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Foreword

Forever Young

Th: 911, with its air-cooled six-cylinder boxer
engine, was not an immediate success. Thirty years
ago, at the 1963 Frankfurt auto show, many critical
voices could be heard. To potential customers, the
911 seemed strange and unfamiliar. This did not
worry me greatly; in such cases, | am of the opinion
that if something is an immediate success, it will
quickly fall out of fashion.

Furthermore, 1 was convinced of the validity of
the 911 concept. In price, performance and design, it

represented a continuation of the 356 Carrera 2, but
had a considerably more functional character.
Indeed, this concept has proven iisclf; over the
years, the 911 has emerged as our greatest success.

Continuous product development and pioneering
engineering refinement have made the 911 immortal.
After thirty years, we are presenting, and not without
pride, the new Carrera generation at the Frankfurt
LAA. With the new Carrera, we once again demon-
strate the potential of the rear-engined sports car,
Thanks to countless improvements, we have under-
scored our claim of leadership in sports car design.
At the same time, in the new Carrera, we have once
again created a car with personality, with which the
customer will readily identify; a vehicle whose over-
all concept so caplivates its driver that he treasures
the features that define its strong character. For thir-
ty years, this was the recipe for the 911°s success,
and will remain so for years to come.

| am maost pleased that Tobias Aichele, in this
book, has reconstructed the success story of the 911
in such fascinating detail.

Introduction

The Challenge

Annivcrsmcs are usually retrospective celebra-
tions of things long gone. In the case of only one -
sports car presently in prodection, this definition is
incomplete — even on its thirtieth birthday. For this
car, the anniversary is also an occasion to look
ahead, and particularly to examine the car’s future.
Thirty vears to the day after the introduction of the
Porsche 911, the new Carrera generation, known
internally as the Type 993, with fﬂl promise for the
future, was presented at the Frankfurt International
Automohile Show,

These anniversary celebrations were reason
enough for me o fulfill a long-held desire to delve
into the history of this legendary sporis car, and lo
wrile a book about my discoveries.

How did this desire come about? There was no

key event, but rather a perfecily normal childhood
dream, the dream to someday drive a 911, and if pos-
sible to own one. The dream soon became a wish.
Afier | had been infected by the automotive virus in
my eighteenth year, and | quickly gathered experi-
ence with old cars, this wish became reality in 19835

I was still a student, so the soughi-for 911 had 1o be

inexpensive; naturally, only a restoration project
could be considered. By coincidence, | discovered a
quite acceptable car parked in front of a small work-
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shop. The owner greeted me with the following: “1°ll
tell you right off, you can’t turn this one into a Tur-
bo.” | had no intention of doing that, but his -
neous outhurst made me curious. [t was explained to
me that the parts required for such a conversion
would not fit, as this very old 911 had a shorter
wheelbase. | also found the narrow wheels, with
their peeling chrome, the wooden steering wheel and
the wooden dashboard curious. These details were
s0 foreign to a 911 that at first T thought somehody
might have added these random parts independently.
Further, | could hardly believe that this 911 had been
built in early 19635, as claimed by the title.

I had just bought a car about which | knew noth-
ing, for which hardly anyone could give me informa-
tion, and for which — as [ would learn during its res-
toration — few parts were available, At the time, the
911 was 22 years young. Out of necessity, 1 began fo
research its history, and discovered that the car was
an authentic rarity; afier a great deal of restoration
work, it wound up in the Porsche Museum in Zuf-
fenhausen, In the future, it would move under its
own power only for various Porsche parades and
photo sessions. To satisfy my 911 habit, this car was
followed by a somewhat newer 911 T. Meanwhile,
while working on two special publications (Adl abour
the Porsche 911 and All abowt Porsche) for my



longtime employer, Motor-Presse Stutigart, | had the

riunity to thoroughly immerse myself in my
favorile subject. In short, from the moment I bought
that ﬂl‘igj. 911, this car has occupied my personal
life, as well as my careér,

Yet 1 had doubts about my book project, as the

question was raised time and again: aren’t there
books on the Porsche 9117 Thorough

research quickly led to a definitive answer: no. Therg
are many ks on Porsche, but 1 could not find an
up-to-date, comprehensive work on the 911. A book
that would tell me exactly, and under what condi-
tions, the car was created and how protofvpes led (o
the birth of the car. A book without sweeping gener-
alizations, but rather with facts. A book in which the
subjects are so clearly structured that the desired
information can be found readily. And naturally this
work must inform us abbut the people behind this
unique sports car project, and what their assignments
were. It was obvious that such a fascinating car
could not possibly have been the product of only a
few well-known personalitics. Such a book did not
yet exisi. As | occupied myself with the body of Por-
sche literature, one thing became clear: many know a
little, only a few know a great deal, bul nobody
knows everything that | wanted to know. Above all,
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| wished 1o comprehend how this design could
remain in production well past its thirtieth anniver-
sary. That was the summer of 1992, As the anniver
sary was not that far in the future, 1 began to seek
partners for the project.

First, | came across Jorg Austen, a dedicated engi-
neer and lifelong Porsche man. As his retirement
after 33 years al Porsche was imminent, he immedi-
ately agreed to provide technical specifications and
to chronicle transmission development. But who
would be willing to spend their free fime poring over
hundreds of pages of Porsche history, looking for
errors and suggesting ways 10 make the presentation
as clear as possible? For this task, [ was able
enlist Stefan Weidenfeld, an expert in German litera-
ture who had gained his automotive experience at
the magarine auto mofor wid sport. He became so
engrossed in the subject that he authored the chapler
on the development of the Fuchs alloy wheel. In par-
ticular, [ was delighted that Porsche's long-serving
vice president of research and development, Hel-
muth Bott (t May 19, 1994), ook time (0 examine
the historical texts for content and accuracy. In
hours-long sessions at his home in the Swabian town
of Buttenhausen, he provided his personal insights
and impressions, and gave me valuab?s background

T
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information from the past. He gave freely of his val-
uable time, from which [ learned a great deal. The
curator of Porsche’s archives, Klaus Parr, and his
assistant Ursula Joop, often found themselves
answering daily queries from me. With infinite
patience, they unearthed many details and rare pho-
0%, Above all, they made available the countless
files, long believed lost, containing correspondence
between individual departments in the early 1960,
which gives this book an especially valuable per-
spective. For the individual special topics within the
thirty-year success story of the 911, [ have worked
with the appropriate specialists. | had enthusiastic
suppart, far beyond his normal area of expertise,
from RS specialist and restorer Wilfried Holzenthal.
For mator sports topics, [ could call on the compre-
hensive knowledge of Ulrich Upietz. The engineers
and the styling department in Weissach, as well as
many employees in Ludwigsburg, including Olaf
Lang, were happy to provide information and sup-
port. Motorbuch-YVerlag and those of its employees
who saw this project through must also be men-
tioned. No effort was spared to ensure that this book

was absolutely current, even if this ired uncon-
ventional production methods. | would also like to
thank Porsche’s public relations manager, Anton
Hunger, whose trust and confidence in this project
made it possible to oblain information on the new
Carrera generation in a timely manner. | am equally
grateful to every employee :}l:he press

whese commitment contributed io the realization of
this book. The contributing photographers were also
of critical importance. | would especially like to sin-
gle oul René Staud, who lent generous support to the
project.

Then there are the Porsche employees, present at
the creation, who gave freely of Igcu time for inter-
views. In accord with the aim of this book, to recon-
struct history on the basis of the recollections of
manv emplovees, these will recognize them-
selves in Ehe individual g:gcm In all conversa-
tioms, | made an especially valuable discovery: the
spirit of Porsche lives, in each individual. This will
undoubtedly encourage the company in its future
endeavors.



From 356 to 911
Beginnings

When we talk about the 911, we first have o con-
sider the 356.” This observation comes from Hel-
muth Bott. After more than 36 vears at Porsche, the
Swabian engineer, who served on Porsche’s board of
directors as chief of research and development until
his retirement on September 30, 1988, knows the
complete development history of the 911.

In the mid-1950s, no thought was being given to a
successor for the 356; there was nol yet pressure (o
develop a replacement. Quite the contrary, the 356
wiis just entering its prime. But Porsche’s people
were giving some thought 1o improving the product
and the wish list of customers was discussed. Even
in the 1950s a Porsche was an exclusive car, tailored
o very specific customer demands and customer
suggestions were taken very seriously, Ofien, these
wishes included increased interior space in two
respects: first for the rear-seat occupants, second for
lugpage. This desire also came from Porsche's own
ranks. After all, several Porsche employees had two
or three children, which could fit into a 356 only
with great difficulty, Freimut, youngest son of Hel
muth Bott, had to sit on the bulge over the transmis-
sion, as his two older sisters requisitioned the jump
seats. Helmuth Bott underscores the importance of
the Porsche car to his family at that time: “Even if a
more practical four-door car was available, my chil-

dren always wanted to ride in the Porsche.”

The luggage space, too small and at best sufficient
for two people, also drew criticism. The rear luggage
rack was only a partial solution, as it brought with it
several disadvantages including inadequate weather
protection for the contents of the suitcases, the risk
of theft, and restricted vehicle performance com-
bined with higher fuel consumption.

In terms of the powerplant, the engineers were
well aware that sooner or later the limits of the air-
cooled four-cylinder engine would be reached. After
all, the engine of the Volkswagen Beetle served as
the hasis for the first 356 models with 1100, 1300
and 1500 cc; until 1955, Porsche even used the VW
crankcase. It was replaced for all models when dis-
placement grew o 1500 and finally 1600 cc.

By the end of the decade, the pushrod engines of
the 356 were approaching the limits of their power
output; on the Autobahn, Porsche drivers had to
make way for touring cars like the Mercedes 220 SE
or the Jaguar Mk, I when the oil temperatures of
their air-cooled engines soared. Helmuth Bou
emphasizes that “With the 356, one drove with an
eye on the oil temperature gauge.” One must also
recall that at Porsche, the racing engines were

Helmath Bart:
“When we Lalk
ahsoul the 711,

we first have tn
conshier the 53540,

always based on production engines. Even sports
machines hike the 550 Spvder were born of the four-
cylinder boxer engines. The decision to build a six-
cylinder was not made until the 1960s, after Ernst
Fuhrmann finally reached the limits of the four-
cylinder when, with enormous engineering effort, he
wis able to mobilize 130 horsepower,

But in the mid-1950s, numerous suggestions for
the improvement of the 356 had not even been col-
lected and written down. Moredver, Porsche was
looking for a car which had not even been defined
vel, a car which could confidently be expected o
offer more space than a fastback. One gave more
thought 1o a four-seat body based on the 356, to
expand the model line upwards — possibly also with
a more powerful engine, rather than a replacement
for the successtful four-cvlinder, Today, Butzi Por-
sche confirms that “It had not even been decided that

there would be a successor 1o the 356." Erwin
komenda, who had been responsible for Porsche
sheel-metal technology and body design since 1931,
had developed all Porsche bodies since the VW Bee-
Komenda adhered closely to one of his time-
nored principles, that the external bodywork could
riven enormous strength by means of '~|T|'|!'lg CUr-

nioriunately this led 1o a somewhat plump
to its larger wheelbase, heavier

I lition, komenda's concepts

1 SIEN CXpecialions

Company head Ferry Porsche recognized that he
would have Yo seck inspiration from outside the !
company, as in Komenda's mind there was no dif-
ference between the technical and styling aspects of
body design; as an experienced engineer, he would
tolerate no stylist at his sidg,

p—

Emst Bolt. one of the Porsche model makers of
the very early years, recalls the first rumors to eircn-
late among the employees: “The word came down
that a man would come from America and make a
new car.” This man from America had already
nered a noteworthy reputation. His name was Cﬁ:u
Albrecht Goertz, who, as an associate of the Ameri-
can design guru Raymond Loewy, had deve
into & successful designer and made his mark with
the BMW 507 sports car of 1955,

As of July 1957, Goertz would often travel to
Stuttgart, to the spacious styling studio in the base-
ment of Werk I, and begin to sketch, Other drawings
were completed in his New York studio. He strictly
followed Porsche's guidelines to design a fastback
vehicle with increased interior space. But even with
the concept sketches it was apparent that the Goertz
design was too peculiar; oo American; it was too far
# reach from the 356, Nevertheless, the design was
modelled in full scale in the Werk 1 model . Fer-
dinand Alexander Porsche laughingly recalls the fru- :
gal Swabian mentality of the firm: “As we had to
pay for the design anyway, we figured we might as
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well have a model of it wo.” Furthermore, drawings
were never as conclusive as models. Thirty-six vears
later, Bolt recalls working with the American design-
er: “With Count Goertz, we were only allowed to put
on Plasticine and sweep up the scrapings.” A wood-

en model (today one would use polyurethane foam)
was installed on a surface plate, primitive by today’s
standards. The three by six meter plate, which was
leveled on jackscrews, was surrounded by a wooden
framework (see illustration, p. 16). These wooden
slats were precisely located by a height gauge and
served as reference rails. While the side view of the
Goertz model had stylistic leanings in the direction
of the later 911, the front aspect in particular, with ils
quad headlights, was much too busy and seemed
extremely American. The angular rear end with its
abrubit cutoff and three taillights, also drew attention.
Nevertheless, the design was not discarded. Quite
the contrary, to permit an even more objective
assessment of the Goertz design, which weighed all
of three tons, a model with proper glazing was 1o be
built. At the end of 1957, two Stuttgart plasterers
were hired io make a female mold. The plaster mold
consisted of five parts: both sides, the front, the rear,
and the roof section. But before the plasier mold
could be filled with fiberglass, the project was halted
for two reasons: first, finances were limited, and sec-
ond, Ferry Porsche recognized the design as, "A
beautiful Goertz, bul not a Porsche.” The plasier
mold was destroyed two years later.

Goertz was working on a second design in paral-
Iel, but only on one half of a body. The other half
was styled by the Porsche model shop, under the
leadership of Heinrich Klie. For a direct comparison,
the two halves could be bolted together (sce photo,
p. 17). The styling studies were done under Project
Number 695; To keep the project movable, its sub-
structure consisted of a 356 body, split down the
middle. Ernst Bolt recalls a remarkable technique:
“If, while scraping the clay, we hit metal, a body and
fender man was called in, and he lowered the metal
skin with a hammer and torch.”

Heinrich Klie, who had trained as a pastry chef,
founded the Porsche model shop in 1')?? and guided
many ideas and suggestions through the initi

design stage. Meanwhile, Ferry Porsche's eldest son,
Ferdinand Alexander, known to all as “Butzi™ and
fresh out of the renowned Ulm College of Design,
had also joined the firm, but was assigned 1o body
design under Erwin Komenda. Emst Bolt remembers
that “Butzi wandered back and forth between the
body department and the model department.” His
father, Ferry, is more specific: “Butzi soon showed a
remarkable talent for styling.” Suggestions from the
voung designer were gladly incorporated, but overall
responsibility for the Goertz-Porsche cooperative
project remained with Heinrich Klie. The half-

Coend Ceoserte: <1
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far bl vighi
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These aluminum shapes were formed by the
wooden hammers of panel beaters. In a direct com-
parison, the Porsche design differed from the Goertz
alternative in the permanent use of round lights. This
development stage was also the first to take into con-
sideration the admission of air into the engine com-
partment. Cherall, however, the design came acToss
as very awkward; its ham-shaped curves drew partic-
ular criticism.

In the late 19508, engincers were frequent visitors
in the model department. The old hands from Por-
sche's beginnings in Gmiind, engineers Walter
Hiittisch, Karl Motzel and Franz-Xaver Reimspicss,
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enjoyed a high degree of freedom. In addition, some
designs were realized in the Reutter Body Works,
located first in Stungart’s Aungustenstrasse and later
behind Porsche’s Werk 1. Reutter had its own model
shop and body shop, under the leadership of long-
serving Meister Gottlob Sturm.

Fritz Plaschka, from whose drawing board most of
the designs of the carly 196(s had originated, was
deeply involved. Designer Konrad Bamberg and
convertible top specialist Gerhard Schroder present-
ed their own creations. Porsche emplovees put their
hearts and souls into the new project; all were highly
motivated.

Meanwhile, several design variations were on
hand. Although the need for a 356 successor was
becoming increasingly acute, it was still not well
defined. Some clung to the idea of a fastback four-
seater. | always mamntained that a Porsche was nol
necessarily a fasthack,” recalls Butzi Porsche. “Also,
I was of the opinion that the requirements of a four-

scater and a fasthack body were mutually exclusive,”

he adds. “But my father always wanted a fastback to
underscore the relationship to the 356.7 In spite of

these contradictory sentiments, Ferdinand Alexander
Porsche began his first interpretations under T
Number 754 T7, after he had nearly mmpl:tﬁr:!h
design for Porsche's Formula 2 racer, the Type 718/
2. He used the pair of four-seal experimental Ty

330 prototypes, based on the 356, as his puide. ]!:r
them, the minimum wheelbase required for a four-
seater had been calculated at 2400 mm.

The production 356 had a wheelbase of 2100 mm.
Butzi Porsche quickly went to work on a 1/7s Plasti-
cine model. Today, the leader of Porsche Design in
fell am See documents his working methods: =1
recorded my ideas in rough skeiches, in pant so |
could have better control of the lines, but then quick-
ly translated everything to the model so that [ could
better visualize the shapes.™

While Heinrich Klie still preferred to work in
clay, which had to be moistened repeatedly during
shaping, the young Porsche used Plasticine as a
miedelling material. The first Plasticine model was
finished on October 9, 1959, and a modified version
appeared six months later. This version was then
realized in casl resin and given a fresh coat of hlae
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I hristmas fitted with 3536 axles 1o make the model movable, “1i



you tried to lift & three-ton Plasticine model, it would
immediately develop cracks,” recalls Emst Bolr.

To apply Plasticing, sticks of this brown material
were heated in a pottery oven, which Heinrich Klie
had brought with him from his previous job in
ceramics (he was not only a pastry chef). Today, hot-
air ovens are used to heat the putty, The material was
heated ta 50 or 60 *C (120 to 140 °F) and then
pressed onto the buck with the heels of the hands and
the thumbs, Emst Bolt describes working with this
hot material: “If vou don't constantly work in Plasti-
cing, the first thing that will happen is that vou will
develop some large blisters.” Because new material
had to be joined to existing layers, it had 1o be firmly
mbbed onto the surface. For additional reinforce-
ment, nails were pounded into the wooden buck:
these were then covered with the putty.

The wooden buck was kept about 10 cm under the
anticipated dimension. The thickness of Plasticine

was constantly monitored by means of templates,
and precisely located by means of a height gauge
I'he spacing of the templates was given by the draw-
ings (see illustration). The model makers® job was
first o apply enough Plasticineg, then to work the
maodel to the appropriate shape according to the
drawing and in cooperation with the designer
(According to model maker Heinz Unger, “The
interplay of designer and model maker 15 the most
important part of automobile design.™) Scraping and
shaping 15 done with homemade tools. Butzi Porsche
first shaped with coarse sawblades, “so that one
doesn’t get too clise to the form while smoothing.”

All four mode] department crafismen worked on
this full-scale version of the T7. Specialists Ernst
Bolt, Hans Springmann and Heinz Unger were soon
dubbed “The Three Musketeers,” because of their
remarkable teamwork. Heinz Unger joined Porsche
on March 2, 1959, after training as 3 model maker at
Berger und Mossner in Stuttgan-Feverbach. For

Even before Bulsi Porsche began his interpretation of 5 356 seccesor i August 1959, he desdgned this Formula 2 racer

U first Flasticime moddel of the | ype 754 17 was completed on Ucbober %, 19530 This casl resin copy was pulled from the clay and given

@ fresh coal of blwe paini.
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was even more pronounced. The large glass areas
were untypical of Porsches up to that tme; by com
parison, the windows of the 356 T5 came across as
peepholes or gun slits. The tail was strongly reminis-
cent of Pininfarina studies of the time, and was
underscored by the huge backlight. Overall, the line
of the rear bodywork flowed gently downward, but
with a slight break. “We called it the step-down
below the rear w iI'I|||'-'.k_“ -.'\'p|.|:|l'|'\ Buizi Porsche
Later, on the drivable prototype, the heads of rear-
scat occupants brushed against the backlight. The
rear seats were arranged as in the 356, that is, with
two half-bucket scats. whose backrests could be
folded down to make room for luggage. Butzi Por-
sche accepted the restricted headroom for rear seat
passengers as part of the package; he wanted to
wwioid giving the T7 a hunchback, as the car was o
have a decided fastback look. (A contemporary
example would be the Bugatti EB 112, where the




form created by Giorgetto Giugiaro's [taldesign fol-
lows function.) Today, the soft lines of the 911 are
regarded as a masterpiece of postmodern automobile
design.

As the TT was originally conceived around a four-
cylinder engine located under the floor, Butzi Por-
sche put slots in the rear flanks to admit cooling air.
Later, it was determined that the openings were inad-
equate; but because air scoops were oul of the ques-
tion for a production car for styling reasons, the
license plate was moved downward and a large
opening was made at the rear, between the bumper

guards.

Parallel to the construction of the full-size display
model, the 175 version was tested in Stuttgart Uni-
versity s wind tunnel. Heinrich Klie was always
present for these tests, usually accompanied by one
or two modelers, so that improvements could be car-
ried out directly in the wind unnel. Wool tufts were
attached all over the body to pinpoint turbulence.
The prepared model was tested at six different angles
1o the wind, and all aspects were photographed for
reference. Porsche had available one of the best agro-
:Irr:lm.idsls to be found - Josef Mickl, who had

ady built the Auto Union racers for Professor

Porsche. The rounded nose with its faired-in bump-
ers took shape in accordance with his expertise. In
the wind tunnel, it quickly became apparent where
flow separation occurred over the rear — much soon-
er on the steeply sloped fastback and with more tur-
bulence, than would be the case with a flat roof and
more rearward placement of the cutoff.

Finally, at the end of 1959, Ferry Porsche
approved the design and development of a new Por-
sche model. The head of the firm further ordained
that no feature of the 356 era should unconditionally
be carried over o the new model.

First, it was decided to have a drivable prototype
of the Type 754 made at the Reutter Body Works.
The white experimental car (which may still be
admired in the Porsche museum, now painted dark
green) rolled out under s own power on November
1, 1960, At the wheel was Helmuth Bott, who soon
pronounced a damning verdict: “We can forget aboul
this!"”

Bott was referning to the two-liter under-floor
engine, which was exceptionally noisy because of its
pushrods and twin cooling blowers. In contrast, the
experimental team soon came 10 like the body shape.

A decisive step toward the 911 was Ferry Por-
sche's decree in favor of a more sporting, preferably
smaller car. The wheelbase was to be 2.2 meiers.
Ferry Porsche wanted a fastback by all means, and
his son Ferdinand Alexander showed that with the
given wheelbase, an attractive four-seater could only
be realized with a less steeply raked rear. Erwin
Komenda was a champion of the fastback as well as
the four-seat solution. Later, in a press release drafi-
ed by sales manager Wolfgang Raether, the new
design direction was justificd in the following terms:
“All guesswork and speculation that Porsche intends
to bring out a 4-seal model 15 unfounded; first of all
because it contradicts the basic concept of Porsche
and second because we are of the opinion that the
present international automobile industry offers an
adeguate selection of 4-seat vehicle types.”

The project was to be carried on under type desig-
nation 644 T8 by Butzi Porsche, as well as by Erwin
Komenda under the designation 754 T9. Soon, two
factions had formed. The chief of body develop-
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I drivable T7 mackap, here
repaaiied in dark green, retained
the shifl lever amid steering wheel

wll il 356

Toatlay, the T7 in the Porsche
Mluseum sgain carries a four-cam
Carrera engine. In the early
L9, tesis were comducted with
the sin-cylimder Type T45.
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menl. who had worked for the firm since 1931, |1:I.'iL|
little heed o Ferry's instructions and held firm to his
vision of a four-seal fastback. Today, Ferry Porsche
declares “Besides which, he always changed my
s0m's stvling concepts in the direction represented by
him and his team.” By January 31, under Komenda's
leadership, three full-scale viewing models of wood
and metal had been built (designated as T 91, T 92,
and T 93 in company memoranda). However, the
bumpers appeared far too bulky (see photo on p. 29)
and the turn signals seemed an afterthought. Abave
all, the Komenda designs were getting bigger and
heavier. “The T9 had an inflated look o at,” recalls
Butzi Porsche. Ferry Porsche comments on the hos-
tilities as follows: “1 had to realize that a body
designer was not necessarily a styling man, and vice
versa,” Ferry took an unusual step 1o ensure that the
muodel developed by the styling team would not be
altered by the body designers: “MNow in the meantime
we had taken over the Reutter company. 5o [ went to
Herr Walter Beierbach — at the time the chief execu-
tive officer of Reutter — and said 1o him, *Herr Beier-
bach. here is my son’s model. Could you have it
drawn as you see it?” Herr Beierbach could do that,
and translated the model into design drawings.” The
mockups were later used for detail development of
the T8. For example, the rear license plate illumina-
tron was developed on them.

Erwin Komenda was thundersiruck by this move,

but after several weeks he accepted the design direc-

tion and contributed to the effort, Ferry Pomsche
grels her with W Beierbach, they
ilked me o I the large opening rear window. This
concept was later realized with the 92¥ and 944
1] dinand Alex ler Porsche was
el department. and Heinrich

k to the second spot. Al about the

heo Baver and Werner Trenk-
1 el to ensure Lhal pro
e as renderines, but
I wings. Butzi's intent

opment leam

Ferry Porsche:
*|haomvendal
always cha

my son's sty li
cEncrpls”

ably because | was the son, possibly also because |
had a feeling for the technology, more concessions
were made 1o me than to my predecessor,” he
explains. The engineers had been referring to the
muodel makers as “mudscrapers” and had not taken
the department seriously. Because of Butzi's asser-
tive stance, the model department’s acceptance with-
in the firm changed.

Al this time, Butzi Porsche issued a memorandum
ordering that “all departments involved in the devel-
opment process should, in the event of any necessary
muodification of ¢xisting studio designs, first obtain
the studio’s approval or release.” With that move,
the chief of styling obtained continuous monitoring
of all detail solutions to ensure a unified design.

Development work finally concentrated on a sin-
gle design direction, designated Type 644 TS , a
two-seater on a 2100 mm wheelbase with rear-
mounted fuel tank. The first Plasticine model in 175
scale was completed in December 1961, In the
meantime, the engineers had envisioned a very com-
pact front suspension which permitted a better-
protected fuel tank location. For that reason, the con-
cept quickly deviated from the pure two-seater, and
added another 100 mm wheelbase to result in a for-
mially successful design for a 2+2 fastback, the even-
tual 91 1. Butzi Porsche: “1 was completely con-
vinced; this body would be super!™



Thiis woud amed meetal display
meisded of the Type 7548 TY was
built in Janaary 1962, wader
Komenda's direction.

Rummenda’s desigms appenred
clumsy and were petting bigper
and heavier,

Parallel to the work of the model department,
exiensive negotiations with the management of Reut-
ter were underway. A memorandum dated October
20, 1961, states that “The Reutter company has
ilrgrmd 1o assume responsibility for the design of a

body on the present Té chassis.” The deadline
was sel: series production would begin in July 1963.
Maoreover, it was sialed that the cost of the new body
should under no circumstances exceed that of the To
body (that is, the 356). To optimize cooperation
between the body plant and Porsche, Erwin Komen-
da would assign a manager to Reutter. On November
13, 1961, he sent one of his best engineers, Gerhard
Schrisder, who had gained his early experience at the
special body works of Ramseier & Cie in Worblau-
fen, Switzerland, the firm of Deutsch in Cologne
(Ford 12 M Cabriolet) and Karmann. From there, he
moved to Porsche in 1956 and at the beginning of
the 196(ks was primarily occupied with the 904. Cab-
rinlet specialist Schrider was also the ideal choice
because it was intended to involve his former
employer Karmann in the design and production of
the T8's exterior skin. ( Karmann built 356 hardtop

coupes (Karmann Hardtop model) until February
1962, and whuld soon take on part of the regular 356

coupe to free up capacity at Reutter for
the T8 design). The memaorandum further notes that
in the design of the exterior skin, “the vehicle also
should be buildable as an open car.™

In view of the tight schedule (20 months) Reutier
immediately established a series of program stages,
which was presented to Ferry Porsche and his team
on November 2, 1961 (see box). In the explanation
accompanying the plan, one may read that Reutter
mqutﬂ-adthat the design drawings of the T7 car and,

fo&slh-l: a Ly scale model, be delivered without

as the T8 body would be based on the model.
R:.ult:r also asked that the body department of Mas-
ter Gottlob Sturm be kept free of other projects
while building the protot From this we can see
that Reutter considered this project most important,
and delegated significant manpower 1o it. In the next
six months, cight more Porsche emplovees were sec-
onded to Reutter, including an additional designer to
assist Werner Trenkler.

Froow the end of | 9
ey isiomer] & w bt e Temi | 9}

a0

swenirated in @ direction defined by the Type 644 TH. The first model, bn - scale, still
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English translation page 188

1962

Meanwhile, the T8 project was no longer merely a

styling study; now all were under pres-
;r:.guﬁc&h:ddﬂiﬁedm:mphmly Il"lal'?::ﬁ-

On January 11, 1961, Helmuth Bott drafted a T8
wish list for the road test department. Therein Bon
expressed for the first time that a new suspension
design could not be realized by July 1963, If, how-
ever, as he had heard, the body would be delaved
uniil 1964, a new chassis with MacPherson siruis
and larger irunk space would be desirable.

The rough design of this suspension was laid out
Eow later duri:n? a T8 meeting by Leopold
Schmid, design chief for engines and nsions.
Those present at the meeting were Porsche senior
and junior, Hans Tomala, Karl Rabe (chief design-
er), Franz-Xaver Reimspiess, Richard Hetmann
{chief of transmission testing), Erich Stotz (rear sus-
pension designer) and Helmut Rombold (chief of
testing). Schmid stressed that there was insufficient
time for a co ¥ new suspension and insisted
on the 356 suspension with longer travel and ball
joints, instead of kingpins. Ferry Porsche and Hans
Tomala, who had overall responsibility for engineer-
ing, persisted in their demand for a modern suspen-
siom. They regarded this as the most significant
improvement of the T8, beside the & and engine.
In any event, Ferry Porsche wanted a vehicle con-
cept that would remain viable for an extended time.
According to the minutes of January 15, 1962,
recorded by test driving chief Helmut Rombold, rack
and pinion steering was discussed for the first time
in a larger forum. [t was recorded that a further
advantage was that “the chassis is the same for left
and right-hand-drive cars and, in the event of an
impact, the articulated steering column could not be
pushed into the car’s interior.” The test department,
in cooperation with the design burcau, was to build a
mock-up as quickly as possible to permil assessment
of location and space requirements.

a1

Description of the Type T8

On January 24, 1962, Hans Tomala summarized
the type description of the T8:

1. The wheelhase was altered from 2100 to 2200

2. The concept is a 2+2, in which the fuel tank must
again be located in the front of the car.

1. The openable rear window will be dispensed with.

Access 10 the rear luggage space will be adequately
improved by the enlarged doors.

4. According 1o Porsche s tesl depariment, the heat-
ing system must be improved.

5. Dpening rear quarier windows for beiter ventila-
tion are planned.

. The Porsche design bureau is examining a new

front suspension design, which should permit

improved luggage space. Documents for this will be

passed om to Reutter after the designs are complete.

The space requirements for installation of this sus-

Wn will first be examined by the Porsche design
.

Thereafter, meetings between individual depart-
ments were called with ever-greater frequency.
Between July 27, 1962 and December 18, 1964, a
weckly technical meeting was initiated. In the min-
utes of the first regular meeting (1/62) the following
explanation is found: “Purpose of the meeling was 1o
bring forward all problems thai fall into the technical
arca and to collectively initiate the required meas-
ures for their resolution. To this end, every Friday at
1008 AM. the relevant points are to be discussed by
representatives (depariment heads or their deputies)

of the following depariments:
Work planning de partment
Operatio
Inspectn
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blems, the model department was at |
mumm lm

based on a 1:7.5 plasticine model. A full-scale view-
ing and seating model (illustrated on p. 33), made
wood and metal, with the new wheelbase T
was finished on April 16, 1962. Items still to be
resolved included the design of the air inlet in the
engine lid. Due to the new turn of events, ten days
later Hans Tomala and ing boss Wilhelm ;
Albrecht travelled to Karmann in Osnabriick in order
o set deadlines for further work. Herr Rutsch of
Wilhelm Karmann GmbH emphasized that not a sin-
grlfcda}’ could be wasted if the T8 was to go info pr
tion immediately after the 1963 TAA (the Frank-
furt International Automobile Show). To this end, he
asked that Albrecht leave behind the not yet correct-
ed line drawings (Tomala had scheduled the final
line dra:wings or June 1962), so that he could carry
out the preliminary work on the model. Plaster
molds were to be made of the msdels, and
then plastic panels formed in the molds. These pan-
els would be grafted together to form a master model
of the exterior skin suitable for copying. In the same
way, models for the interior skin and the new frame
parts would be made. The complete set of masters




Thy metal and weod display model of
the T was bauilt in April 1962

The air inled bebow the hacklight, bere
in 5 preliminary design stage, did nod
achieve sts final shape until shortly

Belore the September, 1963 Frankfurt
[EE W

could be made within three months, at a price ol patterns ) simultaneously wi ; i

2000000 DM. Furthermwore, the Karmann people felt odels. In conclusion, | LS MRS

Il necessary o carry out the preliminary work for I and Kar i iy planis

tooling {design and possibly manufacture of casting v subcontracted part

The Reutier body works, in Stutigart’s Augustensirasse, played a
sigmificant role in the development of the ™1,

ordered from the same suppliers. This would reduce
the high tooling costs and ensure interchangeability,

On May 10, 1962, Wilhelm Karmann and his co-
workers Willi Rutsch and Helmuth Ukena travelled
o Zuffenhausen to view the T8 model. Herr Walter
Beierbach, chief executive of Reutter, also was
present. as were Ferrv and Butzi Porsche, Komenda,
Schrider and Tomala. Al the time, the bottleneck lay
in the design of the frame and the front structure,
which were being done under Komenda's direction.
The chief of body engineering committed himself 1o
having a line drawing ready on June 15, and 10 finish
winrk on the floorpan by June 30, Based on those
dates, Karmann agreed to have the “Kellerized mod-
el” of the exterior skin ready by September 30
(“Kellerizing,” named for its inventor, is a process
by which the lines, or strakes, of a vehicle are
smoothed). and to have the Kellerized model of the
nner skin finished by January 1, 1963, At this point,
the cosis were still not finalized. The wooling for the

exterior skin was priced at 150,000 hours at 2]
ld |'|~- . .

In the meantime, the new Porsche was named 901.
This designatiod curs in writing for the first time
on May 1 . he TH designation was

34

still added mpa.t\r.'m.bescs Thr.remmgdm:lml
mean that this car’s desi number
Q01 in the sequence of 'fn | projects which the Porsche
design bureau had taken on since its founding on
Apnil 25, 1931. The longest-serving Porsche
employee, Karl Rabe, administrator of the project
numbers, was far too mﬂ}ritcmﬁc for that and ﬂlu
story is somewhat more complicated. At the

mﬁswlh: 1960s, a merging of the Porsche

agen organizations was envisioned. To that

end, the computer in the spare parts department at
Wolfshurg searched for unassigned numbers so that
no complications would arise after the fusion. The
computer spit out “901" as a suitable combination of
numbers, sa the new car received that designation.
Even today, the designation of all new Porsche car
madels begins with a 9.

Also in the summer of 1962, during a meeting
between Porsche and Reutier, Hans Tomala
cxplained that the design of the front suspension and
steering had at last been finalized, and that the
design of the chassis in the area of the front suspen-
sion could get underway. As Erwin Komenda had
given his assurance that the still-outstanding draw-
ings for the chassis would be available in two weeks,
Waller Beierbach, on behalf of Reutter, confirmed
that the body for the first driving prototype would be
ready on September 14, 1962. When the drawings
were still not ready four weeks after this meeting,
the tone of both parties became considerably sharp-
er, a5 indicated by later correspondence. Time pres-
sure became enormous; after all, a vehicle represent-
ing the later production cars was to be available for
testing even before the tooling was finished and the
cars were pul into production. As the design of most
Mechanical components had alrcady been estab-
lished, design engineer Hans Honick could for the
first time write a technical description of the 901 (in
a repon dated June 28, 1963 — see box on page 36,
English translation pages 388 - 389) Drawings of
individual components had hardly been finished
before they were passed on to the company's patent
department so that patent searches could be carried
out in a timely manner. In this way, it was deter-

Right page: On July 4, 1'%3, Erwin Kemenda wrote ap the first
shart description of Uhe bady for the Porsche Type 9010 com hl-
its Iefi-hand drive version. English transkation see pages |
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In this repart, dated June I8, 1963, eagincer Hans Hinick

ides a surprisingly accurate desc af the 91 suspension,

‘nglish translation see pages 189 - 390,

mined that the Porsche front suspension technically

infringed on Sections 20 and 21 of the American pat-

ent 2 624 592, MacPherson/'General Motors, dated
March 21, 1947, But after reading a few additional
senlences, the all-clear c:nu.ld be sounded: “However,

the claims are anticipated by the German patent and
Fiat, so that General Motors cannot make any valid
claims.” The design of the floorpan and the air vents
above the rear window initially violated existing pat-

ent righis, but in the end they could be realized with-
out changes.
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design of the
maker was
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to switch-
Chtﬁ:ﬂihﬁ
L‘d’l?ﬁl wfhﬂ md:idltlﬂh
November 15, lﬁl‘,lltﬁrlt
viewed and signed off by a Porsche

with

sche , 45 Porsche had
Porsche had asked the prototype models be
black, polished,

b
between the cowl and front the rear lid and
the rear bumpers, the front bumper and the indenta-
tions for the windshield wipers in the cowl. To carry
oul the changes, two weeks were scheduled. Mean-
while, uuder:hmug number 901.003.501.00, Por-
relevant drawing (illustrated on
%ysduumlfmmh e

T was also maki strides. On Fri-
:h}r.m 9, 1962, Hfﬁg Boit undertook the
first test drive in the 901 prototype. “The tension
was enormous, even though 1 had al driven the
rolling testbed on the T7 platform,” Bott,
who had in the meantime become chief of the road
test department. His im ions were recorded in
his report dated 12, 1962. Boti's “::
test drive came on Wednesday, November 14
drives 1ok place between 9 and 10 o'clock in the
evening, so that the tests would be undisturbed by
curious onlookers or other traffic. The test report
attests to calm winds and an ambient air
of & °C (43 °F). The third test drive took place on
Tuesday, November 27, in the company of Helmut
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O this design drawing,
Porsche’s charscieristic
St
¥ COMmpanenls 5
imlerior arrangenent
are sketched in.
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1-“”, 1%, the scling
& ihe best dbriving department,

Bait, slid behind the wheel af 2 911
. Bttt drove the T7 with the
eagine moanicd unader the fooe,
ﬁ-h_;m&-.i—wn‘w:unlurpl
thin?" Alier the firsi three test drives
with the 31, between November 9 and
Navember 27, 1962, Bott was considerably
‘mare sptimdstic. Maturally, before the car
was ready for prosduction two vears luter,
wHJI hnad b be improved. The
by bud weak sposts, especially in the door
area; the windiws howed outward a1 high

r. whsjec limmabilbe wind msise. O
techmical side, struight-lime stubility
emused many wn engimeer’s hesdache, Test
drives wak place between 9 and 10 PM, so
that they mbghi be undisturbed and
mohseryed. The second report mentins
calm winds and an ambient temperature of
ﬁﬁg:ﬂ iCelsins i, English iranslation an
Ll - Wi,

Rombold and Hans Spannagel, members of the test
driving staff primarily responsible for brakes and
clutch. In the technical sector, too, there was no time
to lose. On November 8, 1962, engine designer Hans
Mezger, from the Swabian town of Besigheim,
established a timetable for the Type 821 engine com-
ponents, transmission, suspension, and road equip-
ment (see pages 390 - 391 for Enﬁ:ih translation ).
In the meantime, it had become ¢f that the first
production cars could not be built until the spring of
1964, The 901 would nevertheless be displayed at
the Frankfurt Auto Show — the [AA - in September
1963, bui not as a drivable car,

1963

Frankfurt was drawing ever closer. Like the paris
of a puzzle, the many detail solutions slowly came
together to form a whole. In March of 1963, it was
decided that the fuel filler lid would be located on
the left front fender. Two slightly different solutions
were available, installed in the first and second pro-
totypes. The fuel filler arrangememt shown on the
second prototype was rejected because of the risk of
freezing shut.

The decorative grille for the air inlet under the
windshield and the vent over the rear window still
had to be finalized. The Reutter company developed
some solutions for these,

Above all, the shape of the air inlet in the engine
lid had to be developed, so that woling could be
mide to stamp the required opening. Running proto-
type number [1 had a two-part solution like that of
the 356, which had been advanced by the studio,
(The model department had been renamed “Studio™
in 1962). The Reutter design group also presented a
solution, but only on paper. This proposal guaran-
teed the required area, determined by Egon Forstner
of the calculating department, of 7 square decimeters
(0.75 sq. ft.) and a good air flow path i the cooling
blower. The disadvantage was that o realize this
engine lid design, changes would have to be made 1o
ihe decklid opening in the bodywork. Thereupon
Butzi Porsche had six solutions made in the studio.

My idea was to have the grille located entirely out-
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Ihis first photo of the ‘W prototy pe, nicknamed * Fledermanes™ |Bat], moving eader its own power, wins taken on July 190, 1963 between
Weilimdorf and Muanchingen. For purposes of disguise. the car was fitted with sdditional parts and given a coating of olive drab German

Hrmay WAL

irst TT running pro

1963, It would be a tvpe of armrest pushbutton actu-
ion. Al the end of March, the construction of run
ling prototype number (11 was begun

Parallel to the technical meetings mentioned

bove, additional meetings, usually in Ferry Por

¢ s office, were called to discuss problems in the
development of the TH. The new rack and pinion
steering and the lack of adjustabality of the front sus-

hoard of Volksw:

re grounds for discussion. Under the
dership of Ferdinand Piéch, today chairman of the
:n, the enging Ci

opment b iction-ready status (see separate
ipter). Hans Mezger added his racing enging

NS0 W

wed iis

lesign expertise. The transmission specialists, under

their design chief Richard Heimann, discussed four-
five-speed concepts.
Fri the beginning, the body of the 901 was
lesigned to enab W version o be bal
ther G

Because of increasing time pressure, the othe



Butsi Persche created six proposals for the Ih* drawings of

rear air inle grille. The solution shown at left pussilile open
is than of the 356, wersioms: Lhe
remun ahble steel rsof
comld nad b stowed.

Even a sumrol wis
nol alfered
June, 1865,
The proposal at right shows the grilles
maunlEd ddewnvs.

e 2]

= lemie—

The Targa sluison

Btz Porsche favored a salution with a was develaped from
Iransverse grille this design drawing.
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The fobding slidimg
rusf wonld kardly
lave been barger
thn the steel
saprl.

I the case of this
Cabriolet top. there
wis mo rooam beft for
ke engime.

Ihe Cabriolel with o
lairger rear window
bd onldy Rave

saphde after

hangrs

I'hie cockpit of the first
produoction cars, with a
wisnd-rimmed sieering
wheel andd wooden dash
trimi. The configuration of
Mive round msirumwenis
hnx been retmmed Lo il
presemt cay

variants were put on the back burner, Still, between
June 26 and December 18, 1963, plans were drawn
up for the widest vanety of *¥] versions: a coupe
with steel sliding sunroof, a coupe with a removable
steel roof, a coupe with a fixed roll bar, removable
steel roof and folding rear window, a coupe with a
folding sunroof and two cabriolet versions. Both
cabnos sported a fixed roll bar, an accordion-like
folding roof, and a folding rear window, The differ-
ence was to be found in the rear section, as Butzi had
drawn with a slight break in the body
contour, Today, he recalls this completely unknown

sion: “With that, | wanted to underscore the road-
ster feeling.” A separate chapter, The open 911

sciibes development of the Cabriolet and Targa

HIE VETSIO

under the leadership of Woll

gol involved in these discussions. The
ment is credited for the placement of the

nt of the trunk, next to the spare
| heen ||'__||||:|_-_| until May of 1963,
nger f well or in the space then known

the trunk to the right of the

uff | difficult position at
Ui 156 was shll

lls the view in some quarters

wie e sunk.™

On July 4, 1963, Erwin Komenda signed a short
description of the Porsche %01 coupe body, in the
left-hand-drive version. (Box on p. 35). This was
followed on August 1 by the written synopsis of the
901 technical specifications (Box on p. 43). These
specifications also represent the status of the vehicle
shown at the Frankfort International Automobile
Show beginning on September 12, 1963, to which a
separate chapter is dedicated. At this point, the
engines were still not equipped with a dry sump
lubrication system or with heat exchangers. Experi-
ments were underway to fit a heater, made by the
Webasto company. into the battery box. Thercafrer,
the battery was finally moved to the left, next to the
Spare fire

While the LAA car. number 5, travelled from
show 1o show, work continued on the remaining six
prototypes. Above all, the instrumentation was,
according to a memorandum dated October 11,
1963, “newly defined for marketing ancd wt}'llng rea-
sons,” The two dominant instruments were replaced
by five gauges: tachometer, speedometer, clock, il
pressure and temperature, and fuel level. Due to
annoving reflections, the inclination of the instru
ment pangl was increased by five degrees. To this
day, the arrangement has remamed almost



fi cylinders in boxer arrangement, bore 8 mm
stroke 66 mm, displacemen 1991 co, compres-
wion %1, 130 DIN hp 51 6200 rpm. masimiim
torgue 16.5 mkg (DIN) at 46000 rpom, specilic oul
put &6 DI hpliter 100 . oclane requine
men] W Rescanch Octane Mumber

Air-cooled b-cyl boxer engine, 3 cylinders on
each sude, H-beanng crankshall, cylimders of casi
ray imon, all odher cast paris of light alloy, over
Ee-ad valves in V amangement. actuated by chain

driven single overhesd cams and rocker amis,

diry sump lubrication (scparale ol tank), with
scavenge and pressure pumg, il coober mounted
an engine, didaokdiul fall-flowr ol fikter, & Solex
carburciors, Micromic sir filier, 12V 360 W alier-
malor, 45 Ah battery, clectnic luel pump

i Ei

PFawer Single disc dry chuich with disphragm spring.

Transmission manual iransmission with 4 or 3 forward BEaTE.
alll forweidd gears wilh Porsche synchromesh
Final drive contamed in same howsang, ratin
4.43:1 (7731}, Lisnited slip differemtial availahie
by special request. Shifi acieation via conven-
tonal shilt lever beside driver's scal

Owerall a) 4-speed ransmission b 5-speed transmission
Lrear L 1360] L 13681
Hatins I Kl:l L B37

m. 53%1 . 5841

V. L6l IV, 4431

W 5.a8:1

Theoretical be rpm for man. borgue
apeeds in ¢: rpm for max. power
Eridrs d: approx. mas. Fpm

a) rpms st gear  2mad gear 3ed pear  dih gear

km'h km'h Lmh kil

a: D) B 15 21 i3

b 4600 40 a7 101 105

c: 62N 54 4 138 M3

d: M} 57 ] 145

Technical Data of the Type 901 (effective August 1, 1963)

b) rpm 1% gesr Ind pear dod gear Sth gear Sib gear
knh km'h kmbh kmh  omh

a o 8 14 | IT s

b 4600 40 s Gl 123 161

o D 54 =R 12 | ol 20
d: 660 57 a3 14 177
RITLTE A LT Froal: independent suspension, ransvoras arms,

trailing links, springing via adjustable torsion
bars amd hollow rubber bamp stops, rear inde
pendent suspension with trailing arms, springing
vid borshon bars and hollow rubber bumg stops,
troml and rear double-acting lclescoping shock
shworbems, hydmalic disc brakes on all four
wheels, ioial brake swept area 185 ome, hand
bhrake acii N 00 TEar wheels, rack and pamicn
steering with sieerng damper and salety steer-
ing cofumm, Tuel Capacaly 74 liters, radial lires
165 - |

Weights and ~ Wheelbase 2204 mm, fromt track 1332 mm. rear

dimenspems track 1312 mem, grownd clearasce 118 mm {al
maximuam gross weight), iernang crche Bm
242 cowpe, lengih 4135 mm, width 1&I) mm,
hedght £273 mm (@l maximum gross. weight )
cmply weight 998 kg

Fapuipment Stamifard equipmoent: beater, windshield wash-
ers, individual seats, trip odometer, achometor,
il femperatune gauge

Performance  Fucl comsumptioa 11 - 14 1100 k. maximam
speed approa. 211 km'h.

!-up-u-lﬂn.- Power to weight ratio 7.7 kg'hp, specific
performance  displscement 1995 liter/ton, speed in dth gear i
|hased on VMY rpen 335 kmu'h, blower volume in Sth gear

empiy weight| Iiterstom km

Thix overveew was cicated n the design office on Tuly 19, 19463

unchanged. Small details like the italic gold-
anodized aluminum script were also finalized by the
end of 1963

The development costs of the Y01 rose into the
millions of Deutschmarks; by the time the new mod
el was ready for production, they amounted to 15

million Marks, in addition to the takeover of the
Reutter body plant, With this, Porsche’s financial
means were stretched so thin thai the company had
to abstain from several Grand Prix events, This
emphasizes that Porsche could not afford to allow
the mew car 1o be a Failure: its creators bore an enor-

mous responsibil 14

Wind tannel tests with & full-siee model were ol carried oml umiill March 1964, The tilis oa the backlight indicale far less turbabence
than had been moded in the 17 tesis Overall, the resulis were guile satisTactory.

1964

g the so-called Thurs-
rs, the individual problems of the seven

totypes were discussed. Present were all the spe
ialists from the road test department including Hans

spannagel, kurt Knoerzer, Peter Falk, Rolf Hannes

Ihroughout the yvear, dun

4% mcehimg

Her 1 nge, Helmuth Bott, and Helmut Rombald.
I ting minutes indicate that the wind tunnel

ull-scale models could not |~-.-;'|r'. before
4, using Prototvpe Number 7. On the rear

i I a himated separation of the
rs¢ flow and secondary flow,
I r result than with the T7

Pors sed the wind tunnel of

for Maodor Vehicles and Auto

imsivtul fir Kratitahrwe

15 arl, FKFS), located

] s regarding

ng in January

1964, In addition to the test engineers, those respon-
sible for the body and several designers ook part in
these meetings.

After Porsche had refrained from demonstration
drives during all of 1963 - and because the il
shown at the 1AA could not be driven by customers,
as was the custom at the time — the sales department
preparcd a demonstration program for the domestic
and European export markets. Salesmen Dicter Lenz
and Hans Klink were to present the cars to dealers
and provide an opportunity for prospective buyers (o
ride mn it. It had been exceedingly difficult for the
salesmen at the [TAA to justify the increase in price
of the 356 successor by TOD Marks (to 23,90
Marks). By the time the first cars were delivered
siales chief Racther had been able to reduce the price
by 1500 Marks. An internal memo dated December
0, 1963, indicates thal three versions of the Y1 were
planned — first a 901 de Luxe, as shown in Frankfur
with full leather interior for 22,400 Marks; second, a
standard version with a four-cylinder engine, leath
gretie interior and withouwt chrome wheels or wooden
steering wheel rim, for 17,500 Marks; and thard, a



In terms af sivling as well as function, the %11 was so thor
wieupanl profection, the new Porscle more tham mel rogoi

the ronl swspemsion.
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This phantom view of the Porsche 911 wnderscores the siur
and the relatively small front and rear overhang. The front |

9 “S” with a 150 horsepower ¢
Marks. As onlv the first versio S
b the end of 194, only this vers !

strated on the sales tour, The progr

ghiy thoaghi aul that the basic concept has weathered thiry vears. Even fir
maenls by virtue of i angled steering column and a fwel lank probected by

wl

The stuff of deeams: a thimcless, eautifal body with relatively short overhang, direct sieering, live-speed transmission, six-cylinder boxer

engine al the rear and thereby adeguale weight on the drive wheels.

[ heen resolved. Brake fading developed
pidly, and the pedal travel increased objectionably,
brake pads wore quickly, due 1o

In addition
erhe wake discs. In test drives, which were
CAarrhe Wollsburg, the body still
sl i = k points. On all 9015 made before
LY | h 28 1 WO WINODOWS Were prone 1o
] I speed, were sucked ot

In add - e noled In several loca

On August 25, 1994, Hans Tomala, speaking at a
development meeting, declared that design work on
the new Type 901 was, for all practical purposes,
concluded. It was high time. as Porsche was behind
schedule on the development contract for the Type
1764, for Volkswagen (This Beetle successor never
went into production). But the file on the 901 could
still not be closed as a more affordable version with
a four-cylinder powerplant. a sunroof version and a

ompetition car with lightweight body parts



remained on the agenda. The sliding roof had long
been on the sales department s wish list, especially
since no open version of the 901 could be offered 1o
customers. Harald Wagner, al the time the domestic
sales chief, recalls that err;:{nt;icﬂ leader Wolfgang
Eyb had struck the sliding from the develop-
menl program. The efforts of the sales department
did get a steel sliding roof back into the program, but
not until June 1965.

Al the beginning of October, 1964, Porsche
showed the 901 at the Paris automobile salon, and
announced the imminent delivery of the first produc-
tion examples. There, Peugeot’s attention was sud-
denly drawn to the new sports car, more specifically
10 its model designation. As the French carmaker
had given all its g::m:ngrr cars since 1929 a three-
digit model number with a zero in the middle, the
French insisted on their copyright and asserted trade-
mark protection claims. In a strictly legal sense,
these demands were only enforceable in France. But

nmil;m to 911. Internally, on all drll:%a and in
ntdpmnumhers.lhedmguam 17 was con-

for quite a long time to avoid INCOnsis-
wmlnthtmwy.mcnut t-displayed four-
cylinder model, the 912, was ori called the
902. The racing 9K, however, retained its
designation. Racing director Huschke von Hanstein
successfully argued that Porsche had had the 904 on
the market for an entire year without any reaction
from Peugeot. Later racing models also carried a
zero as their central digit.

Mow that the new sports car from Zuffenhausen
finally had a name, from which incidentally much
more attractive desi s could be derived (at
least in the German language, as “Neunelfer” or
“Elfer™), the first production cars were delivered in
Stuttgart on October 27, 1964, on the occasion of a
sales conference. Naturally, the sports car still suf-
fered some teething problems, which were addressed
in so-called quality mectings. But the 911 was con-

o keep the same worldwide model designation for
the new car - and as France was a vilal ex
market - Porsche quickly changed the model desig-

tinuously |rﬂlruvn:l and b t o the state of the
technolo art, a process which continues to the
present "-'133"
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The 911 Prototypes

Rich in Experience

Tlt. occasion of a special anniversary is likely to
result in the raiding of archives, extensive research
and a host of new words. In the months preceding
this book, there has been extensive speculation
regarding the exact number of 911 prototypes, desig-
nated Type H01. Sellers of old Porsches took advan-
tage of the upcoming festivities: in classificd ads,
they offered alleged 901s for sale. Further research
clearly revealed that the cars in question were nol
915 but rather early 911 models. Peugeot’s veto of
the M1 designation occurred immediately after the
Paris Salon of October 1964 the first 911s were
delivered 1o domestic and foreign distributors in Zuf-
fenhausen on November 16 and 17 of that vear. The
first customers took delivery a few days later. All
vehicles already carried the designation “9117 and
the first digit of the chassis number was “3." So, for
example, a car with the chassis number 300012 is
the twelfth series-production 911,

Internally, a finer distinction was made. The first
production chassis, serial number 300 007, left the
assembly line on September 14, 1964, Interestingly,
serial number 1 was not produced until September
17. As the production of these first cars occurred
before Peugeot lodged its complaint, they were
known internally as Type 901s. The switch to the
911 designation occurred on November 10, 1964,

with chassis number 300 00449, that is, before delivery
of the first vehicles, This is not to say that 49 cars
carried the internal designation 901; as indicated by
the first few cars and they were aot produced with
sequential serial numbers. So. for example, on
November 5, 1964, cars numbered 74 and 79 were
produced with the internal designation 901. All wld,
B2 vehicles carried the internal designation 901,

It is now possible to reconstruct the production
sequence and production numbers for these early
911s. For the first time, we can say with certainty
that exactly 232 vehicles were built in 1964, The last
car of the year cammied chassis number 233 and was
assembled on December 23; the first car of the fol-
lowing yvear had its number, 235, assigned on Janu-
ary 4.

With regard to equipment. there was no difference
between the cars designated internally as %01 and
those introduced as of November 100, 1964 as 91 15,
Beginning with the very first chassis number, the
cars were known as the so-called “Series 0, which
remained in production until July 1967, This desig-
nation often leads to confusion, as the standard
sequence adopted by the auto industry is as follows:
the first cars are hand-built prototypes, followed by a
pre-production series for development tests. Nexi

Extermally, protoly pes differed from ewrly production cars in their ok of deco strips on the recker panels.

come the “0 Series™ or “Zero Series™ cars, which

INCOTPOTALe produchion pars w henever possible
These cars, uswally built in a series of fifty, are buili
using production tooling. In the case of the Porsche
wever, “I) Sertes” does not refer 1o these, but
her the entire series prior 10 a later Series A (such

camel he 356, followed by the 356 A).
Today, the identifiers within the car industry have
I 1 viold confusios
in thas first 91 1 seres ¢ W Tur
i B . the { gar of production,
Vugust 1965 plant holiday, the
1 of mew details, which
the back his boak. The last chas-
| to that firs rof 411 produc
104, 1 f ther cars were buili
1 | = :I!|||'|'L| I'l-ll.:".'.\.'_'l:
A he pla reopened, was 30

In summary, it can be said that all cars built
between September 14, 1964 and July 30, 1965 are
cars of the first 911 generation. The true 9015 are
prototypes bearing chassis numbers of so-called
replacement hodies, beginning with the number 1.3
The first 901 development car carries the chassis
number 13 321, These forerunners were numbered
chronologically only up to the tenth car. The elev-
enth car, numbered 13 352, fell out of sequence. The
twelfth test car, numbered 300 (K}, bore the first
production serial number

Early company documents record how many pro-
totypes were built and what they experienced. To
clanfy, once and for all, the history of these cars
which hore witness to the carly history of the 911,
we present the data for cach individual car. In com-
||i:|||l__I this information, the author has relied on the
records of the development department. Maturally,
there were more than the listed 13 prototypes, bul



these few cars defined the history of the 911 up 1w
the delivery of the first production cars, Cars 12 and
13 are included, even though they alreadv carried
production numbers. The author has withheld one
critical i':;:mifying -;Ern;.1urisgic rufr ;ar.:h car, in
order 1o detect possible ries of these prototypes,
In addition, fmprg?mns uﬁfnﬁdcntinlity, only supl:?
gramers who are or were Porsche emplovees
are listed, although private owners are also known.
In this way, the history of every single 901 may be
reconstructed, 1o the point where it was scrapped.
This information has only rarely been made availa-
ble to the public. Car number 7 has survived, and
was recently restored in the United States. This car is

largely original; only the sunrool was added al some

Various sources contributed to the following data.
A Klie of the body department, responsible for
the liaison between design, production and develop-
ment, knp-t records of chassis number assignmenis
for the prototypes. Chief of the road test department,
Helmuth Bott, kept records of development tests. In
a list dated July 29, 1963 (see illustration) the firsi
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Each vehicle has a log entry. They were nod prodiuced sequentinlly.

seven cars are mentioned. In addition, from January
1964 through 1965, Bott produced a monthly list of
test vehicles, which was updated as required. From
this, the mileage and application of individual cars
could be determined. In 1965, Bott also kept inde-
pendent records of fuel consumption. Other informa-
tion could be garnered from the previously men-
tioned T 8 mecting minutes, Thursday mectings and
technical meetings. Thanks to a report dated March
2, 1964, concerning the development status of the
engines, it is possible to assign individual engine
numbers (o the prototypes. In this way, the facts for
each prototype could be assembled; these agree with
Helmuth Bott's personal records.

Mustrating the individual cars proved especially
difficult, not least because there was a strict ban on
photography in the individual departmenis. Here,
too, an interesting collection could be assembled
only through careful research and with the utilization
of private photos, shot secretly by employees. Hel-
muth Bott provided previously unreleased motion
picture film which had been shot in the early 196(s
during test drives. By a costly process, stills were
produced from these films, and matched to the pro-
totypes. This process was made more difficult by the
fact that the carly cars were often fitted with tempo-
rary tags. To camouflage cars 2 and 3, Porsche even
resorted to using American license plates.

One common feature of these 911 forerunners is
the makeup of the chassis numbers. They all begin
with 1332, and differ only in their end number. So
the serial number of the very first car, as already
mentioned, is 13 321, Until just before the start of
production, there were seven pre-production cars (13
121 to 13 327). These were followed by two test cars
for the 912 (originally called the 202) with numbers
13 328 and 13 329, Four additional prototypes (13
330 to 13 333) were built at the end of 1964,

In general, the prototypes could be differentiated
from the later production cars by their lack of bump-
ef puards, no deco strips on the rocker panels and no
scripl on the engine lid, For some cars, however,
;'.1[11|1-:1r||_'1113 WELE ._||,||_,[|.'-.| over the course of several
years. The individual details follow

o

Uim July 24, 1964, Harabd 'Wapner, gi that time direcior of domestic sales, marvied his wife Christa. The wedding car was a projoivpe
alresdy equipped with biamper guands,

Number T E000 10901 1)%

Chassis number: 13 321

Color: while

License plate: alwavs without

Nickname: “Sturmvogel” (Storm Petrel)

Body buili by: Reutter { 1) chassis by Porsche

Year built: 1962

Application: Presentation and viewing: wind tunnel;
later brake and carburetion tests

Fromt suspension: subframe

T .



Rear suspension: 356 B (swing axles)
Brakes: Girling
: 8 90, later 901

Engine number: 08
Transmission number: 741/2A, No. 304 (4-speed);

ratioe** 11/34, 17/30, 23/26, 27/22
mmbhr: Bady, to Seplember 14, 1962; suspension
and drivetrain in boarded-up area of development
department; assembled by Albent Junginger and
Walier Bemsel {elecirics)
Career highlights: In July 1963, vehicle could only
be rolled at low speed. Feb. 27, 1964: road tests with
light alloy wheel Early 1964, 5000 km on car, brake
tests with Dunlop light alloy brake (12.7 mm disk
thickness, 280 mm diameter, Ferodo DS 11 and DS
5 8 pads) Wind wnnel tests on March 5, 1964, Wind
tests, October 1964 - February 1965, 25,200 km on
car, tests with rear swing axle, carburctor tests
Disposition: Scrapped in early 1965, after comple-
tion of carburetor tests

Number 2 (901/2)(911/2)

Chassis number: 13 322

Color: white, camouflaged with olive drab German
army wax

License plate: HEC 626 (USA, yellow); red (tempo
rary) tags 5-04324

Nickname: “Fledermaus” { Bat)

Body built by: Reutter (2): chassis by Reutter

Year built: 1963

Applicaliun: Body and engine tests, heating tests,
suspension tests, carburetor tesis

Fromt suspension: subframe

Rear suspension: preliminary 901 (trailing arm)
Brakes: Girling, later Teves

Engine: 901 without dry sump lubrication; 821 valve
train; overflow carburetors

Engine number: (K3*** (destroved); later 12
Transmassion number: 741/2A, No. 52637 (4-
specd); pear ratios 11/34, 17/30, 23/26, 27/23
Equipment: Old outside rear view mirrors made by
Mall (644.731.111.06); Webasio and engine heat;
transversely mounted rear buckel seal on Now, 19,
1963; first version of engine lid air inlets
Assembly: body, to October 12, 1963; suspension
and drivetrain in boarded up area of development
department; assembled by Albert Junginger and
Walter Bemsel (electrics)

Additional features: weight 1065 kg, fuel economy
14.5 Liters/100 km (16.2 mpg)

Career highlights: first “planted” press photo,
between Weilimdorf and Miinchingen; heating tests
wilh Webasto, Feb. 27, 1964; test drives between
June 100 and July 11, 1963 (pressure drop measure-
menis in interior and enging compartment );
Miirburgring tests from July 1 to July 5, 1963; early
1964, heating tests at S900 km; wind tunnel tests on
Feb. 14, 1964; brake tests on June 10, 1964
Disposition: scrapped late 1964

as of Movember 1964
Friem D= o fourth or fifth cear
GO TN, 1o b excact
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Number 3 (901/3)(911/3)

Chassis number: 13 323

Color: dark blue, sometimes camouflaged with olive
drab German army wax: as of May 27, 1964, painted
red

License plate: HEC 627 (USA, vellow); as of Febru-
ary 1964, 5-5K 725; as of Junc 1965, nonc
Nickname: “Blaumeise” {Blue Titmouse)

Body built by: Porsche (1), built by Hans Fuchs;
chassis Porsche

Year buili: 1963

Application: Tests; suspension development; test car
for Wolfsburg endurance tests and wind tunnel

Fromt suspension: 901 (subframe)

Rear suspension: 901

Brakes: Girling, later Teves

Engine: 901 with dry-sump lubrication, updated Jan-
wary 1964, engine damage on March 5, 1964; over-
flow carburetors with Knecht air filters; comparison
with float-equipped Solex triple carburetors

Engine number: (15; later No. 4 with 142 hp at 6300
rpm

Transmission number: 901, No. 2 (5-speed); gear
ratios 14/37, 19/32, 23/28, 26/25, 28/23 =
Equipment: sample mirror made by Mall with attach-
meni to door frame; no heating

Assembly: to July 31, 1963

Career highlights: September 29, 1963 10 October 5,
1963: VW test track in Wollshurg; Nov. 8, 1963,
performance tests; carly 1964, endurance tests at
15,259 km; as of April 15, completely disassembled,
paint stripped (at 45,000 km including 6500 at Weis-
sach proving grounds, itselfl equivalent to 50,000

km); late 1964, mnﬂhnmﬂ%l?ﬂmﬁ
gf.“Hydfml shock absorbers;

March 1, 1965, carburetor tests; on May 27, 1964,

l.ah:nlul:ud:,rshnpiot ing and repainting

June 1965, engine tests at 29,775 km nmmﬁ

?%udmrj; transferred 1o VW iuéqmnhu

Disposition: unknown

Number 4 (901/4)(911/4)

Chassis number: 13 324

Color: yellow

License plate: red {temporary) tags S-0436; 5-SK
T26 (beginning February 1964); no plates

June 1965; as of September 1965, registered and
insured by Teves

Nickname: “Zitronenfalter” (Brimsione Butierfly)
Body built by: Porsche (2); chassis by Porsche; 1o
the end of July 1963

Year built: 1963

Application: development; spare car for exhibits,
orginally intended as LAA show car; roadholding
Lesis

Front suspension: 901 (new design. as of July 25,
1963)

Rear suspension; 901

Brakes: Girling, later Teves

Engine: 901 with dry sump lubrication (115.9 hp at
5500 rpm)

Engine number: 07; damaged on June 8, 1964; as of
MNowv. 2, 1965, 170 hp engine (at 6500 rpm) with
2195 cc displacement

Transmission aumber: 901, No. 4 (5-speed); gear

L ]
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tlim 11734, 18/33, 23/28, 26/25, 28/23
: Sample mirror from Fechenbacher, with
ehasto gasoline heater, but without engine heat,
front-mounted battery

Assembly: August 1963
Additional fwurﬂ weight 1086 kg, fuel capacity 62

~ liters, fucl cconomy 21.8 liters (10.8 mpg)

Career highlights: initially for display, then develop-
ment car; early 1963, suspension tests at 6916 km;
March 19, 1964, conversion o new fronl suspension
with short torsion bars and new subframe; late 1964,
Teves brake tests; June 1965, transmission tests at
62,000 km; August 1965, brake tests at Teves (vehi-
cle loaned 1o Teves)

Disposition: unknown
Number 5 (901/5)(911/3)

Chassis number: 13 325

Color: yellow

License plate: early 1964, none; then S-TC 1; as of
1965, not registered for road use

Nickname: none

Baody built by: Karmann (1): chassis by Porsche

Year buill: 1963

Application: sales: first show car; demonstrator;

development car (carburetion)

Front suspension: 901

Rear suspension: 901

Brakes: Girling

Engine: initially dummy engine, then 901 with dry
sump lubrication

Engine number: 11 (overhauled at 31,900 km}; later
No. 15

Today, this kcense plate can be found on an Austin Mini Chaboan

Transmission number: 901, No. 3 (5-speed); gear
ratios] 1/34 (later 14/37), 18733 (later 19/32), 23728,
26/25, 28/23; ring and pinion 7/31

Equipment: steering wheel from 356; round instru-
ments, Webasto gasoline heater; as of 1965, air con-
ditioning system

Assembly: August 1963

Additional features: weight 1059 kg: oil consump-
tion approx. 1.5 L1000 km; fuel economy 14.3 /100
km (16.4 m?g:

Career highlights: as of September 1963, Frankfurt
IAA; 3-13 October, 1963, Paris auto show; 16-26
October, London auto show; Oct, 30 - Nov, 10,
1963, Turin auto show; early February 1964, noise

tests; then on 50,000 km sales tour with Dieter Lenz;

at 17520 km Geneva auto show; first prototype lest-
ed by auro motor und spare (Vol, 8/1964); mid-
September 1964, support vehicle for Tour de France
(driven by von Hanstein and Barth): tire tests at
Hockenheim, Sept. 29 10 Oct. 1, 1964; then carbure-
tor tests; automatic transmission tests from late 1964
0 August 1965, to 76,100 km

Disposition: after accident during transmission fest-
ing, destroyed by drop testing on December 7, 1965

Number 6 (901 /6)(911/6)

Chassis mumber: 13 326

Color: enamel blue 6403

License plate: LB-U 911

Mickname: “Quick Blue”

Body built by: Karmann (2); chassis by Porsche, to
late August 1963

Application: sales, foreign auto shows

Front suspension: 901

Eear suspension: "Wl

Brakes: Girling or Teves (depending on availability,
according o memo dated July 25, 1963)

Engine: initially dummy engine, as of May 1964
Tvpe 9N with dry sump lubrication

Engine number: 09; later 154

Transmission number: 201, No. 1 (5-speed); gear
ratios 1134, 18/33, 22/29, 26/26, 2922

Equipment: new dashboard with five round instru-
ments; Rosanil 705 leather; black seats with “Pepita”
{houndstooth) center panels (7/127); leather door
panels; carpets in black Besmer velour, IDEE %3
Assembly: September 1963

Career highlights: London auto show, 16-26 October
1963: Sweden. Berlin and Geneva; as of mid-1963,
first car to be converted for demonstration purposes,
finished January 1964; was (o have been made driv-
able in March 196<4; tire tesis at Hockenheim, Sepi.
29 - Oct. 1, 1964; bought privately by Ferdinand
Pigch, Sept. 1965; sold to Hans Mezger on Decem-
ber 30, 1965; on December 12, 1967, had covered
63,381 km

Disposition: unknown

Number 7 (90079111 T

Chassis number: 13 327

Color: signal red

License plate: S-5X 564 (as of Feb. 1964)
Mickname: “Barbarossa”™

Body built by: Porsche (3); chassis by Porsche; to
Movember 1963

Year built: 1963

Application: development, wind tunnel, type certifi-
cation (completed July 9, 1964)

Front suspension: 901

Rear suspension: 901

Brakes: Teves

Engine: engine installed on April 19, 1964; 901 with
dry sump lubrication {Ilf:nrhp at 6300 rpm); gray iron
cylinders

Engine number: 14

Transmission number: Y01 No. 6 (S-speed): gear
ratios 11/34, 18/33, 23/28, 2625, .8“21 ITAnSmis-
sion modified July 9, 1964

Equipment: two round instruments; steering wheel
and horn ring like 356; old outside mirrors from
Mall (901.731.111.009

Assembly: September 1963

Additional features: tuming circle, left, 116 m;
right, 970 m; weight 1084 kg

Career highlights: February 1964, suspension tests at
1369 km; followed by wind tunnel tests; on March
19, 1963, converted to Flanbloc front suspension,
which resulted in considerably better straight-line
stability; on Nov. 5, 1964, conversion to production
parts; as of December 1964, brake tests at 36,000
km; February 1965, suspension tests (front suspen-
siom ) at 40,000 km; had covered a total of 43,927 km
by October 15, 1965

Disposition: purchased in April 1965 by Richard von
Frankenberg, who kept it until Sepltember 26, 1966;
was restored in North America, 1993

Number 8 (911/8)

Chassis number; 13 328

Color: brown, with trunk lid highlighted in red
License plate: S-TV 112 (as of July 1964)
Mickname: none

Body buill by: 10 December 1963, delivered July
1964

Year built: 1964

Application: development. type certification

Front suspension: 901

Rear suspension: 901

Brakes: Teves

Engine: %01 with dry sump lubrication; as of August
1963, four-cylinder engine Type 616/36

Engine number: 902 270

Transmission number: 901; as of August 1965, VW
automatic transmission Type EA 080/3-1V (Porsche

-




pent: Longer window channels for test pur-

with Webasio gas healer and engine heat:
punted battery; new dashboard with five

instruments and wooden stecring wheel

features: urning circle, left, 9.95 m;

00 km (10.6 mpg): top speed 214 km/h (133 mph)
om July 13, 1964

r highlights: raw body shell completed April
m, 1964; suspension tests mid-1964; July, 1964,
 endurance testing at 3000 km; August, 1964, prac-
tice car for Tour de France; as of August 20, 1964,
Alpine Trials (rally) with Herbert Linge; tire tests al
Hockenheimring (Sept. 21 to Oct. 1, 1964); tesis

. with Weber carburetors in December, 1964, at
40,000 km: brake tests as of January 1965 at 43,000
km; June 1 to 15, 1963, “intensive course”™ in Wolfs-
burg: June 1965, rransmission development al
47,500 km
Disposition: sold on April 18, 1968

Number 9 (911/9)

Chassis number: 13 329

Color: unknown

License plate: S-UE 87

Nickname: none

Body built by: Reutter

Year built: 1964

Application: sales: demonstrator, type centification

for ltaly (November 1964); body development

Front suspension: 901

Rear suspension: 901

Brakes: Teves

Engine: 901 with dry-sump lubrication; later fouer-

evlinder Type 616/36

Engine number: unknown

Equipment: electric sunroof (+10 kg), wind deflector

across front of sunroofl opening, attached via hinge;

Webasto gas heater and engine heat; front-mounted

battery

Assembly: unknown

Additional features: turning circle. left, 10.58 m;

right, 10.30 m; empty weight 1034.4 kg with four-

eylinder and 1086.5 kg with six-cylinder engine: top

?u:ed 212 km/h (132 mph) measured on July 13,
964

1.08 m; weight 1066 kg fuel economy 22.2 I/

Career highlights: March 1964, at Reuiter, fo prepare
for series production; July 1964, pre-production
tests; August 1964, on vacation with Ferry Porsche;
Elcmhcr 25 - 28, 1964, cold chamber to -40° C (-
I* F); January 1965, suspension tests at 15,200 km;
ldnuary 1965, check of electrical system; February 8
- 12, 1965, Wolfsburg; thercafier body dﬂ':toprncm
between 16,700 and 30,886 km (August 1965);
December 6 - 12, 1965, Bilstein; total km on
December 28, 1965: 50,953
Disposition: unknown

Number 10 {902/10){912/18)

Chassis number: 13 330

Color: unknown

License plate: 5-UP 935 (as of December 1964
Mickname: none

Body built by: Hausecle

Year buili: 1964

Application: Development

Front suspension: 901

Rear suspension: unknown

Brakes: Teves

Engine: four cylinder

Engine number: 830 001

Transmission: 4-speed

Equipment: rubber floor mats, no side pockets on
doors, no dashboand covering: no bumper guards at
front; Goodyear 6895-15 HE tires; 6-volt electrical
syslem

Assembly: unknown

Additional features: weight 989 kg

Career highlights: drivable as of Oct. 2, 1964: test
drives in Monza, December 1964; mTI\ January
1965, conversion 1o 12 volis; Jan. 18 - 22, 1965,
endurance lesting at 1000 km; January 25 - 29, 1965,
heating tests; Feb. 23, 1963, anti-roll bars installed:
total km on Dec. 21, 1965; 20,100

Disposition: sold on Ocl. 29, 1965

Number 11 (902/11){912/12)

Chassis number: 13 352

Color: unknown

License plate; 5-UP 934 (as of December 1964
Mickname: none

Body built by: Karmann in Osnabriick: body deliv-
ered o Porsche on June 29, 1964

€n
L]

Year built: 1964

Application: unknown

Front suspension: 901

Rear suspension: unknown

Brakes: Teves

Engine: four-cvlinder

Engine number; 813 422

Transmission: initially 4-speed with gear rations
similar to 356 SC: later, a 5-speed

Equipment: heat exchanger heating system; 12 volts;

3 imstruments; Goodvear 695-15 HE tires; carpets
Assembly: unknown

Additional features: weight 1011 kg

Career |1igh]iL||th Sept. 17, 1964: performance tesis
with 4-speed; tire tests at Hockenheim, Sept. 29 o
Oct. 1, 1964; thereafier noise tests at 5500 km
(sound deadening); shock absorber tests; in Wolfs
burg, Aprnl 26 - 30 noise tests in June, 1965, at
sche to Wolfsburg: on Sept. 29, 1966, had covered
20,393 km

Disposition: sold on Sept. 17, 1965

“umber 12 (911712)

Chassis number; 300 (M1

Color: signal red 6407 B

License plate: 5-UN 478 (as of November 1964)
Nickname: none

Bodv buih by: Porsche; delivered Oct. 19, 1964
r bl 1%

Apphication: deve |.'|'I|'|.'||I endurance IL'-\ting

Front suspension: 9]
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27,500 km; October 7 - 8, 1964, driven by Ferry Por-

Rear suspension: 901

Brakes: Teves

Engine: %01 with dry sump lubrication; Feb. 15 - 19,
1965, converted to roller bearings

Engine number: 121

Transmission aumber: 100.0018-9010

Equipment: black leatherette; Dunlop 165-15
Assembly: unknown

Career highlights: November 1964, pre-production
tests at 4500 km; December 1964, suspension sel-
timgs tests at 7500 and 8300 km; Oct. 19 and 20,
1964, wind tests with various tires and toe-in combi-
nations at VW works; January 1965, installation of
Carrera engine; Feb. 8 - 12, 1965, test drives with
Carrera engine; lh-.n:al'l-.r straight-line stability a
OO0 km; March 1 - 5, 1965, endurance tesis in
Italy: April 26 - 30, ]'-Jﬁ.ﬂ, Niirburgring: as of
December 6, 1965, Girling: December 20 - 30, 1965,
preparation for endurance testing; had covered
48,000 km on December 28, 1965

Disposition: unknown

Number 13 (911/13)

Chassis number: 300 002

Color: signal red 6407

License plate: 5-UN 476 (as of November 1964)

Nickname: none

Body built by: unknown

Year buili: 15964

Application: endurance testing |

Front suspension: unknown

Rear suspension: unknown ‘
|
|



Brakes: Teves

Engine: 901 with dry sump lubrication

Engine number: 103; later four-cylinder 832 060
Transmission number: 100 004

Equipment: black leatherctte: Dunlop 165-15; stan-
dard production Solex carburetors

Assembly: unknown

Carcer highlights: June 1964, test drives on the

Niirburgring and in Wolfsburg (approx. 13,000 km);

November 1964, pre-production tests at 14,700 km;
December 1964, tire tests in Monza (Michelin 155
HR 15, Goodyear HE, Dunlop 165 H 15 CB 57);
thereafter endurance testing between 14,987 and
38,(MK) km; January 1965, practice for Monte Carlo
rally; January 18 - 22, endurance testing for Monle
Carlo; February 8 - 12, 1965, Wolfsburg; May 3 -
14, 1965, practice for Targa Florio; May 17 - 21,
1965, Nirburgring; July 19 - 27, practice for Ses-

trigre rally; August 9 - 13, 1965, Wollsburg; thereal-

ter transmission development at 74,700 km
Disposition: sold on May 17, 1968

Maturally, there were other 911 protolypes in the
course of the 32-year history of Porsche's six
cylinder sports car. The cars had 10 undergo a prede
fined test cycle before each model change. Further
alternative technology was often put to the test, but

The imterior afl protwtype nember T (bop) still contains & similar
imstrumenl chsier and the sieering wheel of the Ty = 156, The sig-
nal red paini gave il the nickname *Barbarmsa.®

never reached the production line, For example, in
1975, Porsche coated several test cars with a vinyl
skin, to make their external surfaces more resistant
to rust and rock impacts. This rough skin covered
regular production technology. They were powered
by a 3.5 liter engine with roughly 225 hp, remarka
hle for its enormous torque output. Neither the sur
face treatment nor the engine went into production

A Piece of Development History

Adventures in Car Building

Mnn: than three decades ago, the story of the 911
began in much the same way as the chronicle of a
new car would begin today, if that car were o
replace an éxtraordinarily successful model: with
high expectations and tough requirements.

To formulate these requirements and then o meet
them, step by step, is a special experience, then as
now. The participants work closely, as a team. Top-
level car designers develop general goals, designers
generate drawings, model makers carve shapes, and
engineers calculate. Project leaders discuss the carli-
esl tests, discard some ideas and start the process all
over again with their colleagoes. Design studies and
madels take shape, as the requirements of the new
automobile are laid down in a catalog of design tar-
gets. Design solutions are worked out to the last
detail, then refined and improved 1o the point where

one could at last venture 1o hand-build the first repre-

sentative of the new automotive species.

These prototy pes, the progenitors of the later pro-
duction cars, will be tortured and mistreated, must
undergo surgery and transplant operations, and, in
their usually relatively short existence, undergo the
MiesL amazing mulalions.

At the beginning, the Porsche 911 boasted seven
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forefathers which underwent these difficult trials.
Others were added in the course of development,
until they totaled thireen cars. Today, it is likely that
only one has survived, Number 7, which is in private
hands in North America. Every one of these cars
represents a vital piece of the development story of
the 911. As an example, we have reconstructed the
fate of one of these early cars, Prototype Number 5,
with chassis number 13 325, It was originally built
for display purposes, and traveled to the greatest car
shows of Europe in an enclosed trailer. Later, it was
used for carburetor tests by the development depan-
ment, and finally modified to meet the demands af
the sales department. In the hands of Dieter Lenz, it
visited all of the Porsche dealerships of Europe, cov-
ering 50,000 km (30,000 miles). In the story of the
911, there is no other car that has had so many co-
drivers in the passenger seal. Among them was
Reinhard Seiffert, the first member of the automo-
tive press to describe this 356 successor, for aura,
motor wnd sport, But first things first.

The body of Car Number 5 was hand-built in the
summer of 1963 at the Wilhelm Karmann Karosse-
riewerk in Osnabriick. Porsche supplied the chassis.
On July 27, 1963, an enclosed transporter delivered
the finished assembly to the Reutter plant in Stuit-
gart; Project 901 was still top secret. Al the time, the




body manufacturer was locaied behind the old Werk
1 in Zuffenhausen. There, just before the annual plant
wacation, Car Number 5 was painted yellow and fit-
ted with sound deadening material. Assembly contin-
-d several streets away, in the Porsche experimental
. There, Number 5 was fitted with the
complete 901 suspension. At the front, low-mounted
transverse arms with longitudinal torsion bars pro-
wided the necessary space for the relatively large
trunk. In place of conventional MacPherson struts,
this system had only slim telescoping shock absorb-
€rs — a convincing solution which saved additional

space.

The rear suspension design of the 901 also dif-
fered from Porsche tradition: semi-trailing arms and
two-jointed driveshafts (Nadella joints) replaced the
~ swing axles of the 356. Car number 5 was fitted with
Girling brakes al all four corers, delivered precisely
on schedule on August 5, 1963; there were some
delivery problems with the brake backing plates. The
yellow sheet metal initially covered a mockup of the
planned six-cylinder boxer engine.

In the summer of 1963, the interior filtings were
far from those which would eventually go into pro-
duction. Car Number 5 was still fitted with three
large round instruments, familiar from the Type 356,
The driver faced a three-spoke steering wheel, like-
wise from the previous model.

Car Number 5 had two immediate relatives,
another yellow car and a blue car. All three were giv-
en an especially smooth finish, as they were car-
marked as exhibition cars. Car Number 5 had to be
completed especially quickly, as it was o sound oul
patential customers at the Frankfurt International
Automobile Show (IAA) on September 12, 1963, Tt
would be the first W1 seen by the public. Immedi
ately after Frankfurt, Number 5 undertook its first
foreign journey; from October 3 to 13, 1963, it
charmed visitors al the Paris Auto Salon. From there,
it was carefully p:n:lguj up for a longer journey and
senl to London, where it was on display from Octo-
ber 16 to 26 at the Earls Court Motor Show, There
was only enough time to wipe off the finger prints of
its admirers before Car Number 5 was loaded up and
senl to Turin, where it cheered the hearts of Italian
sports car fans from October 30 to Movember 11

In mid-November, Prototype 5 was being eagerly
awaited in Stuttgart. Chief engineer Hans Tomala
had earmarked the car to be prepared as a demon-
strator. As individual components had undergone
steady development in the previous months, Car 5
would first be completely disassembled. New parts

vided by the development department would be
installed in the assembly shop, under Willi Kahnau,
This work was covered by experimental work order
E 1085, HA.E 47. At the same time, Number 5 was
finally fitted with an engine, Number 11, with dry-
sump lubrication. But the six-cylinder powerplant
was still far from production-ready, The cast iron
cylinders, developed with the Mahle company, were
still far from optimized, and the heat range of the
spark plugs had not yet been determined. Further-
maore, at the time, the following components were
still untested: oil pump, hydraulic chain tensioners,
cylinder head studs, flywheel. exhaust valves, valve
springs, rocker shaflls and oil cooler. In other words,
burnt pistons were almost guaranteed, and only a
matter of time; but more on that later. In any case,
under today’s conditions it would be inconceivable
o install such an early development engine in a
demonstrator. At this point, the development history
of three decades ago deviates sharply from modern
practice. What was once developed with ingenuity,
improvisation and hard work, is today calculated by
powerful computers before any actual prototyping
begins.

In 1964, the engineers experienced adventures in
car building with, among other things, fuel delivery,
Al the time of assembly, the first prototypes of the
Solex overflow carburetors planned for production
had not been tested; in Fact, they were not even
available. But the development engineers of thirty
years ago were blessed with an amazing talent for
improvisation, and made the six-cvlinder run with
carhuretors borrowed from the Lancia Vo models
(alsp made by Solex). For this reason, Car Number 5
wenl into service a bit down on power, with about
120 ]111 |:'|1nr:ld|,||_1'=|,||1 cars would have 130 |'||1'I

In February 1964, the life of the yellow test car
took on a new dimension. From now on, it would
travel under its own power; Car Number 5 was ready
for the road. In the meantime, the 901 had been
shown to the public all across Europe, and the proto
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Frotody pe Samber 5, painted vellow with chassis number |3 325, was initially boill for display parposes. Beginning in carly 1964, it wenl
wn & sales tour with salesman Dieter Lenz, responsible for the domestic market,
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ment. Afler taking care of these small complaints,
the development department handed the car over to
the sales department on February 7, 1964. Number 5
had only 3500 kim on the odometer: a spare tire and
ool kit were delivered with the car.

Under its new masters, the car would very soon
run up many more kilometers. The Porsche sales
department had a daring plan: two prototypes,
including Number 5, would be demonstrated to all

European dealers nearly a year hefore delivery of the

first production cars, in order to give potential cus-



s an opportunity to ride in the new car.

led 1o such wmrj sales promotion
ly conside prototype condi-
ﬁm,shll far removed ﬁ'umpmdpeuctmn'?

iy begins at the Frankfurt IAA, in September
pugh the W1 was a great attraction, the
price of 23,900 Marks shocked a large

of the traditional Porsche clientele. Porsche

el at the IAA ay had a dll’ﬁcuhjuhjusl.t[y-
e fact that the 356 successor would cost TO00

ks more (the 356 5C cost about 17,000 Marks).
cars from Zuffenhausen would enter a

2 class that some customers simply could no

. Mﬂﬂqnﬂltjrhu its price. And a 130 hp
¥ costs more than a 95 hp four-

cy L. That may sound good in theory,
H: 1o convince the customers by exam-
ple. And that could only be accomplished by a test
ride, at the carliest opportunity.

Porsche's dnmcshc sales manager, Harald Wag-
ﬂud a meeting with his two salesmen and dis-
plan. Dieter Lenz, at the time
ears old but well qualified thanks to his
: ical apprenticeship at Porsche and many years
‘@8 a career salesman, would start the sales tour with
- Number 5. His territory in Germany included the
* Frankfurt area, with all dealers north and west of that
- city, and Bavaria. Outside Germany, his range
- included Scandinavia, Holland, Belgium and Luxem-
. A few months later, his colleague Hans Klink
visil the rest of Germany, France, ltaly, Eng-
land and Switzerland.

As there was no time to lose, and Number 5 was
ready to go, Dieier Lenz planned his route in minute
detal, intments followed in rapid succession.
Lenz would visit a dealer, who would have custom-
€1 waiting at half-hour intervals. The plan would
have worked, except for one detail: the car. The vel-
low 901 was a pure prototype, for which there were
no spare parts available, anywhere,

But young Lenz knew nothing of this delicate situ-
ation as he picked up Number 5 from test driver Kurt
Knoerzer. Innocently, Lenz asked his colleague
Knoerzer for an introductory drive, so that he might
learn the car's characteristics. Instead of explana-

tions, the young salesman got an earful of depressing
news: this isn’t right yet, that doesn’t work too well,
and that over there definitely needs improvement.
But Lenz wasn't easily discouraged, as Number 5
f:we him a great deal of driving pleasure. In particu-
ar, after only moments in the car, he was lmprmm:l
by the free-revving six-cylinder engine and the car’s
impressive performance.

E\'ﬂl Mrs. Lenz put the brakes to the salesman’s
phoria. Lenz proudly picked up his wife at their

hume in l.&mt‘aﬁlen, near Stutlgart. After only a few
yards, Lenz” better half told him o turn around.
Otherwise, she would immediately get out of this
“horrible thing.” But Lenz didn’t give up. Holding
firm to the belief that he was driving a predecessor
of the production cars, he took his assignment seri-
ously and kept minute records of all positive and
negative details noticed in his early days with Num-
ber 5.

Number 5 had been issued license plate 5-TC 1,
and was ready to go. But before starting his first
sales wour, Lenz had a few improvements carnied out
in the development department. As Number § still
did not have heat exchangers, the prototype was fit-
ted with a Webasto gas heater. This was simply
mounted transversely in the luggage compartment. It
was not until the car went into production that it
would be moved 1o a space at the right of the lug-

Dieter Lene: *The
customer in the
passenger seal ook
it well.”

gage compartment, under the brake fluid reservoir,
where the battery was installed in the Emtotypc.
Lenz had to protest lowdly before the heater was at
least fitted with an aluminum shield. Otherwise, he
would have had to reach even further into his bag of

salesman’s explanations to counter customer criti-
CIsm.

On February 16, Number 5 was loaded with some
| and, by February 28, had covered more than
Sul%ﬁn in the Ruhr Valley. Lenz recorded that test
drives were conducted only with customers selected
by the dealerships, ﬂ:ﬁulting in about 15 demonstra-
tion drives per day. “I really put a Jot of effort into
it.“racall.s!lhx1'3!]l pioneer today. Every test drive
followed a logical sequence, and popularly rumored

m areas, such as poor sm:gh! -line stability,
were discussed from the outset in terms of theory
and practice. To demonstrate stability, Lenz would
jerk the steering wheel at various speeds, 1o demon-
strate that the 901 would resume its course without
further input. “You un]y need to give the steering
wheel enough freedom.” explains the Porsche man.
And his demonstrations repeated success. Afler
the first few days, Lenz had ﬂw: firm orders.

A memo dated March 2, 1964, records several
points criticized by the sales prospects. The most
prominent was price. This was followed by unac-
ceplable rolling noise over transverse grooves, cob-
blestones and potholes. The instrument panel, many
control details and the side panels left a negative
impression with potential customers. High marks
were given to the shape, comfortable entry, outward
visibility, trunk (in spite of the auxiliary heater),
acceleration and flexibility of the engine, the pleas-
ant engine note audible inside the car, suspension
comfort and handling.

Lenz and Number 5 brought home a similar good
news/bad news report from the Geneva Auto Salon,
At that time, it was still customary 1o allow visitors
1o drive the vehicles on display, and manufacturers
were expected 1o have prototypes availlable. So
Dieter Lenz, with Number 5, and Hans Klink with
Number & drove 1o Switzerland in carly March, to be
available for prospective customers. By tradition, a
closed road along Lake Geneva, heading woward
France, became the scene of duels between manufac-
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turers — ﬁmmmhm:wmﬂ.hﬁ !

could humiliate the considerably more ¢
rlm.anm«AmHuﬁ- Thr:&
m&wm had the advan- i

H—hn!. :
mmﬂr&h&dnuﬁmﬂﬂm ...

as “unimagi 'bymy'.mnduﬁ.*

Above all, the oft-repeated praise
foodhtnl:lli baffled the parties if-

ol L

15 ca il
hudnvm;stﬂle.nlwnhnduudwl
man, found that the addition of about 50 kg (110
Ibs.) to the trunk made a remarkable difference in
handling. The fuel tank was also kept well filled.

“But not too well filled,” says Dieter Lenz, recall-
ing a sudden spin on an Autobahn off-ramp near
Munich at the end of March. As he had often done,
Lcru: was demonstrating the car’s ing by drifi-

through the turn, when the 901 suddenly spun.

customer on the pmnﬁez seal took it well,”

rmlls Lenz. But since he had always mastered this
car, he looked for a different cause. He smelled gas-
oling, and Number 5 had painted the road with a
broad stream of fuel. Conclusion: fuel had dri
onto the road from the fuel tank vent line,
left rear tire was running through this fuel trail.
Under such conditions, even the best driver could
not avoid spinning. Lenz considered it his duty to
lrn.medm:llnm.furm the development department in
Enffenhaw.en But instead of technical assistance,
Lenz received ridicule. He was told “We've known
about that problem for ages. Just don’t fill the tank
all the way.”

In other respects, too, the sales tour from March
23 through May 13, in the regions of Munich, Stutt-
gart, Dortmund and Hagen taxed the driver’s nerves
and endurance. At 19,700 km, power suddenly i
dropped, smoke poured from the exhaust, and the oil



Diwier Lenz (sitiing im irunk) at a Porsche dealer, presenting the sew W1, This car i profotype Namber 3, which had been repainted red

Juist hefare this phate was taken,

temperature skyrocketed. Lenz drove a few more

customers around, but M) km later had to break off
the program because of excessive smoke. Instead of

standing around in confusion, which ong would

expect of a present-day salesman, Lenz analyzed the

problem: a hole had been burned through the number

two piston. At times like these, the highly-regarded
salesman gladlv recalled his apprenticeship at For-
sche, which he had bepun in 1906, The sports car
manufacturer made it guite clear 1o s new charges
ff you want o become a salesman at Porsche, yo
have to know the product. He was first assigned 1o
the repair shop, to perform routine inspections and
later entire engine overhauls, Afie
every Porsche employee was expected to have com
plete familiarity with the product

111"

Now, however, he had to bring Number 5 back

h experience,

Stuttgart as quickly as possible. That was teasible.
even with the holed piston. Thanks to its dry sump
lubrication sysiem, the six-cylinder lost relatively lit-
tle oil. Sull, Lenz bought a few spare liters of oil and
p:'m'.'ml-.*.i on the Mumch-Swtigart Autobahn with
no more than 3000 rpm. Every 30 kilometers, he

&l I':I'.-.! o check the oil level and Lo top ofl 1 neces
sary. On the downgrade from the Swabian Alb, 5-

10 1 covered the Aulcbahn with 1
Cars behind switched on their hehts, s spscling ba

1 SIMTHYKC SCTEEN

wealher ahead. bul they broke |
instant they passed Number 5

The technicians
switched CNEIngs o
||_'||.' (] s, perd mied othe AT Ll AR ALY
in the morning. the repid sal

the shop, inguiring abowt the condition

Al eight o’'clock, the first prospect would be waiti

at a dealership, But this passenger was not e:;pa:ia] ¥
happy with his seating position; after only a few
kilometers, the seat recliner broke at its pivot point.
And that wasn't all: on the drive back to the nearest
Porsche dealership, at 21,826 km, the upper attach-
mient of the left rear Boge shock absorber failed. The
dealers again postponed demonstrations, and Num-
ber 5 headed back 1o Stuttgart minus its left rear
shock absorber.

Number 5 and Dicter Lenz could find no peace.
Only two days later (the pair was in . after
the shock mounts had been strengthened Iywldjng
in sheet metal reinforcements the night before) the
front left torsion bar broke, shortly thereafter the
speedometer shaft gave up the ghost, and the door
panels came loose. Now the car was well and truly
Jinxed, During a later demonstration drive, with two

instead of the usual one , Lenz
suddenly noticed that he could no iunger see the per-
son in the rear seal. The headliner had come loose
and was hanging down. Ever the clever salesman,
Lenz opened the window, and the air pressure forced
the headliner back up. The remaining drives were
carried out with open windows. Not surprisingly,
Lene came home with not only a chronically ailin
5-TC 1, but also a severe cold for himself. Tt ﬁ.nal%_\:
dawned on Dieter Lenz that Number 5 was no pre-
production car, but rather one of the first %01 proto-
types. Only nobody had bothered to tell him.

This knowledge was little comfort to the dynamic
duo. Both had to get well, as quickly as possible.
Ferry Porsche himself had decreed that the editor-in-
chief of Auto, Motor und Sport (later style: auto
maotor und sport), Heinz Ulrich Wieselmann, should
be allowed to examine the vellow prototype over the
Easter holidays. After a test drive, Reinhard Seiffert
would wrile the first test drive report on the 901,
Lenz picked up Seiffert in Leonberg and demonsirat-
ed the car's Porsche-untypical, unproblematical
straight-line stability 1o the critic. He jerked the
wheel at 50 km/h, then at 100 km/h and finally at
180 kmy/h. Seiffert was highly impressed, but com-
mented that the top speed claim was probably a bit
exaggerated. So Lenz floored the throttle through the
Leonberg tunnel. The speedometer needle ran up 1o
nearly 220 km/h, and ai the Ditzingen exit, where the
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road rises slightly, dropped back 10 210 km/h — and
all this in wét conditions. The speed indicated at this
pmm{;nfmem_ndiuhirl d.uumth‘ucw
swcd EI¥Cn Car. cngineers hl'-
m.in:dthu'ml;':rnhel:u 1950s, and it was a well-
known faci in the automotive scene. Seiffert was
convinced and, in Volume 8, dated April 18, he
wrote a glowing review of the new Porsche.

But Lenz had no time o lose. Thanks to the pub-
lished review, he was no longer under such pressure
o the car, yet ive buyers did not want
to forego their sched Mdrnﬂumllum
lm,&mdemomlramdlhtmmmuﬁﬂ i
a new prospect every half hour — until another forced

retirement. At 30,000 km, Number 5 again exhibited
a loss of power, and at 31,420 km piston had
been holed.

As the engines had become more durable by mid-
year, Lenz” attention during demonstration drives
from May 19 to June 16 in northern Germany was
s cacoming ki v becking frm Mg i
wis excessive
with extremely hi;.:‘.lgpe-dli sure. [n addition,
MmNy customers dcman&eﬂiml-cirmit hrake sys-
tem. The angled safety steering column introduced
in the Porsche Formula 11 racer aroused displeasure
due to its transmission of jolts from uneven road sur-
faces.

On July 3, 1964, Dieter Lenz returned Number 5,
license plate 3-TC 1, to the development depart-
ment, with 46,987 km on the odometer. The yellow
prototype had been continuously improved by may
repairs, but Lenz had aged by years. He had spent
days and nights behind the wheel of this car, and
achieved incredible feats, He returned the car with
reluctance,

For the benefit of all departments, Dieter Lenz
summarized his demonstration drives on August 14,
1964, He asked that the paints criticized not be dis-
missed out of hand, as in his opinion they would be
decisive for sales of the 901. These points were the
unsatisfactory brakes, hopping over cobblestones,
wind noise from poor window seals and the trans-
mission of road irregularities through the steering
wheel.




tence: Number 5 would be scrapped twao days later.

Meanwhile, Project 901 was several years old, the
first production cars had already been delivered, the
engines were reliable, the brakes offered the good

mwmnmmmm

‘lh{lalluw with
license plate 5-TC 1 had lived for just a little over
two years, but it had had an intensive life. In those
few months, it had experienced countless adventures
with a multitude of people. Number 3, with chassis
number 13 325, is a piece of Porsche 911 history.

&9

The Frankfurt Auto Show, 1963
Then as now

Ewnin 1963, a festival atmosphere reigned at the
LAA (International Automobile ). and Frankfurt
was a major convention town. Thirly yvears ago, ev-
ery last hotel room, even the guest rooms of private
homes, was occupied by visitors to the International
Automobile Show. It might have been passible 1o get
a room in Mainz, miles away. Every parking space
and every taxi had been spoken for.

These inadequacies came as no surprise 1o those
who had attended the show in previous years. Stll,
in 1963, 850,000 visitors streamed into the exhibit
halls, in addition to the several hundred employed at
the stands and in service jobs.

Back then, a visit to the show implied dealing with
the same onerous conditions as today, One
approached the fairgrounds as part of a traffic jam;
three decades ago, one could figure on three and a
half hours for the short distance from Bruchsal to
Frankfurt. Until they reached the fairgrounds, the
ladies and gentlemen of the press might still have
felt themsclves privileged; a fat, green letier P (for
press parking ) decorated their windshiclds. But they
soon discovered that this free pass, obtained by pull-
ing every siring they could think of, was no benefit
al all. Once they had fought their way through to the
press parking lot, they were wurned away. The

0

tions 10 “Move move along.” Bul press

ple don't give up that casily. om, in
traffic jam of course, o the visitor's parking
lot.

An gternity or two later, one finally climbed inta
an ancient and completely overloaded bus (after a
fruitless search for a taxi), paid 40 Pfennigs to be
carted to the main entrance. Visitors were allowed
into the halls in batches; the waiting period could be
used for choral griping ice. Fritz B. Busch
summed up the conditions of the time for
Aunta, Motor und Sport: “A own that is so crowded,
and l{:«:nlﬂ:,nrssx:u'fﬂ"r I:r::’lnl hgs;in;l:i‘adtﬂuws. lhuulﬂ” be

nalize ily injury, loss of personal free-
Ezm, pandering, usiry:mhr.a!;mmnm, negl' nce and
violation of Section 1 of the Motor Vehicle Code,

Al the manufacturer's stands, one might even
glimpse some sheet metal, if one could see the
sweal-soaked backs and dandruff-covered shoulders
of one"s Tellows. That is, if there were not at least
ten Japanese lying, knecling or possibly even stand-
ing to photograph every possible detail. But perhaps
seeing cars wasn't even the point. The honorable
automobile salons had become vacation spots and



The new Porsche caused a sensatlen &t the LA, Even though tve 900 coubd mst vet be st diriven, and was quite expensive al 23,9060
Marks, several sabes conlracls were signed al the Frankfur shaw.

the destination of pilgrims. Thousands of visitors
were regularly attracted by an undefinable atmos-

phere. In short, the halls were entirely overfilled, the

alr was rank and the temperature decidedly oo high
Ihat was the case thirty years ago and it remains so
o this day.

Once they had reached the halls, the invited ladi
and gentlemen of If-. press could altend briefings
from 7 PM on Tue sday, September 10 through 8:30

PM on Frida H-L|'-\|‘1"1u 13. All told, there were 21

meel Irl}'x pr |,~.|, nted as special occasions beh md »
vl partitions. Rumor has it that there were even
few journalists who examined the cars witl

g hammers and

well before the official opening. For the first time,
the Y01, successor to the 356, was shown to the pub-
lic. Its comfort, safety and remarkable engine owtput
were intended to place the 901 in the internationa
luxury class, Indeed, the yellow sports car aftracted
the public like a magnet. In carmakers” suites,
behind their stands, confidenbial meetings took place

sche, on the other hand, held its internal meetings
externally, as it were. The sales department met its
distributors at the private home of the largest Por-
sche dealership in the Frankfurt arca, Glockler.
Meanwhile, probably by pure coincidence, the high-
est-ranking Mercedes delegation visited the Porsche
stand. The @01 was inspected critically; after all, the
men from Untertiirkheim had brought a new car of
their own, the competing 230 5L sports car, 1o
Frankfurt. They withdrew, deep in thought. A rear-
engined sports car with such a spacious luggage
compartment had been regarded as technically
impossible.

The car on display was the fifth prototype, chassis
number 13 325, The body, built by Karmann of
Osnabriick, had been painted vellow. At the front,

1T I'- Hal | a, stanad
numbser 27, 211
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and quickly took on the form of cocktail parties. Por-

the show car had the new 901 suspension, which had
already undergone tests in other prototypes. This
consisted of a transverse amm, controlled by Mac-
Pherson struts. These, however, were redoced 1o
slim shock absorbers with reinforced piston rods;
instead of the coaxial coil spring of a conventional
MacPherson strut and sprin was by longitudinal
torsion bars. Al the rear, too, Number 5 was ﬁlxed
with a new suspension design, which had already
undergone endurance lesting. The swing axles of the
Porsche 356 had been replaced by semi-trailing arms
and two-joint halfshafts. This suspension resulted in
considerably smaller camber and toe changes, and
the possibility of tuning the suspension for comfon
or performance. The brakes were by Girling.

For the 1AA of 1963, Number 5 was fitted with a
mockup of the six-cylinder engine. Because Porsche
recognized the show's importance for the trade mag-
azines, the technology of the new boxer engine was
released to the press shortly before the IAA. Rein-
hard Seiffert, writing in the large auto show edition
of Auta, Motor und Sport (Mo. 19, 19%3), was able
to provide a highly detailed report on the new enging
and compare it with the 2000 GS Carrera power-




an view from above, was also

showed the two Solex three-barrel carbu-

ch at that lime had not even been tested

it air filter with its low-mounted intake

s completely reworked before the car

) the muffler still had two

At the end of 1963, this mockup was

by a drivable version, Nevertheless, at that

state of engine development was still far
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back to the 1963 1AA. Because of the dual
, the rear valance had matching cutouts, The
| 911 script, introduced with the 0-

_ Porsche made no secret of the fact that several
months would pass before the 901 was ready for pro-
on. [nsiders even suspected that the company
would have 1o pay a penalty 1o the show organizers,
the VDA (Association of German Auto Manufactur-
ers). This would be imposed if a displayed car did
not go into production within nine months of the

ow. Whether this fine was actually paid can no
; 1 be determined. One thing is certain: Porsche
“was not able to put the %01 into production within
the allotted nine months,

& came as no surprise o those in charge at Por-
- sche, even though it had been hoped to deliver the
irst cars in summer of 1964, But domestic
i Wagner had spent nine years with
sports car maker and had lived through several
mew car introductions. Because there had always
-- he gave his salesmen strict inslnmr'ﬁns
nol to promise the 901 for the summer of 1964, He
feared that customers would be disappointed and
angry if they ordered the car based on this fimetable,
. with thoughts of taking the much roomicr
336 successor on their summer vacation.

Because long delivery times were not customary
and the imposing price of 23,900 Marks had already
been announced (including leather upholstery, which
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This mema records that three 356 C models were displayed
alongside the W 1. English trunslation on page 391,

however was not even available as an option when
production started), the crew representing Porsche at
the 1AA display found itself on the defensive against
continuous criticism. Buat they had several positive
responses, Compared to its predecessor, the 901 had
not only a larger luggage compartment thanks to its
space-saving front suspension design, but the wheel-
hase increase from 2100 to 2200 mm also provided a
larger interior. The articulated steering column
attached 1o the rack-and-pinion steering had two
advantages: it saved space and, above all, was an
important contribution to occupant protection in
accidents. The bolted-on front fenders simplified
body repair.

3

Then there was the engine. Porsche customers got
a free-revving six-cyli wilh every bil
of 130 r. Porsche deve a fully-

nized five-speed transmission especial
new engine generation. Naturally, a 12 Vi
electrical system was standard.

The ing characteristics were still anybody's
mm,uwmﬂwumm
have demonstrators available for test drives. In this
way, the customer would be able to actually test the
car rather than buy a pig in a poke, as it were. This
mnbh:ﬁﬂnnfmfllmmum
practicality had proven itself in prior years. In
m.inmnfﬂmmﬂlynrmeﬂ]l,mmman

potential 356 customers were identified during
the ten days of the LAA, and about 280 ok advan-
tage of the unity for a test drive, But sales con-
Iracts were drawn up for the 901, without test
drives, withoul delivery dates, and despite a pri
mﬂi%;bummmrnhighanhmlhalogihe
356, This reaffirmed Porsche's rear philoso-
phy and encouraged those ible in Zuffenhau-
sen to forge ahead with the %1 project. For in 1963,
there was yet another handicap which confronted all
auto manufacturers: the auto ind wis in a state
of change, as it has always been, and as it remains
today.
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then Porsche was in the highest priced market seg-
m.mMmammmmﬁ )
the average consumer, such as automatic transmis-
sions for cars with 1. 5 liter engines, bumpers wor-
thy of the name, height headlights, small-
er turning circles or new models with smaller

external dimensions without loss of interior space.
The aulomotive press of 1963 found only two signif-
fcant new developments at the TAA: first, the nor-
mally conservative hhﬂrm,lm,m-
turbine-powered car. second, WSU of -
ulm showed the first car with a rolary piston engine.
Both is were revoluti . but were never
M%WI,MWEWMMMWI

long-running hit, and has remained so for 30 years,



Engine Development

Clearly defined expectations

At the end of the 1950s, engines displacing two
liters were considered quite large by the standards of
German car makers. This seemingly magical thresh-
old was exceeded only by large sedans like the Mér-
cedes 220; Mercedes vehicles with three liters were
almost exclusively reserved for government use.

Porsche had just developed a two-liter, four-cam
engine, which celebrated its debut in the Carrera 2 mt
the 1961 Paris auto salon, In the customer version, it
developed an impressive 130 horsepower; a proto-
type even managed 135 hp. “One of my most mem-
orable experiences was a drive with the very first
two-liter prototype, Ernest Fuhrmann’s company
car,” recalls Helmuth Bott, at that time still working
in the road test department. Bott continues: “He had
designed the enging, and [ did the suspension. Both
svsiems were s0 well matched that for the first time,
we were able to take all the curves on the Autobahn
between Stuttgart and Heilbronn at more than 200
km/h [124 mph].” Porsche, and indecd the entire
sports car world, had a new benchmark.

But the Carrera 2 engine was a thoroughbred rac-
ing powerplant, much toe complicated and expen
sive for use in larger numbers. “Exactly eight
mechanics worldwide were qualified 1o set up the
camshaft drive,” recalls Hans Mezger, who was

already active in the racing engine depariment in the
late 1950s. One of these specialists came from Por-
sche’s own ranks, the foreman of the engine test
department, Eberhard Storz.

At the same time, Ferry Porsche approved the
design and development of a new Porsche model
Body designs were already on hand, but which pow-
erplant would be appropriate for this new car? “1
pointed out the excellent acceleration performance
of the Carrera o my people and told them that this is
how it should go, except it should also be guiet, it
should not be as noisy as a race car,” explains Ferry
Porsche.

The message from the boss was unambiguous,
and the engine designers had a new challenge.

By this time Porsche was no longer firmly wed
ded 1o the principle of air cooling nor to rear
mounted engines. In this regard, Ferry Porsche him-
self often pointed to the Porsche-Cisitalia, which
was water cooled. On the other hand, there were
strong incentives Lo retain the tradibonal conceplts
Sports cars with racing potential (Ferry Porsche ney
er saw a compelling difference between a touring
sports car and a competition vehicle) carried a high
percentage of their weight on the drive wheels; a

Hams Mezger:
“Each mew design
requbres certadm
Iouailn-im reserses.”

mid-engine concept would excessively restrict interi-
or space, and in the case of front-wheel drive, it was
feared that the front wheels would spin under full
throttle acceleration with the anticipated power. In
the early 1960, the predominant opinion was still
that manufacturers of front-engined cars needed 10
build mid-engine cars for racing purposes if they
expected to be competitive. Ferry Porsche wanted to
avoid such redundancy if at all possible, and there-

A Porsche eight-cylinder engime, here lhe Type 771, would have
heen Far too expensive for moss productiom.

B

fore he again chose an air-cooled, rear-mounted box-
er engine solution.

However, the desired combination of er and
low moise could not be achieved with a four-cylinder
engine. The only other engine projects at Porsche at
the start of the 1960s were the eight-cylinder Types
753 and 771 (for the Type 804 Formula 1 racers),
which had just been designed for the 1962 raci
season. But these, oo, would have been imy
to build in large quantities. To keep development
costs al an acceplable level, Porsche split the differ-
ence and chose a six-cvlinder concept. To achieve
the desired power output of 130 horsepower, a dis-
placement of two liters was calculated. “That was a
big decision for that time,” explains Helmuth Bott.
“Each new design requires certain built-in reserves,
at least for motor sports,” adds Hans Mezger, look-
ing ahead to future developmenis. In the early
196015, no one would ever have guessed that the six-
cylinder, two-liter engine would grow to 3.6 liters
(even 3.8 liters for the Carrera RS).

Type 745

Under the direction of chief development engineer
Klaus von Ricker, who had previously been closely
invalved in a Porsche development project for the
American car maker Studebaker, work on the new
engine began under the type designation 745, In
Leopold Jintschke, the development chief had a
designer who specialized in boxer engines.
Jantschke came to Porsche from the Czech car mak-
er Tatra, based in Nesseldorf, Moravia ( Koprivnice).
The Tatra 603, introduced in 1955, was powered by
a VB engine weighing only 175 kg [385 Ibs.], with
two axial cooling blowers and tubular il coolers.
These engines, with a displacement of 2545 ce, put
oul 95 horsepower in street trim, and as much as 175
hp in racing form. Together with his deputy, Robert
Binder, Jintschke designed a robust pushrod engine.
I'he valves formed a 59-degree V and were actuated
by rocker arms. As with air-cooled aircraft engines,
each rocker operated in its own chamber, with its
own cover {partly covered with eooling fins), held
down by two bolts. Expericnce with the Carrera
four-cylinder engines resulted in short pushrods,
driven by two camshafis, located above (for the inlet




valves) and below (for the exhausts) the crankshaft.
This complicated solution was derived from the
cight-cylinder engines. The camshafts, cach with six

, ran in four bearings. Again borrowing from
the Grand Prix engines, both camshafis were driven
at half engine speed by timing gears at the front of
the crankshaft.

The crankshafi ran in only four bearings. Air cool-
ing was accomplished by a pair of axial blowers,
ecomparable to those of the Tatra engines, located at
the rear of the engine and driven by v-belts from the
end of the crankshafi. These permitted a relatively
low engine and had the added advantage that each
bank of cylinders could be cooled individually. The
low installed height of the Type 745 resulted in a so-
called “under-floor engine.™ This meant that the
engine was hardly any taller than the transmission
and therefore, when installed, rose only slightly
higher than the floorpan of the car. This term is used
primarily in truck design.

Fuel delivery was by individual Solex downdraft
carburetors, which were later modified for the first
production cars.

The first dynamometer tests quickly showed that
the conventional valve train, despite its short push-
rods, did not allow high rpm. The result for this com-
plex design was a modest 120 horsepower at 6500
rpm and a peak torque of 123 f1.-1bs. Nevertheless,
this engine was installed in the prototype 754 T 7.

In this form, on Movember 1, 1960, the 356 suc-
cessor, fitted with an engine of a new design, moved
under its own power for the first time. The Type 754
T 7 may still be seen in the Porsche Museum, in Zul-
fenhausen. With Helmuth Bott at the wheel, the first
test drive was even more sobering than the dyna
momeier resulis. Boii recalls thai “Because it was as
loud as a threshing machine, that immediately
became its nickname.” Somebody in the develop
ment department even adapted a poem by Rilke to
the haplf.\.s design and its builders. Yet they didn't

give up.

The cylinder bore was increased to 84 mm; this
gave a displacement of 2195 cc and achieved the
desired 130 hp at the same rpm. However, because

The siv-cylimder Type TAS still actuated s valves by means of
peshrands.

Porsche production engines are expected to show
potential for racing applications, which the Type 743
could only achieve by means of yel another displace-
ment increase but not through higher rpm, the pro-
ject came to a standstill, Added to that, Klaws von
Riicker was replaced by Hans Tomala in the spring
of 1962; Tomala’s area of responsibility had expand-
ed from design and manufacturing to include devel-
opment. Finally, Ferry Porsche, who had driven the

7 prototype with the 745 engine for several
maonths, banned the design of other new pushrod
engines once and for all. It would be necessary 1o
design a six-cylinder with overhead cams.

Type 821

For this assignment, an experienced engineer,
Hans Mezger, was borrowed from the racing engine
department. Mezger had gone directly to Porsche
afier graduating from the University of Stuttgart. His
first job was in the calculating department, under
Egon Forstner, where he soon became a valve train
specialist. From there, he went to the racing engine
design department under Hans Hinick, where he
gained valuable experience, including new discover-
ics regarding combustion chamber shape and oil cir

culation. Beginning in 1962, Mezger integrated
these findings into the 821 engine design, after Por-
siche h,_lll termmated wis Formula 1 activities for cost

The engine shown here, with twao single overhesd cams, was bailt
in 1963 and served in g W0 proly pe. For pr-ﬂur"nn, ihe mir
filters amd the mufMer were changed.
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Thiz meme dated July 1962 plready indicates that the camshafis
were (o he chain-driven, English translation en page 391.

reasons, “At the time, engine development was not
organized very rigidly, so that | was continually put
to work on production engines, even though | was
officially working in the racing engine department,”
explains Mezger. The successful engineer under-
scores his dual relationship with racing and mass-
produced engines: "1 always wanted to be involved
with production engines, and not be limited to racing
engine design, and that remains so today.™

Meczger agreed with Ferry Porsche’s decision to
avoid pushrods: “If we are already installing two



camshafts, we might as well move them to the top of
the cvlinder head.”™ This naturally led to the gquestion
of how to drive the single overhead cam per cylinder
head. To answer this elementary question, four alter-
native solutions were presented to Hans Tomala.
Shaft-driven cams were no longer considered
because of difficult assembly, high manufacturing
costs and tremendous noise levels. Similar consider-
ations ruled out gear-driven cams, such as those vsed
successfully by motorcycles like the MV Agusta.
The Glas company had pioneered the use of rubber
timing belts; their advantages were low noise and
sufficient elasticity to take up the thermal expansion
of the engine without resorting to a tensioner, Never-
theless, this was & new concept, and one had too lit-
tle confidence in rubber belts for high-performance
engines. The former chief of the development
department, Paul Hensler, emphasizes that “The tim-
ing belt was considered unpredictable.” For these
reasons, the engine was given a cam drive consisting
of high-grade I'WIS timing chains and an oil
hydraulic chain tensioner, developed by Hans Mez-
ger and the present chief of all research and develop-

ment, Horst Marchart.

In Ferdinand Piéch, the engine design department
had a second man with an impressive understanding
of modern engine design. Piéch, who had studied at
the Swiss Technical Institute in Zinch, could hardly
wilt to begin work on this fascinating project. For
this reason, he spent his school vacatons in the
design department, and as of April 1963, was entire-
ly at Porsche's disposal. His former colleague, Hans
Mezger, recalls the then 26-year-old engineer: “Fer-
dinand Piéch always paid close attention 1o quality,”
To this day, Piéch is still regarded as a hard-core
engineer. Because Piéch was a member of the Por-
sche family, he was always able o insist on the
highest guality materials (guality is always expen
sive), overcoming the objections of the purchasing
department. This conscquently contributed greatly to
the durability of the new engines.

Based on experience with the eight-cylinder 754,
the engineers knew that the crankshafi should have a
bearing on cither side of cach connecting rod, to

As carly g5 1983, Ferdinand Peixch ilefti had an excellent foel for engine design. To his right are his brother Michael and Ferdinamd
Abesander Porsche.

prevent distortion of the crankshaft at high rpm

(6500 rpm had been targeted). This naturally results
in seven main bearings and an additional eighth
bearing at the nose of the crank 1o admit lubricating
oil. The 745 had run in only four bearings. In June of
1963, mechanics Himmelseher and Herrmann were
assigned the task of installing an eighth bearing in
Type 901/1 engine number 4, The first three engines
had only seven bearings

In addition, after countless test drives and races, it
wis known that under hard comering. oil would be
forced to the outer cylinder bank of boxer engines,
This physical problem could only be solved by a
deep oil pan. This provided enough oil for lubrica-
tion, but increased engine heighi.

For cooling, a centrallv mounted fan dominated
the engine, While the pushrod engines were
equipped with radial impellers (purchased from
Volkswagen), the 821 engine employed an axial
cooling blower. The axial arrangement improved the
blower efficiency to such an extent that a light-alloy
fan of only 245 mm diameter was required. The
number of fan blades was also decreased, from the
initial 17 (for the first test cars) to only 11. The cool-
ing air was distributed to the cylinders and cylinder
heads by a plastic shroud. According 1o Hans Mez-
ger, Porsche’s air cooling system absorbed less
engine power than the cooling fans and water pumps
of comparable water-cooled engines.

Type 901/01

On January 9, 1963, the designation “901" for the
new six-cylinder first appears in documents. 1t took
several weeks before the new type designation was
applied universally. On October 30, 1963, develop-
ment chicl Helmut KRombold received a memo from
the development department, which recorded the fol-
lowing: “ This shall establish that for the foreseeable
future, the Type 901 engine, intended for production,
will be numbered sequentially beginning with the
number Y0 (01, It should be noted that the numbers
SO0 000 1o 900 10K are reserved for experimental
engines. Consequently, actual production numbers
begin with SO0 0]

aa

At this stage, designers Piéch and Mezger began
their fine-tuning of the engine design. The Type 821
had defined their approach. The basic difference
between the wwo engines lay in one feature, their
lubrication systems. In spite of its high cost, Ferry
Porsche, at the urging of the designers, approved the
dry-sump lubrication system. This was the only way
to ensure satisfactory lubrication of the entire engine
in every situation, and permitted a lower engine.
This required an additional shaft to drive the neces-
sary oil pumps. This shaft was mounted centrally,
directly under the crankshaft, and gear-driven at half
crankshafl speed. This in turn drove two gear
pumps, one pressure pump and one scavenge pump.
(il was drawn from a separate tank and fed to the
lubrication painis by the pressure pump. Afierwards
the 0il was captured in the sump and fed back
through a cooler to the oil tank by the scavenge
pump.

The combustion chamber was again reworked and
made more compact. In the production version, the
valves formed an included angle of 59 degrees. The
inlet valves were set 27 degrees, and the exhaust
valves 32 degrees from vertical. Hans Mezger had
done a lot of fine tuning 1o this arrangement, and
explains that “There is no other two-valve engine in
which the valves can be arranged in such an ideal
fashion, On the other hand, we recognized early on
that air-cooled four-valve engines would not be pos-
sible.”

Taking a cue from the eight-cylinder Formula 1
engines, the 901 powerplant also used individual
cylinders and cylinder heads. The cylinder heads in
particular had a large potential for continuous dis-
placement increases. Before production got under-
way, the cast iron cylinder liners were surrounded by
pressure-cast alloy jackets with cooling fins (so-
called Biral cvlinders). Undercuts in the rough sur-
face of the liner resulted in a very solid mechanical
connection between light alloy and gray iron. This
process was developed by the piston specialists at
Mahle in Stuttgart. Its advantage was that the pistons
ran on the relatively durable cast gray iron surfaces,
while the pressure-cast aluminum cooling fins result-
ed in optimum heat transfer. The first Biral cylinders
were made available to Porsche in May of 1963, and
were immediately installed in six test engines.
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In the 1970s, aluminum cylinders containing 17
percent silicon were used. A special process :rll:gaud
silicon crystals above the aluminum matrix of
cvlinder surface, and the nickel or iron plated pistons
slid on these crvstals. This technology, pioneered on
the Y11, is still used in Porsche’s water-cooled four-
and eight-cvlinder engines. The Biral process was
replaced by this new aluminum-silicon alloy (SAE
3009, which also pcnnitlnd a larger cylinder bore and
therefore larger displacement. test reports also
tell us that much experimental effort went into the
arrangement of cooling fins, For Biral cylinders, a
fin :ipul.:ing of less than 5 mm was not possible. A
spacing of 5.5 mm was established, as woling was
already available.

Most recently, Porsche's successiul cylinder coat-
ing technology was replaced by an even better meth-
od. Instead of the SAE 390 alloy, an 0,06 to 0,10
mm (024 to 0040 in.) layer of nickel embedded
with hard silicon carbide particles is galvanically
deposited. The process, called Nikasil, was also

The mew vil-hydraolic chaln lemsiviers were developed by Horst :
The five-spoed transmissbon, bere shown as 8 cotaway model, had The two-iter Bover enghne, with 130 horse pewer, had gread Murchart, tidas ehibel of all Porscte reseanch anid develapaenl d'i'"f]ﬂpﬁd by the Piston manu facturer Mahle.
a tall First gear. pabential activibies, and Hans Mezger.
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Great Potential

1. Introduction

The past thirty vears of automotive engine devel-
opment have been characterized by formidable envi-
ronmental standards, high costomer demands in
terms of performance, reliability, economy and ease
of maintenance, as well as the necessity for cost
effective and dependable manufacturing methods. In
this time period, no engine in the abundant world-
wide palette of automotive powerplants outlines the
history of engine evolution more convincingly, with-
out changing its basic concept and without sacrific-
in% ils sporting character, than the air-cooled six-
cylinder boxer engine of the Porsche Type 911.

This is ample justification to examine this
extremely interesting thirty-year period of Otto-cycle
engine development from the point of view of the
911 engine’s history.

2. Design development
2.1 Engine layout

The fact that the 911 engine was eapable of con-
tinuous development over the course of thirly years

can be attributed to the farsightedness of its original
designers. In particular, the already mentioned mod-
ular construction of the engine played a significam
role in this capability. Despite a multitude of detail
changes, the basic design of the engine has not
changed during its entire development life.

Engine cross sections from three decades of 911
engine development (see Figs. 2, 3 and 4) clearly
show the basic engine layout. The development of
engine displacement, power output and basic engine
specifications of the various evolutionary stages are
summarized in Table 1. The significant features of
the engine and their development history will be
briefly outlined in the following.

2.2 Crankcase
The pressure die-cast crankcase is split vertically.

Up through the 1969 model year, the crankcase
was made of magnesium. For strength reasons, alu-
minum alloys have been used as of the 1970 model
year,

2.3 Crankshaft

From the very beginning until the present day, the
crankshaft has run in eight bearings. To ensure relia-
ble oil supply to the connecting rod bearings at high
engine speeds, oil is supplied to the crankshafi
through bearings 1 and 8.

The Porsche 911 has always employed a forged
crankshafl. To reduce bearing loads, the aumber of
counterweights has been changed in the course of

development. The crankshafis of the first engine var-

iants had no counterweights at all.

When piston stroke was increased from 66 mm to
7.4 mm, one counterweight per cylinder was intro-
duced. Later, all crankshafts had two counterweights
per cylinder.

2.4 Camshaft drive and oil pump
The two overhead cams are driven by an interme

diate shaft and doubde chains. The intermediate shafi
is located under the crankshaft and is driven by a

FJ
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twa-liler emgin.
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Fig. 4
The lntest evolotionary stage: 1.6 liters.
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pair of gears from the crankshaft. In addition to the
valve traan, the intermediate shaft also drives the il
pressure and scavenge pumps, located in a separate
housing.

In the course of development, due 1o increasing
camshaft drive loads, the gears and hydraulic chain
tensioner were redesigned several times.

The capacities of the pressure and scavenge
pumps were also repeatedly increased.

2.5 Connecting rovds

From the beginning until the present day, forged
steel connecting rods have been used exclusively in
the 911. In order to realize the evolution of engine
displacement from the original 2.0 liters to the
present 3.6 liters, it was necessary 10 change the con-
necting rod bearing diameter and connecting rod
length several imes.

When the siroke was increased from 66 to 70,4
mm, the connecting rod bearing diameter was
reduced from 57 to 52 mm to allow clearance
between the connecting rods and oil pump.

Later, when stroke was increased again, it was
necessary 1o increase the bearing diameter to 55 mm
due 1o crankshaft strength considerations and con-
necting rod bearing loads.

Tabbe 1
Overview of principal dimensions, oulpet and
targue e %11 production eaghnes: i all
started with 13 horsepower (%6 KW,
Left codummn
Saugmedoren = narmally aspiratod engines
lurbomotoren = Turbs engines
Tisp rowe
Mudel year
displacement
e & stroke
CIHmpression rati
Kurhelwelle = crankshafi
mabn bearing dismeter
connecting rod bearing diameter
conmecting rud rutis
power ouipast, kW
torague, Nm
Fusel, ul = wabeaded
Tiseel sapply systlem

Connecting rod clearance was achieved by accom-
panying changes to the crankcase, connecting rods
and oil pump.

The significant progress in the load-driven design
of components by means of modern development
methods may be seen in Fig. 5, which compares con-
necting rods from the 1964 and 1994 model years.

Despite considerably higher loads, the mass of the
current connecting rod is 15 percent lower than that
of the 1964 connecting rod,

2.6 Cylinders

I'he 911 engine employs individual cvlinders,
which are fitted to bores in the crankcase

In particular. the development of cylinder technol-
ogy permitted a bore increase from 80 to 100 mm
withoul increased cylinder spacing. For special
mtor sports applications, the bore has even been
increased to 102 mm.

Al the beginning of its development listory, the
engine was fitted with cast iron and aluminum com
posite cylinders (Biral process). Engines with both
801 and ¥4 mm cylinder bore were fitted with such
cylinders (Fig. 6). Later. a special engine variant
with reduced power output was fitted with cast iron
cylinders

PORSCHE

17

Fig. 5
Comparison of 194 and 1994 connecting
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The development of monometallic aluminum cyl-
inders was the decisive step which permitied larger
cylinder bores.

(ne unique problem of the air-cooled engine is
that with constant cylinder spacing, an increased
bore reduces the cooling fin length and therefore
decreases heat transfer.

The development of monometallic aluminum cyl-
inders made increased displacement possible
because this particular technology enables the neces-
sary cooling air flow required for increased heat
transfer.

In 1973, monometallic aluminum cvlinders with a
nickel dispersion coating {Nikasil process) were
introduced on the 2.7 liter engine, which had a 90
mm cylinder bore.

A year later, an alternative process was introduced
in production, employing cylinders of SAE 390
hypereutectoid aluminum-silicon alloy.

Orver the vears, the Nikasil cylinders have proven
themselves to be the best solution in terms of wear,
oil consumption and friction losses, and remain in
production today with a bore of 100 mm.

Fig. 7 compares the 90 mm and 100 mm ¢ylin-
ders. The illustration emphasizes the problem of
ensuring adequate cooling fin length with increasing
bore.

2.7 Cylinder heads

Analogous to the cvlinders, the 911 engine
employs individual cylinder heads. The heads of
each cylinder bank are bolied to the camshaft hous-
ing, and this subassembly is then installed as a single
umit.

In the course of development, many detail
improvements were made to the cylinder heads. In
particular, the cooling fin arrangement underwent
continucus refinement.

Among other measures, oversized Plexiglas scale
models were built and tested in a water tank.

Because of the high thermal load on the cylinder
heads, only high-grade aluminom alloys are used
All turbocharged engines use the alloy GE
AlCu5Nil.5CoSbZr (RR 350). In the past, the heads
for normally aspirated engines were cast of GK
AlCudNiZMg (so-called Y allov). Primarily for casi-
ing considerations, the 1994 model year witnessed a
switch to the RR 350 allov for non-turbo engines as
well.

The most important step in cvlinder head develop-
ment was the introduction of ceramic port liners for
the exhaust passages in 1988, This resulted in a sig-
nificant decrease in the thermal load on the cylinder
heads, and improved catalytic converter response

1. Maimtenance reduction

The history of the 911 engine, which now spans
thirty years, provides an impressive illustration of
the extraordinary progress in reducing the engine's
maintenance requirements.

At the beginning of its development history, the
911 engine required numerous maintenance proce-
dures at short intervals. In the course of many vears,
improvements in engine management, lubricating oil
quality, spark plug life and V-belh durability reduced
its maintenance requirements. An additional meas-
ure 10 reduce service requirements is the introduc-
tion of hydraulic valve lash adjustment.

Figure 8 shows that the number of recommended
service visits between vehicle delivery and’ 40,000
km [25,000 miles] has been reduced from the origi-
nal six to the present two visits, In the same period,
the number of service items has been reduced from
43 to seven. With its recommended oil change inter-
val of 20,000 km, introduced in the 1983 model
vear, the 911 retains a unique position among auto-
mobile powerplants.

4. Power output, fuel economy, exhaust and noise
CIISSIONS

The chief characteristics of a sports car are its
vehicle dynamics and performance. both determined
to a large extent by engine output. Even if other con-
ditions have changed in many different ways, 911

Fig. K.
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customers have always had high expectations for
power output. In the continuous evolution of the 911,
power output (Figs. 9, 10 and Table 1). environmen-
tal compatibility, comfort, and reliability have been
regarded as interrelated development goals, and have
undergone a constant, steadv improvement for thirty
VEars.

Examination of the development of power, fuel
cconomy and cmissions indicates that the evolution
of the 911 engine may be divided into four decades,
with different emphasis in each decade.

4.1 The first decade

e first ten vears (1994 - 1973) were character-
ized by engines with high specific output. Individual
carburetors or separate intake runners permitted peak
values of 82 horsepower per liter (60 kW) at high
rpm. The carliest displacement increases, from 2.0 0
2.2 and later to 2.4 liters, were carried oul entirely

o

for higher power and torgque. While the 2-liter
engines were fitted with individual carburetors,
mechanical fuel injection by means of a two-row
mechanical injection pump was introduced on the
2.2 liter engines. Porsche had successfully applied
this system to racing engines. As early as 1966, Por-
sche conducted its first exhaust emissions tests. The
goal was o meet California exhaust emissions stan-
dards at a time when Germany was still debating the
merits of a 4.5 percent idle CO limit. At the end of
the first decade, an exhaust system concepl includ-
ing a catalytic converter for the U5, market was dis-
cussed. For this, unleaded fuel would be required,
which at that time was only available with a
Research Octane Number of 91.

To reduce the number of 911 engine variants,
even non-11.S. market engines were designed 1o
operate on regular grade gasoline. Despite this, a dis-
placement increase to 2.4 liters resulted in increased
porer
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4.2 The second decade

The second decade (1974 - 1983) was character-
ized by worldwide oil and economic crises. Reduc-
tion of the lead content in German fuel from 0.5
grams/liter to less than (.15 g/l led 1o further uncer-
tainty regarding fuel availabality and quakhity. In
developing the “non-U.S." engines, these additional
requirements had to be taken into consideration

A significant step toward reducing fuel consump-
tion and o increased environmental compatibility
was achieved with the K-Jetronic. This fuel injection
system was developed by Bosch, in close coopera-
tion with Porsche, and first installed on a 911 engine
in miad-1973. Reduced fuel octane and the intake sys-
tem typical of the K-Jetronic permitted specific out-

i1 Tk was based om ithe

put of only 68 hp (30 kW) per liter. With a displace-
ment of three liters, the K-Jetronic engines achieved
a maximum of 204 hp (150 kK'W).

'
For customers who demanded more power, devel-
opment of a production turbocharged engine was
begun in 1972, despite market uncertainty; Porsche
had been highly successful with turbocharged racing
engines. In 1974, Porsches'mew flagship model, the
911 Turbo, was introduced, powered by a three-liter
cngine with an exhaust-driven turbocharger and
exhaust-side boost control. The 911 Turbo repre-
sents the first production application of this boost
control method, The advantage over all previous tur-
bocharged road vehicles was apparent in improved
response even al low rpm, and higher reliability
even when driven in normal traffic. Despite critical

T'he 3} horsepower 3.3 liter engame is recognizabde by its large

interceer,



comments in the automotive world, this model was
s0 successful that after the originally planned 400
examples had been buili, a new, more powerful
engine was developed. A 3.3 liter engine, improved
by the addition of intercooling, represented the maost
powerful 911 model from 1977 1o 1989,

The originally planned 400 examples were only
the beginning. Since then, more than 25,000 turbo-
charged 9115 have been delivered 1o customers.

4.3 The third decade

In the third decade (1983 - 1993) was character-
ized by accumulating engineering demands. 911 cus-
tomers expected more performance. Environmental
concerns and fuel economy were important factors in
purchasing decisions. As of 1983, Porsche met these
demands with a new 231 horse r (170 kW)
engine with a displacement of 3.2 liters, a high com-
pression ratio of 10.0:1 and electronic engine man-
agement. For the U.S and Canada, oxygen sensors
and three-way catalysts were standard equipment,
while internal engine measures were sufficient to
meet all European requirements. As of 1986, Por-
sche successfully offered its European customers this
modern exhaust emissions technology, with an out-
put of 160 kW,

The 1989 model year saw the introduction of 3.6
liter engines with 250 horsepower (184 kW). Selec-
tive knock control and dual ignition permitted an
extremely high compression ratio of 11.3:1. This
engine fulfilled customer expectations and regulato-
ry requirements worldwide, and represents a genuine
Porsche “world engine.”

The Turbo engines were also matched to the new
regulations. Even though a catalytic converter was
required, in 1990 it was possible to increase power
output of the 3.3 liter engine to 320 hp (235 kW),
and in 1992, a displacement increase to 3.6 liters
vielded 360 hp (265 kW). These powerplants are
also genuine “world engines.”

4.4 The fourth decade

The 911°s fourth decade begins with the high
point of an engine hastory which extends from 1964

to the present day. A 3.6 liter normally-aspirated
engine with 272 horsepower (200 kW), which meets
all worldwide exhaust and noise standards, 1s at the
heart of the new 911 Carrera.

4.5 Power developmenit

The steady increase in power output of 911 pro
duction engines over the past 30 vears (see Table 1,
page 89) is primarily due to the progressive increase
in displacement from 2.0 to 3.6 liters. Secondary
contributions are attributable 1o progress in intake
system design. Fig. 11 schematically shows the con-
cept of the resonance pipe intake system (1964 -
1983), the single-stage resonant induction system
{1984 - 1988), and the two-stage resonant induction
svstem (since 1989).

Despite increasing restrictions on valve timing
and on the design of exhaust systems, development
of these intake systems permitted increases in engine
volumetric efficiency. Porsche 911 engines have
always achieved volumetric efficiency greater than
100 percent, even though these air-cooled engines
have only one intake and one exhaust valve per cyl-
inder.

4.6 The development of exhaust and noise
EFESSTONS

When California introduced exhaust emissions
standards in 1966, internal engine modifications
were sufficient, as thev were for European standards
before 1988, Later U.S. standards required more
extensive measures for exhaust gas treatment, such
a8 secondary air injection for thermal reactors and
later for oxidation catalvsts. As of 1980, 911 engines
have been fitled with oxygen sensors combined with
three-way catalysts. Since 1989, metal substrate cat-
alysts have been fitted. Porsche is the first manufac-
turer anywhere in the world 1o install a metal sub
strate main catalyst. Today, Porsche 911 production
engines meet all U.S. standards; in Europe, they
meel Stage 11 requirements, which are mandatory as
of 1996

Fig. 13 shows the development of California
exhaust standards. Because of the importance of the
Califormia market 1o Porsche, the 911 has alwavs
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met these standards, the strictest in the world. The
technology developed to meet these standards is
shown in Fig. 14.

With regard to noise emissions, the 911 has a spe-
cial handicap. Both main noise sources, engine and
exhaust pipe, are located at the rear. While power
output and acceleration performance have increased,

a8

noise levels have been reduced from 84 to the
presenl 7o dB(A) (Fig. 15).

The main feature of this modern exhaust sound-
proofing is the application of reflection and absorp-
tion sysiems. In the latest engine model, additional
interference phenomena are utilized 1o reduce
exhaust system noise.




Transmission development

Geared for performance

Porsche synchromesh from 1952
to the end of the 1988 model year

The history of the house of Porsche is closely tied
to its patented synchromesh system. As in the case of
the first sports cars to carry the Porsche
m {1950-1952) relied on a iransmission devel-
ing items from Volkswagen parts bins. This
mﬁﬁﬁdum'ﬁ’w transmission m:ﬁfm}ﬁ.;chrmimd. and
was known internally by the English epithet “crash
box." At the time, the synchromesh systems
within the auto industry were hardly wor-
thy of the name. For this reason, Porsche decided 1o
forge ahead with its own ideas. A small team work-
ingsl.cuﬂ:r Dr. Emst Fuhrmann, consisting of Leopold
F. Schmid and Richard Hetmann, developed a sys-
tem based on “a slotted synchro ring with spring
type action” and shift collars whose teeth also serve
as friction surfaces during the synchronization pro-
Cess,

Extensive durability tests in cars and on synchro-
nizer test benches, which in some fests simuolated a 3
= 2 downshift up to 200,000 times, underscored the
reliability of the Porsche synchromesh.

By 1960, more than seventy international patents
protected the Porsche synchromesh svstem from
unauthorized reproduction.

The Porsche system was licensed to many of the
world's foremost automotive manufacturers. Alfa
Romeo, Simca, Ferrari and Fiat, to name just a few,
used the system. Transmission manufacturer Getrag
delivered units with Porsche synchromesh o Audi,
BMW, and Glas in Germany. In the truck sector,
Berliet, Unic, OM and Hanomag, among others,
used a Porsche system designed for their higher
loads. British Motors Corporation (BMC) was also
interested in Porsche synchromesh, but at the time,
British manufacturing equipment was unable 1o pro-
duce the molybdenum-coated synchro rings of the
required quality.

Although Porsche synchromesh is superior o oth-

er systems for fast shifis, and is also unaffected by
transmission oils with higher than normal additive
content, one basic disadvantage cannot he denied
To shift out of a selected gear, or to select a gear
from standstill, the friction between the teeth of the
shift collar and the rough molvhdenum-coated sur-
face of the synchro ring must be overcome. Depend
ing on conditions, this could result in hanging up or
blocking of the shift linkage. For this reason, Por-
sche switched to a modern development of the cone
synchronization system in 1989,
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Operation of the Parsche synchromesh
" The synciromesh uses friction o maich speeds between the
shallt amd | prevents the shift collur frism

teuching the clutch body for the selected gear before speeds are

malched.
During hﬂ:mﬂnthlﬂ ectimg engine and
ll'-rllilli::lil'llﬂ disemgaged. i

The abeyve illmsirations demonstrale events during a gear shili.

libustration A represents an engaged gear; the clulch af
the belt gear (1) is rigidly commected o the shafl by means of the
shiilfl collar (26

r-

A change accurs when the shift collar is moved from this

its mewiral (Niusiration B) and all the
way b the imto s sy (Mustrathon C), so
that the o oy of the right | s rigidly conmected to the
shafft by the shift collar ks
Thul-l-dd%-f mhhmﬂﬁ
positian (I lastration U, difference hetween thie
and gear is eliminated between the shift collar (2) and

th g:tudun-hq Hlocking elements located between the
ln:'r ring and the cluich body can be wsed to increase the
effectiveniss of the synchrosizing system aver o wide speed range,

The Type 901 transmission,
from 1965 to the end of 1971

~The 9}] transmission family is based on a three-
piece transmission case. These initially consisted of
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die casting light alloy parts and later pressure-east
housings.

The large transmission housing also contains the
clutch, clutch release mechanism and the final drive.
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All forward gears are equipped with Porsche™s own synchromesh
svstem, which offered distino idvantapes over competitors”
svsiems (ZF, Borg-Warner, eic.) until well inio the |98, Even

rimg very quick shifts, the synchros are unbeatable, Shift forces,
espexially in the case of & guick, sporily driving style, are
comsiderably lower. Given correct dutch achuation, their servioe
life ks comparshle to that of the eotire vehicle. This was ool the
case for other manufacturers of the time.

Within the large housing, the iransmission input and
output shafts are carried only by roller bearings. The
intermediate plate is attached to the large transmis-
sion housing. The transmission shafts are preciscly
located in the intermediate plate by four-point ball
bearings. The front transmission housing males (o
the intermediate plate. The Y1 transmissions were
built as four-speeds as well as five-speed units; most
customers opled for five forward gears
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In the five-speed transmission, first gear, reverse,
and the mechanical speedometer drive are located in
the fromt housing, In the four-speed, all forward
gears are located in the large transmission housing.

The differential is placed transversely in the main
transmission housing and located by two tapered
roller bearings. Installation of the differential and
ring gear is accomplished through a round opening
in the side of the ransmission housing, which is
closed off by side plates after assembly.

The output shaft and ring gear are matched, and
during assembly these must be fitted together very
carefully. This is done at the differential by means of
shims, which set the preload of the two tapered roller
bearings at the differential, and, when selectively
installed on the left and right side, locate the ring
gear accordingly and set the backlash between the
ring and pinion,

The output shaft is marked by the manufacturer
(Hurth in Munich or Getrag in Ludwigsburg) to per-
mit approximate setup dur'u? assembly. Precise
measurement of the installed dimension between the
face of the output shaft and the axis of the ring gear
determines the final adjustment. This is achieved by
installing paper shims between the fransmission
housing and intermediate plate, to an installed toler-
ance of +/- 0L05 mm (0,002 in.).

All forward gears are equi with Porsche's
own synchromesh system, which offered distinet
advantages over competitors’ systems (ZF, Borg-
Warner, etc.) until well into the 1980s. Even during
very quick shifts, the synchros are unbeatable. Shift
forces, especially in the case of a quick, sporty driv-
ing style, are considerably lower. Given correct
cluich actuation, their service life is comparable to
that of the entire vehicle. This was not the case for
other manufacturers of the time

Porsche never deviated from the floor-mounted
shift lever. The shift train runs from the driver-
actuated shilt lever, through a shift linkage, back to
the transmission. The shift rod extends through the
front transmission housing. The shift linkage is con-
nected 1o the rod by a coupling in the central unnel,
which reduces vibration and noise transmission
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through the shift mechanism. The shift rod incorpo-
rates a linkage which distributes shift action to three
shift selectors:

Five-speed rransmission

- shift selector for reverse and 1si gear

- shift selector for 2nd and 3rd gear

- shift selector for 4th and 5th gear

This results in the fullcrwinE shift pattern: reverse is
left forward, 1st is left and back. Second and 4th are
forward, 3rd and 5th are back.

R 24

H
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Four-speed Iransmission

- shift selector for reverse only

- shift selector for 1st and 2nd gear

- shift selector for 3rd and 4th gear

Reverse is left forward, first is in the middle and for-
ward, Third and fourth gear are in the rightmost gate
{comventional H-pattern).

R13

LH

2 4
The shift patiern
for the five-speed has two advantages:
- fior rocking (for traction, as in snow), first and
reverse gears are located in the same plane
- the common shift from 4th to Sth or 5th o 4th
takes place in only one shift plane
Disadvantages: shifting between 1st and 2nd
involves a jog; if the shift is not performed cleanly,
reverse gear may be touched briefly.

The four-speed shift pattern is a conventional H pat-
tern, in which reverse lies at the left and forward,
and Ist gear is forward, in the central plane.



The Type 915 transmission, from 1972
to the end of the 1986 model year

The 915 family of transmissions represents a fur-
ther development of the Type Y01 transmission. The
high torque of the 2.4 liter engines required rein-
forcement of the entire transmission. The chief dif-
ferences compared to earlier transmissions are:

- larger spacing between the input and output shafis
- reinforced gears for all speeds

= reinforced and improved Porsche synchromesh

- greatly improved bearings for transmission shafts

The combination of roller bearings and four-point
ball bearings at the transmission housing parting line
permits a much more precise adjustment of the ring
and pinion gear, using thin steel shims, and ensures
that the transmission will operate under all tempera-
ture conditions without affecting the ring and pinion
wear pattern due to thermal expansion,

The shift pattern was changed al the request of
many Porsche drivers. As in the 901 transmis-

- no intermediate plate; instead, output shaft axial
bearings and output shaft adjustment directly
behind pinion gear

- new clutch operation, with pull-actuated clutch
release bearing

- different shifi pattern: 5th and reverse gear in same
plane

- possibility of installation of transmission oil pump
to supply wil to highly-stressed components

The Type 915 transmission was well suited to
power increases up to 1986. The new generation of
radial and axial bearings for both transmission shafls
is especially noteworthy.

sion, the shift rod includes an internal linkage, which
distributes shift action to three shift seleciors.

This results in the following shift pattern

Five-speed transmission

- shift selector for 1st and 2nd gear

- shift selector for 3rd and 4th gear

- shift selector for 5th and reverse gear

The firsi four gears are in a normal H pattern, 5th
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gear is right forward, reverse is right and back.

Four-speed transmission

- shift selector for 1st and 2nd gear

- shifi selector for 3rd and 4th gear

- shift selector for reverse gear only

The four forward gears are in a conventional H pat-
tern, while reverse is in an unconventional location,
right and back.

The shift partern of the five-speed rransmission has

one advantage:

- the 1 - 2 and 2 -1 shifis, often encountered in city
traffic and fhotor sports, are in a s:nnsktﬁlm

Disadvantages: shifts between 4th Sth involve a

jog. This is a burden on inexperienced drivers, as

these shifts take place at high speeds.

When rocking (for traction), going from 1st to
reverse involves traversing the entire shift pattern,

A mechanical lockout prevenis accidentally going
from 4th or Sth o reverse,

The four-speed shift pattern consists of a conven-
tional H pattern, in which reverse gear is in an
unconventional location.

Imporiast changes during prodeciion:

Al Ul beginning of produclion, Uhe
seal ring for the impal shaft was
imstalled froms the inside ol the
transmission (arrew), As of 1971, 6l s
meunted directly in i threwoul
heanimg guide shoive and can e
remayed from outside. mithoul special
T,

s ol the |%76 model vear. the guide
sheeve |s remon able. making seal
rrplm.-mwm EVER edhier.
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Elecirunic speedometers were mstalled begimning with the 1976
mudel year. This eliminates the mechanical drive from the outpot
shaft through intermediate pears to a speedomiter cable in the
cemter tunmel. Lnsiead. a alloey disc containing eight tiny
magnets is attached 1o the differemtial carrier. A reed switch
i tading magnchs. This gives ight squice-wavs pulows pir | Mcerporaiing 4ad# Rprings ore jstalid, o reduee chuich podal

ets, This gives ¢ -wave pulses per bing Assist were in , o reduce oo a
mﬂ‘“ﬂﬂ Il'lfrnnud.w " efart, - G

For the 1984 mnsdel year, coinciding with the
introduciion of the 1.2 Hier Carrers engines, ihe
Tvpe 915 iransmilssions were foited wiih @ rosd
speed dependent lransmission oil pump and o Gnved
iulrular oil cosler mounied next e the ransmission.
This coadlimg sysiem redwces the temperature of
transmission internal parts by shout 207 C, (36" F.)
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The G 50 transmission family,
as of the 1987 model year

The five-speed G 50 transmission represents a
completely new design. It shares almost no features

with the long-serving Type 915 transmission. Impor-

tant new features include:

- altered shift pattern. Reverse is now left forward
(four-plane shaft pattern)

- mew, reinforced housing components

- larger spacing between input and output shafts

- reinforced hypoid final drive, with 16 mm offset

- reinforced shafts and roller bearings

- reinforced gear sets, gear ratios altered

- shift rods mounted in roller bearings instead of
sliding bearings

U 530002 transmission with dual-mass Tywheel.

Beverse gear is now localed “lefl forward™ in its own shifi plane;
the firsl four gears are in an H patiorn, and Sth gear is also in is
[EL 111 plam “righi Ferward,™
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- full-cone synchromesh (parts shared with 928)

- synchromesh for reverse gear

- new sensor system for electronic speedometer

- shift gate inside transmission

- switch to multi-grade SAE 75 W 90 GLS5 transmis-
sion oil

Shift actuation of the (G 50 transmission
The shaft lever, shift linkage and shaft actuation
inside the transmission are completely new.

The shift pattern and internal shift rod attachment
“five-speed” were taken from that of the Porsche
959 (initially without its sixth gear). A shift gate
inside the transmission ensures precise shifts and
facilitates finding the gears,

R135
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The six-s G 5021 transmission for
the new Carrera generation (Type 993)
as of the 1994 model year

A thin-wall pressure-cast light-alloy transmission
housing and lightweight design of the transmission
components result in the same overall weight as the
previous five-speed transmission.

The bell housing incorporates new ventilation
ducts to coal the pressure plate, which is fitted with
an impeller for cooling air flow,

The transmission has six forward gears, which are
matched to the vehicle's improved performance,
Dual-cone synchronizers for 1st and 2nd gear result
in noticeably lower shift effort.

The transmiission has six forward speeds, matched
to the improved vehicke performance,

R13S5§
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The shill pattern was acdepled from the Porsche 959,
Sixth gear is located sl the right rear, in the same
pane as Sth pear.
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The G 64 transmission family,
for all-wheel-drive models as of 1989

Overview:

The transmission system of the 911 Carrera 4 con-
sists of a fully synchronized five-speed ransmission
(1) with integral rear differential (2) as well as trans-
fer case {3) for its full-time all-wheel drive system.

I Five-speed mansal transmision 1 Hear dilferential

Inpuat shafl 3 Transfer case
1l Pimdven sheaif 4 Fromi differemtial
Power flow

The G 50 and G 50/50 transmissions represent a
new transmission family for the six-cylinder 911
model ling, Provisionally, the G 64 unit of the Carre-
ra 4 represents the ultimate development of the mod-
€l line.

This new transmission family enables largely
identical parts to be used for all six-cylinder models.

The extension to all-wheel drive is accomplished
by means of a transfer case (3) in the front transmis-
sion housing. Instead of a normally solid output
shaft, drive to front wheels is facilitated by a hollow

The heart of the all-whed drive system: the transfer case. s makn
task is to distribule the engine lorgue betvween the front and rear
anbes, with a nominasl 3169 worgque split. This 3169 ratio is
achieved by the planctary gearset (P, whose gear dinmeiers
iplanetary pear A, sun gear 9 are sebected sccardingly

In the event of wheelspin ai the front or rear axle, this mechanical
relatbenship can be varied continuously, withoul discrete steps, in
a fration of & seoond From 818 o 1V, by ocking the comter
chutch ().
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The connection to the front differential (4) is
accomplished by a proven transaxle system consist-
ing of a rigid torque tube (5) containing the drive-
shaft (&) ,

The external shift mechanism (7) with its coupling
rod (7a) is antached to the worque tube (5).

5 Cwenitral tubse (torgue tubel
i Driveshal

Drive shaft to Fromit axkbe
Center chutch plates
Manslary gear carrier
{ onpling sleeve
Muanstary ring gear set
Dirive plaie

Bearing carrber

Fimion shafl to rear asle
Fine-spend lransmisson cutpal shafl
Sun gear

Manstary gears

=
D O U




Porsche Dynamic All-Whesl Drive System (PDAS)

1 ABS and locking differential comiral wnit
I Pressure pumip with pressure switch

The 930 transmission family from 1975
to the end of the 1988 model year

To cope with the increased performance of the

911 Turbo, a new transmission had to be developed.

Because of the shorter space between the transverse
chassis tube and the rear axle drive flanges, the

shaft (1a) containing bearings and a coaxial pinion
shaft (1b). The transfer case is driven by the hollow
shaft. The transfer case (3) distributes drive lorque to
the pinion shaft (1b) drwmg the rear axle (2) and 1o
the central driveshaft (6) driving the front differen-
tial (4).

The mechanical design of the transfer case results
in the Carrera 4's basic 31 percent front/69 percent
rear 1 split. This torque distribution, deter-
mined r extensive driving tests, ensures that the
Carrera 4 retains the handling characteristics of a
rear-drive car, making it very similar to the rear-
wheel-drive 911.

The transfer case has a limited slip function which
alters the distribution of drive torque between the
front and rear axles. At the rear, an clectronically
controlled limited slip differential ensures maximum
traction for both rear wheels, Both limited slip dif-
ferentials are managed by an electronic control sys-
tem which obtains traction information for all four
wheels via the anti-lock brake system (ABS) rpm
sensors. Additional inputs are provided by a lateral
acceleration sensor and a driver-controlled lockup
switch which locks both differentials below about 30
kmy/h (20 mph) for better startup traction under diffi-
cult conditions,

Under normal driving conditions, both differen-
tials are open, resulting in the nominal 31/69 front/
rear torque split. The rear differential is applied in
stages to improve vehicle dynamics during weight
transfer in cornering. The limited slip center differ-
ential stabilizes the vehicle while accelerating out of
COFMErs.

The anti-lock braking system remains fully opera-
tional in all driving situations.

transmission had to be shortened, which was only
possible by deleting fifth gear. In all other respects,
the transmission was identical to thal of the normally
aspirated engines.

Following are the impartant changes and new fea
tures compared to the Type 915 transmission
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The gears are reinforced. All gears are a slide fit at about 40 percent. For motor aﬂﬂu:lhm.

on their shafts, and special gear rations can be quick-
ly imstalled for motor sports applications.

For this transmission, the Porsche wnchrmnuh
has been redesigned. Parlu:uiar attention was gwcu
1o reducing rpm sensitivity, so that smooth shifis
could be carried out even with high input rpm.

The sealing of the input shaft is of interest. The
seal is located in a long sleeve, and seals the input
shaft near its main bearing. Input shaft vibrations,
which could occur under high loads, can no longer
result in leakage past the seal.

A clutch-type limited slip differential, made by
ZF, is available as an option. [ts slip factor is preset

10

other factors can be u'hlevedbychmpnglh:
packs.

Impaortant dmrgc:r during production;
Giear ratios were changed for the 1978 model year
{911 Turbo 3.3)

A modified clutch was installed, with a rubber
hub in the clutch disc developed by Porsche. This
system permits up to 30 degrees of twist under load
or engine braking.

e to this torsional vibration damper, the trans-
mission housing had (o be extended by 40 mm.

The engine was moved back by the same amount,



The G 50/50 series transmission from 1989
to the end of the 1994 model year

Beginning with the 1989 model year, the 911 Tur-
bo was also given a stronger five-speed transmission
with synchromesh on reverse gear.

The installation of the five-speed transmission was
made possible by extensive changes (o the floorpan.
The transverse tube is split in the area occupied by
the nose of the ransmission.

The G 50/50 transmission is functionally identical
to the G 50 transmission, which had been installed in

R135

the normally-aspirated 911 Carrera since 1987,

To accommodate the higher performance of the
911 Turbo, several components had to be reinforced:
- light alloy transmission housing, with integral cast
iron girdle in the area of the roller bearings

- h:rpnid final drive (Klingenberg type), ring gear
diameter 215 mm

- larger, stronger side plates

- reinforced bearing carrier plate

- needle bearings for differential pinion gears

The shifter and shift pattern are identical to those
of the G 50 transmission.
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Clutch and torsion damper

Until the introduction of the dual-mass flywheel in
the Carrera 2 and 4, clutches were supplied solely by
Fichtel & Sachs of Schweinfurt. The clutch diameter
was initially 215 mm, later 225 mm (as of the 1971
maodel year) and, beginning with the production of
the 911 Turbo as a 1975 model, 240 mm.

The clutch disecs supplied 1o Porsche were always
special versions, particularly in their use of dampers
o reduce annoving transmission noises at low rpm

In addition 1o the steel spring torsion dampers used
initially, rubber dampers were soon put in service

An appreciable reduction of driveline noise was
not achieved until 1990, with the introduction of the
dual-mass flywheel developed in cooperation with
Freudenberg. This reduces the critical resonant
speed of the transmission input shaft below 500 rpm,
a speed which is never encountered in service

Angular displacement of as much as 30 degrees in
either direction between the primary mass (ngidly
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1950s. During the production run of the 356 B (1961
-lmmammﬂmrum
semi-automatic gearbox. In coop-
mwﬂhﬁn abian turbine and transmission
mnuhr:tm:tlu Voith, based in Heidenheim, a
transmission suitable for sports car use was devel-
based on a successful mass-transit bus trans-
known as the “Diwabus.” (Diwa was
derived from * Differcntial-Drehmomentwandler,”
differential worque converter), The Diwabus had two

conventional foreard gears with synchromesh and
O TEVETSE gear,

Added power flow variations were provided by
adding a plmury gear set behind the torque con-
verter to give four furwl.rd r ratios. After reach-
ing the top of second gea high speed range

{giving 3rd and 4th gr.m} had to be engaged manu-
ally. The technical complexity of this system did not
justify putting it into production.

\\*&%};

Lo
20 I
1 Shifft rod 11 Gear I (free) for 4th gear 11 Seal ring
1 Seal ring 12 DiMerential housing 11 Free wheel
A 3 § der cuble ti 13 afferewtial n Needle bearing for input shaft
4 shaft for speedometer drive 14 Differential gear shaf 214 Seal ring
5 Imput shaft 15 Tmmwm:ﬂr 5 mﬂ.&m&
6 Dwitpul shaft 16 Torgse converier 6 Clutch il bearing
7 Porsche synchro ring 17 Torgue converter reaclor 17 Chutch carrier
£ Shilfl collar 18 Free wheeling mechanism far reactar I8 Cluich disc
9 Shift fork 19 Turbine shaft sheeve 19 Pressure
10 Gulde sleeve 20 Mozzbe in turbine shafl 30 Seal ring
Sportomatic Sportomatic was born.

The second road to a semi-automatic transmission
led to Fichtel & Sachs in Schweinfurt, F&S had
developed a drive system consisting of a mass-
produced torque converter and an additional friction
clutch (WSK-type); the F&S systern was nearly pro-
duction-ready. With the simple addition of a four-
speed synchromesh transmission, the semi-automatic

Im truth, it wasn™t that simple: initially, the torque
converter and mechanical clutch ook up too much
of the limited space at the back of the 911. The prob-
lem was solved by the addition of a pull-type throw-
out beanng. This space-saving design, first used on
the Sportomatic, would be used for all later Porsche
manual ransmissions.

113

Providing working fluid to the hydrawlic torque
converer was easy: one of the camshafis is coupled
tor a small ZF-Eaton supply pump, which feeds oil
ga:": t%: ':'I'.Ei[.'c oil l;:k ] I'II.::EI'IDI:!_:: mpv:m

ck. To eliminate t sibility of engine
due to lack of oil camem a Ie:k in IJ'Elurque con-
verter oil circuil, the suction side for the tofque con-
verter oil supply was located at a certain level in the
oil tank. If the oil level d too low, the torque
converter would no longer be supplied with oil and
the car would stop, but without incurring engine
damage.

The manual clutch, necessary to disconnect the
transmission from the crankshaft during shifis, is
actuated by a vacuum servo. The required vacuum is
provided by engine manifold vacuum and a vacuum
FESEFVOIT,

When the drover moves the shift lever, an electri-
cal contact activates a vacuum switch which con-
nects the vacuum servo (o manifold vacuum. A lever
system engages the throwoul bearing, and in a frac-
tion of a second the clutch is disengaged.

If the shift lever is released at idle rpm, the clutch
engages gradually, with a specific time delay. If,
however, the shifter is released and the throttle
opened immediately, the cluich engages as quickly
as possible. Under acceleration, shift times of less
than half a second are achievable.

The four-speed transmission is similar to the Type
901. Synchromesh parts, shift collars and shaft bear-
ings are identical.

The first generation Sportomatic transmission
ETghpe Q05 wnzs";si:d until the :grihmﬁmon of the
igher-torque iter engines. This stronger version
of the Sportomatic, the Type 925, was matched 1o
the more powerful engines and Iug]m vehicle per-
formance and introduced in 1973,

New, tougher drive-by noise standards for several
European countries and the 'U.S. made it necessary
o “amputate” -::mfomardgurbcmngwtthth
1975 model year. The resulting decrease in accelera-
tion performance allowed the car to pass its certifica-
tion tests,

Giear selection and shifting to “Park” is accom-
lished by means of the floor-mounted shifter. This
ever activates the vacuum servo for the mechanical

clutch through a solenoid valve.
PL D PL D
RD D

Shift patterns for the four-speed and three-speeed Sportomatics:
P Park I Drive
L Low D3 Drive 3
R Heverse 104 Dhrive 4

The Sportomatic was offered until the end of the
1980 model year. It was stricken from the lineup,
without replacement, until the fully automatic Tip-
tronic of the 911 Carrera 2 was introduced in 1990,

From the Porsche L’Iull {'_'lutch (PDK)
transmission to the Tiptronic A 50

The PDK Porsche Dual Clutch transmission

In the early 1970s, Porsche pursued a line of
investigation to find a way to shift gears automatical-
Iy, that is without interruption of the engine power
Mow, but without the unavoidable inefficiencies of a
hydraulic torque converter. Afier initial feasibility
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tests using two mechanical dry :uﬁ\m: clutches and a
conventional synchromesh gearbox, a prototype
transmission for racing applications was ready for
installation. After driving off normally, this is capa-
ble of shifting thluq[!ill the gears without interruption
of the power flow. This is possible by means of two
coaxial transmission input shafts, each connected to
the engine by means of its own clutch.

Oine input shaft is responsible for gears 1, 3 and 5;
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LS

the other for 2, 4 and 6. The gears are preselected
automatically. For example, when accelerating in
first gear, the second gear is already selected but not
xﬁd to the engine. At the shift point, the first

disengages, while the engages, Com-
pleting the 1-2 shift. These shifts can occur automati-
cally or by means of a driver-actuated pushbution.
Because the interruption of power during accelera-
tion has been eliminated (each shift can take about
one half second in a conventional transmission ),
such a six-speed automatic transmission can resull in
an advantage of as much as three seconds in acceler-
ating from a standstill 1o top speed.

The PDK transmission was installed in several
Porsche Type 962 Group C race cars and entered in
German national motorsports events as well as world
sports car championship races. Hans Joachim Stuck
achieved notable successes with the PDK, particular-

with its final variation, which had two buttons on

steering wheel to initiate up- and downshifis.

Due to its limited numbers, manufacturing costs of
the PDK sysiem for Porsche production spons cars
would have been prohibitive.
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The Tipironic system

Cost considerations forced Porsche 1o seek an
automatic transmission which would be suitable for
the special circumstances of a rear-engined sports
car, specifically the 911. Such a device was found at
the Zahnradfabrik Friedrichshafen (ZF). The ZF
4HP22HL is the result of close cooperation between
both companies, and is manufactured at ZF's
Saarbriicken plant.

The Tiptronic consists of a conventional four-
speed automatic transmission with two sets of plane-
tary gears and a lockup torque converter. In contrast
1o all other cars with aulomatic transmissions, the
Carrera 2 Tiptronic has two shift lever planes. The
left plane selects conventional automatic up- and
downshifls, according (o the shift lever position in P,
R. N, D, 3, 2 and 1, exactly like a fully-automatic
transmission.

If the shift lever is moved rightward from the D
position into the second shift plane, tipping the lever
forward or back results in lightning-quick shifts; tip-
ping forward to shift up, back to shift down.

Mk @
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The Porsche Tiptronic automatic shift strategy

The Tiptronic electronic control unit (&) serves as
the command and information ceater for the entire
system. Control of the transmission, in the form of
commands to shift or hold in gear, result from evalu-
ation of a multitude of sensory inputs which are
compared to several performance profiles and their
respective shift maps.

Information processing in the Tipironic control unit

- Potentiometer resistance (throttle position)

- Rate of resistance change in potentiometer (speed
of throttle actuation)

- Frequency signal from DME (engine rpm)

= Pulse frequency from transmission output shaft
inductive sensor (road speed)

- Lateral acceleration signal (sensor in car's cenler
console)

- Rate of inductive sensor pulse frequency change
(vehicle acceleration or braking)

These parameters are read several times per sec-
ond and processed by the control unit.

Comparison of these parameters with values
stored in memory determines which of five shift
maps will be used by the sysiem.

Short-term driver influences: In addition 1o the

five shift maps which can be selected by the Tiptron-
ic control system according to driving style, the driv-
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er may exert a short-term influence on the system:

- Suppression of upshifts under engine braking prior
o a corner

- Locking in gear through corners
'mmrsi shifting to the highest-performance shift
map

- !’..T“;;:him during engine braking on slippery (icy)
aces
- Kick-down function without full throttle by means
of rapid throttle pedal movement

Limp-home mode: In the event of an electrical or
electronic fault, the control s'[mm deactivates itself
and switches to a mechanical-hydraulic limp-home
program. The car may be driven without di in
this mode (third pear). A red warning light in the
clock indicates that the limp-home mode is active.

Tiptronic §

For the 1995 model year, Porsche introduced the
Tiptronic § variation of the Tiptronic transmission.
Taking a cue from current Formula One practice,
which in turn had been inspired by Porsche’s own
PDK system, the Tiptronic S incorporates two rock-
er switches in the steering wheel for quick shifts in a
manual mode. When the Tiptronic is in its manual
mode (lever in right shift gate), activating the rocker
switches has the same effect as tipping the shift lev-
er. The Tiptronic S allows the driver to keep both
hands on the wheel and his eyes on the road and
instruments,
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Suspension development

Genius in the details

The first developments which would eventually
lead to the 911 suspension were undertaken to
improve the handling of the 356. “With the 356, we
were restricted by the welded-in front suspension
and the VW-derived rear suspension,” recalls Hel-
muth Bott, who served as acting chief of the road
test department in the 19506, “From today’s perspec-
tive, these d:siEns offered few development opportu-
nities. That makes our achievements with this con-
cept all the more remarkable,” adds the Swabian
engineer, speaking from retirement in Buttenhausen,
near Minsingen. Indeed, the suspension of the 356
was greatly improved during its sixteen year produc-
tion run. In particular, the last version used in the
Type 356 C, with front stahilizer bar and rear com-
pensating spring, was still considered a modern
design in the early 1960s, and its concept was vali-
dated by its many molor SPoOrls SUCCESSEs.

In the 1950z, Porsche test cars still had names.
Back then, suspension tests were first carried oul on
“Ferdinand.” This early 356, internally labeled as
Test Car Number 1, was the first Porsche to carry a
stabilizer bar, over forty vears ago. In 1954, this car,
named for the firm’s founder, Professor Ferdinand
Porsche, was also the first to have a bolted-in fromt
suspension. Initially, this permitted setting various
caster angles; later, with ball joints instead of king-

pins, camber and comering angle differential (the
angular difference between the front wheels when
the steering wheel is turned) could be set. For cam-
ber, values between -2 o +4 degrees could be set,
Stabilizer bars in particular resulted in a noticeable
improvement in vehicle dynamics. “1 did my jour-
neyman work on the 356 A. Thanks to numerous
changes to suspension, stcering, wheels and tires, it
had substantially better handling characteristics than
its predecessors,” recalls Bott,

Meanwhile, development chief Helmut Rombold
had acquired more vehicles for his motor pool,

including Test Car Number 35, known as “Gottlieb.™

Based on a crashed 3560, it was fitted with a Mer-
cedes-Benz front subframe and suspension from the
Mercedes 180, with parallel transverse arms. Even
the subframe and self-centering recirculating ball
steering were taken from an Untertiirkheim product.
Helmuth Bott remembers this important test bed:
“Gottlieb looked like a really cobbled up job, it
wasn't even painted.” Later, it was fitted with a
modified rear suspension,

The actual predecessor to the 911 suspension was
born on the drawing board of Wolfgang Evb, who
would later serve as project leader for the 928. In
this front suspension, each wheel was located by a
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trailing link and sprung by a transverse torsion bar.
A large-capacity telescoping shock absorber on each
side completed the suspension. As in the case of
“Geottlieh,”™ the fromt suspension of this car was fitted
with ball joints, which permitted greater turning
lock. Because the test car with this suspension had a
higher fromt ride height than the production car, it
was nicknamed “The Stork,”

“Combined with the rear swing axles, the Stork
was nol an especially good driver. Sull, it had longer
suspension travel and therefore was quite comforta-
ble. But with an empty tank and empty trunk, it had
oo much front end lift and poor straight-line stabili-
tv,” says Helmuth Bott, recalling the firsi long-
distance test drive o Le Mans with customer service
dircctor Hans Klawser. However, the development
cngineers felt that the front suspension showed great
promise. In their extensive test drives, Botl and race
driver Richard von Frankenberg found that fitting o
stabilizer bar improved the car’s handling.

Another prototype had a so-called Watt axle, with
both upper and lower links, “fitted so that one pickup
poant was ahead of, and the other behind the axle,”
explains Bot. The advantage of the Watt linkage is
that the toe-in does not change during suspension

The combination of different front and rear sus-
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pensions, and careful detail engineering, resulted in
vitluable lessons and ideas for new 356 suspension
syatems. Bolt emphasizes that “Without years of
testing in 356 models, we would never have been
able to realize our expectations for the 911 in such a
short time. At the time, these valuable lessons could
best be learned by experiment,” concludes Bott, who
joined Porsche in 1952,

It was not until the company’s chief executive,
Ferry Porsche, officially gave the go-ahead to design
a new Porsche model in 1959 that the team under the
direction of Leopold Schmid, chief designer for
engines and suspensions, and test director Helmut
Rombold, began development of completely new
suspensions in carnest. Rombaold's second in com-
mand, Bott, front suspension and steering specialist
Rudolf Hofmann, and rear suspension specialist
Erich Stotz formed a capable team. Yel in a memo
dated January 11, 1961, Bott records that a new
design could not be realized before July 1963, On
the other hand, a new suspension with McPherson
struts, giving a larger trunk, was desired by all con-
cemned. As it had also been realized that the first six-
cylinder engines would arrive no earlier than mid-
1964, Ferry Porsche and Hans Tomala, responsible
for all engineering, insisted on a modern suspension.
Besides the new body and engine, they regarded this
as the most important innovation incorporated in the
&



The new Porsche was to be designed as a Grand
Touring car, and have greater ride comfort than its
predecessor. For this reason, the relatively direct
connection between the chassis and suspension
found on the 356 (front suspension with trailing arms
and transverse torsion bars) was out of the question.
This design had no adjustment capability and took

too much space at the front of the car, space
:grid: could be used for a larger trunk. A planned
subframe for the new suspension provided better
noise isolation, but was rejected because of its added
weight and space requirements. Finally, a McPher-
son suspension was designed, but with torsion bars

ing the usual space-robbing coil springs of the
mmﬁcPhEmu sign. The wheelisfll:re connect-
ed to the chassis by a lower transverse link and the
shock absorber strut, which was braced against the
wheel well. The longitudinal torsion bars were car-
ned in a subframe connecied (o the chassis by four
elastic mounts.

Tests drove home the realization that the space-
saving McPherson design would do quite nicely
without a separate subframe. Drawings for a front
SUSPENSION d:ﬂsign without the benefit of & subframe
werne pmq;l;ed in time for a T 8 meeting on January
9, 1963 solution seemed so plausible that the
necessary components were ordered immediately. To
assist in springing, cach double-acting hydraulic
strut was fitted with a progressive rubber stop. Cor-
nering behavior was improved by a transverse stahi-
lizer Ear connecting the front wheels, actuated by
crank arms and links. The front suspension was
maintenance-free, with permanently lubricated
joints.

But it would be a long road before this design
reached maturity. First, suitable suppliers would
have to be found. To this end, Helmuth Bott and his
colleagues conducted their test drives with struts
from Koni and Boge. Boge could call upon four
years of McPherson strut experience, thanks 1o coop-
eration with Ford and BMW.

The rear suspension provided headaches of its
own. Prototype Mumber 1 ran up its test miles with a
356 B rear suspension, i.e., swing axles with trans-
verse torsion bars and camber compensator spring.
At some point, the complex suspension of the Type

Phuntom drawing of the 911 spspension, showing the walety
stecring column,

MePherson sispensbin the wheels are conmectd b The chassis by
lower ransverse arms and shock absorlser strats.

T18 Spyder of 1959 was considered (independent
suspension and coidl springs). But as with the front
suspension, Ferry Porsche elected to go with a new
design, albeit relatively late in the 911 development
ProCess.

In a memo dated Auagust 10, 1962, addressed to
design chief Franz-Xaver Reimspiess, a patent eval-
vation conducted by Emil Soukup describes the
design as follows: “As may be seen from the accom-
panying sketch X 229, the rear wheels of the vehicle
are driven by double-jointed driveshafts with a slid-
ing joint, and are located by A-arms, which, in con
junction with a flat spring blade standing on edge,
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forms a crank arm carrying the wheel bearing. The
A-arm is connecied to a torsion bar. The diagonal
member of the A-arm rotates in a rubber bushing and
is connected to a torsional stabilizer bar.™

So the rear wheels were suspended and located by
trailing arms as on the 356, supgxml:d bw transverse
torsion bars. With a diameter of 23 mm, these had
the same diameter as those of the 356 Carrera and
ensured that the desired camber of slightly more than
one degree did not vary greatly over the entire range
of suspension movement, thereby increasing the
available tire cornering force. The 911 was given
independent suspension at the rear as well, with one
added advantage: because the telescoping shock
absorbers were mounted in this way behind the
wheel, they had a long travel. Tests with the new
rear suspension were universally positive. In a test
report dated December 13, 1963, test driver Kun
Knoerzer recorded that “With the current state of
suspension development, no rear stabilizer bar 1s
required for the Type 901. No further tests of rear
stabilizers are planned before production of the T 8
begins.”

By contrast, the front suspension still posed prob-
lems for the development engineers. The primary
reason was lechmical director Hans Tomala’s opinion
that while the prototypes were adjustable, the bolted-
in suspension of the production cars would not
require any adjustability. At the time, he remarked o
his co-workers that “The production tolerances of
the body are very tight, and if the holes for mounting
the upper ends of the struis are drilled after the body
has been welded together, they can be located in
such a manner that the suspension settings are exact-
ly right.” By March of 1963, Tomala had designer
Hans Homick calculate the allowable assembly wler-
ances. In addition, it was believed that if the body
assembly tolerances should be larger than expected,
the desired camber of 0° 15 could be achieved by
adjusting the ball joint at the transverse arm. On
Movember B, 1963, the test department asked that the
caster be increased from 77 wo 8% 30" and the camber
from (° to -3, To achieve this, the upper mounting
points for the struts had 1o be moved 4 mm back and
3 mm inward

Despite these careful preparations, theory was not
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borne out in practice. In October 1964, test driver
Rolf Hannes conducted a series of examinations on
the first twelve production cars and reached a devas-
tating conclusion: the mean deviation of the left
front camber was +8, with extreme values of 208
pusitive and negative. This required a transverse cor-
rection of about 3 mm at the upper mounting point.

The mean camber deviatitn on the right side was
even more extreme: +34.5'. Extreme were an
astounding 50° positive and 15" negative. The upper
mounting point would have to be moved 8.3 mm.

On the left side, caster angle was an of
51" too small, on the right the mean was 49, Thi
required mounting point corrections of 12.5 and 17.5
mim.

After his first cross-couniry trip, Ferry Porsche,
who drove one of the first pre-production 911s as his
company car, criticized its unsatisfactory straight-
line stability. He complained to the first suspension
engineer he could find, who d 1o be Helmuth
Bott. He promised his boss that he would return a
rl:rfmly stable car within two days. Bott immediate-

installed adjustable suspension pickup points as
had been used on protolypes. After another long test
drive, Ferry Porsche was satisfied. “That’s how
we'll do it,” he ordered. Meanwhile, thanks 1o their
poor straight-line stability, the first 911s had already
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Due b their rearward weight distribution, the frst %1 1s had a basic oversteering tendency, poor straight-line stability and high

crnsswind semsitivity

earned the nickname “Blindschleiche™ {slow worm
i blind worm, actually a legless lizard).

L' ntortunat

v production of the first examples of
the so-called zero series, buill between November
1964 and July 1967, had already begun. The front
suspension settings of the first model vear, until July
1965, were not a stable. Because Porsche, from
ginning of the 1960k, was the first car maker 1o
suspension settings of every car at the end of

roduction line, the chassis mounting spar could
e adjusted in the event of excessively large devia-

s from the target seitings. Sall, many cusiomers
Vi N ppv with the handling charac-
s 5 0f L % was nol due to the DASIC
character of any rear-engined design. already famil
iar from the 356. Due to the larger proportion of
vehicle weig er the rear axle. this principle pro-

vides a basic oversteering tendency, poor straight-
ling stability and high sensitivity 1o crosswinds, as
the vehicle's center of pressure is far ahead of the
center of gravity giving acrodynamic forces a longer
lever arm.

The first item was relatively easy to solve. To
make the first 91 1s controllable at the limit, they
were deliberately set up with ample understeer.
Installation of namow 4 157 wheels and modest 165
HR-15 tires, taken directly from the 356, empha-
sized this understeering tendency. The narrow Dun-
lops naturally ran at high slip angles

Becawse of the large manufaciuring tolerances,
straight-line stability remained unsatisfactory despite
costly corrective measures. The first comprehensive
lest report, by Reinhard Seiffert in auto motor und



sport, 2/1965, twisted the knife in the wound.

Among other problems, Seiffert listed the following:

- unsatisfactory directional stability in crosswinds
and on uneven road surfaces;

- sleering sensitive o road surface, and requires high
steering effort;

= ENCESSIVE CREING NOISE]

- several body details still not satisfactory

Seiffert’s article caused considerable consterna-
tom at Porsche, On January 20, 1965, P. Gockenbach
of the sales support department sent a memio 1o sev-
eral large distributors: “The 911 test report dated
January 23, 1965 is unfavorable. This is not only ouwr
i.mplﬁsiun. but also that of our sales organization, as
evidenced by numerous telephone conversations...
We cannot allow the burden of a negative image of
the Type 911 to be imposed upon our sales team...
Please give us vour support in this matter.”

Only five days later, Helmuth Bott had prepared a
report which addressed and explained each of the
enticized points, [t didn't end there; the chief 1est
driver was assigned the task of doing something,
anything to improve the behavior of the 911, and
doing it quickly. As the root of the problem lay in
the car's weight distribution, Bott first conducted
skid pad tests in Weissach with sand bags in the
trunk. Bott recalls that “There was a marginal
improvement in handling.” Then he installed cast
lead weights in the ends of the bumpers, (o place bal-
last farther forward. Suddenly, the car was a jov to
drive again. When he removed the bumper weights
and placed them in the trunk, the car's handhing
immediately deteriorated, indeed, it was worse than
with the heavy sandbags.

Further important discoveries resulted from tests
with a steering wheel marked to measure the wheel's
angular deflection as a function of speed. Fitting the
“lead horns,” which have erroneously entered some
history books as production items, resulted in an
appreciably higher self-cenlering moment for the
wood-rimmed wheel, When Bott mounted both
weights at the center of the bumper, to move the
welght stll farther forward, handling characteristics
once again deteriorated. The inescapable conclusion
was that the handling problem was not only caused
by the weight distribution. but was also sensitive to

the car’s polar moment of inertia. Helmuth Boit
draws an analogy: “These laws of physics are even
used by ice skaters, when they spread their arms to
slow therr rotation, or pull them in to turn faster.”™

Filling the bumpers with lead would have been
very costly and would have resulied in unpleasant
surprises in the event of disassembly, Furthermore,
the weights were still not mounted at the extreme
perimeter of the car. Bott had one of his mechanics,
Theador Heuser, bend tubes in the shape of the front
bumper tips, fitted with two mounting brackets.
Mechanic Wolfgang Kubach melted lead sticks with
a welding torch to fill the tubes. Driving tests were
convincing; the solution now established had o be
optimized for the expected small production run.
Chief test driver Bott ook a front bumper to the
Bodenmiiller foundry, located across the street from
Porsche, and had sand molds of the bumper tips
made. These molds provided iron castings weighing
11 kilograms {24 Ibs.), which were cemented into
the bumpers with a particularly tough adhesive and
also clamped by the bumper mounts (see illusira-
tion.) This design had the advantages of not being
visible when installed and of reducing the amount of
work required to repair minor frontal accidents

Helmuth Bott recalls that “We didn’t want to pub-
licize this solution with its reinforced bumpers, but
we were happy 1o have found a bolt-on remedy.”

Walfgang Kabach ileft) and Albert Junginger: “We flled tuwhes
shaped ke the froml bamper ends with bead.”

Indeed, even today, when picking up one of these
cast iron bumper fip inseris, one 1s surprised by their
weight. The crucial point, however, is the genuinely
improved handling. Because steering effort was
higher, self-centering action was improved, equiva-
lent to increasing caster angle, and the steering was
smoother.

The cast iron parts, officially listed as bumper
reinforcements and given a replacement part num-
ber, were installed as standard equipment for several
months, and were retrofitted in the event of cusiomer
complaints — usually without telling the customers
exactly what had been done to improve their cars.
MNaturally, further tests were conducted to find a
more elegant solution that did not add weight. How-
ever, this was not introduced until the 1969 model
year. The 45 Ampere-hour battery was replaced by
two 36 Ah batteries located in the front fenders,
below the headlights, This did move weight to the
outside front of the 911 Series B through F, but had
the drawback of difficult battery access. Also, this

Thiess casi iren
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reinforcements were
installed in
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was a very expensive solution, as the body and
therefore the body tooling had 1o be altered. As of
August 1973, with the introduction of the G Model,
this solution*was abandoned, as the new bumpers did
not allow sufficient space for two batteries. Instead,
a b6 Ah battery was mounted at the far left of the
trunk, its weight compensated by the space saver
spare tire on the opposite side.

By this time, the car’s handling characteristics
were no longer as strongly dependent on weight dis-
tribution and polar moment of inertia. As of the
1966 model year, the top strut mounts of all 911 sus-
pensions were adjustable, and camber could be mod-
ified by small amounts. With the introduction of the
1968 911 S model, 5 12" wide Fuchs alloy wheels,
185/70 VR 15 tires, a stiffer front stabilizer bar and a
rear stabilizer bar became available. According to
the factory test numbers, these improvements
increased the lateral acceleration measured 1o (L78 g,
compared to (L65 1o 0,70 g for the earliest standard
models.




To stretch the wheelbase, the rear suspension
arms had to be lengthened by 57 mm and the wheel
wells altered appropriately, resulting in different fen-

For improved weight distribution, batleries were located m the left
wnd right fromt femders.

The decisive difference in achieving optimum
weight distribution was the lengthened wheelbase
introduced with the 1969 models, achieved withoul
relocaling the engine. “That was only possible after
we had developed an angled driveshaft for the semi-
automatic “Sportomatic’ transmission,” recalls Hel-
muth Bott, The Sportomatic had the same axle loca-
tion as the manual transmission. Because the addi-
tion of a torque converter meant that the differential
was moved forward, angled driveshafts were
required. Wear of the Rzeppa constant-velocity
joinis fitted to the driveshafis is dependent on their
operating angle. For example, this angle was the oot
cause of problems with early front-drive cars: the
halfshafis had to be replaced at relatively low mile-
age. The Sportomatic shafts, however, had endured
moare than 100,000 test kilometers, Moreover, three
factory cars fitted with the Sportomalic transmission
had survived the 84 hours of the “Marathon de la
Route™ on the Nirburgring, indeed had finished Tirst
and second. Those responsible confidently approved
the change

ders and different front and rear bumpers for this
911 evolution. Another change for improved weight
distribution was the relocation of the nine-liter ml
tank from behind the rear axle to a location ahead of
the right rear axle. introduced with the 1972 model
year E series. This modification is immediately rec-
ognizable by the owside oil fller id on the right rear
fender. When several customers confused the oil fill-
er with the fuel filler, this change was once again
abandoned.,

Meanwhile, racing experience had shown how
acrodynamic improvements could affect driving
characteristics. This knowledge was first applied to
the E-series of 1972, The 911 § model was given a
front air dam, to deflect air to the sides and thereby
reduce front end lift. A rear spoiler was first intro-
duced on the Carrera RS, which celebrated its debut
at the Paris salon in October 1972, The combination
of front and rear spoilers dramatically improved the
car’s behavior. With this model, Porsche was the
first manufacturer o fit different tire sizes front and
rear (183/70 VR 15 on 6-inch wheels at the front,
215/60 VR 15 on T-inch wheels at the rear), which
resulted in an excellent lateral acceleration value of
0.9g.

In the following years, the handling of the 911
was steadily improved. Howewver, an entirely new
dimension was created in 1988 with the introduction
of the new Carrera 2/4 gencration (Type 964). The
all-wheel-drive Carrera 4 represented the highest
development stage of the production 911, The clas-
sic shape hides a completely new car. Eighty-five
percent of all components differ from their prede
cessors. The advanced engineering of this model is
mast clearly demonstrated by the all-wheel drive
system. A central differential attached 1o the rear
mounied engine/transmission unit normally sends 39
percent of the drive torque to the front, where it 15
divided by another differential and then transmitted
o the individual tires. Hydraulically activated, elec
tromically controlled locking differentials modify the
torgue distribution according 1o wheel slip. Wheel
\'i[" 15 detected h:. sensors shared by the ABS sys
tem, also introduced at this time
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Porsche's saftey consciousness

Always a step ahead

r[‘h'll"}"nlyﬂﬂﬁ of 911 production represent thirty
years of safety development for Porsche customers.
But the origins of Porsche's safety engineering lie
even farther back.

Unlike a new transmission or larger engine, safety
cannot be built into a car overnight. Rather, safety
technology emerges as the result of a prolonged pro-
©ess. In the 19505, manufacturers as well as custom-
ers first had to comprehend the need for safety
before individual features would be taken senously,
It was considered a matter of course that in the event
of a severe frontal impact, the driver would be
impaled on the car's steering column; that’s just the
way it was. But a1 Porsche, a handful of people
began to think about changing this situation.

The first safety feature incorporated in a Type 356
was, of all things, the coat hook. In the early 1950s,
a child riding in the rear seat of a 356 received
severe head injuries as a result of striking the
chrome-plated coat hook during an accident. Helmu
Rombaold, known for his meticulous attention to
every detail, called a meeting of his colleagues in the
development department to discuss the causes of this
accident. It was immediately resolved to replace the
chrome plated coal hooks with hooks consisting of a
rubber-covered metal strip. As it was the custom of

that time to wear heavy coats, many coat hooks sue-
cumbed to their heavy loads and dropped their bur-
dens to the floor. This resulted in a remforced ver-
sion, which still satisfied safety requirements.

Sensitized by examining wrecked customer cars,
most of which arrived at Porsche’s own repair
department, and by conversabons with customers
who had been in accidents, Porsche gradually elimi-
nated all sharp corners of the 356 interior. A major
contribution toward occupant protection was the
addition of a padded dashboard top, introduced in
1955.

Another safzty pioneer was chief body designer
Erwin komenda. His colleague Helmuth Bott, sec-
oid in command of the road test department, recalls
the growing safety consciousness of the time: “We
spent eight, ten, or twelve hours of every day sitting
in cars; this gave us plenty of time to think.”

The Stuttgart team was dealt a particular blow
when Wilined Kriiger, who had playved the leading
rale in the German motion picture “(0-8-15." was
killed in his 356 while driving home from the film™s
premiere. His car had left the road and struck a tree
Cause of death: speared by the steering column.
Shortly thereafier, a scientist, well known to televi
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sion viewers, died under similar circumstances when
he lost control of his car as a result of hydroplaning,
and struck an unprotected steel girder of an autobahn
bridge over the Lech River near Augsburg. Helmuth
Bott investigated many accidents of that era; race
driver and journalist Richard von Frankenberg ofien
recommended Bott to third parties as an accident
investigator. This brought the man who would even-
tually become Porsche's rescarch and development
chief into early and profound contact with safety
problems.

Bott recalls that a close relationship with the race
drivers of the 1950s resulied in a heightened sense of
responsibility among the engineers. If a technical
fault caused a race driver to suffer an accident, the

Chibel desigmer Laogaobd Schmid waed sand bags to simulabe inapact
with & weering wheel
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development engineers not only blamed themselves, l
but also began immediate work on the appropriate |
improvements. Helmuth Bott emphasizes that “Ev-
erybody knew everybody else.”

Almost from its very beginnings as a car compa-
ny, Porsche began to explore new safety ideas.
Steering wheel impact tesis were conducted as early
as 1952, Active as well as passive safety features
were investigated. In 1954, prodoction vehicles
incorporated the results of this research in the form '.
of a new sleering system, new lires, the addition of
stabilizer bars and completely different suspension
tuning. A few years later, Daimler-Benz promulgat- ‘
ed the deliberate deformability of the front of the car
(crush zone) and the impact-absorbing steering
wheel pad. At the same time, Porsche settled on the
deep-dish steering wheel. In the early 1960s, the
articulated steering column of the 911 drew consid-
erable attention. Experience gained with the similar
steering column design of the Type 719 RSK racer
of 1959 played a decisive role in this development.
Helmuth Bott recalls that “This steenng system was
a child of necessity, We wanted 1o use the left-
mounted steering box of the 356 for a cenler-seat
race car. This was made possible by an angled steer-
ing column.”™

Shortly before, Quattrornote, the leading [talian
automotive magazine, had written “... the most life
threatening of the thousands of individual parts that
make up a car is and remains the steering column.™
In 1957, Cornell University had published a study of
more than 1000 accidents. Of the 1678 persons
injured in these accidents, 29.4 percent, or nearly
one-thind, had received injuries from the steering
wheel and steering column. The study clearly dem-
onstrated the need to find a remedy. Still, many car-
makers continued to install long steering columns
connected directly 1o the sieering box, as if the
results of accident investigations by Comell and oth-
ers did not even exist.

The reasons are easy to see. Consumers did not
demand this contribution to their own safety. Cars
were selected by other criteria, such as styling, pow-
ertrain and price. The buyer did not exert pressure
on the industry, which in turn had no reason to
invest additional funds on the development of safety
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features. Porsche, on the other hand, despite its posi-
tion as a maker of limited-production specialty cars
and anything but financially well endowed, forged
ahead voluntarily. Even in the 1950s, thanks to their
creativity and dedication, the people working for the
young car company in Zulfenhausen could compete
with the huge engineering apparatus of the major car
makers. With the introduction of the %01 at the 1963
Frankfurt auto show, the combination of exciting
styling, potent powerplanl, above-average quality
and maximum safety represented by this car became
the embadiment of Porsche's company philosophy.
Ihe six-cylinder was the first sports car with an
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effective safety steering system. Years before, Por-
sche had developed a telescoping steering column.
But the 911 solution was much simpler; Porsche
achieved its Safety goals by placing the ZF (Zahn-
radfabrik Friedrichshafen) rack and pinion steering
box very low and on the car’s centerline, ZF had
also designed the steering box for the Type 804
Grand Prix car. ;

This location enabled the installation of an articu-
lated steering column, consisting of three very short
scgments connected by universal joints. In the event
of a frontal im the imtermediate shafl, which is
not resirained by bearings, is displaced to one side
and prevents intrusion of the steering column into
the cabin. Combined with the three-point harness
offered since 1962 {lap belts since 1956, shoulder
belts since 1961) and locking seat backs, Porsche
offered optimum crash protection. This may all
sound simple and logical, but its design was very
complicated and correspondingly expensive. The
development of the sieering column alone consumed
250,000 Marks before it was deemed ready for pro-
duction, a great deal of money for the time. This up-
front investment for development was not the only
cosl involved; the more complex steering column
incurred additional production costs of two million
Marks per year. But the investment proved worth-
while. Porsche customers appreciated that the s
cars from Zuffenhausen provided not only the high-
est levels of quality, but also met the most rigorous
safety demands.

Even the company 's cost accountants could be
appeascd; part of the cost of the new steering system
was recovered because the centrally located rack and
pinion steering box could be used without modifica-
tion for right-hand-drive vehicles. Peler Falk, at the
time employed in the road test department and later
chief of the racing department, recalls that “Actual-
Iy, this was the main reason for the design of an
articulated steering column. The safety factor was a
welcome side benefit.”

Al its introduction, the steering sysiem was no
fully developed. The small splines joining its indi-
vidual components were found to lack durability.
Larger splines were introduced for the 1966 model
vear, and retrofitted to older vehicles.




Despite the clear safety benefits offered by the
911, advertising did not stress this aspect o the
degree which is customary today, In the 1960k, cus-

tomers reacted primarily to sporty stvling and power-

ful engines. Furthermore, safety was not strictly
equated with passive occupant prolection; active

safety dominated the ssue. In 195, Porsche s house

magazine, Christophorus, wrote: <1t has alwavs beer
the main concern of Porsche designers o build a
vehicle with substantial accident safety, that is, a
vehicle whose technical prerequisites, including out
standing roadholding, rapid acceleration, first-class

brrakes and tires, prevent an accident from happening

in the first place. Because human errors imply that

accidents can never be entirely eliminated, the cars
from Zuffenhausen are well equipped for this even-
tualny. To this end, the most important safety com

ponent of all is the articulated steering column.”
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Porsche has abwayss been known for its excellent brake systems. From the very hﬁ& 911 employed four disc brakes. The
simghe-circwil bruke system shown here was replaced by o saler dual-circuil system for 1968 mende] yeur.

The first gemerstion rear suspension, still fitted with Nodells joints
wnvid without ventilaied brake rotors.

Two safety aspects arc given lesser cmphasis in
this article. Dunlop, not Porsche, invented disc
brakes, but Porsche developed its own system for the
356 Carrera 2, shown at the end of 1961. This unusu-
al system grew out of a standard drum brake system.
Helmuth Bott recalls the first disc brake expen-
ments: “We cut segments out of an aluminum brake
drum, mounted the disc and caliper inside. This had
the advantage of permitting a larger dis¢ diameter.”
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Brake specialist Alfred Teves, now owned by an
American firm and known as Ate, bought the Por-
sche patents and produced its own disc brake system
{licensed from Dunlop) for Porsche. The first Por-
sche 1o be fitted with disc brakes as standard equip-
ment was the 356 C. These were carried over, almost
without modification, to the first generation 911,
Only the front disc diameter was increased by 5 mm
to 285 mm. Ventilated discs were introd on the
1967 911 5.

Tires are also extremely critical for active safety.
With the 911, Porsche was the first German car
maker 1o mount radial tires. This need was
apparcnt in the 356 era; the Carrera 1600 GS with its
twio-liter four-cam engine achieved a top speed of
210 km/h { 130 mph), a speed which the convention-
al tires of the day could not withstand for very long.

In the mid-1960s, highway safety organizations
expressing their safety recommendations advised
buvers to select conspicuous colors for better visibil-
ity. The “camouflage colors™ popular al the time,
such as a delicate blue or light gray, were casily
overlooked in conditions of low light and twilight.
Porsche product planners had already recognized
this; the color palette included bright colors such as
Bahama vellow and Irish green.

Porsche worked steadily on safety issues. In




L-rl'vr s hadd 1o make do with 16515 tires, Primary suppliers were Dunlop and Michelin. In the spring of 1993, Porsche and Cecrman
tire manufaciurer Peeumant deveboped 8 modern tiee in the 165 YVH 15 dimension For vintage %11+

Darring the 356 era. Porsche literally drove the tresd off of their
lesd tires,
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which cimmplementod ils products,

In the midd- 196, sufety experts sdvised car buvers (o seleol conspicuse colors, Porsche's program has shways offered “safety codurs™

March of 1966, drop tests were begun in Zuffenhau
T e were predecessors of today’s crash tesis
Vehicles were hoisted exactly tenm meters (32,8 fi.)
w a crane, and released like a sailplane. The glide
wever, was not comparable, The frontal
wl simulated a SO km/h (31 mph) crash. Even
mited-productin

I acing prototypes, such as
the Porsche Y4, were

sted im this manner, These
imined h vehicle structure behaved in
i n o bt rils, whether the passenger cell
uld be exg v act as a survival capsule. These
vere complet considerations; he mid-
ilds, the body and structural members were
196

designed 1o be as rigid as possible 10 achieve opti-
mum driving characteristics, and not to absorb the
maximum amount of energy in a crash to protect the
occupants. Between 1966 and 1971, a total of 71
drop tests were carried out, For special purposes, the
impact speed was increased to 80 km/h (50 mph).
Weissach's first crash facility was operational in
O73: a much more modern indoor facility was built
in 1986

Crane drop tests provided valuable information
ihout the impact and fire resistance of fuel tanks
Ihe location of the 911 tank, between the front axie



The entire model line was crash tested, induding this 9904,

and the cabin, continued to occupy the attention of
Porsche designers, especially since the 901 design
specifications had always called for a large tank (the
first madels had a 62 liter, or 16.4 gallon, fuel tank)
1o provide adequate range at high cruising speeds.
As fuel tanks for race cars were o have even greater
capacity, tests with plastic tanks were begun in the
mid-1960s. These tanks arc lighter and more corro-
sion resistant than steel tanks and can be shaped to
fit the available space. Sheel metal, on the other
hand, can only be bent 1o specific radii. Porsche's
first use of a plastic fuel tank was in the 911 R race
car of 1967. In 1973, plastic tanks were first used for

Danger: the wond-rimmed steering wheels which were standard
eijuipment in the lirs madel vear conld splinter as & resull ol an
e hdeni.

The recessed pushbution prevents the deer from apening during a
rullver accident.

a special application, the ULS, model 911, Initial
manufacturing difficultics prevented the plastic
tanks from sweeping aside steel fuel tanks in all
applications: it was not unfil the 928 was introduced
in 1977 that they were deemed completely produc
tion-ready.

The world's first safety convertible, the 911 Targ:
with its rigid roll bar and removable rear wimdow,
represented more than a mere detail solution. Targa
deliveries commenced in 1967, In the early 1960k
designers feared that American safety standards
would soon lead to the extinction of the open




Passive Safety at Porsche

Chronology of Porsche passive

safety innovations

1852 Porsche 356: single-piece V-shaped laminated safe-
gqlua mn&

1955 orache 356 : first German production car

wilh curved sately glass windsheeld
1956 Porsche 356 A: belts oMered
1958 Pomsche 718 RSK: articulated safely steenng column
1961 Pomsche 356 B: shoulder belt offered
1962 Porsche 356 B: thiea-point bels ailersd, seal backs
locked during brak

1966 Porsche 911 Targa: safety convertible
1967 Porsche 911 R: safety fual tank

1968 Porsche 914 integral head rests
197 Gaivanized floor pan

Automatic thres-point harmesses for US, market
1973 Parsche 911: plastic fued tank, fire-resistant intarior
materials, introduction of door beams (U.S. market)
Porsche 911 safety stesring wheel with addibonal
deformable alement

wmhmmwmm

Door rednforcament for all mogals, woridwide

E’nrmha 844 Turba: first car from a Evropean manu-
facturer with drivesr and fron! passenges airbags
1989 mﬂmr?d?:m'-lrls o umrb-amI dard for all
a passengar ai standard for a
modals (U.S. market)
21 Poreche provides standard driver and front passen-

alrbags for German market
1993 agnms detail improvemants in 893

Introduction of a further optimized airbag in the new
811 Carrera.

comvertible. Porsche did not want to be caught out by
such a possible change in regulations, and began
looking for an alternative. A report by the body man-
ufacturer Wilhelm Karmann, dated October 15,
1962, presented Porsche body planners with three
varants: first, a conventional cabriolet with a padded
folding top, second, a type of roadster with a remov-
able top, and third, a version in which the main top
bow was replaced by a rigid roll bar. Tt was this pro-

Pioneering Porsche developments
for passive safety

murung wheel mpact lests and experments with
&H‘!l‘y steenng systems.

Drop tasts bagun in Zuffenhausen

Fusl tank tests

Alr DEQ expanimens Degin

Wissssach accelaration test sled, arbag sled tests
11 and 914)
cliover tesis with 911, side impact bests

First crash lest facility in Weissach

Teats with corroded cars

Fusel tank firg ests, crash lests of repaired cars
Developmeni of deformable barrier for CCMC, airbag
development begns

Pole impact 1ests (from and side)

Crash lests wilth 50% offsel

Invastigation to improva race track safaty

Second crash test facikty a1 Wessach

Fresentation of side airbag stud

Achevemant of new Eurapean mman Mamkel fon-
lal and side crash standards, provissonally effecte
October 1, 1985

posal which formed the basis of the Targa concepd,
which would provide open-air motoring without
depriving its occupants of rollover protection

Individual safety features have undergone contin-
wous II1I|‘|r-.I'n:I1'|:.‘I'|1 to the [!r-.‘w|1l d.1:-. [SCC OVETVIEW )

A further vital advance in occupant profection wias
the introduction of the airbag system. Porsche’s air
bag experiments began as early as 1969, Two vears
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later, the first airbag test sled was available. Actual
airhag development began in 1980, In 1987, the 944
Turbo was the first European-built car to be
equipped with standard driver and front passenger
airbags as standard equipment. Since 1991, all Ger-
man-market Porsches have been equipped with these
life-saving devices for both front occupants.

Although styling sacrifices were made to the early
airbag systems, with their plump steering wheel
hubs, with the 993 Porsche stylists showed how
pleasantly an airbag can be integrated in a steering
wheel. The latest four-spoke safetv steering wheel is
well integrated in the overall intenor design; its
ergonomics and operating comfor are most satisfy
ing. What is not immediately apparent is the
advanced technology hidden under its leather skin
The internal structure consists of a die-cast skeleton
The driver airbag module s attached via four special
rubber-metal elements, and simultancously serves as
hom button

The improved airbag is nol the only component
contributing to increascd safety in the 993, Every

As af 1991, all Forsches have beem
rquippred with driver amd fromi
passenger airhags s standand
eQuipaiel.

detail was rethought and reexamined. Changes
include the air inlets in the front bumper, which pro
vide better heat transfer from the front brakes. As on
the earlier 964, an asymmetric hump on the outer
bead of the optional 17-inch wheels prevents the tire
from slipping off the wheel in the event of a com-
plete loss of air pressure. More sensitive stecring
response optimizes road feel, Elastic tiec rod ends
greatly reduce transmission of road impacts through
the steering column. The new suspension makes

W |.'|;l_'||| ||.|r:'\l:|.:| rEaciFms 1IN COrmers even casier W
master, eliminates instability during sudden lane
changes, allows higher lateral acceleration, minimiz
e movements in roll and pitch, and improves stabili-
ty under braking. Body reinforcements and integral

door sills provide increased chassis stiffness.

The list goes on, and clearly shows that ioday

saferv 15 built into every single detail. Saferv has
become an exl complex subject
the highest der of man and machine. Yet Por
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Made by hand

Lruring the |9%6ds, craflsmanship and the enthusissm o go with it were still in high demand. Note the optional =ram protection™ har
beiween the bumper overriders.



Heinz Fuchs:
“We made it work
e anrse we hal
o

Carbureior hanks were carefully checked bafore installation.

Wermer Lahs:

“Anyone wiho
served an
appremticeship at
Parschie knew his
trade.”
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Harald Keller, tday a painl specialist in Cobppingen near
Stuttgart, was homored fer bis well-kepl appreatice notebock.

twice in Porsche's history. Each
exceptional quality. The O
ke of Meinerzhagen, in the Saver-

i North R ¢-Westphalia, has given
chs alloy wheel. while Heinz Fuchs
vn of Ruteshe halfway

auto body craftsman. In the mid- 1960k, it was pn-
marilv Zahs who welded three stainless steel 911s
together for display at the 1967 Frankfurt auto show.
Porsche wanted to demonsirate that it was possible
to build absolutely rust-free cars. But Zahs recalls
that the costs were prohibitive: “The roof consisted
of two halves and had to be joined by a thin stainless
¢l strip.” One of these cars is still on display in
the Deutsches Museum in Munich. Zahs was an
weomplished welder, but was less meticulous with

h all apprentices had to keep. The
a crafis recalls that “Once. Fuchs even
picked me up at home, 5o | wouldn't forget my mote-
book again.” By contrast, his fellow apprentice
Harald Keller of Stutigart-Fewerbach took theory to
heart. He was honored by his employer for his
inutely detailed notebook

tebook which
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bdh?llwwﬂdyﬂ The decisive factor in continuing development of

a before Porsche began to consider a more this 901 sibling was the Frankfurt tional

S ompaay manageencat fawcd o work order 10 1 anticpaiod price of e 901 hod drawn cricsn.
a iy i rawn eriticism.

atMI.ﬁhT‘ypﬂﬁlmmumdin The sum of 23,900 Marks seemed much too high,

the 356 SC, installed in a 901 prototype. Paul Hens-  even if leather had been included. This made the 901

ler, who had come to Porsche directly from college, about 7000 Marks more ive than the last 356,

%E:mmﬂm&w#qlmdﬁﬁlﬁ ?ﬁcmllﬂdhlﬂc;tﬂﬁ-m wa h;hhmmdmﬂéu shafi, was slightly modifed to allow continuous full- This entailed modifications and additions to tooling
engine in the 901 " In the process, the engi- and performance than the 356, but at that .ﬁmt,pﬁu hrottle operation at S8O0 rpm with a 9.3;1 compres- for the Tyvpe 901. The major changes were to the
neers encountered . A new flywheel was regions above 20,000 Marks were the domain of *I--'I- II i1 |'|~:x'||||'u.-n|l\ had Tu-u Il'u.-w carried oul I=:-|1I_ Engine nln-ulm n'nE.' d l.|-1'\h|"'l'-||fl.= 1u1r three uhtlu::ld

ired engine . ——— with hydraulic valve lifiers. Porsche engineers of five round gauges. The original production sched-
i lmm 3 i reduced induction noise by mu |r y large air filters, ule called for Karmann to build only 912s; the sales
ment's recommendation that the stronger Fichtel & Because four-cylinder engines were appreciably made by Mann und Hummel, e Solex JII PlI-4 department anticipated brisk sales for the economy
Sachs clutch be used for the smaller engine. Moreo- less expensive than six-cylinder powerplants, com- wo-barrel downdraft ¢ 'I*.n;""_‘ I 1c muffler model. Coordination of the two firms was handled
ver, because of the I'Hr&llgmt mounts, & new rans- pany management decided to offer the 901 with the resembled that of the 911, and likewise exhaled by Herr Schlosser of Karmann and Porsche s pur-
om was required for the engine bay. “The assign- smaller engine. Dunngaiﬂ::l'lnl-l:al meeting on June hir ugh an exhaust pipe al the lower left. These chasing chief, Wilhelm Albrecht.
ment was more difficult than we had expected, ason 15, 1962, the type designation 902 was assigned to g i i the e e s i . .
tcpl:ll'ltll.] mﬁm was 1o be maiched to a five- 'mbm iared 1 5 336 counterpart, but it soon proved to be Thi m..m_-‘r characteristic differences 'ln.'l‘»\_..l.'ll iz
transmission,” adds Hensler, who would later considerably more robust. It developed %) horsepow - 1 and 912 were established during a special meet-
become duemuﬂ'mmhedwelupmenlmw:ues The hudy‘ DfPrDtﬂr)rPg Number 10 {see “The 911 r at 5800 rpm and accelerated the 902 o 100 km/'h ing of Porsche management on December 1, 1964
Prototypes,” pages 51 and 54) was completed at (2.1 mph)in 12.8 seconds. During the course of The dashboard would not have a wooden fascia, the
The First test drives wene isF o — about the time this decision was made. The car, with |96 | technical details were discussed in so door panels would have a storage ["l'll.'k:.l. a 12-volt
nation of two existing components resulted in a thor-  chassis number 13 330, was drivable on October 2, ifted 1 ¥pe O30 Cagans MECHngs, " wunily ¢ocy electrical system would be installed, and the Webas-
acceplable Porsche. The goal of the “small 1964, Installed in the rear was a forerunner of the 'y Paul Hensler to gasoline heater would not be available, even as an
POI‘K& was to match the performance of the 1600 new Type 616/36 four-cylinder engine, with the B s o [ option | r||r|!*.|,-.rr1'|-||aI }Il.-.-\.;hln.i-_-..:i..lx d :|'!_||_1':1.|':|-._.!L-\A
SC, but offer the advantages of the 911 body and same Irzﬂdiﬁpiﬂﬁ:ml:nl as the 356 powerplant, I_ i we g for W12 (later renamed 912) was made with sunroofs would be |":III:|.I.II1.: .|||l1.. -Ih. UCHROmn
Mis. -n“: Eﬂtlm \"ﬂh"l:tmlll'l.. in-:‘]udi'ng th‘-‘ \"ﬂllr'l:ﬁ q'l.ﬂl.'l cam- lhelm Karmann body works in Osnabriick had been well established. Porsche strove T
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approach the price of the 356 C coupe. There were
minor changes to standard equipment. There was no
ail gauge, a simple horn button replaced the
expensive 911 hom ring, the steering wheel rim
itself was made of plastic instead of wood, and the
road wheels were painted instead of chrome plated.
Standard equipment included a four-speed transmis-
sion, while the five-speed option added 340 Marks to
the price.

Early in 1965, in the middle of the model year,
Porsche introduced the 912 to the public. It WH!,'{ITI‘;'-
sented as a so-called “Euro type,” bul because of cer-
tain regulatory hurdles, it could only be sent to conti-
nental European distributors and could not be sent
overseas or to Great Britain.

When the 12 was announced, traditional customers hreathad o
sigh of relief; its price of 16,250 Marks was close to that of the 356,

The motoring press was quick 1o test Porsche’s
latest baby. auto, motor und sport labelled it an Al the
“everyday Porsche,” that is, suitable for ordinary |
daily use. In the United States, Car and Driver saw
it as a car which any enthusiast could afford. This
may have been a bit of an exaggeration; at its pres-
entation, the 912 cost exactly 16,250 Marks, makin
it 5650 Marks less expensive than the lowest-price
911. Naturally, this four-cylinder ofishoot of the 911
had lower maintenance costs. The “little” Porsche
used 12 to 13 liters per 100 km [18.0 10 19.6 mpg],
of 3 to 4 V100 km less than the 911 {(which got about
15 mpg). This was in part due to the lower weight of
the 912, which weighed 100 kg [220 Ibs.] less than
the 911. The weight difference resulted from the
lighter va:ﬂmm and the lack of a separate oil
tank, required for the 911’s dry sump lubrication
system. Naturally, this aliered the weight distribu-
tion to 44 percent front/56 percent rear, compared to
the 41/59 distribution of the 911. This imbued the
912 with more balanced handling characteristics,
and made it more docile in corners, exhibiting pro-
nounced understeer. Car and Driver repornted that
the only way to bring the tail out was (o suddenly
brake in the middle of a turn.

engine, W
ptoduced t

model vea

The 912 became an instant sales hit. [t was espe-
cially attractive to customers who liked the lines of
the 911, but did not need the performance of the six-
cylinder Porsche. It sold well in the United States
because American customers were even more price-
conscious than the Europeans, and in a land of per-
manent speed limats, the performance of the Y121 was
maore than adequate. By the end of 1965, Porsche
counted 6401 customers for the 912, twice as many
a5 for the 911. During the 912°s production run, Por-
sche built a total of 27,738 912 coupes and 2562

Targas.

Al the 1965 Frankfurt International Automobile
Show, the 912, like the 911, was displayed as a Tar-
ga with a rigidly mounted roll bar. The first Targas
were not delivered until early 1967, After the 1968
plant vacation, the 912 underwent its most important
alteration. As on the 911, the wheelbase was
stretched by 57 mm to 2268 mm. In addition, the
fenders were widened slightly 1o accommodate 515"
wheels, and the interior trim was upgraded

end of 1967 (1968 model vear), Porsche

niry level 911, with

-
cylinder expenenced a brief renaissance n the 1976

|'-.-'-'L:.'l.'.| |"\- the enging ol the 914/4. This 912 E was

sold only i

plant developed 90 hp at 4900 rpm and accelerated

v economy model, the 911 T. This to a top speed of 180 km/h {112 mph). The economi-
its 110 hp two-liter six-cvlinder cal engine met the strict American exhaust ¢
wild eventually replace the 912, which was standards. Tem and equipment were identical 1o
hrough the 1969 model yvear. The four- Porsche™s 91 1 cxpor models T~-"'ﬁ?if.|l"|l. bv their
upright scaled beam headlights. Only a year laier.
the Y11 s little brother disappeared for the second
and last time, afier 2099 had been built. The 924

would take over the role of entry level Porsche

MISSONS

r. when Porsche offered the 911 body

n the United States, The 1971 oc power-

¢ 912, ml the left front, had painted rims and a less fully oguipped interior



The open 911

Hats off

'&M open Porsches is as old as that of the
Mﬂh 1948, the first car to carry the Por-

car, open
Parsches would continue to enjoy strong demand.
During the 356 C era, at a time when 901 develop-

ment was at an advanced cars made u
Iﬂ.ﬁpﬂuﬂluﬂ’m{:ﬁc volume. It was
hﬁ:l&uthnmslmldalmhcuopcnvmimm!
the new Porsche. To that end, a memorandum dated
October 20, 1961 recorded that an agreement
Porsche and Reutier had been reached, to
the effect that “The body shall be med after the
prototype T7 built by Reutter, taking into considera-
tion that the vehicle should also be buildable in an

version.” As we shall see later, this intent was
not in fact translated into hardware.

|

Al the time, the 356 program had not yet been
abandoned. On October 23, 1961, Porsche requested
in a letier that Reutler's chief executive, Walter
Beierbach, “study options for delivering a simplified
and lower-cost cabriolet, which can fill the market
niche of the discontinued Roadster.” Despite a
detailed 25-point program outlining such a siripped
maodel, the project never materialized. The firm's

resources were fully occupied with development of
the 901. Even the design of an open 901 was moved
to the back burner, as the timetable for bringing the
coupe to market was already very tight.

Yet the subject of a 901 cabriolet remained a topic
of discussion. In the fall of 1962, three proposals
were presented as 1fyp scale drawings and a U7s
scale model, sent to the Wilhelm Karmann Compa-
ny. The Osnabrick-based body manufacturer was
asked to evaluate these designs for manufacturing
feasibility. A letter from Porsche, dated October 18,
1962, reiterates the design variations.

a) MNormal cabriolet with full folding
and full boot, Polyglas [clear flexible plastic
window, removable via zipper as necessary.
When stowed, the top is o present as low a sil-
houeite as possible.

b) Collapsible version with partial top bows, but
stowable after folding in a completely recessed
position by means of a top boot. (When stowed,
top mechanism may be protected by cover held
in place by snap fasteners.) In this case, the top
fabric would be removed completely.

¢) The main top bow would be formed by a protec-
tive sheath (roll bar), rigidly mounted or collapsi-
ble, ibly painted, with removable rear section
and forward roof panel.
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Al this time, it was not yet foreseeable that this
last version would be the one ultimately chosen. A
memo from Porsche draftsman Fritz Blaschka, dated
May 28, 1963, records further concepts. The possi-
bility of a “simple roll-up roof, similar to that of the
Opel cabriolet sedans of 1933-1935" was discussed.
The idea was suggested by technical director Hans
Tomala, because it would retain the luggage and pas-

senger spaces, including the rear jump seals.

A concept by Ferdinand Alexander (*Butzi”) Por-
sche envisioned a “rigid steel roof, easily removed
by hand, between the windshield and the rigidly
mounted roll bar.” Chief criticism for the design was
its awkward operation, which would force the driver
1o stop and get oul of the car. A conventional sliding
roof would not suffer from this restriction, but one
would have 10 be content with a much smaller roof
opening. Also, there was as yet no way to store the
roof once removed.

A third possibility raised by the Blaschka memo
was a “normal folding-top cabriclet with compo-
nents thai could mostly be stowed below the body
line.” Of course, the disadvantage of this design was
that the jump scats could only be used with the top
erected.

Chief designer Butzi Porsche had a completely
different concept of the open 901: “It was my opi
ion that the open car should have a distinet break in
the roof ling, to underscore the Roadster feeling.” A

design drawing for this cabriolet shape is dated
December 2, 1963 (see illustration bdnw} Chm-

pared to the coupe, iuw w
rnduwdmtei‘nr?w& finally
was cosl. Slam the new rear sheet metal
have mwmuling,wh:dl,mmut
the enormous devel nt cost of the 901 coupe,

Porsche could not and would not incur,

The folding uh-iulctwmld-huhwhu
nsive. s memo on: “As no
mlfixﬂp:mnfulm:mlﬂvuﬂuﬁm]ivﬂndlm
h!gdmgnuflhemme.modlﬂmﬁunﬂrmﬂ
.'.lmwmljfc:ﬂ',r cabriolets
wmmadt%in 'gadmmdmmﬂ
ber 18, lPﬁEMgmr gm:i.ﬂmﬂuhl'ﬂ:
Schriider I:-:nun.in.-n::u:nmI was sketched in.
MNow living in Weissach, craftsman Schrider empha-
sizes thal “With this top, there would have been no
5 left over for an engine.” 1t was not until two
meslnlenhlhum i a full cabriolet
Porsche project. Schrider “With the engine in
, the folded top would have stood above the
. like & VW Bectle cabriolet, and that would not
have been acceptable for a sports car of Porsche's
slature,”

Between June 26 and December 18, 1963, six
design concepts were created, reflecting the more
important considerations on the subject of the “open
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901." These are illustrated in the first chapter of this

book, “Beginnings.” The term cabriolet is applied 1o

vehicles with rigid bows, removable roof and folding
rear window. The following were considered:

— a coupe with steel shiding roof;

= a coupe with removable steel roof;

— a coupe with a rigid roll bar and removable steel
roal;

- a cabriolet with a break in the rear roof ling; and

~ a cabriolet.

Afiter the successful presentation of the 901 coupe
al the 1963 Frankfurl LAA, and visitors to the Por-
sche display repeatedly asked for a cabriolet, the
maodel and design departments imensified their work
on an open 901. A movie made at the end of 1963
records a preliminary model viewing by Ferry Por-
sche and his son Ferdinand Alexander, The studio

contains three white Plasticine models in 155 scale,
behind them two Studebaker studies in black lac-
quer. Among the Porsches we see a cabriolet version
with a removable black roof, a roll bar painted in
body color and still steeply raked aft, and a rear fold-
ing top section. A second model also has a remova-
ble roof, a silver-colored rol! bar and the roof line
break favored by Butzi Porsche. The monochrome
third version explores different orientations for the
roll bar,

At this preliminary viewing, it was decided that
Porsche would not forego the built-in roll bar. For
one, il represented a unique design element, and for
another Porsche feared that LS. regulations would
someday eliminate open vehicles without rollover
protection. Because American as well as all other
European car manufacturers were still happily pro-
ducing full convertibles, this could not have been the

Buizi Porsche and his creation, in
scabe. The open car, wilh ils
silver-cobured rdll bar anmd feldabbe
renr window, was initialy colled the
Wl cabriolet,

sole, decisive factor in favor of the Porsche roll bar.,
Moreover, as was often reiterated, the roll bar was
originally intended 1o be collapsible with the top
down. The only problem was that this could not be
realized due to space constraints. [t was also decided
that the rear window would extend to the roll bar,
and attach to it by means of a zipper. The cloth

of the zipper on the roll bar side would be antac

1o the inner wall of the roll bar,

Porsche’s first internal presentation of the “open
901" mockup to a larger andience took place on June
12, 1964, in a separate building of the body plant.
Present were Ferry Porsche, his son Ferdinand Alex-
ander, Hans Tomala, Walter Beierbach, domestic
sales chief Harald Wagner, chief body engineer
Erwin Komenda, and Fritz Blaschka, who took
notes. Harald Wagner once again pleaded for a full
cabriolet without roll bar. Eventually he realized that
1o many expensive changes, such as a lower wind-
shield and altered rear shape, would be
On this day, Porsche management agreed upon
design vanation based on the rigid roll bar. Ferry
Porsche requested a few ch 5. The forward roof
receiver, at the top of the maﬁ:hnld. was to be kept
a5 small as possible for easier entry and closer simi-
larity 1o a true cabriolet. Further, the rear edge of the
roll bar was to be altered, and the originally planned
folding top bows were to be dropped to increase rear
scal headroom. The basic door assemblies, including
vent windows, were to remain unchanged, but the A-
g]lals were (o have heavily reinforced bases. Ferry

ssche also suggested that the rigid removable top
be stowed ahead of the jump seats, Roof stowage,
however, was one aspect which still needed work.
All other changes were to be carried out on the exist-
ing mockup, which consisted of aluminum sheet
metal on a wooden buck. Komenda immediately
drew up a timetable, divided into the following Tar-

ga-specific segments:

Body,

Rigid, non-removable roll bar,
Doors and windows,

Plastic forward roof section,
Fimtings,

Polyglas rear section. and
Seals
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Emleuuh:p,chiefnhhegmmd:nmnm
immediately began a search for prior claims o simi-
lar designs. He the Triumph TR 4 and several
Daimler-Benz which in some ways resem-
bled the Porsche solution, but whose overall
differed from it. The only dinger was from a patent
filed on June 1, 1964, by the Braun company, for a

with roll bar. Neventheless, in a memo to Por-

m 1 dated 5, 1965,
e e
dmgnrhangeﬁrthecﬂ:rn]ﬂ.uahudym
ed by two vehicles, is necessary.”

Al the end of January, 1965, the first test drives
with the cabriolet ook place. Helmuth
Bott paid particular attention to wind noise, flutter-
ing of the rear window and lack of body stiffness.
Dnlanunryt&,lﬁlﬁs Bott reports that “The cabrio-

1gnodwerl]lunpmm driving over
mbglvn?;mus[bm ) at high speed, one notices the
familiar lack of common to cabriolets, but it
is no more pronounced in this car than in the 356 C
cabriolet... Tests with the roof installed could not be
carried out, as the rigid panel is still not available.”

Indeed, the roof panel was not vet finished when
the test crew travelled to Wolfsburg for their test
session. Porsche employee Knoll was to arrive a day
later with the panel. Knoll arrived in
Waolfsburg the following evening, but minus roof,
which he had forgotien. His punishment was simple:
that same night, heh,admnpepn’:men hours driving
back to Stuttgart to get the missing part. During a
second test drive, Helmut Bott was able to close the
roof and determine that “Even at 55 km/h [34 mph]
strong wind noise is audible, which increases with
E%bd to the poinl where one can converse only by

uting. The main source of noise is the gap

between top and windshield frame.” The chief of the
road test department had a complaint regarding safe-
ty aspects: “The (temporary ) top catches installed on
Cabriolet 1 are not acceptable in their present form,
as they Ipfcunl many possibilitics for injury in the
event o ident.” However, Bott"s overall con-
clusion was positive: “In summary, it may be said
that, after the listed faulis have been corrected, the
:abnoh:l is usable under all driving conditions, with-

out major design changes.”




Shortly thereafter, Bott presented his findings to
the individual departments at a large internal meet-
ing. On display was the first cabriolet test car, with

ype chassis number 13 360, built by Karmann
in Osnabriick and delivered to Porsche on Sepiember
10, 1964, It was decided 10 cover the removable pan-
el with grained black vinyl, as was done on the Opel
Diplomat, to reduce the width of the roll bar, and to
mount two Porsche crests, like those on the wheel
covers bul in gold. These crests did appear on the
dark green Targa of the first sales brochure, but nev-
er wen! into production,

On June 9, 1965, Rolf Hannes of the road test
department drove the second experimental cabriolet,
chassis number 13 396. Hannes found a new prob
lem: “With the roof panel removed and the rear win-
dow closed, there is an intense draft in the area of the
driver's head, which blows the hair forward. But
worse, there is a strong forward draft under the seats,
which picks up dirt from the floor and slings it into
the faces of driver and passenger. For these reasons,
it is almost impossible 1o drive without wearing a
cap and glasses.” Fortunately, this could be solved
relatively casily

The roof panel did not work entirely as planned.
During the design phase, Butzi Porsche believed that

The first mockup
of the “open car,
W1 im front of
the hady shop,
Juinse 1Z, 1964,

one could drive this new type of convertible in its
closed form at high speed without having the top
inflate like a balloon. In practice, thas was only pos-
sible under certain conditions. Despite stiff side
frames and front and rear transverse ribs, the collap-
sible, rubber-coated cloth design bowed upward at
high speeds.

On August 11, 1965, Porsche registered its top
design with the patent office, under the number
1455743, The invention was not officially disclosed
until May 22, 1969, and, after the relatively long
appeal period had expired, became legally binding
by means of an announcement on October 14, 1976,
Hans Tomala, who as chief engineer had overall
responsibility for the project, and designers Gerhard
Schrider and Werner Trenkler were named as the
inveniors,

In view of the planned design solution, it no long-
er made sense 1o call the open car a cabriolet, During
a brainstorming session in Zuffenhausen, Walter
Schmidt (nicknamed the “General™), chief of pur-
chasing and responsible for central planning, export
sales boss Erich Hirsch, domestic sales director
Harald Wagner and customer service chief Hans
Klauser listed all the race tracks of the world and
considered their names for possible use. Mercedes

had a model named the Nirburg, Opel had a Monza
e name of the long-distance event run in the hills
of Sicily, the Targa Florio, had not vet been claimed.
As “Florio™ didn’t have the right ring and would not
have been understandable in every foreign language,
Harald Wagner simply proposed the designation
“Targa.” The proposal was approved by those
present. What was not realized al the time, but which
turned out o be a happy coincidence, was that the
Italian word “Targa”™ translates as “shield,” and
indeed the safety hoop does serve as a sort of shield
for the car’s ooccupants

Harald Wagner, who remained a Porsche employ-
ee until very recently, was expected o supply esti-
mates of expected Targa sales as a portion of total
911 sales. Wagner, who had the lack of an open ver-
sion pointed out to him on a daily basis by custom-
ers, estimated that Targas would represent an incred
ible 40 percent of 911 sales. This, despite the fact
that he had only seen the mockup, with its much
wider roll bar, “A gigantic thing,” he necalls today
Wagner’s belief in the open 911, thenceforth called
the Targa, was confirmed at the 1965 Frankfurt
International Automobile Show.

Porsche's newest model was described in a press
release dated September 1, 1965: “The Targa is nei-
ther a cabriolet nor a coupe, not a hardiop nor a
sedan, but rather something completely new.”

“With this model, we not only present a new car,
but also a new idea: the application of a safety hoop
in a production car and thereby the world’s first safe-
tv cabriolet... It is Porsche’s privilege to be the first
auto manufacturer in the world to offer a roll bar on
da |‘I:1|,:|-.n_'||-.-l'| Car

Targa Spyder. Without roof panel and with folded rear window,
largas offered virtually all the pleasures of @ full convertibile.



Targa Bel Air. “Topless,” with a
kg sumrosl.

Targa Hardiop,
As well seuled as
W cowpe, bt
with wind misise
inchuded at no
adldbitsnnal
charge.

Targa Yovage. Folding top and
it rear wimsbow can b remaoey e
by memns of o simgle ripper.

The press release also emphasizes the Targa's pos-
sible variations:

l. Targa Spyder
“The completely open version, i.e. without roof
panel and with folded rear section,..”

[

. Targa Hardtop
“With a rigid roof panel, made of heavy, extreme-
ly durable plastic, the Targa twmns into a hard-
top...”

1. Targa Voyage
“In place of the rigid roof panel, a folding panel is
available for touring...”

4. Targa Bel Air
“In this case, one can leave the rear section in
place and drive without the top, i.e. “topless,” as
with a giant sunrood, to enjoy fresh air and sun-
light from above, or leave the roof in place and
release the rear section by opening a single zip-
I.'Nf[...

Al the Frankfurt show, the price had not yet been
announced, but the sales staff gave an approximate
added cost of about 1500 Marks above the price of
the coupe. The car was to be delivered in the spring
of 1966 and would be available with the four and

Harald Wagner:
“By happy

o idence, Lhe
lislism wisrd
“Targs" itranslsics
as “shield".”

six-cylinder engines.

Porsche had a winner on its hands, The Targa was
the hit of the Frankfurt show. The newest Porsche
graced every magazine cover, and even the president
of the Federal Republic of Germany expressed
intense interest as Ferry Porsche explained the think-
ing behind the roll bar. g

Before the car was ready for delivery, there
remained a great deal of detail work. On September
27, 1965, Helmuth Bott commenced an endurance
test on the torture track section of the Waolfsburg
proving grounds. Although the car was a pre-
production example, its serial number, S00 (02, was
comsistent with later production cars. In carly
November, the car was disassembled for inspection.
The results were less than satisfactory. For prototype
number 4, reinforcements were welded into the rear
door sills, and the heater tube was altered. On Janu-
ary 6, 1966, this car was ready for testing at Wolfs-
burg, survived the torture track and, after examina-
tion, finally met Porsche’s quality standards. To
minimize resonance effects in the body, all Targas
wiere equipped with radial tires and Boge shock
absorbers.

As the Targa had already gamered worldwide
praise as a safety convertible, on November 10,
1965, Targa test car number 28 was subjected 1o a
drop test. The car was lifted 1o a height of two
meters (6 fi. 8 in.) and dropped upside down. Por-
sche's engineers were not satisfied by the results,
and designer Werner Trenkler was assigned the task
of reworking the roll bar. The hammerforms and the
final components of the top design could also not be
completed before early January 1966, pushing deliv-
ery of production Targas back from spring of 1966
to January 23, 1967. When it finally arrived, three
variations were available: the 911 and 911 5 with
chassis numbers beginning with 500 001 and the
Type 912 with numbers starting at 350 001.

Meanwhile, Ferry Porsche had decided that the
Targa, which still appeared in most reports and
memos as “Cabriolet” or “Cabriolet Targa,” would
not be equipped with an air conditioning system.
The company's chiefl executive based this decision
on a memo dated October 27, 1965, from Egon
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Forstner, chief of the calculating department. Forsi- B et et
mer reporied that “it would not be possible to install a
compressor, as the bulkhead between the cabin and

the engine compartment has a different shape from P
that in the coupe.™

In contrast, Porsche tried to case the burden on its | T L i T It
customers who chose to drive in the winter. A ski

Tueday, prices like these con only be found in dreams. Roland Welf
bought the 102nd Targa ever made for 15,500 DM (about $4625),

41 the 1968 Frankfart
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presembed the world's
first sty
o et bl

Faor races organised by the Arademic Mator Sports Club of Stettgart University, car sumbers were applied by hand.
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holder was developed especially for the cabriolet
“Targa,” available as of June 1965 as part no.
G071 B500.01.3.40.

For most Targa customers, winter was the last
thing on their minds as they took delivery of their
cars in the spring of 1967, Independent businessman
Roland Wolf of Stuttgart was one of the first 1o drive
a Targa. The emterprising Swabian had oblained his
open 911 by means of a slight detour, In carly May,
Wolf flew up to the Hannowver trade fair, but on that
fine day had no great desire to march through its
stuffy exhibit halls. The words of a press release
about the new open Porsche kept running through his
head, and he had already sold his 1963 356 C cabrio-
let. Wolf also knew that even in these first months of
production, demand already excecded supply, even
though the car was not even being exported vet. He

-

e
A
Urrunt work. Installation of the rigid rear window regquires o great deal of experience, Many a Targa backlight has been hroken in the
ProCess,

speculated that the supply in Hanover might be
somewhat better. As soon as he arrived at the air-
port, he reached for a elephone directory and found
Petermax Miiller's Porsche dealership. There, he and
salesman Friedrich Carl., Count von Hardenberg,
closed the deal. Roland Wolf was the first owner of
a red Targa, chassis number 500 102, of which he
took delivery in Stutigart after a minor body repair
Today, Roland Wolfl wistfully recalls that “Back
then, we almost always drove at the limit.” Old race
results from the Academic Motor Sports Club of
Stuttgart University document that Wolf and his Tar
ga competed successfully againsi the likes of BMW
2002, 1800 TL and Alfa Romeo 260K,

Bui the T.!‘.';l:.l had its dark side, too. Wolf recalls a
drive 0 Lake Constance, on back roads. Suddenly
the outside air temperature plummeted and hail

began to fall. He tried to close the unzipped rear sec-
tion, in vain, and soon the second-generation bathtub
Porsche began to fill with water. The temperature
drop had shrunk the plastic, and it could no longer be
closed. For this reason, Porsche service shops recom-
mended that customers not open the rear section if
the temperature dropped below 15 "C (about 60 °F).
Mo wonder then that a huge 60 mm (nearly 217 inch)
outside thermometer, part no, 644, 741.601.06, was
one of the most popular Targa accessories, at a price
of 75 Marks.

Of course, Porsche continued to improve the Tar-
ga. As of chassis no. 500 464 (911) and 550 341
(912), Porsche installed an improved latch for the
folding top. As of the 1968 model year, an optional
rigid rear window was available; the glass rear win-
dow was made standard during the 1969 model year.
This move was forced by Amerncan safety standards;
as of January 1969, U.S. market Targas with plastic
rear windows had to be registered as two-seaters.
Instead of the rear jump seats, these cars had rwo
small locking compartments. When fitted with a per-
manently mounted glass backlight, however, the Tar-
ga could be registered as a 2+2. The solid glass win-
dow had other advantages: rear visibility was greatly
improved. Thanks to embedded heating elements,
this was also true in bad weather. Because wind
noise was redoced, and the Targa more closely
resembled the coupe, the solid rear window model
became increasingly popular. Its devoted following
included a large proportion of women. In early 1970,
the Targa exceeded the 40 percent share of 911 pro-
duction predicted by Harald Wagner.

The 911 Cabriolet

Popular as the Targa was, some would always
regard it as a half-hearted stopgap measure. What
they really wanted was an uncompromising open
Porsche. Ernst Fuhrmann, company president
between 1972 and 1980, wouldn't even consider an
open 911, Quite the contrary, after he had introduced
the Turbo in 1974, despite the oil crisis, Fuhrmann’s
attitude had undergone a transformation. He wanted
the 911 1o die quietly, and regarded the 928 as its
rightful successor, But long before that, Helmuth
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Bott had recorded his prognostications for the future
of the 911. He and his team continued to believe in
the success of the 911 and could well imagine a 911
cabriolet. To be safe, at the 1981 Frankfurt Auto
Show, Porsche tested the attitude of and cus-
tomers with a cabriolet prototype. {(Gerhard
Schrider’s drawings for this show car still labeled it
a “Speedster.”™) The car had one additional remarka-
ble feature: it was equipped with all-wheel drive.
Although the new drivetrain technology was made
visible by means of mirrors, interest for the AWD
systemn remained lukewarm; it was the uncompro-
mising 911 convertible concept that drew the atten-
tion of show goers. After a long dry spell without a
true cabriolet, Porsche fans heaved a sigh of relief.

To save time, Bott did not go through the usual
channels. Instead of issuing a work order to the
design department for a new cabriolet, he engagad
convertible top specialist Gerhard Schridder directly.
On Maundy Thursday (the last working day before
the Easter holidays), Schrider arrived at Bott's
home in Buttenhausen at the wheel of a dark blue
prototype, 0 have his handiwork appraised by Por-
sche's chief engineer. Bott recalls that “My design-
ers and | were enthusiastic about the top design.™
Schrixder says “To some extent, | was able to use the
reference materials 1 had gathered during my time at
the specialist coachworks manufacturer Ramseier &
Cie. in Worblaufen, Switzerland,” From these,
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specialist Schroder developed a new top bow design

for the 911, in which aboui half of the roof consisted

of stamped steel pancls. Yet the entire top could be
lowered completely into the bodywork. T

ous new design ensured that it would retain its shape

even at high speeds, up to the top speed of 245 km/h
{152 mph), and also provided good rollover protec
tion. Today, Helmuth Bott declares that ““What
Cerhard Schroder achieved in record time was a
maslerpicce.

Schrider never got rich from the patents regis
tered with his name as inventor. German patent law
specifies that Porsche musi pay the imventor 33 Pfen
migs per car produced. With 41,436 cabriolets pro-
duced 1o '\-1.|:\- 1993, that works oul o 13,673,858
Marks. Mot a fortune, bul not at all bad eithe

Uhpening or closing the maneal lop & acoomplidhed in sconds.

Of course, removal of the Targa bar exacted a toll
in terms of chassis stiffness. Extensive stiffening of
the floorpan compensated for this loss. This, of
CowITse, agam H_'Iil.llr\'l.l a multitede of tesis,

A first, the wop was still manually operated. A zip-
per permitied opening the flexible plastic rear win-
dow. However, from the very beginning, Ferry Por-
sChe had deswred an elecirically operated top. One of
the design targeis was officially siated as follows: “A
system 1s 1o be devised which will perform the trans-
formation from closed o open top, and vice versa,
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without manual intervention. Furthermore, it is
desired that the top opening and closing process be
possible from within the car, withowt opening doors
or windows.y This catalog of requirements seemed
realizable, but would have required too much devel-
opment time; the plan was to offer the cabriolet as of
1983, The solution was to first offer a manual top,
followed as soon as possible by the automatic top.

Again, it was Schroder who was given a direct
assignment to build the prototype. The manually
operated roof was an ideal starting point for the
desired amtomatic. The roof latches were modified
for electrical operation. and space had to be found
for the electric drive componentis. Both motors dis-
appeared under a cover behind the rear seat backs.
Power was transmitted by two fexible shafts o
gear-driven arms located under the rear side uphol-
stery. The windshield frame provided adequate room
for the top latches; the top was located by two pins.
The top mechanism was activated by a pushbutton
which was only active when the car was parked.

This may all sound quite simple, but in fact the
drive motors activate 13 moving bows as well as the
top frame and linkage arms, with 22 pivots in the top
and on the body. The sequence of operations is mon-
itored by a microprocessor control unil. After a top
closing operation, an indicator light in the dash-
hoard notifies the driver that the top has been prop-
erly latched. The entire operation takes 20 seconds.
Automatic operation provided the 911 with the best
convertible top on the market. In addition, wind tun-
nel tests showed that the convertible had a better Cg
than the coupe, because the soft top could conform
foy the air flow. The high-grade mechanism had is
price; electrical operation added about 4000 Marks
to the cost of a new car.

And what of the Targa? It remained a sales suc-
cess, The cabriolet broughi a new group of custom-
ers to the Porsche fold. Targa fans remained loyal,
with few changing over to the completely open mod-
cl. After all, the Targa also provides open-air motor-
ing; if desired, rolling up the side windows makes its
interior virtually draft free. The customer is able to
control the Now of fresh air and, in bad weather,
gives up nothing to the coupe. On the other hand, the
cabriolet could be brought up to the standard of an
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(the Porsche 356 Speedster was born in 1954 ) ful-
filled a dream for many Porsche drivers. This most
open of all 911s was based on the 911 Carrera Turbo
Look, but could also be ordered with the narrow
body. The windshield was lower, and the manually
operated rudimentary top disappeared under the twin
fairings of the composite body-colored turtledeck.

At the 1987 Frankfurt auto show, Porsche showed
a Speedster Clubsport, completely devoid of any sort
of windshield and with only one seat backed by a
small roll bar. This version never went into prodoc-
tion. The roadgoing Speedster went out of produc-
tion after the 1989 model vear. The planned 2100
examples were quickly sold, despite styling which
may have required some gelting used to, as il was
based on the new 964 bodywork, Nevertheless,
prices escalated well over the original selling price,
and did not stabilize wntil two vears later.

As of the 1990 model year, the Targa and cabrio-
let were available with the new 964 bodywork, How-
ever, demand for the Targa was declining. Both ver-
sions were available with Carrera 4 drivetrains, and
the Turbo Look was optional for rear-wheel as well
as all-wheel drive models, Tt was not until the Paris
salon of October 1992 thal the Speedster experi-
enced a revival. in iis new form. li was to be offered
only with the standard narrow-body Carrera cabriolet
hudnnllk It didn’t take long for customers to
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protest this limitation, and the Turbo Look Speedster
was made available in the summer of 1993,

The new Speedster generation did not inmfpnral;c
the characteristic features of its predecessor within
its newer bodywork. Components such as the top
mechanism had to be re-engineered, for which Luiz
Podewski bore responsibility. Podewski emphasizes
that “In keeping with the good old Speedster tradi-
tion, the top is opened and closed manuwally. This
chore has gotten easier, though.” Indeed, compared
to the 1989 version, the latch mechanism was exten-
sively reworked. After a short introduction and
observing the prescribed sequence of operations, the
fabric top is easily managed. Sealing was also opti-
mized; Podewski explains that “1f a Speedster passes
our sealing test using anit'v:ia] rain, it is perfectly
suitable for everyday use.” The rigidly attached
windshield and improved rubber seals, including
those on the side windows, improved matters consid-
erably. Moreover, the latching of the composite cov-
er, which completely hides the lowered top, was
improved.

The Carrera RS seal shells, painted in body color,
and leather upholstery specifically designed for the
Speedster provide visual accents. Other conspicuous
features include body-colored instrument panel
accents, shift lever and parking brake handle. Por-
sche returned (o the Speedster phil hy of the
1950s; at its German market introduction in the
spring of 1993, this minimalist car with maximized
qualitics was priced at 131,500 Marks, 8457 Marks
less than the comparable Carrera 2 cabriolet. And
this despite inclusion of conveniences such as clec-
tric windows and air conditioning. [nitially, the low
windshield did not provide adeguate support for an
inflating airbag; minor modifications later allowed
airbags o be available on the Speedster.

This does not in any way diminish the pleasure of
driving a Speedster. The low windshield lets the
driver experience the pure joy of driving. The two-
seater blasts 10 100 km/h (62 mph) in 5.7 seconds.
Like the other Carrera models, top speed is listed as
2640 km/h. Theoretically, it should be higher, as the
Speedster has a smaller frontal area.

The new Speedsier, which had a pmductinﬂ run of
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exactly 930 cars, continued in production to the end
of 1993, Even though the new Carrera peneration
(internally designated the 993) had already been
revealed at the 1993 Frankfurt auto show, the Speed-
ster confinued to sell, often with optional Turbo
bodvwork.

The Porsche 911 Carrera cabriolet, introdeced in
March 1994, is based on the Carrera coupe which
celebrated its debut in September 1993, Compared to
its predecessor, numerous cabriolet-specific compo-
nents were optimized and integrated into the latest
iteration of the classic sports car. Thanks to a new
restraint system for rear seat passengers, housed in a
seit belt dome, the cabriolet can once again be sold
as a full-fledged 242 in the United Staies, A new
wind blocker, which raises automatically when the
roof is lowered, offers a completely new, user-
friendly solution to0 unwelcome turbulence in the
Carrera cabriolet.
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The roof raises or lowers in only 13 seconds.,
Compared 1o its predecessor, lop operation has been
altered. In the new cabriolet, top operation is possi-
ble while the engine is running, but for safety rea-
sons the vehicle must not be moving. To ensure that
this condition is met, the top functions only when
the parking brake is applied. The ignition key must
be in the “run” position.

The interior of the new 911 cabriolet is more
attractive than ever. The entire top mechanism and
the attachments for the top fabric are now covered
by a headliner, which results in a neal, smooth envi-
ronment. The new headliner is made of a material
which acts as an excellent sound deadener and also
folds very easily.

Due to insufficient demand, the Targa will not be
affered, at least for the time being. Nevertheless,
open cars will always be part of the Porsche legend.
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The Carrera RS 2.7 and its successors

Highly addictive

If forced to choose the one definitive 911 model
from a 30-year history of superlative six-cylinder
sports cars, one very special model immediately
comes to mind: the Carrera RS 2.7, introduced at the
Paris salon in October, 1972, When production end-
&d in the fall of 1973, 1580 examples had been built.
Why this car, above all other 911 models? There are
several pood reasons. For one, this particular model
is visually very attractive. The RS is an especially
well balanced compromise between visual appeal
and engineering necessity. The Carrera RS wears a
steel suit cut in the original 911 style, and carries it
well despite the addition of very necessary aerody-
namic aids, The front air dam and rear “ducktail”
spoiler add an aggressive dash to the car’s outfit,
without becoming obtrusive. Second, it was the first
011 to carry wider rims at the rear (7 inch) than at
the fromt (6 inch), and its fenders were flared accord-
ingly. These fender flares were restrained enough to
allow the 2.7 RS to go down in Porsche history as
the epitome of the pure, slim-bodied 911,

The RS hardware is fascinating, but not sensation-
al. The 2.7 liter powerplant is the logical outgrowth
of the production 2.4 liter engine. Not surprisingly,

back seat to pure performance, and loud, relatively
thirsty cars were not yet stigmatized. However, by
the time the RS came to market, the first oil crisis
had changed all that. From that point on, engine
designers would have to meet environmental stan-
dards in their search for more power. For this reason,
the effortless power and acoustic presence of the
potent 2.7 liter powerplant would make it the ulti-
mate 911 engine from the days when sporting ability
went unchecked by environmental concerns

[hen there was its lightweight design philosophy,
which actually was not a philosophy at all but rather
an honest assessment of reality: the decisive factor
in sports car design has always been the car’s power
to weight ratio. Lightweight construction is the most
efficient method of improving performance. Braking
distances are shorter, and the car accelerates more
guickly. Aside from the 911 R of 1967 and the 911
5T of 1970, both rare, uncompromising production-
hased derivatives, the RS was Porsche’s first effort
to offer a race-capable machine to & wider circle of
enthusiasts. Later, as customer demands for comfort
increased, this would become increasingly difficult

But the success secret of the 1973 RS is its overall

11

the 1'%) horsepower of the 2.4 grew to 210 hp in the T

e - L : v a he U1 ST af 1970
2.7. The RS was developed at a time when consider- halance. Everything fits together: the body, the el mreglls
ations of unleaded fuel and noise standards took a engine and the suspension harmonize with one ymd “T™ midel
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another. Purists maintain that it’s all the car anyone
would ever need — or want. The 911 RS is now over
20 years old, by any ordinary definition a vintage
car. Yet this bit of reality is forgotten the instant one
drives the car. The 2.7 RS was so advanced for its
day that its performance is Impressive even ina
modern context. When the throttle s Aloored, its 210
horses mobilize its lightweight structure with a vehe-
mence matched only by much more powerful mod-
ern sports cars. Full application of this sports car’s
power yields a clearly perceived, distinctive sound
lacking in more modern vehicles. Even today, The
2.7 RS provides pure, unadulterated driving pleas-
ure. The realization that its performance was sensa-
tiomal for its day naturally adds to the enjovment

In contemplating the 2.7 RS, we must nol lose
sight of one thing. Porsche would long since have
ceased 1o exist if the sports car smiths of Zuffenhau
sen had nnl:-. built the RS or onlv the 2.7 RS. This

pure sporis car appeals to a very limited group of
hard-core fans. 50 we come (0 an alternative answer
to our original question, the question of the defini-
tive 911. Only 1580 examples of the RS were built,
including 55 iterations of the racing Carrera RSR.
This naturally increases its exclusivity. And hardly
two examples are alike. There is a deep-rooted falla-
cy that all RSs were delivered in Grand Prix White,
as the original plan 1o make the car available only in
a single exclusive color was not adhered to. The RS
was available in every regular and special order col-
or, as well as colors to sample, but not in metallic
paint. Admiuedly, the first RSs were delivered in
white. However, they were distinguished by the Car-
rera script on the doors and their painted wheels,
which could be ordered in blue (205 cars), green (60
cars) or red (185 cars). Light yellow was the color
chosen for 296 Carreras. The Carrera script on doors
and engine lid also leads 1o confusion. The original
sales brochure shows them as “positive™ script, but



Even parked, the Carrera RS of 197} makes a dynamibe lmprossion, withowl becoming obdrsive. The model sl n here is an RS 5port
iopinn code M 471

in fact “negative” script was applied to production
cars. The three colored scripts (red, blue, or green)
could only be applied to white cars. All other colors
came with black script. For the RSR, any script color
could be ordered.

Further RS paint details will not be mentioned in
this volume. Readers interested in more detailed
information are referred to a magnificent work,
unique among astomotive books, by Austrian enthu-
siasts Thomas Gruber and Georg Konradsheim.
Their meticulous three-year research project is the
last word in Carrera RS history.

Maturally, each RS is a lightweight 911, but there
are differences. The lightest version was the RSH,
intended strictly for homologation. For weight rea-
sons, it was not even fitted with stabilizer bars and
carried tiny 163 tires at the front. Only 17 were built.

The RS Spont (option code M 471) was intended
for club racing and amateur motorsports activities,
vet fully capable of everyday service. Porsche
reduced the weight of the touring version from 1075
kg (2370 Ibs.) o the RS Sport weight of 975 kg
{2150 Ibs.) by painstaking detail work. For example,
the bumper deco sirips were deleted, as were the
engine hid laich and the rear rubber bumper guards.
Decals replaced Porsche crests, and the rear quarter
windows could not be opened. The intertor lacked a
clock, comfortable carpeting, passenger sun visor,
arm rests, door storage pockets and rear seats, The
door latch was actuated by a pull strap. Only one bat-
tery was fitted, on the left side, and only one low-
frequency horm. The spare tire was a collapsible
“space saver” supplied with an inflator boitle.

The Sport was built during the entire RS produc-
tion run. This should also lay to rest the second erro-
neous legend, that the first 500 were built as light-
weights, How then could the fourth from last car (of
the 1580 built) have been a Sport? A total of 200 RS
Sport editions were buill.

Customers ordered the RS Touring (M 472) a total
of 1308 times. Equipment was virtually identical to
that of the 911 5. On this model, in particular, equip-
ment and accessories could be combined freely. The
standard equipment fitted 1o each car may be found
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in Gruber and Konradsheim's RS book.

The 55 examples of the RSR racing version (M
491) deviatgd much more from the production mod-
els. Their main differences were fender flares resem-
bling those of the later Tutbo model, a roll bar, a 2.8
liter engine and the braking system of the 917 race
car,

The technology of the 2.7 liter Carrera is
described in the year-by-vear model dmmptmns,
while detailed facts and may be found in the
technical specifications, both at the back of this
book. The story of the RS’ breakthrough in motor-

sports is presented in a separate chapter.
The 2.7 liter Carrera does not by m}rmﬂn:rq:ﬂ-

sent the end of the lightweight Porsche story. In
1974, it was followed h{uyet another high point in
sports car history, the 230 horsepower Carrera RS

3.0, Tt was halfl a second faster to 100 km/h [62
mph], but auto motor und sport observed a top

of “only” 238.4 kmyh [148 mph], where the 2.7

had gone 240 km/h. This was attributable to its wid-
er bodywork, based on that of the newer G-model.
However, the three-liter RS used thinner sheel metal.
The muscular fenders permitted fitting 8-inch
wheels al the front and 9-inchers at the rear. Behind
the wheels, Porsche installed the brake system of the
917 Turbo to provide stopping rmance match-
ing the acceleration potential of the 3.0 RS, especial-
ly important in the 330 hp racing version. A newly
developed rear spoiler, with a conspicuous rubber
surround, provided directional stability and down-
force.

To meet the homologation requirements for FIA
Group 4 (Special GT), 100 units had 1o be sold. Por-
sche built exactly 111 of these cars, of which six
were right-hand drive; five went to Britain and one
to Japan. The exact breakdown of subtypes is as fol-
lows: 54 roadgoing cars (Group 3), 42 RSRs (Group
4), and 15 [ROC cars. These last were ordered by
Roger Penske for the “International Race of Cham-
pions.” Visually, the cars appeared 1o be standard
production vehicles, but their bodywork covered
RSR mechanicals. In view of the hefty price tag of
54,900 Marks, there was some initial concern about
sales; due to the ongoing energy crisis, German
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autohahns were speed limited to 100 km/h. The Car-
reras sold quickly after the German government
declared the crisis over.

Because of its limiled numbers, the three-liter Car-
rera cannol be regarded as a successor to the 2.7 RS.
The same applies to the three-hiter 911 SC RS, sold
in 1984 as a customer car for amatcur motorsports.
Only rwenty left the plant, conceived for the race
track. With 935 cvlinder heads, more radical cams
and other race-tested modifications, the car devel-

255 hp and achieved a top speed of 255 km/h
[158 mph]. In fighting trim for Group B racing, the
SC RS weighed in at only 960 kg [2115 Ibs.], thanks
to its aluminum front fenders, front lid and doors,
plastic bumpers and front air dam, and thinner glass
all around. The brake system was that of the 911
Turbo, Cigarette manufacturer Rothmans entered
several 911 SC RS in the European Rally Champion-
ship, with Finnish rally ace Henri Toivonen contract-
ed as lead driver.

The next limited-production racer also represented
the absolute pinnacle of 911 evolution to date. In
1986, Porsche surprised the automotive world with
its technology demonstrator, the 959, which is cov-
ered in a separate chapter (pages 191 - 200)

For the 1987 model year, Porsche built 340 exam-
537) with a 231 bp 3.2 ltes powerpiaa, cxbausing
with a iter € L, &
through an mvunﬁmnmﬂvmym con-
verter. The rev limit was raised 1o 6840 rpm. This
82,275 Mark picce of sporting equipment was avail-
able for three model years. Eighty-one were built in
1987, 21 in 1988 for the U.S. market and 148 for the
rest of the world. In 1989, seven examples went to
the U.S. and 83 1o the remaining markets. The two-
“mIE had no m:d 0 :h:_admg ml'“:'ﬁal;n? rnﬂm
in ved into its cavities and no
gz‘:ing,;gtmﬁneuad interior sound level provided
drivers with a constant reminder of their investment.
Interestingly, Porsche did not offer Club Spcrn cus-
tomers their ¢ long-term anti-commosion
warranty; instead, the warranty against rust perfora-
tion was limited to only two years.

Externally, this athletically inclined 911 was rec-
ognizable by the “Club Sport™ script on the left front
fender. Right hand drive versions for Britain carried
“Carrera C5" script on the doors and on the rear hid,
similar to the Carrera 2.7 RS. The interior atmos-
phere was best described as Spartan. Many items not
deemed absolutely necessary were simply left out,
yet the electrically adjustable and heatable outside
mirrors were retained.

Maoded differemces: For the British market, the 911 Carrera Club Sport, available as of the 1987 model year, had bold “Carrera O8°
seript om the doors. The German and US. versions had only a disorest decal on the lef fromi fender.
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Worthy successor: The Carrera legend was reborn on Seplember TR 1990, a0 the Blrmingham Motor Shisw . 260 horsepower gave a bip
speed of 260 k'l [ 162 mph|.

In 1990}, Porsche announced its Carrera Cup rac-
ing serics. Customers with sporting ambitions could

buy one of the identically-prepared racers for the rel-

atively reasonable price of 123,000 Marks. In addi-
tion, they had to pay a security deposit of 75,000

Marks, which was returned only if the driver regular-

ly took part in races. This was Porsche's strategy to
prevent speculators from buving the Carréra Cup
cars solely to turn them over for a quick profit

When customers clamored for a new Carrera RS
for the street, Porsche reacted quickly. The new Car
rera RS celebrated its world premiere on September

18, 19940, at the Birmingham motor show. The legen-

dary Carrera 2.7 was reborn. And again, reduced
weight was a primary feature, By leaving out crea-
ture comforts, curb weight was reduced about ten
percent 1o 1240 kg [2731 Ibs.] Compared to the Car-
rera 2, detail work raised power output by 10 hp o
2600 hp, which enabled a top speed of 260 km/h [162
mph]. As on the SC RS, the brake system was bor-
rowed from the Turbo.

One thousand examples would be required for
homologation in FIA Group N/GT, but Porsche
raised production to 2164 units {not including the

RS America). Of these.

a total of 2051 were built a

the standard street version and the more expensive

sport version. The remaining 113

race cars equipped with the M 003 option package
As it turned out, Porsche buill too many Carrera

R5s; on the wscd car markcet, virtually

dropped (o rock-bottom prices, and Porsche was
barely able to sell its stock of new cars.

But Porsche’s RS philosophy was right on target
Customers wanted a sports version, but they also
demanded exclusivity, Concurrently with the RS, the
customer racing department in Weissach built a
lightweight version of the Carrera 4 for the race
frack, without a catalytic converter. Twenly copics
of this hand-built hightweight were made, at a price
of owver 300,000 Marks. This. presumably, was
exclusive enough
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cars were built as

new cxamples

The 1992 Carrera Cup version of the RS cosl
148,000 Marks, put out 275 hp and had a modified
suspension mounting 18-inch wheels. No street ver-
ston was ever built.

In 1992, Porsche revealed vet another confection:
the 911 Turbo $. With a base price of 295,000
Marks, it was conceived for Eﬁlh racing, but its limit-
ed production ensured thal collectors would also be
mN:r:st:d Extensive fine tuning raised the 3.3 liter

gine’s power output to 381 hp. A weight reduction
ul’ 13!1 kg [396 Ibs. | provided an incredible power to
weight ratio of 3.4 p [7.5 Ibs.fhp). For compari-
son, the 959 hadimw:rmweigm ratio of 3.2 P
[7.2 Ibs./hp].

For 1993, Porsche developed a particularly attrac-
tive model lineup for production-based racing (see
motorsports chapter). Weissach developed the “911
Turbo S Le Mans,” with its twin-turbo engine devel-

ing about 475 ifically to meet the Le Mans
?]me:r;gulﬂim m 11 Turbo 3.6 was
availahle for the IMSA Supercar Championship, and
the Carrera RSR 3.8 competed for the ADAC [Ger-
man Auto Club] GT Cup. This especially attractive
evolution of the Type 964 Carrera weighs only 1120
kg [2467 Ibs.] and is propelled by a powerplant
developing 325 h at umo and 360 Nm [265 fi.-
Ibs.] of torque at dy to race, with
nUMErnus alurmnum and -..-:ancmle components, the
ADAC GT Cup cars were initially priced at 270,000
Marks.

For the 1994 season, the German Porsche Carrera
Cup racing series, already a classic, was run with
brand new cars, based on the new Type 993 Carrera.
Again, a street version was available.

A completely new Carrera RS, based on the radi-
cally redesigned 911 Carrera (Type 993), was
introduced in February 1995, The engine displace-
ment was raised to 3.8 liters by increasing cylinder
bores to 102 mm. The 1995 Carrera RS included a
completely new induction system, known as
“¥arioram,” which provides variable intake tract
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length dependent on engine rpm. As a result, power
increased to 300 hp (221 kW) from the stock 272
(200 kW), yet torque at low rpm was also i
At low engiue speeds, the infake tracts of the Carrera
RS were nearly twice as long as those of the stock
Carrera. As revs increase, vacuum-actuated slides,
one per linder bank, shorten the intake runner

is makes the RS mdally tractable cven
in Eil}' traffic.

This new Carrera RS weighed only 1270 kg (2797
Ibs.), 100 kg less than the standard Carrera. This
weight reduction was achieved by deleting comfort
items including rear seats, electric windows, electric
mirrors, central locking, headlight washers and ster-
en speakers. The windshield washer system holds

¥ 1.2 liters (instead of 6.51). The extensive interi-
of illumination of the 911 Carrera has been replaced
by the smaller interior light of the Speedster, Air-
bags were available as an option,

A special version of the Carrera RS, the Club-
sport, was available for racing activities. Like the
RS, it was available in most markets as a street-legal
car. The anticipated production run of 100 units, in
left or right hand drive, qualifies the car for the FIA
GT2 racing class. In the German market, the 1995
Clu was priced at 164,700 Marks. That price
incl a welded-in roll cage, shock tower brace,
special racing seals for driver and passenger, six-
point harnesses, hattery kill switch and fire extin-
guisher. The modified front spoiler and adjustable
but non-retractable rear spoiler provide added down
force, The rear spoiler angle of attack can be ad
ed between zero and 12 degrees o maich it to
ent race tracks. The rear spoiler also includes engine
combustion and and cooling air inlets.

The Clubsport has even more Spartan equipment
than the RS. The interior sheet metal is painted in
body color, without sound deadener, carpeting or
uphalsiery. The dual-mass flywheel was deleted, and
an airbag is available as an option only on the driv-
er's side. The engine and suspension are identical to
thase of the Carrera RS.



Porsche 911 Turbo
New dimensions

ln the early 1970s, Otto-cycle [gasoling] engines
with exhaust-driven turbochargers were almost
exclusively found on racing engines. To achieve the
highest possible power output from a given displace-
ment, the amount of air drawn in naterally on each
cylinder's intake stroke was and still is simply inade
quate. However, normally wasted energy in the
exhaust gas stream may be used to drive a turbine,
which in turn drives a compressor mounted on the
same shaft. The compressor draws air, compresses i,
and forces it into the cylinders, When combined with
a commespondingly higher fuel injection rate, it is pos-
sible for such turbo-supercharged engines to achieve
maore than double the specific output [horsepower
per liter, or horsepower per cubic inch] of normally
aspirated engines.

As far back as the 1920s and 19305, racing enginc
designers put this priciple to good use, albeit with
mechanically-driven compressors. The Auto Union
senes of Grand Prix cars, developed by Porsche, is
only one of many examples from this golden age of
auto racing. But exhaust-driven turbocharging was
not invented by the men from Untertiirkheim [Mer-
cedes |, Zwickau [Auto Union | or Zuffenhausen [Por-
sche). The principle was patented by a Swiss engi-
neer, Altred Bichi, in 1905, Imoally, it was diesel
engines which benefited from exhaust turbocharging.

Paul Hensler, director of Porsche engine research
and development, explains that “Lack of compressed
alr was never a problem. But in the late 196(s,
matching the supply of high-pressure air 1o driving
conditions was regarded as an insoluble problem.”
On the race track, this was merely a secondary con
cern, especially in the American Can-Am racing
series; Porsche's turbocharged Tvpe 917 Can-Am
racers, with twelve-cylinder turbocharged engines
developing up to 1200 horsepower, could be driven
at full throttle for most of each lap,

For road use, however, other criteria become
important. What was lacking was some arrangement
which could regulate the amount of power produced
Even the inventive Swiss engine specialist Michael
May could not solve the problem. In the late 1960k,
he installed a small turbocharger, capable of supply-
ing useful boost even at low rpm. on a Ford Capn
¥6 engine. “Development chiel Ferdinand Piéch
assigned Julivs Weber and mysell 1o drive over (o
the Schwabengarage in Stuttgart, to test drive the
May Turbo,” recalls turbo specialist Heinz Diorsch,
at the time a development engineer at Porsche. “That
wasn't the right answer either

BMW also played a decisive role in the develop
ment of turbocharging. In 1969, the Bavarians won
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:m “Although this sounds like a simple il
solution, at the time it was completely new, but tur-
m[:-;‘l;gg had its own unique problems,”
il supply to the turbocharger
difficulties; bl:l.-ll.lst th: low turbocharper
mandated by a boxer engine, unpressurized
ﬂ could not return to the main lubrication circuit. If
the oil were left in the wrbocharger, it would seep
into the turbine section and would have produced
blue cxhaust smoke as it was burned. The answer
- was an additional scavenge pump 1o draw oil from
&Mrmt housing and feed it back 1o the vil

“Then we had thermal problems,” recalls Dorsch.
The turbine inlet temperature was as high as 900 °C
[1650 °F); wrbochargers on diesel engines saw only

600 “C [1100 °F]. Because both the turbine and the
turhine housing were subject to hot exhaust gases,
new materials and welding techniques had to be
applied to withstand these temperatures. Then there
were problems with seals and hcm'ngx. All in all, it
was a difficult job to add turbocha l_ﬁ:r technology to

the cramped engine compartment of the 911, even
though the first Porsche Turbos were not yet fitted
with the boxy intercooler.

Heinz Dorsch recalls that “Internally, at this stage,
the wrbocharger was still regarded as a tuning trick.”

But initial trials were so successful that soon the
question of building a turbocharged production car
was raiscd. The market environment for such a high-
performance sports car was anything but favorable.
Porsche was feeling financial pains and Heinz
Dorsch recalls that “Prophets inside the company
prognosticated that in ten years, there would be no
more gasoline.” Still, Porsche swam against the tide
and built a production turbocharged car. The deci-
sive event which led to this decision was experi-
enced by Porsche's manager, Ernst Fuhrmann, dur-
ing a 1972 race at Hockenheim. Wolfgang Berger, ai
the time working with Norbert Singer in the racing
department, clearly recalls that “We watched a race
in which a Ford Capri was running well in the lead,
followed by a BMW. The fastest Porsche, from the
Kremer team, had already been lapped. Al that poind,
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First serbes: The Turtss was available with a three-Hier o erplant beginmng in 1O75, Bis 12 i off st pro ided il harsepower, al the

lime & stuniing power salpal,

Professor Fuhrmann asked me why the competition
was running away from [our product].” Berger's
reply led o Porsche’s decision to reenter production-
based racing. The Carrera RS 2.7 was quickly devel-
oped. The rules for the so-called Group 4 (special
G1's) required SO0 units. But soon, Porsche™s power-
ful mormally-aspirated engine was made uncompeni-
tive by a new racing regulation, known as Appendix
I. Parsche decided to concentrate on Group 5 racing,
with the Tvpe 935, but also wanted a car for homolo-

gation in Group 4. In November 1973, company
management decided to build the reguired 400 cars
Ihis marks the birth of the 911 Turbo, which would
be developed under the type designation Porsche
Q3

Ihe Fact that it was the |l|'||_-. car in the F-||1|_!u|._|_ line

cquire leaded premium fuel made the decision o
g ahead with a streel turbo all the more remarkable.
All intake system parts were made in Weissach, as it
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would not have been cost effective to have ouiside
suppliers ool up for such limited production runs.
Similarly, the fender fares were welded on by hand,
as new tooling would have been too costly

Working with Bosch, Porsche also sought out the
mioal cost-¢Mfcient solution for the fuel inpection sys-
tem. Optimum results would be provided by air
metering at constant pressure upsiream of the com-
pressor, and fuel injection above the intake valve.
The state of the an for such a system was the Bosch
K-Jetronic, which, however, did not have a suitable
air metering unit to meet the airflow demand of the
six-cylinder Turbo. Instead, an available eight-
eylinder unit was used, having an air metering
capacity sufficient for 400 hp. Heinz Dorsch
explains that “we simply closed off two outlets.”
This method was stll used in 1994, after just under
30000 911 Turbos had been built. Within the Por-
sche model ling, the Turbo was always the one




model which could be offered for the longest time
without changes, and therefore was developed
accordingly. Dorsch emphasizes that “The Turbo
always had the lowest warranty claim rate.”

The three-liter Turbo bowed at the Paris salon in
the fall of 1974; a vear earlier, a turbocharged racing
version of the Carrera RSR had been shown. The
Turbo was a success for two reasons. First, 1975 saw
an economic upturn, and nol a moment 1O soonN.

ing to Paul Hensler, “The Turbo con-
veyed something that even we had not anticipated.
Iits tremendous acceleration, the fecling of being
pressed back into the seat, still excites Turbo cus-
tomers 1o this day. And we must continue 0 nurture
this unique [ascination.” Naturally, in the mid-1970s,
the Turbo's wide-bodied stance and its huge rear
spailer contributed 1o its sales success as well as its
image. Soon the Porsche 911 Turbo was simply
called “Turbo™ = a word to command the respect of

compelilors.

The very first Turbo was a unique example fitted
with a 250 hp 2.7 liter powerplant, tested in daily use
by Lowise Picch, Ferry Porsche's sister and chicf
executive of Porsche Ausiria. A three-liter version
priced at 65,000 Marks was available beginning in
March of 1975, A boost pressure of (L8 atmosphere
[12 psi] provided 260 hp, an impressive torque of
343 Nm [253 fi.-1bs.] at 4000 rpm, and acceleration
from zero to 100 kmv/h [62 mph] in 5.5 seconds. In
1974, the editor of aute motor wnd sport, Clauspeter
Becker, described his first encounter with Porsche’s
flagship: “With the turbocharger, Porsche has
achieved that which all of the previous displacement
increases never quile managed: abundant power al
moderate rpm.”

The Turbo 3.3

MNaturally, development of the Turbo continued, if
for no other reason than the fact that turbocharging
Pﬂ-““.‘ﬂi'{.'d one way of I'I’:I-.’Ii‘«lil'l__l.‘L ENOTMOUS power out-
put possible, vet was also capable of meeting more
stringent emissions requirements. Laboratory tests
showed that without changing compression ratio ol
fuel octane rating, charge air cooling would permit

appreciably higher boost and therefore higher power
output. In the real world, engine intake air tempera
tures just upstream of the intake valve ranged
between 140 and 150 °C [284 and 302 °F]. This, of
course, increased the thermal load on the engine,
which meant that the intake air pressure had (o be
reduced. If this was to be achieved without a loss of
power, a greater air volume would have to be sup-
phied, which in tum required more power for the tur-
bocharger to feed air to the combustion chambers.
Ihe intercooler lowered air temperatures by 50 o 60
“C [90 to 108 “F], allowing higher boost pressures,
As this required smaller air volumes, smaller turbo-
chargers could be used. The lower thermal load on
the engine also led to a lower tendency toward pre-
ignition, reducing the likelihood of engine knock.
Heinz Dorsch emphasizes the benefits of intercool-
ing: “With increased cooling, the same engine power
can be achieved with lower compressor pressure
ratios. But the temperature should not be decreased
bevond a certain point. An optimum value has to be
found, otherwise there would be 100 much fMlow
restriction from the intercooler. This in am would
require more power 10 drive the turbocharger and
therefore higher exhaust back pressure in the tur-
bine. We have to find the best compromise between
increasing the back pressure and reducing the air
temperature,”

Although this knowledge was incorporated in the
second generation Turbo, introduced as a 1978 modd-
el, it was kept secret for several vears to maintain
Porsche’s competitive advantage. The intercooler
was placed above the six-cylinder engine, under a
rear spoiler designed specifically to provide space
for the large boxlike structure

Zuffenhausen’s new weapon, code named 930060,
developed 30 hp from a displacement of 3.3 liters

In 1986, the Turbo line was expanded by the addi-
tion of Targa and Cabriolet versions. At the time,
there was much discussion about the reasoning, of
lack thereof, behind a 300 horsepower Cabriolet
And the factory Turbo “slant nose™ conversions

.were not 8 matter of -'|!'IiI'III'II'I. rather a matter of taste

The special order department led by Rolf Sprenger
and Elmar Willrett kept an open ear (and mind) to
swrwerl hunery customers. Turbo engines could be
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modified 1o put out 330 hp, and even 350 hp in the
case of the 964 Tarbo.

Porsche was still struggling with onc technical
lem. Lead contained in gasoline formed deposits
on the turbine blades. After about 35,000 km [22 000
miles], its would be so heavy that a portion
off and cause turbine imbalance. At typi-
mﬁm operating speeds of 100,000 o 120,000
such an imbalance would shake the turbine to
Later examination showed that the lead
its occurred only if the temperature reached
*C [1100 °F], making the interval between such
occurrences dependent on driving style. In Germany,
this problem was minimized as the lead content of
fuel was reduced. In the Linited States, where the
lead content was even higher, unleaded fuel was
ired even though the Turbo was not equipped
with a catalyst.

And it was believed that catalysts would deter-
mine the fate of the Turbo. “We saw no possibility
of fitting the Turbo with a catalyst,” says Paul Hens-
ler. With the technology then available, it would
have been theoretically possible, but with too much

loss. Heinz Darsch sums up the problem: “Of
the original 300 hp, only 240 would have remained.”
For this reason, the Turbo disappeared from the U.S.
lineup in 1985, and in 1990 even in Germany. This
resulted in incredible prices for used Porsche Turbos,
especially those with the five-speed transmission.
Even some older models were selling for more than
their original sticker prices.

Meanwhile, development work on a successor,
code named 965, was proceeding at full steam. This
car was o have many components taken from Por-
sche's rolling technology showcase, the 959, includ
ing a twin turbo system. Two turbochargers, one on
each side, would have permitted much better heat
management, and the thermal energy of the exhaust
gases would have been available on even shorner
notice. The 965 was also fitted with a modem
Maotronic engine management system (long standard
on Porsche s four-cylinder turbocharged models).
which would have made it more fuel efficient. All-

Can't touch this: fascination fer the turbocharged 911 continees
unabated, The imposing rear spoiler provides dowaforce and
houses the intercoaler.

wheel drive would have made the 965"s 360 hp more
usable. From the fall of 1988 to the spring of 1989,
the biturbo 965, bearing a strong resemblance 1o the
959, was tested on the roads of southern France (see
illustration). Al the last minuie, the new director of
research and development, Ulrich Bez, shified the
project goals to building a “more civilized version.™
In charge of Weissach since the fall of 1988, Bez’
primary concern was the car's high price. Customers
for the 965 would have been expected to ante up
about 2000000 Marks. Still, in view of its technical
complexity, production costs for the 965 would have
been quite reasonable, as a large part of its develop-
ment cost had already been written off on the Carre-
ra 4.

Instead, the 911 Turbo, after a hiatus of nearly a
year and a half, celebrated a less than successful
comeback. For one, its price of 178,500 Marks was
more than 40,000 Marks higher than that of its pre-
decessor. It carried 964 bodywork, and was again fit-
ted with the customary rear spoiler, which was 20
mm lower for agrodynamic reasons. [is styvling
included a dynamic new shape for the rear view mir-
rors, and the design of its 17-inch aluminum wheels
was strongly reminiscent of those on the 959,

With a maximum output of 320 hp, its perfor-
mance was no longer significantly better than that of
its lesser brethren, the Carrera 2 and 4; success ¢lud-
ed the new Turbo. But this Turbo had strengths of its
own, particularly its suspension and new brakes. In
terms of environmental responsibility, it even set
new standards for turbocharged cars, With its oxy-
gen-sensor equipped three-way metal monolith cata-
Ivst and increased muffler volume, the new exhaust
system provided lower back pressure and thereby
reduced catalyst-induced power losses. Even the
separate exhaust from the wastegate was provided
with an unregulated metal substrate catalyst

The chief complaint concerning this second-
generation Turbo voiced by expenenced turbo
tamers was that it didn’t have enough power, No
wonder then that in March of 1992, Porsche's dis
play of a lightweight Turbo study at the Geneva auto
show was greeted with enthusiasm. As a result, the
sports car maker laid on a small production run of
this super sporis car, intended primarily for motor

Top seered
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activities. For 205 000 Marks, customers got a
car that was 180 kg [396 Ibs.) lighter, propelled by
381 hp at 6000 rpm and riding on an uncompromis-
ingly racing-oriented suspension. The catalyst for
this development was the overwhelming triumph of
the 911 Turbo in IMSA’s Supercar Championship, a
series for production-based sports cars.

The Turbo 3.6

Meanwhile. Porsche engineers continued develop-
ment of the production Turbo (o once again raise its
Em:r outpul. The next Turbo model, available as of

ovember 9, 1992, boasted the following vital statis-
tics: 360 hp at 3500 rpm, maximum torgue 520 Nm
[283 fi.-Ibs.] at 4200 rpm, top speed 280 km/h [174
mph], braking from 200 km/h [124 mph] to a stand-
still in 131 meters [430 f.], all for a price of 204,000
Marks. These figures demonstrate that the prime
objective of the development team was not merely 10
increase power, but also to provide more torgue and
i ed fuel economy. They were able to achieve a
remarkable balance between these criteria. Even
when off boost, the engine pulls so willingly that the
Turbo-typical kick at about 4000 rpm seems far less
abrupt than before. 5till, the effect of the wrbo is
unmistakable. That exciting fecling of being forced
back into the seat is still there. “We have 1o keep that
as part of the Turbo,” says Paul Hensler,

A further Turbo highlight is its brake system, long
recognized by the motoring press as the world's
finest. A 20 percent increase in front pad arca makes
the third generation Turbo brakes even more capa
ble. This was made possible by 18-inch wheels
derived from the Carrera Cup cars; keen observers
€an glimpse the red four-piston aluminum brake cali-
pers through their generous openings. This impres-
sive brake svstem is nol merely a visual delight for
lu&.hnul-l.!gg.-‘ fans; braking from 100 kmvh [62 mph] to
a standstill consumes only 38.6 meters [127 f1.] with
cold brakes, while warm pads and rotors will stop in
117 ft. This braking performance is repeatable, stop
after stop, without the slightest trace of fading.

The suspension was matched 1o these new levels
of performance. The ride height was lowered by 20

mm, the springs are 12 percent stiffer, with degres-
sive shock absorber calibration. As this reduces
body lean, driving the Turbo requires a delicate
touch. When driven hard, its stiff suspension tuning
hehaves virtually as precisely and with nearly the
sensitivity of a racing suspension, and demands gen
tle steering wheel movements. Yet detail develop-
ment has kept the Turbo a comfortable car. Hensler
underscores that “In terms of comfort, the Turbo is
the top model in the %11 lineup, even tor those who
drive frequently or for long distances.”

The overall harmony of the Turbo is all the more
remarkahle when one considers how quickly Por-
sche can develop such a car, in this case in less than
one yvear. The engineering team under project leader
Friedrich Bezner received their orders on October 7,
1991. Their target was to increase the power output
of the 3.3 liter Turbo by at least 10 percent, while
reducing fuel consumption. On October 22, the engi-
neers presented two proposals to management. One
of these was selected on October 28, 19491; the pro-
ject's development plans were approved on Novem-
ber 18. In the following weeks, the engineering
goals were catalogued, and then were confirmed on
February 18, 1992, A decision on visual changes
from the previous model was not made until May
20). Nevertheless, production of the 3.6 liter Turbo
started on schedule, at the beginning of October,
1992

Al its presentation in southern France, the reaction
of the automative press was overwhelming. Turbo
fans were again enthusiastic about their flagship.
Even the high price of admission no longer seemed a
handicap. It was the right product, and in 1993, even
in the typically slow selling summer months, the
Turhd was a hot item. Since the begin of production
on October 5, 1992, daily production numbers of the
Turbo have spiraled upward. In October 1992, two
Turbos per day left the assembly line; in December,
this rose 10 six cars per day. By January, a daily total
of ten Turbos rolled out of Werk

Despite this success, the third Turbo generation
had a shori life span. The last examples left the hine
al the end of December, 1993, After that, all 911
production capacity was dedicated to the new Type
903 Carrera.

The march of time: visaally, the Turbo 3.6 was adapled from the
mew peneralion (Tyvpe %64) Carrera. The wide fenders are an
unmistukable element of the Terbn bok.

In developing the 3.6 liter, Porsche established
tough benchmarks for its successor,. This was code-
named the UST, and its development began in early
1993, The new twin-turbo was introduced at the
1995 Geneva Auto Show in March of 1995, and
went on sale in the following month.

The engine emplovs two small turbochargers to
force engine power past the 400 horsepower mark —
408 hp (300 kW) to be exact. Power is transmitted to
all four wheels by a new six-speed manual transmis
ston designed to cope with the Turbo’s prodigious
power and torque output. All Turbos, worldwide, are
fitted with four oxygen sensors and a new “On
Board Diagnosis [I7 system which is required for all
vehicles sold in the US. The 18-inch aluminum
alloy wheels (8 inches wide at the front, 10 inches at
the rear) are made using a new hollow-spoke casting

The twim-turdss thal was first seen gl the 1998 Geneva Awto Show
intruduced the popular “turbe” model to the new %95 gencration,
Modw: the 18 cast alloy whiels,

method, reducing each wheel weight by ai least 20
percent. The Turbo's brake system is virtually race
ready, with larger 322 mm rear brake discs. Acceler-
ation to 100 km/h (62 mph) takes only 4.5 seconds,
while braking from the same speed takes place in
only 2.61 seconds.

The front aspect is virtally identical to that of the
new Carrera 993, but the rear is heavily modified
and fitted with an attractive spoiler. Performance ful-
fills any buyer's wildest dreams.

Even in the Turboless time before the newest
madel became available, the 911 Turbo remained
the ideal and embodiment of a unique automobile.
While the 911 is a long-established 30-year legend,
for twenty of those years, the Turbo has been a leg-
end in its own right



All-wheel-drive

The ultimate 911

w'tth its Type 959, Porsche demonstrated what is
possible when money is no object; there was never
any question of showing a profil for the 284-car pro
duction run of this 450,000 Mark exotic sporis car.
As turbo specialist Heinz Dorsch recalls, “No limits
were ever imposed on us.” For practical purposes,
the 959 served as a technology showcase providing
dramatic proof of Porsche's engineering expertise

Manfred Bantle, leader of the 959 project, adds that
“The Porsche 959 was conceived as a development
testbed for future Porsche products. It explores new
frontiers which had previously been the exclusive
province of race car development.” For the first
time, Weissach engineers were able 1o apply lessons
learned from racing, without the concessions typical
of regular production vehicles. In the engine depart

The distinctive sir lets and vents were added daring development.




Composite constructivn resulbed in reduced vehbcle weight.

ment this included water-cooled four-valve cylinder
heads mounted on air-cooled cylinders (this so-
called “mixed cooling” was taken from the 956/962
racing engine), polished titanium connecting rods, a
forged chrome-moly crankshaft, hydraulic valve lash
adjustment and two turbochargers which were acti-
vated progressively with increasing load. Porsche
calls this advanced turbocharger concept “Register-
aufladung™ - sequential turbocharging. At low rpm,
the enging 15 fed by only one relatively small turbao-
clllrgtr. “E:c ble of reacting quickly to throttle
n this small turbocharger is no longer

maf providing the desired boost, at about 4300
rpm, a valve opens to admit boost from the second,
larger urbocharger, located on the right side of the
engine. To bring this twrbo up 10 speed even before
ils outpul is directed to the engine, a portion of the
exhaust gas stream has already been directed through
il. Sequential turbocharging may be compared to a
relay race; one runner for initial, low-rpm operation,
the second for high-load, high-rpm duty

The center bearings of both turbochargers are
water cooled, like those of the four-cvlinder 944 Tur-
bo. The rapid response of the first turbocharger and
the immediate availability of boost from the second
urbocharger prevent the notorious “turbo lag™ expe-
rienced with older designs. The 959 provides its tur-
bocharged acceleration, cherished by those who mas
ter it and feared by those forced to compete against
it, with a vehemence that slams passengers back into
their bucket seals, especially in the three lower gears
The wrbocharged 2.85 liter powerplant develops 450

Drowirs wnd front lid were of alominem.

horsepower, without the encumbrance of a catalytic
converter. With 158 horsepower per liter, the 959
has the highest specific output ever realized in a pro-
duction car, yet theoretically it remains perfectly
suitable for everyday use,

The 959°s unusual engine displacement is the
result of Group B racing rules. Porsche planned to
compete in the four-liter class, which permits nor-
mally aspirated four-liter engines, The displacement
of 2.85 liters results because turbocharged engines
are assessed a displacement handicap factor of 1.4,

The 259 fuel injection system was not even
remotely related to production technology. Bosch
developed an electronic system known as MP-
Tetromic (M for Motronic, P for pressure regulated)
especially for the 959, The required foel injection
quantity 1s determined by pressure measuremeni
between the throttle butterfly and the intake valves.
The principle is similar o that of the Bosch [
Jetromic, first used in a much more restricted form in
the late 196iks. The MP-Jetronic’s central processing
umit is also responsible for boost regulation

FPower i1s managed by a six-speed transmission
and directed 1o all four wheels. The six gear ratios
divide the 959°s top speed of 315 km/h [ 196 mph]
into more manageable portions; first gear alone is
good for more than 100 km/h [62 mph]. The trans
mission is connected to the front differential by
means of a so-called “transaxle tube.” Located in the
tube 15 Porsche s Pk vanable center differential

Walter Rihrl: “A lascinating car.™

which determines how torque is divided between the
front and rear axle. The same component is installed
in the rear axle to act as a variable limited-slip differ-
ential. These two components enabled Porsche 1o
design a very versatile all-wheel drive system which
allowed the driver 1o select one of four basic traction
programs: “traction,” ‘ice and snow," “wet,” and

dry." Fine tuning of the torque distribution is then
managed by the electronic control system. Rally
champion and 959 fan Walter Rihel is particularly
impressed by “the ability to directly compare such

markedly different configurations.”

Helmuth Bott, Porsche’s former chief enginecr
and effectively the “father” of the 959, explains that
“The more evenly you divide lateral and longitudinal
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forces among all four wheels, the better the hand-
ling. The purpose of the 959 was 1o explore the pos-
sibilities of such a system.” But Porsche was no
newcomer tb all-wheel drive. “In the 1960s, we
bought a Jensen FF and carried out numerous driv-
ing tests with it." Lessons learned on the test track
were incorporated in the rear-engined, 911-based all-
wheel-drive concept car shown at the 1981 Frankfurt
auto show, But it would not remain a mere show car.
An interoffice memo to Peter W, Schutz confirms
that in 1983, Helmuth Bott proposed, among other
things, a *super Porsche’ (911/930) with added fea-
tures providing exceptional versatility: all-wheel
drive, ride height adjustment and wrbocharging.

Meanwhile, Helmuth Bott had been collecting all-
wheel drive experiences of his own; he drove a four-
wheel-drive 911 as his personal vehicle. The first
version, which he had ordered built in the early
19805, was still fitted with an Audi transmission.

The project began to gain momentum, and soon
the 959 project would occupy the full atténtion of
Porsche's engineers. In 1984, an all-wheel-drive 911
Carrera fitted with a normally aspirated engine won
the *Paris-Dakar,” the most difficult rally in the
world. The following year, Porsche again entered the
race across the desert. Porsche’s entry was fitted
with what would later become the 959 suspension,
but a second victory was prevented by minor mis-
haps. In the 1986 running of the Pans-Dakar rally,
Porsche entered purebred 959 Group B coupes, with
electronically-controlled power distribution as well
as speed-dependent ride height adjustment; 959s fin-
ished first and second. For Porsche, this was an
important victory and underscored a long-standing
company tradition: new systems must first be proven
on the race track before they are installed in produc-
tion cars. Still, Helmuth Bott emphasizes that “The
basic concept of the 959 is not that of a rally or aff-
road vehicle.” Rather, while planning the 959, Por-
sche had hoped that cars meeting Group B regula-
tions would one day compete on the race track.
Indeed, Group B rules determined the basic parame-
ters of the 959, including the aforementioned engine
displacement, the production run of at least 200
units, and the use of lightweight materials o achieve
the 1100 kg [2423 Ibs.] minimum weight established
for the 959's displacement class, Like the production
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911, its core consists of hot dip galvanized steel. The
rear of the car, the rocker panels, the roof and fen-
ders were made of an aramid and fiberglass rein-
forced composite material. The doors and front lid
were of deep-drawn aluminum panels, while the
front fascia was of fiberglass reinforced plastic. To
this day, the multi-media construction of the 959
remains enigue among Porsche products. The 959
chassis is not only lightweight and torsionally rigid,
but also an aerodynamic masterpiece, with a drag
coefficient of only 0.31. Even at 300 km/h [186
mph| the body does not generate lift.

Although the 959 was not equipped with an anti-
wheelspin system, as this was not deemed appropri-
ate for a Porsche, the technology demonstrator is fit-
ted with an ABS (anti-lock braking) system. This,
combined with a brake system developed in coopera-
tion with Wabco-Westinghouse, operates at an unu-
sually high pulse rate, which enal the system o
react rapadly to even minimal changes in wheel rpm.
Processing of anti-lock information is carried out by
two computers. The 95%°s deceleration capability is
even greater than its outstanding acceleration perfor-
mance, thanks to the larger brakes made possible by
17-inch wheels. Even the 959's tire pressure is elec-
tronically monitored. Two sensors per wheel and a
rigidly mounted induction pickup report o a process-
ing unil, which activates a dash-mounted display in
the event of a deflating tire.

In view of all of the advanced technology packed
into the 959, it is obvious that at 450,000 Marks, the
selling price of this automotive superlative cannot
possibly cover its development and uction costs,
Yet in many respects the 959 has fulfilled its mis-
sion, even though no Group B sporis car races ever
iook place. First and foremost, it served as a calling
card for Porsche and the entire German automotive
industry, and generated unprecedented media
response. Second, it served as a technology demon-
strator. Al the unveiling of the 959, Helmuth Boit
predicted that “In the future, many discoveries
resulting from the 959 project will be incorporated in
our other models, above all the next 911 generation.”
This, of course, includes visual highlights of future
91 1s.

On the 959, the typical 911 headlights were
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installed at a lower angle; this treatment is also used
for the new Carrera, the Type 993. As the chief engi-

neer ullimately responsible for Porsche’s supercar
r_gi‘jccl. Helmuth Bott explains his position on head-
ights:

“For me, int headlights represent an
optimal solution, and [ have always pleaded for
them.” The long cooling air inlets in the lower part

of the front valance are also echoed by the new gen-
eration Carrera. i

Porsche introduced a new era in spoiler design
with the 959 rear spoiler, which sprouted directly
from IJT; rTlar fmdemdm m manufacturers in

ticular have ir approval -
Ellu:dzsign. At Porsche, though, this 'b!m
ation has remained a one-off; the cancelled Type
965, originally o replace the Turbo, would
have had a modified 959 rear end treatment. The
new Turbo generation introduced in 1995, again
resembles L’E: legendary 959, at least in appearance.
The design of the 959 rear view mirrors was slightly
mnldlsglscd and adopted for the Type 964 (Carrera 4)
in ]

Of course, with a production run of oaly 200
units, every 959 is an exclusive sports car, bul appar-
ently not exclusive enough for one German collec-
tor. who used a wrecked 959 formerly owned by
Grerman race driver Jérgen Lissig to build his own
059 Cabriolet. Recently, the men at Zuffenhausen
built three additional 9595 for customers, using
EXCESS Spare parts.

Porsche AG offered customers two versions of its
ultimate sports car: the 959 and 959 Sport. Because
the 959 was fitted with comfort and convenience
items such as electric windows, air conditioning and
rear seats, it tipped the scales at 1450 kg [3194 Ihs.]
despite its lightweight design. The rare, lightweight
Sport version was intended for club racing.

As prices Tor used examples rose to a value con-
siderably higher than the original selling price, the
030 became an object of speculation. Howewver, its
uniqueness is based not on price, but rather on the
fact that with the 959, Porsche created a design
study on wheels capable of achieving in practice
whal had only been possible in theory. The 959 went
down in history as the “Wonder of Weissach.”



The Carrera 4

A direct line of development leads from the 959 to
the Carrera 4. Helmuth Bott explains that “This is at
least in part traceable to personnel. Manfred Bantle,
for example, had done his part in suspension devel-
opment and tuning of the 908/03 and 928 with great
dedication, and was named project leader of the 959
effort, He also contributed to the suspension tuni
of the Type 964 all-wheel-drive 911. An entire series
of systems, particularly all-wheel drive echnology,
locking differential control, anti-lock braking sys-
tems and aerodynamics profited from knowledge
gained in 959 development. In its first version, the
transaxle tube carrying drive to the front wheels was
routed above the central unnel and hidden by a plas-
tic cover. Not least because of a suggestion by Pro-
fessor Porsche, we then decided to design the drive-
line so that it could be installed as a unil from below,
This would require a complete redesign of the floor
pan and front end of the car, which we were only
able 1o realize when the new production facilities in
Zuffenhausen became available.™

Engineering changes incorporated in the Carrera 4
are covered in detail in the description of the 1989
model year lineup. Power management of the G 64
transmission used in the all-wheel drive system is
described in the transmission chapter, while driving
impressions are collected in the chapter entitled
“Experiencing the 911 Story™ {page 209}, Ii should

be pointed out at this time in the company”s history,
the oft-posed question of whether Porsche s rear-
engined concept is still viable can be answered in the
affirmative. The introduction of the Carrera 2 for the
1990 model vear, visually differentiated from the
Carrera 4 only by the script on the engine lid, made
rchasing choices even more difficult. The detecta-
le difference between the Carrera 2 and Carrera 4
wis guile minimal, much less so than during the pre-
vious Carrera generation. Those satisfied with rear-
wheel drive saved 13,100 Marks and 100 kg [220
Ibs. | of vehicle weight, vet this did not provide any
significant performance benefits. In a comparison
test, the German magazine aiafo motor wnd sport
measured the Carrera 2's top speed at 264 km/h [ 164
mph], 4 km/h [2.5 mph] higher than that of its all-
el-drive sibling. On the Hockenheim race track,
the lighter Carrera 1, driven by an experienced 911
pilot, was always able to stay ahead, but the Carrera
4 driver no longer needed 1o guard against escape
attempts by the rear end. The all-wheel drive car
exhibited consistent understeer and mastered weight
transfer without drama. With the Carrera 4, Porsche
has attained new dimensions in active safety.

The Camrera 4 quickly achieved market accep-
tance within the Porsche model line. At the end of its
career, 30 percent of all 911 buvers ordered the all-
wheel-drive 911. Nevertheless, in formulating the
design specifications for the new Carrera 4 genera-
tion, customer-oriented priorities were redefined.
The vehicle’s dynamic behavior was to retain more

E°J0 5605

Three of a kind: at beft the rally version, in the center the civilian version priced st 450, M0 Marks, and ai right the somew hal

ring %1, developed to meet Group B racing rules,
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rear-drive character. Moreover, the weighi of the all-
wheel-drive components was to be reduced to the
point where no loss of performance compared to the
rear-drive Carrera could be detected.

These criteria were met in the design of the new
Carrera 4. Porsche's latest all-wheel-drive 911 com-
bines the agility and driving pleasure of the 911 Car-
rera with the advantages of an all-wheel drive sys-
tem. Its performance virtually matches that of the
Carrera, and the weight increase due to its all-wheel-
drive components is only half that of its predecessor.

The critical components of the new Porsche all-
wheel drive system are:

- all-wheel drive via central tube containing a drive-
shaft (transaxle) and a viscous cluich connecling
the front and rear axle

— a dynamic limited slip differential for the rear axle

— the awtomatic brake differential (ABD)

The viscous clulch is located at the transmission
outpul side, forward of the rear axle. This clutch
automatically distributes the output torque between
the front and rear axles, dependent on wheel slip.
The viscous clutch is connected o the compact,
weight-optimized front differential by means of a
hollow driveshafl. The maintenance-free viscous
clutch operation is based on the interaction between
clutch packs running in silicone oil; operation is
dependent on rpm, ransmitied power, and tempera-
ture. In addition, the viscous clutch provides the
required speed differentiation between the front and
rear axles while comering.

To counteract any tendency of the rear wheels to
spin, the viscous clutch reacts in a fraction of a sec-
ond 1o divert torgue to the front wheels. Thanks to
operating characteristics specifically ailored to the
Carrera 4, the viscous clutch always provides the
ideal torque split 1o the front axle, and provides
stable vehicle dynamics under all conditions.,

The dynamic rear limited slip differential has
asymmetric locking characteristics, i.e. the lockup
factor is 25 percent while accelerating and 40 per-
cent while braking or coasting. As a result, o pro-
muote understeer under engine braking, the vehicle's
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yaw moment is nearly doubled compared to when
the vehicle is accclerating. This provides a stabiliz-
ing effect during abrupt throttle changes (backing off
the thromle) in turns, which keeps the vehicle on the
desired line. However, in accordance with the devel-
opment goals and as the result of careful tuning,
under throttle the new Porsche 911 Carrera 4 exhib-
its the high cornering capability and agile hznc]lm:
which have always been a decisive, highly esteemed

factor in the 91175 appeal.

The automatic brake differential (ABDY), which is
standard equipment on the 911 Carrera 4 and an
option on the rear-drive 911 Carrera, is the ideal
complement to the function and effect of an all-
wheel-drive system based on a viscous center clutch
and limited slip rear differential. The ABD uses the
anti-lock braking system ( ABS) sensors to detect
individual rear wheelspin; the control sysiem applies
the appropriate braking force to the individual wheel
10 restore oplimum traction.

In the case of split-coefficient road surfaces, such
as right wheels on pavement and left wheels on ice,
the rear limited slip differential engages smoothly to
divert drive torque 1o the wheel with the greatest
traction. If this is not sufficient and slip continues at
one rear wheel, the ABD system applies the brake to
the spinning wheel. This braking moment is trans-
ferred as drive torgue 1o the opposite wheel. This
function is effective up 10 a speed of 70 km/h (43
mph) and is especially helpful in overcoming weath-
er-related starting traction difficulties. The complete
sysiem, with all-wheel drive via viscous clutch, lim-
ited slip rear differential, and ABD, automatically
provides maximum traction under all road condi-
tioms,

The all-wheel drive system of the Porsche 911
Carrera 4 is ideally suited to the demands of this
high-performance sports car; for this reason, its
design and performance have been dynamically opti-
mized, The character of the rear-drive 911 Carrera
was retained, deliberately and undiluted. The contin-
uously variable, traction-dependent torque distribu-
tion provides even greater vehicle stability under all
conditions, without any driver intervention. In addi-
tion, the Carrera 4 offers maximum traction in wet
and wintry conditions.

T —————




Special models

Strictly limited editions

Whik it seems that great automobile marques have
no difficulty finding cause for celebration in the
form of anniversaries and other milestones, it is most
unusual for an auto maker to successfully produce a
single sports car model for a period of thirty years,
be able o celebrate the highlights of a career
spanning three decades. For Porsche, the 9117s suc-
cess story is a welcome excuse to carry on a tradition
which has existed since the firm was founded: offer

Porsche aficionados a limited special anniversary
miodel. In the case of the special “30th Anniversary
Edition,” this takes the form of a Carrera 4 in the
body of a 911 Turbo. The Turbo’s trademark rear
spoiler was deleted, giving the anniversary model an
especially well integrated look. The wide front and
rear fenders over 17-inch diameter “Cup Design”
wheels, emphasize the lines of this special edition.
To Friedrich Berner, Weissach's six-cylinder project

In 1981, the 928, 911 and 924 models shown here were available 1o commemorate “58 Years of Porsche,”
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leader, this car represents the culmination of the thir-
ty-year history of the 911.

A special color, violet metallic, was developed for
this special series, built in the 1993 model year. The
exterior color harmonizes with the full-leather interi-
or in another special color, Rubicon Gray. Embroi-
dered into each carpeled fold-down rear seatback is a
subtle “9117 script. The shift lever is wopped by a sil-
ver-colored metal plate, engraved with the shift pat
tern. Anather silver-colored metal plate on the rear
package shelf carries the sequential number of the
car within a imited production run totaling 911
units. Finally, these cars are identified by a silver

semi-matte rear model designation bearing the sub-
script “30 Jahre” [30 Years).

Porsche had cause for celebration during the 1988
model year as well; by June 3, 1987, a quarter mil-
lion umits of the classic Porsche had been sold. Pos
sche produced a total of 875 special editions for all
markets, painted in Diamond Blue Metallic (color
codde F5F5) with body-colored wheels and silver
blue gathered leather upholstery. The headrests fea-
tured the stitched signature of the firm's chief, Ferry
Porsche. Even the carpets were dyed an elegant
shade of silver gray. German customers took 250
examples of the special edition in coupe and Targa

Parsche sald the 250.00400h 911 in 1988 To celebrate, it produced this special model in Blue Diamond Metallic,

A wtal of 250 anndversary model Coupes and Targas were deliyered In Germany, 380 in America and 325 elsewhere. This s 8 German

sppecificalion cor.

form: American buvers accounted for 300 units (120
Colpes il |.|":-_’.|- and 100 € .,II"ITIﬂIL'|‘-I IThe rest of
the world took the remaining 325 cars, OF these, 5()
right-hand-drive cars went to Britain: 30 coupes, ten
largas and ten Cabriolets

Porsche offered special models of the 924, 911 8C
coupe and Targa and 928 5 in time for Porsche’s
Sth Anniversary celebration on the Niarburgring, in

I'he 2080 9115 of this series, painted Meteor Metal-
lic, had an especially luxunous intenor featuring a
combination of n r and tabnic. The
| rear seats. the door
nd rear panel were of red
The three g L uln'rin:
ere burgundy in color, and the

DEMCT »eCim of Inc

wheel and headli
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head rests were decorated by an embroidered “F.
Porsche” signature. Cusiomers who paried with
57,500 Marks for the coupe or 60,500 Marks for the
Targa also received a rear wiper, motorized antenna,
two speakers in the rear package shelf. tinted glass,
and 7- and S-inch alloy wheels with black centers
carrying 185/70 VR 15 tireg at the front and 215/60
VR 15 al the rear.

For the 1980 model vear, Porsche produced a run
of 400 “Weissach™ special models (option code M
439) strictly for the American market. Half of the
cars were painted Black Metallic, the other 200 were
Platinum Metallic. The Doric Gray interior was off-
set by burgundy beading on the seat edges. The price
of this car, completely unknown in Germany, was
S0, (W0



For 1975, The 25th anniversary of Porsche car
production in Stuttgart was marked by a special
model, available as a 911, 911 5 and Carrera. A spe-
cial identifying feature of all 400 examples was a
plague on the glovebox, engraved with Ferry Por-
sche’s signature, the number of the car within the
series, and the customer’s name.

Further, each car in this anniversary edition was
painted Silver Metallic, normally an optional color,
and equipped with a wide range of otherwise option-
al items. For the 911 and 911 S, this included a two-

stage heated rear window, headlight washer system,
G-inch ATS pressure cast alloy wheels painted Dia-
mond Blue-Gray, stabilizer bars front and rear, matte
black anodized exterior trim, and a five-speed trans
mission. The Carrera received the timed rear win-
dow, headlight washers and five-speed transmission,
as the other components were already standard on
this model. The roll bar of Targa models was painted
flat black.

The interior was in blue-black leatherette, with
“Tweed” seal center sections. A 38 cm [15 inch]

A special edition %11 was availlable for the firm™s 25th anniversary in 1975,

saeveral Isody
designers i ."1'|IIL'1'I
the challemge in
basibd & Four-seal
F11. This is
Piminlarima's
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sport steering wheel and a Blaupunki “Bamberg
Stereo”™ radio were also part of the package. Door
panels, rear side panels, rear panel, rear seat cush
1ons and rear backrests were in blue-black weed
Deep-pile blue-black carpeting added the finishing
touch to the intenior. Prices ranged from 33,350
Marks for the 911 Coupe and 45,350 Marks for the
Carrera Targa. The advertising slogan =25 yvears of
driving in its finest form"” was coined for this model

Truly unique among rare 9115 are the four-seat
prototypes. Four-seat cars have been a recurring
topic for Porsche and its body makers. In the late

19605, Porsche commissioned famed automolive
couturier Pininfarina to build a one-off two-doo
coupe olteri ng Irue seating space for fi Wheel
base grew 10 2460 mm, and the urning circle 1o 11

meters [38.4 fi.] Known internally as Prototype B
17, it retained the senal number of the 911 on whicl
it was based — 320 020). Handling worsened consid
erably, as the weight distribution of the 1135 k
'_‘N]II ||'|.| Car ur-|r':-_\| rearward. o 39 percent fron
6] percent rear. Rear passengers were comfortably
ensconced in luxurious leather seats, and werg Ziven
considerably more legroom than in the production
coupe, In 1975, the one-off prototype, onginally

Porsche®s Panamericama study was (he sarprise sensation of the 1959 Frankfam auto show

painted a dark color, was repainted and fitted with a
front air dam, fender Mares and a 210 hp Carrera
engine. In June of 1993, Swedish owner Nisse Nils-
son arrived in Stuttgart for the “30 Years of Porsche
9117 rally, with what was allegedly the original
Pininfarina siyling study. It had been freshly restored
and repainted acid green.

By June 6, 1970, Porsche had also built its own
four-seat 911. The approximately 300 mm [12 inch-
es] longer car, internally known as 911/C 20, bore
chassis number 911 030 0004 and is presently stored
in the Porsche museum warehouse. Like the Pininfa-
rina study, the drivable prototype was powered by a
2.2 liter six-cylinder developing 180 horsepower and

driving through a stock five-speed transmission. The
rear suspension had to be modified and its arms
lengthened by 500 mm |2{} ml:hm] Wheelbase was
streiched to 2615 mm, increasing the turning circle
to 12 meters [39.4 feet]. Except for the vlsﬂ:lly long-
er rear fenders, the 911 silhouetie was retained.

lnfll:u: carly I%P&mgl&;made its last at

at a four-seater, un designation,
project, intended for pl'ﬂ(*!.‘lmﬂ?]::u finally put on
ice when management and owners began to doubt
the marketability of a 150,000 Mark sport sedan.
Thereafier, Porsche would concentrate only on two-
seaters with rear jump seats. Indeed, the “

sports car study is a pure two-seater,




Experiencing the 911 story
Time machines

Th: opportunity to experience three generations of
911 on one extended journey i a raré oné indeed. In
this way, the driver can immerse himself in a differ-
ent epoch, almost feel the ethereal presence of the
Zeitgeist, simply by switching cars. This is especial-
Iy true in the early 911, in this case a car first regis-
tered on May 6, 1965; the driver feels as if he has
been transported to an earlier age, as if by a time
machine.

The wooden dashboard trim, today again regarded
as chic and available at a substantial added cost, was
standard equipment of the day. Even the thin-
rimmed, large-diameter steering wheel is made of
fine wood. To this day, the instrument layout has not
changed significantly; the large tachometer takes
center stage, with its red range beginning at 6800
rpm. To its right is the somewhat smaller speedome-
ter, calibrated to 250 km/h [155 mph]. In 1963, this
speed instilled awe in children and adults alike.

A rwist of the ignition key, and the loud whirring
af the electric fuel pump is heard. Its hum reminds
the driver o pause for a moment while it tops off the
float bowls of the Solex three-barrel carburetors.
Once that has been done, the 96 kW {130 hp) short-
stroke engine takes up its task willingly. The
mechanical symphony so beloved of Porsche pilots,

more readily heard in this earliest of 911s than in
other models, conveys the engine’s willingness to
explore the up‘r:r regions of its rev range. We might
as well get underway, leaving behind us the mechan-
ical noises of idle rpm.

In the later sport transmissions, first gear is locat-
ed left and back. First gear is too tall w0 allow casy
creeping along: there must have been far fewer traf-
fic jams in 1965, Slow, steady motion is possible
only by continuous, skilled slipping of the clutch.
Enough of this; let's engage second gear, good for
110 kmy'h [68 mph], and leave the city limits in our
wake. Finally, on country roads, the nine liters of
engine oil reach their operating temperature of 90 °C
[194 °F] and the 911 is in its element, It cries for
maore rpm; its maximum output of 96 kW (130 hp) s
not reached until revs have climbed to 6100 rpm.
This earliest of 911s doesn’t get serious until engine
speed climbs above 4000 rpm, Third gear in particu-
lar, which covers the range from 30 to 155 km/h [19
to 96 mph], underscores the uncommon agility of
this 1080 kg [2379 Ib.] sports car. The broad speed
ranges covered by third and fourth gear ensure that
the full range of the engine’s output is readily availa
ble to the driver.

The brake system is designed for rapid progress
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Three generaibons of 911, From left io righi: the ortginal 911 of 1962, a 1974 Carrera and a Carrcra 204 of 1993, Ai the far right, the =3

Years ol 9117 anniversary model.

15 well. It grabs firmly and steadily, but requires
firm pedal pressure. Driivers with an enthusiastic
throttle foot may feel somewhat inhibited when they
recall that this 15 a single-circuit brake system. And
il that doesn’t instill some Cirg WImSDeC o, then the
first s¢t of corners taken at speed will result in a rude
pwiakening. The original 911 may have breathtaking
engine characteristics, but by today s standards it
permits only average comenng speeds, of only

165 HR 15 |];_||||u||: SP tires on
chrome nims taken from the 356 C. The nar

wecause of its skin

w lires express their pleasure in taking corners at
he i ) ealing in delight, while those driving
ihe nxiwously check th rrors in unwarranted

noern. The terminal oversteer so feared by inex

renced Porsche drivers is not vet a consideration:

ol 5 car, on dry pavement,
eliberate provocation, by cranking in
SEring tast corners winle hiting off the gas

VETSLOET Can oniy g

ll-behaved 911

s around mstantly

and without waming, Then the driver has 0 counter
with the stecring wheel if he is to have any hope of
catching the car; the typical panic reaction of getting
off the gas will only make matters worse

Finally, let’'s see how this veteran behaves on the
autobahn. On ordinary highways, we are able o
drive casually, one hand on the wheel and the other
resting on the window sill. But on the autobahn, all
that changes. The original 911 quickly tells its driver
that both hands belong on the wheel. Straight-line
stability is this 911°s weak point; the culprt is poor
aerodynamics. In the mid- 1960s, engineers still did
not know of any means to combat front-end lift.
With increasing speeds, the 911 gets progressively
lighter. Every bump or road irregulanty results in a
re of direction, which must be corrected by the
driver, who by this time has developed a case of
sweaty palms. At speeds in excess of 150 km/h [93
mph] and in the presence of gusty crossw inds, one
instinctively tends to stay in the middle of the road,
1o mamiam some runodl Space 1o either side. This

cha



condition is unimaginable by today’s standards, and
would not be acceptable even in the lowliest econo-
my car. For safety reasons, we won't iry to verify the
impressive top speed claim of 210 km/h [130 mph]
recorded in the car’s registration papers, especially
since at higher speeds, the driver of this sports car
feels downright naked without modern head rests
and safety belis (lap belts were an option in 19635).

Today's driver of an early 911 has two possibili
ties. High-speed travel on the autobahn is possible
under absolutely calm wind conditions; otherwise,
he must conduct his 911 in a manner befitting a clas-
sic car — somewhat slower, but with style.

The driver of a 1974 Carrera is not limited by such

restrictions. Porsche's 911 entered its tenth vear of
production with the so-called G Series. In the inter
vening decade, the men of Zuffenhausen had learned
a [hil"l;-_{ln W

The most important change, the addition of acro
dynamic aids, 1s immediately apparent. Porsche did
not apply the hard-won lessons of racing wntl 1972
From that point, however, it became obvious that
even production cars needed a deep front air dam to
prevent front-end lift, and a rear spoiler for increased
downforce

Yet the huge rubber-edged rear spoiler, character
istic of the first generation Turbo of the following
model year, was earmarked only for certain markets

Whils ihe hasic shapse remains, details of the eary 911 ot (he Far lefl seem overly Fussy in comparison.

As ol 1989, the (Carrera is mid only Taster, but slso cleaner. lis catalyst-oquipped engine develaps 150 horsepawer.

wiler is an attractive addition to our test
vhich was supplied by a private collector,
bsalute necessity: by 1974, the engine
itput of 155 kW [210 hp], achieved despite increas

gulations, had 1o be safely

result: 1180 kg [2600 1bs.] in fighting trim, while its
predecessor, the RS, tipped the scales at 1010 kg
[2225 Ibs.] with a full tank of fuel

I those turbialent times, even makers of pure
sports cars, Porsche included, had 1o adapt to chang
ing conditions. Cars which, like the Carrera RS,

I f 1sedl Carrera name for a 9 were conceived as thoroughbred high-performance
m i obile salon, where the vehicles would have been unmarketable in 1974
ST nhausen premiered Ger- Thanks to the oil crisis, customer attention had shafi-
many’'s fastest sports car, the Carrera RS, While the ed from performance numbers to fuel economy fig-
ndary Carrera, with its trademark “duck tail ures; to compensate for lost driving thrills, more lux-
sponler, represented an unci wromising design for iry was added. Adding insult to injury, Germany

ultimate performance, its successor, the G-model Instilule only carless Sundays but also speed

limits on the autobahn {100 km/'h or 62 mph) and on

clock, and electric windows are but a few of th scoondary roads (80 km'h, 50 mph). Yet Porsche
ter mainiained its emphasis on performance and kept

Carrera, contains a hint of luxury. Rear jump seals




the sporting Carrera in the model line. A mechanical
manifold injection system provided fuel for the 2.7
liter powerplant and moves this luxury-oriented Car-
rera in a manner which 15 simply captivating. Second
gear will see the car past 100 Em;h [62 mph], and
fourth will just reach 200 km/h [124 mph]. At
that point, the tach reads 7200 rpm and urgently
reminds the driver to shift. The upward climb contin-
wes 10 240 km/h [ 149 mph].

Even today, this Porsche can be driven at speeds
well above average. Like its predecessors, the Carre-
ra is still a car which demands a firm hand at the
wheel, Its straight-line stability (or lack thereof) still
requires some familiarity, and the wide tires result in
high steering forces in comers. The Carrera’s trade-
mark rear fender flares cover 8-inch wheels wrapped
with Dunlop SP Sport tires, size 225/50 R 15. At the
front, the Carrera 1s fitted with 205,50 R 15 rubber.
Combined with its stiffer suspension tuning and larg-
er stabilizer bars, these tires permit enormous comer-

ing speeds. However, when all available power is
called up, the rear has a tendency 1o break away, as
if there 15 some invisible demon just wailing to
strike. When that happens, the Carrera 2.7, hike its
predecessors, demands quick corrective measures.

The only thing that gives this Carrera away as a
product of the past is its garish green paint. A female
pedestrian, who apparently did not recognize this as
an older car, was particularly indignant. “How can
anyone paint a Porsche in that horrible color?” was
her unsolicited comment to the driver. But in 1974,
things which today would be surprising or shocking
were definitely “in:" shoulder-length hair, bellbot-
toms, and bright colors like vellow, orange or this
brilliant acid green. The spirit of the times also
inspired the Carrera script at the lower edge of the
doors, which many customers ordered as a 95 Mark
option.

With the 1974 Carrera 2.7, Porsche substantiated

Interim salution: The potent 2180 horsepower 2.7 liter engine was available in the G-model only in 1974,
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juaalified as high outpat, The eriginal %11 reached @ lop speed of 210 ko'l [130 mph). Today, it is best driven as 2



that safety and emissions regulations need not dilute
the concept which gawve life to the 911. The Porsche
Carrera 4 created a third dimension of 911 perfor-

mance. While it continues the distinctive lines of ear-
lier 911 generations, it is in fact virtually a complete-

Q“m,wh:huumstmduﬁmm
. Sweaty palms on the steering wheel are once

~ And the new model has no of power.
gmtﬁ'[ﬁﬂhp]mm i the
with the most powerful normal
engine ever fitted in the rear of the 911 ltthlt
‘fhm:ﬁl&w:nmuempl:gds;ud:]plﬂ
I system
hblmuk.mlwmpnﬂdumph h:ull en@
rt,!uwhhuwn quietly at i
is eminently suited ﬁmh:mfﬁcsltu:—
maudmuﬁ:lmthegl! into a multi-
hﬂnﬂth:vmdty wtility and enormous
reserves, But once traffic has been left behind, the
all-wheel-drive Carrera shows its stuff. Thanks in
mhmlnmr . even the Turbo-
annive @ﬁmnawu{fmshupicMh-
'I'hbl:m:r -powered sports car weighs in at 1410

E-Elm ;' catapults from a standstill to 100

5.1 seconds. Engine speeds

rpm show it at the peak of

On the autobahn, in contrast i its forebears, the
new 911 is a genuine pleasure 1o drive. In the earliest

911s, one might as well turn off the radio at speeds
above 150 km/h [93&] as the tremendous wind
and engine noises w not tolerate any other aural
enterumnt. the Carrera 4 permits undiminished
musical enjoyment even at speeds on the far side of
200 km/h [124 mph]. Nev less, dedicated sponts
car enthusiasts might prefer to turn off the radio in
order to delight in the muffled bark of the boxer
engine, which enters the cabin in a restrained man-
ner without unpleasant additional noises.

Even in the rarefied regions of top speed, the Car-
rera 4 remains glued to the road. Crosswinds are of
no consequence to the C4; even the floor pan offers
virtually no grip for the wind, which would result in
unwelcome turbulence. The servo-assisted steering
and ABS h]'nlu:s compensate for its appreciably

greater weigh ared to its progenitors, and con-
tnbule o its Wem— ree driving characteristics.

On the one hand, the perfect balance of the vehi-
cle is pleasant, but this refined manner, without
flaws or idiosynerasies, does diminish the impres-
sion of riding in a sports car, Precarious drifts at the
limit of the laws of physics do not necessarily reflect
the type of sporting performance which inspired the
Carrera 4 engineering team. But the concept of the

car can be interpreted in many ways: as a
high-energy physical workout or as a pleasant diver-
sion, as a merciless duel for every last inch of road
or as a refreshing release from everyday tension.
With that, Fumlge is again ahead of its time. From
the mament of its introduction in the fall of 1994,
this 911 embodies the Zeitgeist of tomorrow.
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Racing the six-cylinder Porsches

Back to Basics

Ituhs no more than a quick glance at Porsche’s
corporate history to realize that Porsche has always
offered limited production runs of race-ready cars
for customers wrthsp::ﬂg:mhlhcms As early as
1955, privateers sto race tracks of Euro
with a lightened and more powerful version of
Type 356, a secret wea which answered to the
now legendary name “Carrera.” Porsche did not
choose this designation at random; the Spanish word
“la carrera” translates as “race” or “competition.”
The victory of the Franco-German team of Strihle
and Buchet in the 1959 Li¢ge-Rome-Liége endu-
rance run, and a second place by the semi-works
team of Walter and Nathan in the arduous Acropolis
Rally of the same year, are highlights of Porsche's
early rally history.

In these early years, Porsche was accused of con-
centraling on campaigning ils purpose-buill race
cars, even though the firm’s products seemed predes-
tined to dominate production-based rallying. (At the
time, no one could have foreseen that the 356's suc-
cessor would have an unprecedenied rally career.)
Still, Porsche took these accusations seriously and,
in the early 196{s, decided 1o offer competition
machinery not only to privateers but also to take part
in rallies as a factory tcam. To this end, former racer
Herbert Linge and the man who would one day head
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Porsche's research and development facilities, Hel-
muth Bott, sketched out the first proposals for a
bﬂ HILEW
1964, the 911 had even been introduced to
the market. Chief body engineer Erwin Komenda
mpilndlheir&ugﬂhmin;upmdﬂm
mﬁmm.& md:;hupndnflht
Mﬂg::unhrmdwﬂmﬂhthmm
output of the stock 130 hp six-cylinder boxer
Time was of the essence; the racing 911 had to be

homologated as quickly as le. The target date
was the occasion of the Monte Carlo Rally, in
January of 1965,

mmmmmﬂlmmnm&-
Qllarwumdﬂnsururuimlnnﬁer-p
al &amhéry France, in a dri spowstorm. Her-
bert Linge, at the time foreman of the dev
department’s mechanics, sat behind the )
Beside him sat Peter Falk, at the time an engineer in

the road lesting nt. They would tackle the
4600 kihmtlersmlm of Monte Carlo in
their green 911, chassis number 55, propelled

160 horsepower engine. Al the end of the

event, they found themselves in fifth place overall, a
sensational result. Their colleagues Bihringer and
Wiitherich, in a 904, took second overall and first




sportiva elegante

Powered by four- and sis-cylinder engines, the lightweight M4 raced to victory after victory.
Bace on Sumday, sell on Vionday, This sdvertising poster emphasizes Porsche’s racing philesophy,

Fow it all started
Falk and Linge a1
the Monie Carlo
Hally .

an adventore.” Lscing lilsiarik & a popslar habby of A profusion of prwer: the Pors: he 917




phml: in the under-two-liter GT class. Porsche had
cause to celebrate; the first works effort in the
demanding Monte Carlo Rally could not have been
mire successiul.

To everyone’s amazemenlt, Porsche’s rally activi
fies in the following years were quite restrained. The
reasons are simple: first, the rescarch department’s
“racing wizards,” including road test chicf Helmuth
Baotl, suspension specialist Peter Falk and R&D boss
Ferdinand Piéch, were fully occupied with the design
and deployment of the 906, 910, 907, 908 and 909
sports prototype racers (some fited with siv-cvlinder
engines). Furthermore, Ferdinand Pigch wanted to
field a new, different prototype for each racing sea
son, and complained that Porsche was only achiev-
ing class victories; the company should be chalking
up overall wins. [n 1968, this new emphasis on beat
ing all comers marked the beginning of the 917 era,
which lasted until the end of 1971 (and until the end
of the 1973 season in the North American Can-Am
racing series). On the other hand, the sports car wiz-
ards of Stuttgart wanted to play it safe in rallys. A

factory entry would be fielded when victory was no
merely possible, but probable, Meanwhile, private
entrants demonstrated the potennal of the 911 with
impressive success

It was not until 1968 that Porsche again senl an
official works team to the Monte Carlo Rally. The
effort was headed by Reiner Engels, who in that year
succecded Helmuth Bott as chief of the road testing
department. Bott, in turn, advanced to chief of
research and development. Pigch's orders to Engels
were to concentrate on production cars, but Engels
also formed a small department dedicated 1o custom-
er racing development. In addition, this department
supported factory efforis which fielded production-
based cars. The new team enjoyed instan! success
Vic Elford and Pauli Toivonen crewed a pair of
bright orange 91 1%, in which they had trained for six
weeks and almaost 12,000 miles. The professionalism
of the Porsche team paid off: Porsche's pilots
brought home a decisive double victory. Waldegaard
and Helmer gave Porsche a Monte Carlo hat tnick
with their back-to-hack victories in 1969 and 1970

Short reign. The 9146 was intended 1o be even more successfal on the race track than the 911

Inbter-affice mem:
racing &5 & means of
prosdisct lesting.
Iranslation page 392
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Present at the creation: Ginther Steckkiinig (beft) and Peter Falk,
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Heavyweight: 911 prepared for the London to Sydney Rally,
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Riverside, 1973: the Porsche 917730 Can-Am racer, series champion Mark Donobue al the wheel.

run tor org
Linion of Li instituted an 84 hour (later 86 hour)
endurance test, the Marathon de la Route, held on
the Miirburgring. Porsche immediately seized on this
VENUE a5 a test rround for new developments.
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smission, transplant
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sion were all that was necessary to make it racewor-
thy. Limited slip differentials, even locked differen-
tials for some racing dp!}l.lt.allﬂd:ls-, served to improve
the rear-engined car’s already excellent ability to
transfer power o the road.

Porsche developed increasingly powerful versions
of the 911. The 2-liter 911 § “Rally,” with its 170
horsepower, was replaced by the 180 hp 911 §-2.2
“Rallye.” Displacement grew in stages to 2.8 liters,
and power output increased to 330 hp (see table).
These racers chalked up a long string of race and
rally victories, including the highly competitive
“Tour de France.”

All the while, Porsche prices remained reasonable.
In 1972, a 911 5§ 2.5 could be bought for 49,000
Marks; in 1974, a Carrera RS 3.0 cost 65,000 Marks.
Altractive pricing enmura%ed private teams to com-
pete in motors One of the most active priva-
lecrs was Puhsh driver Sobieslay Zasada. It was his
ambition to win the East African Safari Rally at the
wheel of a 911, the only great rally which did not
appear on the list of Porsche victories despite the
extensive efforts of works and private teams, Test
driver Giinter Steckkdnig remarks appreciatively that
“It was fascinating to see how this man, usuall
accompanied by his wile as co-driver, repeate-ﬁy
achieved good finishes on race tracks all over the
world. That's why we were happy (o support Zasa-
da.” Peter Falk, Porsche's long-serving racing direc-
tor, recalls a rally in the Balkans: “As usual, Zasada
arrived al Weissach on the evening before the rally.
He was looking for a shock absorber that would
withstand even the mosi severe impacts over long
distances. Because there was no such shock, we
worked a night shift 1o limit the shock travel with
siee] cables. The results were enormously successful.
One by one, competing works teams dropped out. It
was not until Mercedes engineers inspected Zasada's
car during an ocean passage, and discovered this
simple bul effective solution, that they were able 1o
beat his private effort.”

Zasada is still active today. He intends to take par
in the revived “London to Sydney™ classic rally in
the spring of 1994, at the wheel of a 1966 911 8.

Compatriots who did their racing on road courses
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can point to their own proud victories. Giinter
Steckkonig recalls that “With the development of the
so-called *duck tail’ rear spoiler and widened rear

fenders, the Porsche evalved aw fruut
the original shape lagmgy Butzi
wide fenders were necessary to accommodate rur

tires which were Wldl:rﬂlﬂl'l those at the front, a first
in production car history.” This spoiler did not enjoy
universal appeal, but Porsche engineers did accede
to the realization that a spoiler would only be effec-
tive if the trailing edge was mounted a certain dis-
tance from the bodywork. Peter Falk adds that “Even
Helmuth Bott was not easily convinced that it was
necessary 0 add fender flares, As a tire and
sion specialist, he felt that all four wheels must
im:rcmahlz." Meanwhile, the 911 continued its
winning ways. Aside from various class wins, Peter
Gregg and Hurley Haywood won at Daytona and
Tocgn Fiori, Groge and Hapwand msaied St
arga Florio, Gregg and Ha repea ir
Daytona success in 1975, and in 1976 Holbert and
Kevser again won the American 24-hour event in a
Carrera RSR.

Porsche had shified its factory effons to the big
sports prototypes, powered not only by the 911°s
six-cylinder but also by eight-cylinder and later even
twelve-cylinder engines. This was also the first
application of urbocharging to increase power oul-
put; the 917720, with more than 1000 horsepower,
still stands as one of the most potent race cars of all
time. Nevertheless, the six-cylinder boxer engine
was by no means ignored; instead, it embarked on a
new career in the form of the Turbo. This in
1973 with the Carrera RSR-derived Turbo RSR, the
first turbocharged racing version of the 911. This
was followed by the racing version of the 911 Tur-
bo, which carried the production type designation
930.

The Group 4 version was designated the 934,
while the Group 5 car was called the 935, In addi-
tion, the 936 S-fl}'d-ﬁ]] also powered by a turbo-
charged six-cylinder, joined the lineup to take part in
Grroup & cnmpeulmn which had no requirement for
“silhouette” bodywork. These vehicles displayed the
911°s talents 1o even better effect. World-beating
race cars were developed on the basis of the produe-
tion 911.

—
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The menst meemenrabile spcoess of this cre, Porsche's brand cnew B56 finished first, second and third st Le Mans

The Types 934 and 935, developed in Weissach,
were buill in Zuffenhausen under the direction of
Elmar Willren. From the outset, the 934 was intend-
ed as a customer race car. The fact that the factory
itself entered both the 934 and 935 models in compe-
tition is due (o a change in the rules, which were
influenced by various international interests. Porsche
adapied 1o the changes, prepared only one works 935
for the 1976 season, and won the world champion-
ship for the fourth time, repeating its 1969, 1970 and
1971 success but this time with a production-based
car instead of a sporls protolype.

In 1977, it was the privateers’ turn. The Col -
based Kremer brothers had already prepared their
own 935 in 1976. Rolf Stommelen. driving the Loos
Porsche, was German racing champion in 1977, In
the same year, Peter Gregg, driving a 934, won the
American IMSA Camel ﬁ series, The followin
year, 1978, brought even more success to privately-
entered Porsches; from then until the mid-1980s, the
935 was one of the most attractive and spectacular
phenomena to grace the world's race tracks.

The 935 era was not only a period of spectacular
successes, bul also a time of explosive technical
change. In 1977, a very limited production run of the
935 was built for the small-displacement division of
the German Racing Championship series; this was
done to counter press accusations thal Porsche was
only capable of Euibding ever-larger engines. The
car, which the Weissach engineers and soon the rest
of the world dubbed “Baby,” provided impressive
proof of Porsche's potential at all levels of motor-
sport. In less than four months, the team built the
lightest Porsche 911 ever. [t was pared down to the
minimum permissible weight of 735 kg [1619 Ibs.],
and was powered by a 1.4 liter, 370 horsepower tur-
bocharged engine. After only two races, with Jacky
lckx at the wheel, “Baby™ was rolled into the
muscum. The same fate awaited the fastest and most
powerful 911 ever buili. The rolling powerhouse of
the 1978 season had a nickname of its own = “Moby
Dick.” lis twbe frame chassis, first used on the 935
“Baby.” underwent additional development. In addi-
tion, this supreme 911 had 6 cm of its floor pan
trimmed away. This was the only possible means of
lowering the car, as the rules stipulated that the roof-
line had to remain unaltered. “Moby Dick™ was nol
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only the most powerful of its breed, but also the fast-
esL. In Le Mans, it was clocked at 366 kmyh [227
mph] down the Hunaudires straight.

As .Smmnntimlm.mqguduﬂ]rhﬂ
their lance to production cars. Only the sil-
hnuﬂ‘ te remained, but even that was buried under

ments; it evolved into a thoroughbred racing car,
with water-cooled four-valve heads, i i
e e e
Mﬁfthmwh?ﬂ.mﬂﬂmh

936s d out, leaving Ludwig and his co-
drivers, Whininm to win the dramat-
ic evenl.

After the factory had frozen development of the
035, customers carried the torch themselves. Peter
Falk tells us that this was not at all casy, “Only a few
top teams could manage this car.” these
were Reinhold Joest, who built his own
Dick”. The Kremer brothers even had a small pro-
duction run, with their own 935 K3 and K4 models.

Two vears later, despite this lack of continued fac-
tory development, a works car was again able to win
at Le Mans. Tests at Paul Ricard demonstrated that
the 944 Turbo earmarked for Le Mans was not capa-
ble of overall vi . An alternative was sought and
finally found in the stored in the factory
museum. The engine was no Jonger competitive, but
Porsche mechanics transplanted the
six-cylinder powerplant developed for Indianapolis,
capable of well over 600 hp when fueled with meth-
anol. In record time Bosch developed a fuel injection
system designed to operate on Euro
allowing the car to complete a 30-hour
simulation on the dyno. Lap afier lap, this test pro-
gram cycles the car through every gear shift and eve-
ry speed encountered during the gruelling race.
Research and development chief Helmuth Bott
received project approval from Porsche’s new chair-
man of the board, Peter W. Schutz, but the only
sponsor who could be found on such short notice
was Christian Dior, manufacturer of the men’s
cologne “Jules”, who was not as financially well
endowed as Porsche might have wished. Schutz



repeatedly distinguished himself by his optimistic
attitode, and was always happy (o enfertam new ide-
as. Porsche's courageous efforts were rewarded
when the 936 brought home the 1981 Le Mans lau-
rels.

The 935 and 936 epoch finally came to an end in
1981, when FISA's rules changed to move the sport
away from the concept of production-based race
cars. There followed the era of the “Group C” racers,
which Porsche again contested with turbocharged
six-cylinder cars. “This is the most unbelievable sto
ry in the history of auto racing,” recalls project lead-
er Morbert Singer. For more than a decade, Porsche's
Giroup C cars dominated various racing series all
over the world. The resulis speak for themselves:
five manufacturer’s and team championships with 43
decisive victories, including six Le Mans wins, five
driver's world championships. Added to these are
four IMSA titles and 53 victories including nine
wins al the Daytona and Sebring enduros. Between
1983 and 1991, the cars won numerous successive

national championships in Europe and Japan. Singer
aclds that “MNo other sports prototype was built in
such numbers.” A total of 150 examples of the 956
and 962 sports racers was produced. This was made
possible by the efforts of many Porsche people; out-
standing among these were racing chief Peter Falk,
project leader Norben Singer, designer Horst Reit
ter, body specialist Eugen Kolb and engine designers
Valentin Schiffer and Hans Mezger. The most mem-
orable success of this era, which lasted until Por-
sche’s withdrawal from sports car racing in 1988,
was the finish of the 1982 Le Mans race, without
doubt the most difficult race in the world. With a
brand-new car, developed in record time, Porsche's
works entries, numbered 1, 2, and 3. took first, sec-
ond, and third place respectively.

In 1984, while the Group C cars were at the peak
of their dominance, another new development
achicved its first milestone. After presentation of the
911 all-wheel-drive study at the 1981 Frankfurnt auto
show, Porsche continued development of this new

..
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Just before Porsche’s racing withdrawsl in 1988: Wolfgang Porsche (left), 956 and 362 project keader Norbert Singer and Susanne Porsche
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Important 911 racing victories

1965
Mot Carlo Rallye

1967
Marathon de |a Roubs
24 Hours of Spa

1968
Monte Carlo Rallye
Swadizh Rallye

1969

Mot Carlo Rallye
Austrian Alpine Trial
Swedish Rallye
Tour de Corse

Tour de France

1870
Monte Carlo Rallye

1M
Swadish Rallye

1872
24 Hours of Daytona

1873
24 Hours of Daytona
12 Hours of Sebring

Targa Flana

1675
24 Hours of Daytona

1976

& Hours of Digon

& Hours of Mugedo

12 Hours of Sebring

6 Hours of Watking Glen

1977

& Hours of Brands Hatch
24 Hours of Daytona
German Racing

Championship, Hockenhesm

2 1 3 Hours, Hockanhaim  \WiallekFitzpairick

& How's of Mospor
6 Hows of Mugedio
Nurburging 1000 km

LimgesFalk |Sth cverally m
Harrmann/NesrpaschiElord 911 R
Gaban/Pedr” 1
ElfordiStone gT
Wialdegaard Helmer i
Waldegaard Helmar 9115
WialdegaardHelmer 18
Waldegaard Hedmer Mms
Lamoussa/Galin 91 R
Lamoussa/Galin #iR
‘WalsegaardHebmear Mms
‘WaldegaardHelmer ms
GreggHaywood Mms
GreggHaywood Carrera RSR
GreggHaywood/ Carrera RSR
Halmick
Mullervan Lenneg Carmrera RSR
GreggHaywood Carrera RSA
Ichke/Mass 935
IckuMass 935
HolberiKeyser Carrera RSA
StammuesanSc hurt 935
IchkeMass 935
GreggHaywood Halmick 935
lckx 935 1.4 liter Turbo
935
Heairnr athy Wulled 934
StommuedenSe rurt 935
stommeden/Hazemans/ 935
Schenken

1977

E Hours of Siversiona

E Hours of Vallelu

& Hours of Watking Glen

1978
24 Hours of Daytana

Dijon 1000 km
& Hours of Misano
E Mours of Mugela

Misburging 1000 km
Monte Carlo Rallye

E Hours of Siharshans

E Hours of Vallsunga

& Hours of Watkins Glen

1979
24 Haurs of Daytana
24 Hours of Le Mans

& Hours of Mugeda
Mishurging 1000 km
& Hours of Silvarsions

& Hours of Vallelunga
& Hours of Watkins Glen

1980

24 Hours of Deitana
Dijon 1000 km

& Haours of Watkins Glan

1961

24 Haours of Daytona
Maonza 1000 km
Silverstone 1000 km

1982
24 Hours of Daytana

1984
Quatar Ralye
Paris-Diakar Rallye

1985
Pharaohs Rallye

1986
Paris-Dakar Rallye

Ik Mass kL]
“Dino"Marchi 535
Ik Mass 935

gm"ﬂmﬂanﬂ-ﬁﬂ:m 05307
I

Wl Sar 925307
‘Wolles/Pescarnly 835307
HazamansHeyer/ 25307
Fitzparick

LugwigiHeyerHezemans 935 30T
Miolas/Laveme Carrera RS
ek Mass §35
WollelyPescarol 935107
GreggHezemans! 835307
Fitzparick

Orgais/HaywoodFeald 235
LuchwigiWhittingion/ 835
Whitin

SchuryFitzpatrick/Wobak 535
SehuryFitzpatnckWoliak 935
WollewHeyentSchurti 935
Fitzpatrick

CalderranySpattetti  Carrera RSR
Martz

LucwigiWhittinglon 815
StommedeniJoestbler 935
Pescarolo/Barth 35307
GreggMazemans/ KMET
Fitzpairick

Ganatson/Rahal FRedman 935
Diren/Lassig 835
Schomstain Grohs/Rhr 535
StarmmedanPauilPaul 935
Al Hajri/Spiser 935
Wetge/Lemayne 911 AWD
Al Haijri/Spilar g5
Melge/Lamayre 958




drivetrain concept under racing conditions. In 1984,
a narmally aspirated all-wheel-drive 911 Carrera,
with alterations almost entirely confined to the front
axle, won the most difficult rally in the world — the
Paris-Dakar. Peter Falk underscores the importance
of this accomplishment: “This victory, in new terri-
tory and on the first iry, is one of the greates
achicvements in Porsche racing history.” With these
waords, the man who served as Porsche's racing boss
for so many years reveals thal he always fell a spe-
cial afﬁn.n; for rallying. With this predecessor of the
959, Po had reentered the rally arena. The pro-
duction-based SC/RS emerged as a winning machine
in national as well as the European championships.

In the following vear, the Carrera was fitted with
the suspension of the later 959 and underwent body-
work modifications, yet victory eluded its grasp.
Soon, however, rally victories achieved by normally-
aspirated engines were eclipsed by the 400 horse-

power 959 Group B with its sequentially turbo-
charged and intercooled powerplant. In 1986, this
version took the first two finishing positions in the
Paris-Diakar — a major success not only for Porsche
but also for Jacky Ickx, who had dedicated himself
to the project and finished second behind the more
experienced rallvist René Metge.

Due to changes in the Group B rally regulations,
the 959 was never enlered in the very events for
which it was originally conceived. However, its
close cousin, the 961, generated valuable all-wheel-
drive data during two Le Mans efforts and one entry
in the Daytona 6 Hours. For awhile, Porsche had not
offered cars for club racing, and forced privateers 1o
compete with cars that were more than a decade old.
Though these comparatively antiquated cars were
not always doomed to defeat, customers demanded
an affordable, competitive race car, which could be
campaigned without extensive modifications.

dialagl. gy F™

Success eluded Porsche and its 959 proloty pe in the 1985 Paris-Dakar rally ..
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Porsche fulfilled this desire in 1985, when it creat-
ed the Porsche 944 Turbo Cup. Once again, the
sports car maker came up with an attractively priced
alternative to professional racing, The Turbo Cup
quickly became the favarite single-margque champi-
anship among drvers as w ell as spectators, From an
engineering standpoint, the Turbo Cup, as it was
spon known, was also a harbinger of future trends.
Porsche was the first carmaker o go racing with cat-
alytic converters and ABS anti-lock brakes

In 19910, the Cup series was expanded with the
tiom of the Carrera Cup. Porsche’s gamble
paid off; after only one season, interest in the single-
marque championship was so great that a “minor
league,” the Carrera Trophy, had to be introduced o
ike affordable racing available o even more cus-

sutable to three decisive fac-

Ll 1986 saw Porsche take bome a double victory in the Paris-Dakar. 1o desert trim, the 959 developed 400 horsepower.

tors, First, company management was united in its
support of the single-margue racing series. Second,
the Cup racing concept, with its virtually identical
cars, provided spectacular competition. And third,
the unigue fair of this legendary sports car spurred
the series to specess; the Porsche 911 represents the
epitome of the sports car concept for the public road,
as well as the race track. Thanks 1o the continued
development of this definitive sports car, the Por-
sche 911 has always remained competitive within
the industry. And with the Carrera Cup, Porsche
offers a brilliant example of the state of the art in
automotive engineering. The high degree of reliabili-
ty built into every mechanical component virtually
guarantees affordable racing. Generally, engines can
serve for an entire racing season with only routine
mainienance and without overhaul. And lap times

ire at a level that only a few years ago would have
ensured a mid-field position in the German Touring
Car Championship.



This is indicative of highly developed racing tech- welcome opporiunity 1o advance th

nology, as well as the degree of experience achieved image, bul on the ather hand implies a g cup series, which Jost Capito regards as an interme-
by today's drivers. Naturally, this benchmark makes sibility to the fans. The [ he Carrera Cuy diate level between the erstwhile national Carrera
it increasingly difficult o find qualified drivers for zation is aware of this obligation, and is ever Cup and the Carrera Trophy.
the “celebrity cars” entered for every race. Many a setting the course of its own future, Cuj ag ;
candidate is wary of embarrassing him or herself. Jost Capito underscores that “We must look al As of 1993, a distinction was made between the
least three to five vears. The cornerstones of our s international “Porsche Supercup™ and the individual
The popularity of the Carrera Cup is documented cesses in 1996 must be laid today,” Ti national “Carrera Cup” series of Germany, France
by the multitude of race reports found in newspapers 1993 scason reflected a step-by-step evolutio and Japan. Six of the eight Porsche Supercup races
and the motoring press. The collected press clippings Cup rules. Carrera Cup races were conducte were held in conjunction with Formula One race
for the 1992 season fill two S(0-page scrapbooks. tracks all across Europe, which increased the ser weekends; the year before, the Carrera Cup had
stature by yet another step. Immediately below the already been invited to share the bill with four
For Porsche, this press approbation represents a Carrera Cup in order of importance was o events in the world's premier auto racing series. Evi-

dently, by 1992, the Carrera Cup teams had achieved
a stature which allowed the series 1o complement
Formula 1 events. Nevertheless, cach team had to
enter two cars for the 1993 season.

The German Touring Car Championship race at
the Norisring, with its huge spectator turnout, pro-
vided yet another excellent forum for the Supercup.
During the season’s eight events, the Supercup
teams were able to provide fans with spectacular
entertainment. Their sponsors were rewarded with
excellent marketing exposure, thanks to the interna-
tional aspect of the Cup series which drew the atten-
tion of television, especially the DSF sports channel.

- el el
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A 959 derivative for the race track, the ®61 served as a racing all-wheel-drive testhed

Carrera Cup 1992 the Strihle 911 on (e MNorisring.



Ihe 911 Carrers RSR 28, baibi for ihe ADALD GT Cup.

This technical stability fulfilled the wishes of
a team which could not or would not buy new
season. The fact that several cars from the
4 ¢ ¢ still front runners in 1992 is proof
of the Carr ibility and re

19493 season

\ : ing within the rigid rules — their
i with only | d to optimizing engines within pro-
nt ch ducti - vy suspension settings exclud-
i re pressure, Pole position was
ins of a second. Porsche’s
v eliminated any unfair advan-

sporismanlike conduct in car preparation.
Oipening act Tor Formula 1: Sapercup race in Monte Carcla, 1993, A Prep




A new chapter began in 1994, In January, only
three months after the market introduction of the
new Carrera {Tjrp: 993), Porsche offered a new Cup
racer. Porsche's intent is to once again demonstrate
the near-production status of these race cars, Of
course, this technology has its price, but the teams
accept this, even if the new Carrera Cup cars cost in
excess of 200,000 Marks. Even with ils higher price
of admission, a Porsche still represents a cost-
effective way to go racing.

There are plenty of alternatives for those who
don't want to ante up for a new Cup racer. The play-
ing field for the approximately 200 Cup cars built 1o
date provides a variety of racing opportunities. If the
Porsche Supercup is too professional, the Carrera
Cup too ordinary and the Alpine Cup, sanctioned by
Swiss and Italian clubs, too one-sided, one could
compete in the Veedol Endurance Trophy series, the
Ferrari-Porsche Challenge or various club racing
events.

Porsche's current racing efforts are not restricted
1o its single-marque series. Thirty years after that

first Monte Carlo Rally effort, after three decades in
which Porsche had earned for itself the image of a
winner, the racing department faced a new chal
lenge. Beginning in 1993, the ADAC |German Aulo
Club] and FISA, the worldwide goveming body of
motor sports, had instituted a GT racing series, with
the express purpose of popularizing racing with pro-
duction cars, Nineteen ninety-three was still an inter-
im year, but in 1994 a GT World Championship was
created. Even though there was no minimum number
of cars required for homologation, only a require-
ment that each car be licensable for road use, Por-
sche laid on a small production run of about 50 cars
for sale to customers. In these recessionary times,
when most car manufacturers have withdrawn from
the top echelons of motorsports competition, Por-
sche’s decision was especially noteworthy, And it
again demonstrates that Porsche and racing are and
always have been inseparable. Of all the world’s car
makers, the Zuffenhausen sports car builder is the
only manufacturer to offer race-ready competition
cars directly for sale to customers. The racing
department in Weissach even provides customers
with two attractive alternatives for competition in

Designed for Le Mams: the 911 Turbo 5 Le Mans GT, driven by Walter Rihrl, Hans-Joachim Stuck and Hurley Haywoond,

For the 1994 Supsroup
series, the mew Cup
Carrera engine is
enlarged o 1.8 liters,
givimg 3 hnrsepower.

Am exciling sturl e Uhe 88
1904 weasen, ad Invterlagos,
Brazil. Christian amd
Wilsen Firtipaldi won in
their Carrera HSH ALK,

the GT Cup. One choice is the nimble four-cylinder
8 Turbo 5; the other is a modified Carrera Cup car

with a 3.8 liter engine, known as the 911 Carrera
R5R 3.8. Naturally, the production Carrera 2, Carre-
$, 911 Turbo and 928 GTS are also suitable for
racing, with minor modifications
T'o take advantage of the special GT rules struc-
¢ which were in effect for Le Mans, a special
tirbo 911 was developed, carrying the official
i WL 11 Turbko 5 Le Mans GT. Porsche tean
ers W K Hans-Joachim Stuck and Hur-
fay ook a class win at the Sebring 12
T his 475 horsepower, 1000 kg [2200 Ib.]
With 1t % il malior sports,

in 1993 as in other years, Porsche affirms what has
hecome the company creed for more than a quarter
century: Porsche is the quintessential sports car, and
the people of Zuffenhausen have one goal in motor
sports — o promote a broad base of popular racing
activities, and to make racing more accessible by
providing a unified system of competition rules

The success story of the racing 9115 would easily
fill volumes. Ulnch Upietz, who has contributed sig-
nificantly to this chapuer, has written a book whose
380 pages and 600 color illustrations encompass the
Group C era. Beyond this work, his Gruppe C
Muotarsport-Verlag [Groep C Motorsporn Publishing)
will issue a comprehensive vearbook chronicling
Porsche racing activities, so that all may emjoy this
fascinating continuing story



The activities of the Porsche fraternity

Good fellowship

Th ties that bind the members of this family are draw inspiration from these ideas, indeed they are

not those of blood, but rather constitute a special almost required to do so; by the terms of the fran-

form of association by choice. It is an association chise contract, a fixed proportion of their wholesale

based on a shared passion and by a com- discount must be applied to advertising and market-
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wigsburg to experience the Porsche fraternal spirit
An interesting daylong agenda emphasizes placing
them behind the wheel of Porsche products, Past
events have vielded convincing results, with attend
ees expressing greater interest in Porsche. In some
cascs, they wished to drive a sports car from Zuffen-
hausen of their own. Of nearly equal importance to
Porsche AG. other attendees began to understand
their hushands”™ fascination for driving a Porsche.
This would hopefully make the next Porsche pur-
chase a joint decision by both partners.

In contrast to the specific rationale of such mar-
keting activities, mens’ and womens” golf tourna
ments have been organized since 1985, Taking place
throughout the year, Porsche presented 19 ourna-
ments. Individual Porsche Centers sanctioned 16
gualification rounds; Porsche AG underwrote two
additional rounds and the final round in the fall, at
Konstanz, where the best Porsche-driving golfers in
Germany mel 1o decide a champion. In 1993, the
serics had an added international flair as Japancse
and Canadians accepted Porsche AG's invitation to
play for national points in the guest class. Georg
Ledert underscores the desire of most participants o
measure themselves against international competi-
tion in the Golf Cup finale

Drving a Porsche and driving a golf ball has
become inseparable for many customers, and interest
in this combination increases yearly, Sometimes,
these sportsmen exhibit an almost irrepressible com-
petitive spirit. Andrea Schwegler, who works as Golf
Cup liaison in the sales development depariment,
recalls one man who bought a Porsche for his wife
s0 that she could take part in the finale; the rules
stipulate that participants in the last championship
round must also be Porsche owners.

For those who don't want the challenge of stowing
golf clubs in a 911, transporting | s rackets 1o one
of the qualifying rounds of the Tennis Cup, suppor
¢d by the Porsche Centers, presents much less of a
problem. Porsche’s association with tennis has near
ly two decades of history behind it but golf seems 1o
be cdging ahead. Claudia Schiilfner, who has been
warking in Porsche’s sales development department
for more than fiftcen vears, attributes the decre
Possche-sianctioned tennis activities to the limited
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resources of the Porsche Centers. The large vanety
of possibilities forces dealers to establish prioritics
and select criteria, and at the moment goli is more
pypular,

Still, the tennis championship has its own finale,
to which Porsche AG invites approximately 60 win-
ners of qualification rounds. In 19493, the final round
took place in Salzburg, Austria,

In roughly the same time frame, the world's top
women lenmis players meet to decide the winner of
the Porsche Tennis Grand Prix. As main sponsor,
Porsche presents a Porsche sports car as a prize for
the champion, an incentive that has repeated]y
attracied the elite among women tennis professionals
for more than 16 vears, Their male counterparts only
had one opportunity to take part in a Porsche Tennis
Grand Prix, in its first year = 1977,

For this annual tennis spectacle, Porsche Centers
are otfered tcket blocks for therr customers. Por-
sche’s hospitality tent has developed into an annual
meeting place for friends and like-minded fans from
all over Germany

In the same way, Porsche distribules tickets for
the hospitality tents at Carrera Cup events and the
Niirburgring Oldtimer Grand Prix, held in mid
Aogust. At Carrera Cup races, Porsche relies on its
many years of experience in providing trackside hos-
pitality. Between 1986 and 1989, Porsche provided
..uiin.-.'j. service for more than Y0 guecsts al sixicen
evenis in the 944 Turbo Cup series. During the Car-
rera Cup era, between 199 and 1992, nearly the
same number, 8500 visitors, visited the Porsche tent
it eleven events. An even larger swarm of fans was
expected for the 1993 Super Cup series. Porsche s
hosputality services expanded in 1993; the tent was
open for business on Saturday, nod only on Sundays
15 1N Yedars pasi The tcket packet given to Porsche
customers included reserved space in an exclusive
Porsche parking area, admission 1o a covered grand-
stand and passes to the hospitality tent on Saturday

Sunday.

Porsche offers a high performance driving school
wovides more than mere drivers” education
In il 1ing before the event, participants gather

for an eveming of Porsche camaraderie; many an
enduring friendship has ensued. And no wonder: in
the last fourteen vears, the driver training program
(which has heen in existence for nineteen yvears) has
improved the skills of more than 12,000 drivers. Of
these, nearly 95 percent drove Porsche products of
every description, the remaining five percent drove
other marques. Zuffenhausen’s six-cylinder products
dominate the mix, making wp about 80 percent of the
turnout at |'|L'q'|.F|_'-' every evenl.

Training takes place on closed courses. Claudia
Schaffner, responsible for organizing and processing
applications for participation in Porsche's driving
schools, explains that “This is a basic requirement,
io provide the maximum level of safety. Participants
should experience driving at the limit and repeat the
correct reactions as often as possible, so that they
will react properly in the event of an actual emergen-
cy.” Schiffner, an experienced Porsche employee,
adds that “We want customers (o get to know their
own cars.” However, this requirement is becoming
an increasing problem for the sports car maker. In
Germany, race tracks are few and far between, and a
veritable flood of events (nowadays, race tracks
even host rock concerts) has left only limited open-
ings for the auto industry. For this reason, Porsche
has added the Salzburgring in Austria, the race track
in Rijeka, and on occasion race tracks at Zolder,
Zandvoort or Imola to its driving school calendar
Unfortunately, this means that travel time o the
event becomes more time-consuming than the pro-
gram itself, which occupies a day and a half.

The number of participants is determined by the
length and character of the available race course. On
the Hockenheimring, the location of choice for Por-
sche's “basic training,” up to 120 cars can take part
By contrast, winter training on the small Seeteld
course is limited 1o 42 cars.

Clearly, demand exceeds supply. Courses are
booked solid only weeks after mailers announcing
the eourses are sent out. In addition, applicants from
the United States, Japan or New Zealand have
expi essed interest in taking part Porsche driver
training. [n 1992, Claudia Schiiffner had to send oult
more than 3000 letiers of regret; she estimates that the
future number will be even greater.



L omcni

™ Amperen

w il el Eanc
Parasde Exrape, €
lTtaly

The only alternative to factory-sponsored Iraining
among like-minded Porsche fans are those training
programs offered by a very few Porsche Centers on
their own initiative. Whenever possible, the factory
supports these efforts by loaning instructors — enthu-
siastic Porsche employees from all branches, who
provide special expertise and sacrifice their week-
ends o the cause.

These would-be schoolmasters are prepared for
their important tasks during instructor seminars.
These training sessions for the trainers themselves
repeatedly stress that the driver training program is
intended 1o improve driver skills and technigues, and
not achieve maximum lop speeds.

To gauge customer satisfaction, Claudia Schiiffner
conducts a survey of school participants at irregular
intervals. The latest survey indicated that at the end
of their training program, 95 percent of the students
agreed that they were now belter able 1o control their
vehicle in extreme situations, and that they have
learned how their car reacts at the limit. Many
expressed the feeling that they now suddenly owned
“more car.” This is convincing proof of the effective-
ness of Porsche's sport driver training program.

Those who would like to improve their newly
found driver skills by taking part in motorsports
within the Porsche fraternity are well advised to join
a Porsche club. The clubs regard themselves as
ambassadors in matters of motorsport. To put this
ideal into practice, Porsche clubs organize countless
slaloms and time trials on race tracks. Besides the
shared pleasure of high-performance driving, social
events are an equally vital part of club life. Many
different activitics take place within this circle of
friends with shared imerests: photo rallyes, ski trips
and river rafting excursions, to name only a few. In
recenl years, these club gatherings have extended far
bevond the borders of the home country; the Porsche
Parade Europe takes place every other year. This
international convocation was first held at the Eng-
lish channel resort of Brighton in 19940; in 1992, fans
of the sports cars from Zuffenhausen met in the ltal-
1an ski resort of Cortina d' Ampezzo, scene of the
1956 Winter Olympics and championship skiing
events. In 1994, Porsche AG hosted the parade on its
home turf in Stuttgart.
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Celebrations marking the thirtieth anniversary of
Porsche’s 911 resulted in a shift in this regular
schedule. To mark the occasion, between June 10
and 13, 1994, Porsche fans from all over the world
journeyed to the home of their favorite sporis cars.
For this ial event, Porsche’s organizers had 1o be
highly selective. Worldwide, more than 300 Porsche
clubs encompass over 120,000 members, No other
margue club in the world even comes close. Another
unusual aspect of this circle of ardent Porsche fans is
that since 1976, the company has had its own
ment responsible for providing support to all of
Porsche clubs. This area is headed by llse Madele, a
dedicated employee and ardent Porsche fan.

To speak with [lse Nidele abowt Porsche clubs is
an enlightening experience. Frau Nidele bubbles
over with enthusiasm for the high-performance
machines from Zuffenhausen, indeed her passion for
Porsche has not diminished in more than seventeen
vears al her post. She does not hesitate 1o lake
responsibility for hundreds of Porsche owners at a
time, and thanks to her efforts, all participants in a
Porsche Parade can be assured of meticulously or-
ganized activitics, Frau Nadele explains the enor-
mous turnout at Porsche meets with the following:
“Because participants don’t need to worry about
anything once they reach the Parade, they get the
greatest possible enjoyment from the event, and
even the longest possible journeys to reach a Parade
site seem well worth the effort.” Fran Nadele adds
that “Porsche drivers, who are usually under great
stress occupationally, experience a kind of inner
regeneration just through their travel to the event.™
The lady who makes these events happen is also
optimistic about the future. Her eyes light up as she
says that “Every year, there’s something new.”

For 19493, this “something new” was represented
by the newly created Anniversary Parade. But she
also regards smaller gatherings with happy anticipa-
tion, such as when a Porsche club spends a day or
two in Stuttgart. On these occasions, she is wholly
committed lo arranging an enjoyable factory visit for
the “friends of the House.” This may include a
“live"” factory tour with Herr Karger as well as a vis-
it to the factory museum under the direction of Rolf
Koch; both of these men are carved from the same
Porsche stock as Ilse Midele. Schedule and organiza-




Om Jume 11, 1993, to celebrate the 91 1°s thirticth snmiversery, 320 Porsche 91 1s lined up to for inspection in Uhe coartyard of the
Ladwigshurg palace,

tional details permitting, visitors may also have the
opportunily to experience a few laps of the Weissach
test track before gathering over cocklails and dinner
to reflect on the day’s events.

Hj. creating a hpcn.ul department responsible for
club support, Porsche recognizes that Porsche clubs
and their presidenis are the most effective ambassa
dors of the margue. It was decided to invite all of the
world's club presidents o a biennial Porsche Club
Presidents” Meeting, falling in the years between
Porsche Parades. The vear 1993, with its Parade cel-
chrating the 30th anniversary of the 911, represented
an exception to the rule, as the Presidents” Meeting
took place later in the same year, October 1 1o 3

Professor Dr. Ferry Porsche also cherishies the
great value of Porsche clubs, and their presidenis, to
the family business: he has been personally present
it all seven evenis to date. Perhaps this is one reason

that overseas participants
20 hours of air travel 1o at
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The development of the Fuchs alloy wheel
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impaortant role in shaping the image of a car; after
nll. what would a car be without its own unigue
wheels?

This consideration may have contributed to Por-
sche's decision to ask the list wheel manufac-
turer Fuchs whether light alloy wheels could be real-
ized for a production car. Both parties had worked
together before: Fuchs had delivered forged wheels
for armored military vehicles. Porsche's contact at
Fuchs was technical consultant Herr Kretsch, who
travelled southern Germany on behalf of the Mein-
erzhagen-based Otto Fuchs Metallwerke, offering
Fuchs products and specialized know-how to Ger-
man car makers. What Kretsch offered Porsche must
have come as a complete surprise, in view of the
state of the art at the time; the Fuchs representative
outlined the possibility of mass producing a high-
quality forged alloy wheel. Nothing on this scale had
yel been attempted in Germany. Cast alloy wheels
were still unknown at the time, because no alloys
were available which would have the required

244

Mercedes-Benz (who, also in cooperation with
Fuchs, brought out a forged alloy wheel for their
midrange models almost at the same time as Por-
sche) were the first German car makers to offer alu-
minum wheels.

Once the decision to go shead with this new type
of wheel had been made, Heinrich Klie of the Por-
sche model department (later known as the styling
studio) was w:n the m ent o style a light
alloy whezl r the 911. He became the “father” of
the Fuchs wheel.

Klic was born in 1914 and changed careers after
the Second World War, He underwent training in
creative arts and opened his own ceramics studio,
One day, Porsche placed an order for ceramic mod-
els of the Type 356 as promotional gifts. This
opened the door, and after a short stint in the Volks-
wagen model department, Klie founded the Zuffen-
hausen sports car maker's model department in
1953.



With astonishing confidence in his own style. Klie
modeled many a detail of the 911, such as the com-
plete dashboard. But the Fuchs wheel would be his
masterpiece. Porsche had obtained an aluminum
wheel from the American firm Alcoa, but this did
not meet the sports car maker's quality requirements
and seemed far (oo pudgy (o serve as an inspiration

Klie and his colleagues received no precise
instructions for the development of the light, corro
sion-resistant new wheel. Klie recounts that “When-
gver we got an assignment to do this or that, 1o
develop a detail part of a new car or whatever, we
didn’t waste much time talking about it. We just got
to work and made something. And that’s the way il
wis with this wheel

Klie gathered ideas for his wheel creation at auto
shows or by observing details in the traffic around
him. He did not proceed systematically, but rather
had fanh in s instincts and in what developed dur
ing the modeling process. Klie replaced the center
section of a conventional steel wheel with a wooden
disk, which served as a base for Plasticine modeling

Begimming with
the 1967 mudel
vear, the Fuchs
wheel hida
recignilion
feature of ihe
sporiy 911 5

clay. After he had applied the Plasticine, he began
sculpting the wheel center by forming the clay with
his hands or various scrapers and blades. Klie says
that “Drawings made little sense at the time, if one
wanted (o develop something like that, because one
was working in three dimensions, Modeling some
thing [in clay] resulted in completely different pro
portions from what one would get in a drawing, I |
had followed a drawing, this would have resalted in
a completely distorted, lame impression. Working in
Plasticine, | can add material, remove it, and change
things al will. On wp of that, this is the shorest and
clearest path: the viewer can s¢c instantly whether or
NS

not the result meets his expectation

Many styhing assignments were charactenized by
weeks of trial and error, changes, reshaping. Not so
the

lloy wheel. According 1o Klie, the design was
successful “with a wave of the hand,” as Klie puis il
Ferrv Po

His model was quickly approved by 5
and wenl to the suspension design deps -
where engineer Rudoll HofTmann was res

for drawing the wheel and calculating 1ts ph
properties
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Fifiywight manulacturing sieps were
regaired 1o make a single Fuchs wioel
Il process begins with the pressed
Blank at the right.




Fuchs chief engineer Karl-Heinz Ochel was

for the wheel on the manufacturing side.

Fnt its pmdw:lmn. Fuchs developed a completely
using rolling machines supplied by the

Kl:urling company of Esslingen, near Stuttgart. The
manufacturing process was extremely complicated:
58 steps were required to make a single “Fuchs”
wheel. Karl-Heinz Ochel explains that “It had to be
preformed, a blank had to be forged, the center had
o be mechanically rolled, the holes had to be drilled,
and many other steps had 1o be carried out. Because
of its ller-like appearance, Fuchs employees
K000 it the *Fligelrad” — the fan wheel.”

To be precise, the Fuchs wheel was formed by the
following steps. A pressed piece of stock was forged
o make a forging blank. Next, drop forging the
blank produced the ventilation holes and deburred
the flange. A further drop forging step resulted in a
splil flange, before the workpiece was widened by
rolling. And here is the secret advantage of this com-

manufacturing process: the Fuchs wheel stayed
in production for so many years because it could be
rolled to any width desired. The forming process
resulted in a wheel with a completely finished inner
side. The outer, visible side of the wheel was mrned
on special lathes, which resulted in the smallest pos-
sible wheel imbalance. A carefully developed sur-
face finish — polishing. anodizing, and painting —
permitted different design variations over the years
and assured high corrosion resistance.

Prototype wheels were tested directly on the car.
Test drivers drove in circles at high speed, continu-
ously subjecting the samples to the highest possible
side forces. Afterwards, they were checked for
cracks and deformation. After minor dimensional
modifications, the “Fuchs wheel™ was approved and

Heimrich Klie:
“Dirawings made
little sense &t e
Time.™

went into production in time to appear on the 1967
models.

In 1967, the sales brochure for the newly intro-
duced 911 5 highlighted the Fuchs wheel, even
though its appearance had resulted in some internal
controversy al Porsche. [ts design was intended 10
express sportiness, strength and power, and to make
the new model even more desirable. The marketing
strategists who prevailed in their support of the
Fuchs wheel already suspected what the following
20 yvears would prove bevond doubt: the wheel
would become a runaway success, an enduring
favorite, indeed almost a trademark for the 911,
Today, Heinrich Klie downplays his greatest
achievement. “When [ designed this wheel, | had no
ides that it would remain current for so long. Back
then, we did this job more or less on the side.”
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Automotive photography

Nothing by chance

S urely it is the dream of every photographer to
work unmolested by his environment. In 1986 René
Staud fulfilled this dream by creating a partitionable
6500 square foot photo studio in Leonberg, just a
few Autobahn minutes south of Zuffenhausen. Driv-
en by a quest for perfection, the inventive Swabian
developed his own lighting system, dubbed “Magic-
flash,” to provide illumination comparable to natural
daylight. Magicflash has a decided advantage over
natural light: it doesn’t change. This large-area flash
umnit with its 250,000 Watt output is driven by fifty
generators, Eighty individual and effect lights, with a
total area of 80 square meters (860 square feet) can,
for example, simulate a cloudy sky or dusk condi-
tions. Staud’s studio adds one superlative to another.

Perfect auto photography requires more than just
gargantuan gadgetry. The decisive element is appre-
ciation for the awtomotive subject. Photographer
Stawd underscores the need o fully understand the
object in his viewfinder: “For this, contact with the
car's designers, even in the early stages of develop-
ment, is imperative. To phatograph the new Carrera
generation, the Type 993, [ repeatedly met with chief
designer Harm M. Lagaay. Only when the concept of
the individual car has been fully grasped can the
design’s vital shapes be emphasized by sophisticated
lighting technigues.” With Staud, every exposure is a
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synthesis of hard work, professionalism lnd
u{m This last ingredient comes easily; cars

abiding passion.

Inspection of the Swabian's work shows that not
even the smallest light reflection is by chance. Staud
allows that “It takes three times as long to set up
lighting for a 911 as for any other car. This is due to
its different shapes, that is, a soft line from the roof
1o the tail, a characteristic front with steeply angled
headlights, and the recessed hood and rounded tail.”
Every viewing angle results in a different lighting
condition. For a side view of the 911, Staud posi-
tions the camera a little above wheel height. This
way, the hood line and the cowl can still be seen. On
the other hand, the camera must not be raised so
high that the rear fenders stick out like an unrelated
object. “That just looks impossible,” reflects Staud.
For a tail shot, the camera should look down slight-
lv. and from the front, care must be taken with t
view through the greenhouse. Staud criticizes the
cluttered underbody of some vehicles, particularly
older models. “For me, a car ends at the bottom of
the bumper; everything below that is only a means 1o
an end.”

Staud’s first Porsche experiences were gathered
with the legendary 959 (see also illustrations in the




Rens Staud amd a Tarbo 3.6: “The photographer needs (0 understand Uy amtomobile.”

chapter “The Ultimate 911 “In
producing these photos, 1 le 1e importance of
cooperation with the designers 'y create lines

which cannot be realized 1n |\|m1m_ri.--'._ and they

waould like to recreate these shapes in photos, On the
o the poin

other hand, highlights must noi be forced
where they create a new shape. In photo production,
the various views expressed by des rs and sales
men must also be considered. The designer naturally
wanis every photo to show the details which he has
wingly worked out, while the salesman simply
wants photos which will entice consumers to buy
For each photo, | have to stay within these two
exXlrcmes
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MNaturally, there are basic rules that apply 1o eveny
perfect photo, rules which the master photographer
has absorbed after years of practical experience
Staud can list a thousand details for each photo; a
briefl selection should give us some dea of what is
inviolved
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Far each swhjeci, mbomntive designer Gearg F. Simanis decides what is most impostant. His illstration of the anmiversary miodel (top
makes a powerful impression. Tasis, on the other hand, interprets (he seme s Iiject using 3 phodorealistic dyle.

Georg F. Simonis underscores the car's dyvnamics with visual coes, incuding dust dowds and visible exhaust guses.

Drawing the 911 is a similar proposition to pho-
tography. An artist who creates an illustration of an
automobile can faithfully draw upon shapes and
shadings present in photographs or in naturé or
deliberately alter these to serve his artistic purpose.
This spectrum of choices is vividly demonstrated by
two illustrators, each of whom has given his interpre-
tatiom of two identical subjects. An early 911, as
delivered in Movember 1964, was one subject, cho-
sen in honor of the model’s 30th anniversary; the
other subject is the Turbo Look anniversary maodel.

For illustrations created in response to specific
customer requests, Rainer E. Taxis is a proponent of
a form of photorealism. The graphic designer, based
in Flochingen near Stuttgart, carefully outlines an
existing subject. Reflections are added, with almost
pedantic accuracy, particularly noticeable in the
drawing of the anniversary model. When photo-
graphed under natural light, such reflections result
almost automatically. Taxis works out all details
with the same attention to detail, even coincidental
1nHems

(reorg F. Simonis espouses a different philosophy.
Like Taxis, he also draws cars to order. A profes-
sional automotive designer, Simonis employs a
greater degree of artistic license and decides whai he
regards as important or superfluous for each subject,
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The Pforzheim-based artist regards his work idealis-
tically, as he does not illustrate an existing situation,
but rather creates a new one. For him, an oblique
view 15 charactenistic for an early 911, especially
when the car is able to express its dynamism inm a
turn. For the anniversary model, he even chose an
unconventional low perspective to emphasize the
powerful lines exhibited by the car even at a stand-
still. Reflections in the vividly colored bodywork
run more evenly than they ever could under natural
conditions. It is interesting 1o compare the perfect
lines of Simonis’ illustrations with the deliberate
trick lighting of René Staud’s photography.

Simonis emphasizes “that it is very difficult to
draw the 911. The car has very sensitive lines, and
even shight deviations can drastically alver the car’s
proportions.” Yet most artists credit the 911 with a
particularly pleasing shape, if for no other reason
than the fact that the car’s overall shape can be
drawn with a single stroke,

Among artists, the right tool contributes to perfiec-
tion. To aid draftsmen and artists, so-called “Porsche
curves” are available, consisting of a set of curve
templates from 30 to 150 ¢m (1 to 5 ft.) long, similar
in function to “French curves.” Exclusivity has its
price: this drafting aid demands an investment of
10,000 Marks.



Styling

Form follows function

Elgineﬂs define a car’s design specifications and
determine basic conditions which a design must ful-
fill. Yet in spite of these engineering constraints, a
car’s styling takes shape in an atmosphere of artistic
freedom.

Ferdinand Alexander (“Butzi”) Porsche interprets
this as a freedom “which is never absolute, but rather
always relative.” In the 30-ycar history of the 911,
design constraints have gained increasing impor-
tance: knowledge of acrodynamics, technical imper-
atives, modern manufacturing methods and regulato-
ry requirements have become increasingly important
in defining the work of a designer. A stylist must
therefore have a broad technical background, and
today, engineers work side by side with designers in
the styling studio. For the new skin of the 993, a fur-
ther critical factor restricted the design team’s frec-
dom of expression: cost

Anthony R, (Tony) Hatter, the English project
leader responsible for the 993's styling, makes it
clear that “costs dictated our limits.” Without mone-
tary consiraints, the new Carrera generation would
have undergone even further visual development.
But conditions laid down at the very beginning of
the project required that the roof and greenhouse, the
doors and the trunk lid were to be retained almost

without alteration. The development of a new roof
would have cost several million Marks. However,
the constraints do provide an inherent benefit: the
silhouette of the 911 remains essentially unchanged,
and the vehicle is immediately identifiable as a Por-
sche 911.

Regarded solely from a styling standpoint, the 993
does not represent an entirely new vehicle, but rather
a major facelift, a visual development, an evolution.
Because the basics were retained, this naturally sim-

lified many aspects. The clay modelers were able o
uild upon the original styling model used for the
previous Carrera generation.

For vears, the Porsche studio has used the same
technigue o build both wind tunnel and display
maodels. On the basis of preliminary drawings, a full-
scale basic model, divided down its centerline, is
built on a surface plate. This gives two separate car
halves, which may be connected to provide literally
a back-to-back comparison. To give an overall view
of the car, a mirror cut to match the car outline 15
attached 1o the parting line. Using modern materials,
this first model consists of a rigid foam core covered
by brown Plasticine modeling clay. In the past, in
the era of the 356, wood was used to support the
clay. This model only serves to realize design
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concepls; il possesses neither an adequate suspension
nar even a chassis. For this reason, a similar 15 scale
wind tunnel model is made, for which every under-
body detail is recreated in Plasticine. Running
changes must be added to both models.

Once the design's acrodynamic development has
reached a more advanced stage, details such as the
size of air openings or the shape of spoilers are final-
ized and precise coordinates are taken from the full-
size Plasticine model. The data gained from the mod-
el is fed to a CAD {computer-aided design) program,
in this case a software package known as “Catina,”
which generates optimized coordinates for the body
shape. These values serve as a basis for design draw-
ings. Using the computer-generated data, the engi-
neering depariment mills the actual master model
using a hard material known as “Ureol,” comparable
to laminated wood, which reproduces the final form
of the new car. This is taken by truck to the styling
studio, where wide strips of chrome adhesive tape
are stuck to the surface and the body lines are
checked once again. Equally spaced lines of black
tape are applied to a board which is mirrored by the
chrome-covered body. The true body shapes can be
recognized in the reflections of the black t:}p-c lines.
Tony Hatter says that “This examination of the mas-
ter model requires a trained eye; we're dealing with
tenths of a millimeter.” Mecessary corrections are
applied directly to the master model by adding hard
filler or grinding away excess material.

Parallel wo creation of this master model, an addi-
tional 993, as realistic as possible, was built for stu-
dio work. It was based on a Type 964 chassis, with-
oul fenders, door sills, enging or trunk lids. To make
these parts, molds were taken from the Plasticine
maodel to form the missing parts in plastic.

This plastic and metal model employed detachable
fenders. Various diameter wheels and tires could be
mounted, and different track dimensions simulated,

It served as a basis for all detail design work, such as
interior modifications and the creation of a new
wheel design. Using this model as a baseling, Harm
M. Lagaay’s styling department worked simultane-
ously on this 964-based mockup and on individual
Plasticine models. Diesigners expressed their ideas,
which model makers translated into reality on the
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model. Model makers and designers work as a team;
from the very beginning of the project, model mak-
ers’ ideas contributed to the shape of the new Por-
sche. .

This process is repeated many times before the
final shape is realized. The mncLl makers’ depth of
experience proved 1o be of great assistance to the
%?Sdesigners. More thard thirty years earlier, Ermst
Bolt and Heinz Unger (since retired) had already
worked with Ferdinand Alexander Porsche on mod-
els of the 901. Project leader Hatter: “For me, it was
an honor o work with these crafismen.” Desi
model makers and engineers are ¥ excited
when Professor Ferry Porsche conducts one of his
periodic visits to the Weissach studio to examine
new projects. Usually, he nods approval and heads
back to his office in Zuffenhausen; Porsche in
to work nearly every day. This gesture is wﬂt
doubt a valuable contribution to the collegial atmao-
sphere among the nearly 40 employees in Porsche's
styling studio,

In addition to the 993 project, part of the styling
department also works on outside projects. Harm
Lagaay assigns individual employees in his -
ment to various projects and agrees on timeta
with other Porsche departments. Drawing on his
creative skills, Porsche’s styling chief solves not
only styling problems, but also coordination and
management challenges.

MNormally, a facelift should not take more than
three years. The 993 project took longer. In 1989, as
Dr. Ulrich Bez, chicf of research and development,
and chief stylist Harm Lagaay directed the course of
future of Porsche development, the evolution of the
Carrera was redefined, and work had to start afresh.
Twao designers, one studio engineer, several model
makers and project leader Tony Hatter pursued their
new assignment by first determining which Carrera
features would be carried over (o maintain the
unigue identity of the classic Porsche.

The roof plays a central role in this process, par-
ticularly in side view. The roofline drops in a gentle
line from its peak just behind the windshield, ending
in the steeper downward slope of the car’s tail. Also
from a lateral perspective, the side glass helps to




Chief designer Harm M. Laguay points oart o the author which siviing chements were msgared by the 959 technslogy demaonstrudor.

define the 911°s visual character. The trunk lid and
strongly defined fenders, with their soft curves and
round headlights, dominate the front view. Owverall,
the concept of the fully integrated vehicle shape,
which Porsche has cultivated for more than thirty
vears, is still appealing.

The current Carrera generation lives up to this
styling demand for evolution rather than revolution.
This next stage in the evolution of the 911 provided
a particular challenge for Porsche’s designers, and
imposed on them a considerable responsibility. The
design team did an admirable job in meeting these
goals. Despite the 993°s diverse design requirements,
Porsche designers have once again drawn a thor
oughly modern car which is nevertheless recogniza-
ble as a traditional Porsche from every angle.

Seen in silhouette, the 993 conveys a unified
design impression even more strongly than its prede
cessor. Front and rear bumpers blend into the overall
shape more smoothly. “Today, all infernational
requirements must be considered from the very out
set of a design,” explains Hatter. For this reason,
designers sought a visually acceptable solution for
the black rubber bumpereties required for the Amen
can market; U.S. standards specify a minimum dis-
tance between the bodywork and the outer edge of
the bumpers. As on the Porsche 968, the bumper
ettes are attached separately, but as on the 925, thev
are not particularly obtrusive.

The rocker panel arca also underwent considera
ble restyling. As on much earlier 911 models, the
outer rocker panels incorporate additional reinforce
ments and are an integral part of the body, and no
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longer a holted-on valence panel as on more recent
911s. Window seals were altered to bring the rear
window flush with the bodywork. Body-colored
exterior door handles are more appealing than previ-
ous black handles. Even the electrically actuated rear
spmit.r is shaped 1o match the curves of the engine
lid, with no unnecessary and corners o

the overall harmony of the design. As a result of
these styling elements, the compact, uncluttered
shape of the 993 conveys an impression of remen-
dous dynamism, even when standing still.

In front view, the 993 remains a typical 911. Com-
new ellipsoid headlights are installed for the
time. To maintain the 911"s characteristic

“face,” they were designed as large, round units.
Thanks to the softer, flatter lines of the front fenders,
the headlights are mounted al a lower angle to the
wind than before, which results in appreciable acro-
dynamic . Also, their lower angle of inci-
dence reduces the risk ﬂt'muc impact damage.

Chief designer Lagaa places particular emphasis
on in.tegmlmghm ights into the lines of the body-
work, rathe having them as individual styling
elements. Dutch-born Lagaay r.:plains that “Every
detail is important. Even the ridges in the headlight
cover glass are an intentional styling element.”

For the first time, the windshield wiper arms are
located closer to the car's centerline (Lagaay: “They
have character™) to give the windshield a clearer,
mow .‘m‘uﬁumd appearance, and also serve o

llplng action. Turn signals and auxiliary
s are clustered in compact units. In addition, the
he:dllght units offer added practicalitv. A lever
inside the trunk releases the entire unit for servicing;
integral connectors eliminate the need to connect
plugs or wires.

Likewise, the air vents ahead of the front tires are
not only functional elements to improve aerodynam-
ics. They were deliberately styled as readily visible
“gills,” and are part of “the visual language of the
car,” o quote design chief Lagaay. He adds that
:\"ilh;'rul such elements, a car would resemble a rub-

* raft.”

According to designer Hatter, the car’s rear shapes
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were especially difficult to sculpt, but the results are
convincing; the car appears wider and lower than its
This is mainly attributable to the black-
mﬁuﬂhmﬂihnfuﬂ-mﬂﬂwm
whl&wmmwnapﬂwﬂrm
feature of the new generation. The exhaust on

either side were a specific engineering

listed in the
ﬂadl;:mhmmﬂ by m bm

an impression of power.

h’l‘oﬂly,hemnﬂfﬂmm Mmmm
appearance 1o an even greater
lhanmlhcpm.Emlr (-series 91 1s of 1964
mlkdomuf lmimﬂ-mhm,h::hn

even had 14-inch wheels. By
mmhﬁﬂmﬁuﬂdmwlﬂ-ﬁﬂ
optional 17-inch Eg alloy wheeILannylht,
dmgnmglm

assignment. The ﬁq’
ahmlﬂhu.ttrﬂvcmd Tothllcnd.:w:ml
designs were created, of nlevullllu-w
especi le as it echoed the soft lines of the
nvmaﬂghlidem The gentle shapes of the
five spokes had an additional advantage: the wheel
is casy to clean,

The interior of the Carrera, of particular impor-
tance Lo the emotional response of the driver, under-
went few visual chmgt::m hhl:mph essential ele-
menis such as safety ics
were improved. "I‘.lrh"ers of the l5!11 love the dramat-
I?ﬂ five inlmnuut;:lul:;idn’tlzgw to change any
of that,” ains any most apparent
change is the airbag-equipped steering wheel, whose
appealing simplicity harmonizes with the elegant
lines of the dashboard, The steering column stalks
are more practical, and the once almost i le
to find switches for auxiliary functions such as sun-
roof and rear window defrost are now clearly
armayed in a console ahead of the shift lever. The so-
called “knee bar,” which blends smoothly into the
inner door panels, increases crash safety in the foot-
well area. Switches on the inner door panels are now
easier to operate, and the panels are fitted with
roomy storage pockets and flush-mounted stereo
speakers. The seats have a new stitching pattern and
no longer use traditional, sometimes visually unap-
pealing welling.




T first madel comsists of & rigid foam core covered by brown Plasticine modeling clay
Carrera generalion, koown imlernally as the 96,

| e \“l\.'wlll\.i‘lll is horrowed Trom the oliler

Faor a time, stvlisis considered accenting the rocker panels as well as the front and rear valances in black.

A small strip mounted above the rear window pro-
vided a particular challenge for the 993°s designers.
Visually, this mini-spoiler was intended to make the
roof appear longer, a particular advantage for export
versions fitted with the additional black rubber bum-
pereties. The spoiler also had a technical rationale:
[arst, it resulted in a shight improvement in drag coef-
nd, for the U.S. market and countries
Wilh simnilar r ations, it Serves as a h:'\-l.l.\i‘.'l_i: for
the center h wounted stop light. In this way, no
udditional lights had to be added to the rear deck or
stuck against the inside of the rear window, design
solutions that had always seemed an afterthought on
After this problem had been
satisfactonly solved, work continued on the not yet
I y open versions, the Targa and Cab-
riolet. Their market introduction would be delaved

hicient, and sec

m
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for several months after delivery of the coupes had
begun.

In talking to the designers responsible for the 993,
one is repeatedly struck by their desire to create a
compact, unified design, in which all individual
components were integrated into the overall shape
and all elements were mounted flush with the sur-
rounding bodywork, In view of this, one would
expect o low drag cocfficient, but the wind tunnel
results were not as good as expected. Numerous
costly wind tunnel studies lowered the Cg by only
04, to (0,31, but this was achieved despite the new
car's wider rear fenders. Such a purely theoretical
comparison also does not consider the acrodynamic
advances previously realized in the second Carrera
generation, with its rounded, integrated front and



rear bumpers and race-proven flat underbody tray.

Significant improvement in the drag coefficient
could only have been achieved by reducing the car’'s
overall frontal area, However, due to the wide tires
required by the 993"s power output, this is not possi-
ble without compromising the stability and handling
of this high-performance sports car. If only for tech-
nical considerations. acrodynamics will always rep-
fFesent a COMmpromise.

Biased reviewers might denounce the 993 styling
from a purely formal aspect. They might overlook
the loving attention to design detail and dismiss the
exterior with a blunt characterization of “968 fronl,

Panamericana tail.” On closer examination, these do
nol represent negatives; on the contrary, the 968 and
Panamericana were drawn almost simultancously
(the 968 barely preceding the show car) under Harm
Lagaay’s direction. Naturally, in directing work on
these projects, Porsche’s chief styvlist was applying a
single unitying Porsche philosophy

When introduced to the market in 1991 (rhd mod
els in 1992), the 968 incorporated more 911 stvling
elements than had been given (o its predecessor, the
944, to give it a Porsche family look. Also, work on
the 993 was begun before the first renderings for the
968 had been made. Similarity to the 993 15 neither
coincidental nor unintentional; both cars represent

In viewing vard behind the Weissach studin, full scale madels were repratedly contemplated umder natural lightimg conditions. The
development stage shown here does not yet have fully developed fender confonrs.

Eberbard Brose, -
shivwn werking om —
993, hos been
madeling the 911
for more than 20
VEArs,

Porsche design philosophy and were drawn nearly in
parallel. Examined more closely, thanks to its char-
acteristic fenders, the 993 has a more clearly defined
“face,” resembling that of the carlier 959 technology
CArmer.

Consequently, similarities with the rear aspect of
the Panamericana study, particularly the light strip,
may be regarded as positive attributes. Styling stud-
ics such as the Panamericana and the Boxster, shown
in early 1993, demonstrate Porsche's styling poten
tial. It is guite reasonable to expect styling elements
from Porsche concept cars to find their way to the
production line in the future

Impressive though they might be, styling studies
alone do not show Porsche's future direction, as the
new Carrera generation amply demonstrates. s
designers m t plain that even loday, cars must
have character. The 993°s 39-year-old project leader
draws an international styling comparison: “The lap-
anese po 00 far.” Indeed, sports cars, full-size
sedans and even small cars built in the Orient display
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increasingly smooth, almost featureless shapes. Hat-
ter adds reflectively that “Cars should not look like
eggs.” For him, the 911, with its controlled round
shapes, still represents an ideal design for today, a
styling composition offering a multitude of perspec-
tives for the future,

Biographical Sketch: Tony Hatter

Anthony R. (Tony) Hatter (born December 13,
1954), after studying industrial design in England,
attended the Royal College of Art in London to spe-
cialize in automotive design. Even then, he consid-
ered that someday he might work at Porsche.

Hatter's first practical experiences were gained at
Opel, where he contributed to the styling of the Opel
Omega. After five years in Rilsselsheim, he moved
to Porsche. He was named project leader responsible
for sivling the 993, By his own admission, Hatier is
a complete auto fan. For him, the 911 represents the
ideal design




Road testing the 993 prototype

Eyes on the prize

A.l their Weissach proving grounds, Porsche engi-

neers have created a mttnr: track. To
evaluate long-term durzllny and life expectancy of
vehicles and individual com nts tched pave-
ment, hunchbacked curves, , rough

railroad crossings and a lnmchmg ramp Compress
years of driving into only a few days. At Porsche, a
car design travels a long, tortuous path before it is
deemed ready for production.

Every morning, at about 5:30, long before the tiny
village of Weissach awakens, the first commuters of
the workday make the turn between the church and
the Gasthaus Liwen [the Lion Inn), traveling the
small road that connects this town of 6000 inhabi-
tants with the outside world. Every morning, a hand-
ful of Porsche employees enter the grounds of the
research and development center well ahead of the
rest of its 2000 employees. The gate swings up, and
these early risers go to work. A few minutes later,
one hears six-cylinder boxer engines being fired up,
and one by one, the 993 prototypes roll toward the
nearly three kilometer long test track, each with a
new, remarkable rasp in its exhaust note. On their
way to the track, one more barrier blocks their path.
It opens only after the driver’s company [D tag is
inserted and read, registering the driver. At Porsche,
nothing is left to chance.

T*mwlﬁ per car mla:l:t upllhclhmnl ing rshilill
aCCS eV our. “In the run, that's
all Iﬁal the rpnc:n will ﬁ " explains Pef::shharpt‘
one of the individual team leaders on the 993 pro-
E ct. And after 20 years at Weissach, he should

; for years, engineer Scharpf served as his own
test driver. Today, Scharpf primarily works on
organizational problems, yet work draws him onto
the test track again and again. Each time, this vele-
ran engineer is again fascinated by the extraordinary
standard of quality exhibited by sports cars from
Zuffenhausen. Prototypes are abused on the test
track until the design is released for production,
“Under the same treaiment, competing cars just fall
apart,” says Scharpf, clearly proud of his own com-
pany’s product.

Today, durability testing on the Weissach test
track covers a distance of 6000 km [3600 miles].
Twenty years ago, the distance was twice as great,
and for a time dropped to 8000 km. But tighter
development deadlines, and the increased cost and
complexity of development to meet modern
demands, required some way of packing more driv-
ing into a shorter time. The torture course was made
so difficult that today, prototypes undergo the same
cumulative punishment as in the past, despite the
shorter overall distance.
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september, 1991 wet handling tests at the Contidrom, This Tvpe 984 Carrera, with the narrow front and wide rear track of the
Torhae-bok package, is pawerod by an early version of the 993 IHF“L‘I"LH”_
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half of the wial distance, that
poopen, even in winter,” add

ire considered o be “load-

mileage with its top raiscd. And a good thing, too;
the outside temperature is 1° C [34 °F]

The engine lets oul an unmullled roar; under our
feet, bare, unpainted metal is visible, We're on our
wav. Just after we enter the test track, the Carrera
bounces over clearly marked obstacles; half of the
nearly three kilometers of the course consist of so-
called *condition sections,” segments w hich simu=
late the most wreiched road conditions imaginable.
Ihe prototypes catch their breath only brietly before
the shaking and pounding hegins all over again.

A\ fler potholes equaled only by those found on the
roads of Baja California comes the washboard road,
and then the pancake section. This last looks as

though a herd of cattle was driven along it. leaving



Jamuary 1992, on the Turracher Hihe in Austria. The Turba bedywork covers a comphete 990 suspension package and a proloiype of (he

more powerful engime,

behind road muffins which have petrified to asphali.
The bouncing steering wheel speaks of the enormous
impacts which the suspension has to absorb on this
SECTun.

On the test track, different rules of behavior apply.
In evervday driving, one usually slows down for pot-
holes and rough roads. Instead, Scharpf accelerates,
explaining, “We have to cover this section at 80 km/
h [50 mph].” He adds a friendly comment: “Thon’t
panic, but we're coming up on a launching ramp.” |
have just enough time to grab the door handle before
the Carrera goes airborne, only to slam onto its bump
stops a moment later. The boxer engine is sluggish in
answering the throttle pedal; test equipment records
misfiring. The jump, followed by acceleration in

sixth gear, is too much even for the highly refined
six cylinder engine. The driver explains this odd
behavior: “It wasn"t designed for this, but | wanted
o see if sixth gear pops out.” There is no rest for the
car; we'ne coming up on the hunchback curve. The
993 prototype shakes and squirms toward the outside
of the turn, but only reluctantly: wheel bearings and
axles are subjected to extraordinary loads, The
speedometer indicates nearly 90 km/h [55 mph]
Then a quick left hander on smooth asphalt, squeal
ing tires, and hard braking before entering *Road
Condition Section L.” There, the Carrera deals with
torsion humps, which twist the body to simulate a
4.9 meter long stretch of the nearby country road 10 It
Wiernsheim; then several meters of “Pforzheim
pavement,” followed by a brief rest




Even rest periods for the car — or perhaps they are
intended for the driver = are carefully planned into
the schedule. After just one lap of the test track, it
becomes obvious that the mileage multiplicr of 27
was not reached arbitrarily. “1f anything, it is a bit
conservative,” confirms Peter Scharpl, as he discuss-
es work in the testing department. It is apparent that
discipline and attention to detail are primary con
cerns. After about 1000 km [600 miles] the suspen-
S0 geometry 15 checked, In addition, technicians
check the tightening torques of all safety-related fas
teners. All paris of the car undergo a visual check
Engincers keep carcful notes o record all observa
tions. In the event of a defect, no matter how small
the appropriate department is immediately notified
As an example, Scharpl cites that “If a hydraulic lift-
er clatters |'|_-1'u;:11._-.,1|_x In the same corner, we have (o
schedule a lubrication endurance test.”

Evenifa w.F‘ll"{ifli_‘ |‘.|.-.‘.'1 has no detectable flaws, test
cngineers are still not satisfied. Three samples of
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level, must survive the torture test without damage

Only then can the part be approved for production
| |

Meanwhile, the specificd rest time has passed

I'he six-cylinder engine roars again, and it’s off to
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lire tests al the Contidrom, Seplember 1992, with o 993
prolotype.

Ihe test

rineers are given a certain degree of free-

dom, it spontaneously within the parame-
1Ers Ol the endurance [ost program
An hi ter, the white prototype, with its taped-
| ]
on camouflage, again pulls up to the barrier. Again
the employee 1D card is fed into the slot and is
recorded by a computer. The car, known internally

15 “R 34, heads straight for its parking space behind
doors t 993 is still top secret. A
FEC SIICKE the driver s door serves as a constani

reminder: “Achiung! Do not drive without camou-

flage! Check attachment of ‘light camouflage’
before every drive! Loose areas are to be retaped or
must be replaced by ETW 45 [author’s note: the
department responsible for camouflage]. Camou-
flage will reduce headlight range.”

In keeping with Porsche’s testing philosophy, this
intensive endurance test is only the first hurdle in a
prototype's complete testing program. Early in the
development process, vehicles must prove their met-
tle in a real-world endurance test. At 2 PM of every
work day, the integrated vehicle road test depart-
ment’s second shift goes 1o work, Department chief
Wetschky sends his drivers out on a predetermined
course on country roads around the Weissach R&D
center. Here, a more customer-oriented driving style
is simulated. The course offers a balanced mix of
different road surfaces. By way of Hochdorf, the
road leads w0 Oschelbronn, 1o Tiefenbronn and Rute-
sheim and back to Weissach. The loop takes about
one hour, depending on weather and traffic. At this
stage of development. only 993 prototypes fitted
with “heavy camouflage” are allowed out on public
roads, These Porsches look like something from the
wildest days of show tuning. Camouflage panels are
often only riveted in place; for this reason, the regis-
tration book of every road-registered prototype car-
ries an annotation certifying it as a test vehicle. Once
aware of this, the police look the other way. Even
the guardians of public decency realize that real-
world tests are necessary.

Porsche has spent billions to provide its Weissach
development staff with a wealth of test equipment
An unmaiched collection of climate chambers, wind
tunnels, engine and chassis dynamometers, noise
chambers and vibration test stands are only a small
part of the extensive repertoire. Yet regardless of
how perfect the test results may be, they cannot
replace that most unigue test instrument, the human
being. This person, the customer of tomormow, will
drive the car. He will steer and operate all of the
technical marvels designed by people using the fin-
est tools and computers. But ultimately it is the driv-
er who must control the wondrous devices so care-
fully engineered into the car. The human being is the
one incalculable factor in the high technology of the
car. For Porsche, now and in the future, real-world
tests are without a doubt unavoidable.
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car goes Into production, highly qualified Porsche
technicians reel off the miles that make up these rig
idly defined test programs. In the beginning, lesting

is disguised by the unassuming bodywork of the cur-

rent production model. Later, camouflaged versions
of modified bodies are placed in service

In thas |:_'|,'-': --':'-||u-ll,_.|||_-.| electronices, the com
plexity of a car which will be driven by human
beings, who bring to the driving experience their
own subjective perception, presents its developmen
\.'“.Lllnl'i.""'\ Wy ”I' @ I I||||,|I,1\' ol |,|'|'."I.\_':|"\- |.||\I .\,II_'\l.l_'lf
targets, problems which must appear overwhelming
to the lavman. Porsche’s Weissach I.'III['I|-.':-. ces [ Poa
sche | ngineening Services) have specialized in the
solution of such problems, At Weissach, develop

LB:ZZ 285

ment of cach vecle, sysicm

carefully planned an
opment timetable

i "'\'\..I' I'\. ."'- '... I'\\.- L} Il. L
tanl deadline of the project: the
from Porsche, the new (
II.L. r""" T WA b WS e
the 1993 Frankfur 1 shiow
sach road test tcam was

project. The leg v Turhx

a successor, propelled by

internally carrying a my

The company 1D card is ins

swings up, and we e ol

Arjeplop, Lapland
mnrthaern Finland

has anly ihe Laped-on

light camoaflage”
package. The fros
feisders wnd
headlights of e
priluction version
cam he recogmired

Development of the 993

Greater than the sum of its parts

Mi.rda:rn automobile manufacturing is far from the
individualistic undertaking it once was. The car of
today is far too complex a creation to permit such
expressions of personal genius. Each new car repre-
sents so many design goals and challenges that the
burden must be shared by many individuals, In this
way, the 993 Carrera project was divided among spe-
cialists responsible for engine, transmission, suspen-
sion, bodywork, body ancillaries, systems and elec-
trical/electronics; seven project subgroups, each with
one or two project leaders responsible for the 993
alone. The various 911 models in turn are served by
their own project teams, which expands the company
organization chart by a multitude of individual
ETOUPS.

Deespite the absence of any one individual's design
imprint on the modern car, names may still be asso-
ciated with the development of a new design. Engi-
neers Friedrich Bezner and Bernd Kahnau are the
team leaders responsible for every 911 variant. The
exceptions o this rule are exclusive limited-
production models such as the Turbo S or the Carre-
ra Cup cars, which are conceived and built directly
by the racing department. For these models, the 911
project leaders serve only in an advisory role.

Al Porsche, Friedrich Bezner is one of three pro-
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ject leaders who has held this post since its inception
in ]'SIT‘JI._ Al that I;I.'!;I;. tllisiinx:t'igui:d:as still made
among four, six, and eight-c T projects.
Be-:augse Parsches thal.tg#mref that era, Ernst Fahr-
mann, intended to phase out production of the 911
by 1981 (Fuhrmann regarded the 928 as a worthy
successor), the six-cylinder project leader’s position
appeared 1o be a thankless job of only limited dura-
tion. This didn’t deter Bezner, a dedicated fan of the
911; today, his eyes still hold a gleam as he recounts
how he applied fzr the position and was ;
Bezner had been assistant o Helmuth Bott, chief of
research and development. Bezner comments on the
five vears of his career with Bott: “That gave me
valuable insights into the company s operation.” In
his new position, he continued 1o work closely with
the R&D chairman. Helmuth Bott expected his pro-
ject leaders to maintain a steady stream of sugges-
tions fior the future model lineup. Bezner recalls
these early years: “With our never-ending sus,egcs-
tions, we were a real pain to the responsible depart-
ments,” Dmg:lilt the very limited development bud-
get for the six-cylinder line, project leader Bezner
and his team wanted to give their engine more horse-
power. This could only be achieved if the engines
were once again tuned for premium fuel. Bezner
received approval for this step, even though Fuhr-
mann originally resisted investing in the soon 1o be
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developed.

phased out 911. Thanks 1o Bezner's team, the 911
S ot vl Wi b WSCPOWET 345 of the 1981 model
vear, which resulted in an immediate increase in its
popularity among buyers. While only 9475 9115
were sold in 1980, sales in

and 13,320 in 1983, By 1982, Peter W, Schutz had
il the board. Fried-
nch Bezner hiad achieved his goal; the future of the
911 was secure

replaced Fuhrma 15 Chairma
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1982 rose to 11,627 units,

According to Bezner, who started his Porsche
career on April 20, 1954 as an apprentice, the pinna-
cle of 911 evolution has alrewdy been reached: the
3th anniversary model. Regarding the Turbo-
bodied Carrera 4, painted a special shade of violel
meiallic, this Porsche veieran enthuses that “For me,
this is the most beautiful 911." He is particularly
intrigued by the wide body with its spoiler retracted
at rest. Bezner describes the handling of this special
model, limited to only 911 numbered examples: “On
top of that, the car cormers as if on rails.”

Bezner's enthusiasm for the 911 remains unbro-
ken, even after 14 vears of team leadership and 30
years of 911 production, mainly due to the evolu-
tiomary history of the model. For some time now, the
six-cylinder engine has been Porsche's mainstay; it
is responsible for two-thirds of sales. It is ily
apparent that the success of the 993 Carrera genera-
tion is vital to Porsche. This fact was not lost on
Bezner or his team when they undertook the 993
project. With undiminished zeal, they created, with
the 993, one of the most important evolutionary
stages in the development history of the six-cylinder
engine. Bezner's department siill exemplifies the
Porsche team spirit which some assert, often errone-
ously, has been lost from many departments in Por-
sche’s recent difficult times.

The division of responsibility among the project
teams has changed slightly. Since the inception of
the stillborn four-seat Progect 989, which was to
have an eight-cylinder powerplant, Bezner's team is
no longer referred to as the “six-cylinder project
group,” but rather the “911 model line project
.EII.H!TI.

Then as now, the most important task for a project
leader is coordinating the efforts of various special-
ized project groups involved in a development pro-
ject, Added o this is cooperation with other depart-
menis such as production, customer service, sales,
marketing or company management. Each of these
departments has its own expectations of the project,
and each department's suggestions must be taken
into consideration whenever possible. This is a diffi-
cult assignmenl for a project leader, especially since
he is expected w develop cost-reducing measures
rather than costly improvements.
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Haorsl Marchart, hoard member fr research amd develiggment,
makes o secret of the fact thai the 911 is =il kis one and only
Aulamative love

The rough outlines of Project Y93 were first
defined at a management board product meeting in
early 1989, Aq that time, Weissach was under the
leadership of Dr. Ulrich Bez, chief of Porsche
rescarch, development, and motorsports activilics
from October 1, 1988 to September 30, 1991, These
first discussions leading toward a decision to go
ahead w ith T pe LV LY R |'|,".\_'|-.'|'\"'|._ it bk |‘|.|-. ¢ il g
time when Porsche was still building 16,460 cxam

ples of the 911 annually: a year later production

H".

would even climb to 200855 uynits, cxceed the
magic 20L000 unit threshold. No wonder t
the first ideas for an even better 911 were greeted
with high enthusiasm. Bezner recalls the beg I
of Project 993: “Originally, we had planned to buil
1 completely new car,” But the
was soon plunged nto crisis; cne
pressures dictated plans and decisions. Bezner sun
marizes the sifuation: “The 993 was put on a diel
In addition. the order of the day was that the imme
diate successor to the then-current 911, the Q64
should achieve higher performance but without

InCreased Ccosts

. Ny e Ty
HTHORTYIAL LA

us fimancial

One of the highlights of the 993 was 1o have been

the engine. Afier the four-door Project 989 was
shelved once and for all, th M 1
installing the water-cooled eight-cvlinder rear-
mounted engine, developing 30 horsepower, in the
9493, By mid- 1989, though, it was realized that the
required design effort would have been oo g
costs would have skyrocketed; the six-cylin
back in the picture. The output of the six-cvlinder
boxer would be raised from 250 to 270 horsepower
it would be based on the engine of the 964. A vea
later, it was thought that cyvlinder head cooling
would raise output to 285 hp, but in January 1991

this far oo complicated vanation was also rejected

ught was giv

Bernd kahnae

lramn 198Y% 1
194 “Umwverall
the mew 9l
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hanish | p e ot i farilasaph e 1

The new heating system assures rapid warming of the cabin.

To rafuce fronl saspension weight, aluminem companenis replace
sterl.
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The mubil-link rear suspension improves ride comfort,

and it was agreed to raise power by 15 hp, 1o 265
horsepower. The most difficult engine change was a
new exhaust system, which meets the new, stricter
noise standards |4ih of 1995, reduction of maximum
noise level from 77 dB(A) to 75 dB(A)] by increas
ing muffler volume, As always, the exhaust tip is the
dominant source of noise. Still, it was possible to
design the exhaust system so that the already devel-
oped multi-link rear suspension, with its wide front
crossmember, could be accommodated with only
minor modifications. This was achieved by directing
exhaust gas to a central catalytic converter, but then
again splitting the exhaust into two se paratc strcams
Dwual exhaust not only had engineering advantages,
but was also welcomed by the styling dL;Jsrltmrs[

Other noise sources were optimized. Hydraulic
valve lash adjustment reduced valve train noise, an
altered air filter system reduced intake noise, and
improved enging encapsulation reduced overall
engine noise. This made the 993 so quiet that Por-
sche's acoustic engineers could “play™ with the
engine sound spectrum. Bezner voices his opinion
about the sound of the 993; “A sports car does not
have to be loud, but should have a pleasant sound
On long stretches, loud cars are annoying.”
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The transmission was also brought in line with
Porsche’s new philosophy for an economical sports
car, In December, 1990, ils six speeds were 1o
geared for maximum speed; only two months later, a
more fuel-efficient layout was chosen,

The suspension provided the greatest headaches
for all comcerned. Originally, the Y93 was to have the
sophisticated suspension of the never-realized Turbo
successor, the 965. In August 1989, it was decided to
use the conventional semi-trailing arm suspension.
Bernd Kahnau says that “This decision was not very
satisfactory.” He summanzes concerns about the old
suspension design: “After all, we wanted to reduce
the thumping noises from the rear suspension.”
Indeed, the decision would be reversed. In early
19900, after the engine designers had indicated the
feasibility of the new exhaust system, the better 150-
lated, steerable rear suspension was back in the pic-
ture. The project was rushed through development,
and exactly one year later the project leaders decided
in favor of the much more comfortable suspension
with upper and lower A-arms as standard equipment,
bat in a non-sieerable version.

MNaturally, these decisions also had a direct effect
on the stylists. The voluminous exhaust system and
elaborate rear suspension required space under the
rear fenders. To meet this requirement, in carly 1989
it was still intended to use the outer skin of the can-
celled Turbo successor, the 963, with its rigid rear
spoiler. Shortly thereafter. the designers and engi-
neers came up with an electrically retractable rear
spailer for the 965, In June of 1989, it was decided
instead 1o design a new, narrower body. By October,
the Porsche styling department was ready with its
own version, which was approved and underwent
only minor detail changes before the begin of pro-
duction.

Additional details were originally planned, but
time was growing shon. Shelved plans included
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slightly relocated seats, a new sieering wheel with
rexch adjustment, new inner door panels and use of
the seats conceived for the [four-seat] 989, “We hag-
gled about every single little button or knob,” says
Bezner, describing the detail change discussions. In
view of these considerations, the speed with which
Project 993 was realized is especially impressive. In
October 1992, the first cars of the pre-production rn
(PV 1) were built in Zuffenhausen. To these were
added four all-wheel-drive ptmot%s All of these
were extensively hand-built cars. 2 followed in
December 1992 and January 1993, with a total of 21
cars, and in March the first O-series, with 25 cars,
came off the assembly line. Next were 26 press fleet
cars, seven right-hand-drive cars and several Cabrio-
let prototypes. Compared 1o 30 years ago, many
more cars are needed today for type certification and
madel introduction activities such as advertising and
brochure photography, dealer introductions. multi-
media shows, service manuals and owner™s hand-
books. Preparations were made for press and dealer
introductions. Onee past the Frankfurt auto show, in
September, and press and dealer introductions, in
October, the development process continued unaba-
ed. Variations on the 993 theme are already in the
pipeline, to be introduced at planned intervals over
the coming months and years.

When asked how perfect the 993 is, Bezner quick-
ly replies that “In car design, total perfection is
impossible.” He regards the 993 Carrera as the most
important 911 evolutionary stage since the 964,
especially since many of the “lovable idiosyncra-
sies” have finally been eliminated: a new rear sus-
pension, an optimized heating system with integral
pollen filter as standard equipment. a new wiper
design and a more user-friendly shift console. Yel
the Carrera has retained the character, indeed even
that charm which make it so unique. Regarding the
future, Bezner allows that “It might even become a
little more perfect.” As always, the 911 and its varia-
tions hold enormous development potential.



Evolution of the 911
Chronology of model development

] pages document the most important changes 1o Porsche production vehicles of the types 911,
912 and 911 . The section headings from 1 through 10 reflect similar divisions within the factory repair
manuals, catalogs and flat rate manuals, and in Porsche technical bulletins. In addition 1o factory docu-
ments, ion from individual Porsche specialists was taken into consideration. For this work, retired
Porsche engineer and customer service instructor Jorg Auvsten generously gave his valuable time and assis-
tance. Herr Austen retired after many years of responsibility for technical literature and, in particular, for

Each madel year begins on August 1 of the previous year. This does not necessarily mean that all changes
take effect at the beginning of the new model year, Moreover, some changes were introduced within the
course of a model ym.h:knq:tungitthsch:muddnBolicy.ﬂm:changuwcmalm ied to various
export countries at various times. For this reason, modifications for the German market precedence in
this chronology. These are supplemented by information regarding foreign models, particularly when these
:‘:- indicative of future changes for all models worldwide. The following 911-specific criteria are of particu-

interest:

* development of the air-cooled boxer engine

* gmissions reduction for all engines, worldwide

* transmission development from the manual transmission through the Sportomatic 1o Tiptronic
= wheels and tires

* COrTOsion ction and the resulting long-term anti-corrosion warranty

* passive safety features

* development stages for heating and air conditioning systems

= evolution of the electrical system from DC generators to on-board computers

* individual visual modifications

The upper half of the text gives a brief summary of changes. Following text in italics explains these changes
and puts them into perspective. “RoW™ designates “Rest of World.”
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911 prototypes, 1963/1964
Type designation: Porsche 901

Before the 911 went into

ion in November 1964, a total of thirteen 911 proiotypes were buili, with

chassis numbers 13 321 to 13 333, Numbers 13 330 and 13 331 were predecessors of the four-cylinder 912,
No two examples were alike. They were used for display purposes as well as testing, underwent continuous
modification and differed from ]Wmn cars in many details. The Frankfurt International Automobile

Show (IAA) in September, 1963

1.

The six-cylinder boxer engine was developed in car-
Iy 1960, under type designation 745. This version
still employed pushrods, four main bearings and two
axial blowers driven by fan belts from the crank-
shaft. The next development stage was designated
Type 821 and closely resembled the later production
engine. The main di%u:nc: was that this type did

not employ dry sump lubrication,

After extensive test drives with the T7, a predeces-
sor to the 911, fitted with a Type 745 engine, Ferry
Porsche resolved 1o discontinue pushrod engines.

2. Fuel and ignition systems

Even the early Type 745 engine relied on downdraft
Solex carburetors for its supply of air-fuel mixture.
Before the production 40 PI carburetors were ready,
Porsche conducted its tesis with a Solex application
used for Lancias, the Type 40 PBIC.

The Solex overflow carburetors required costly
development; simultanecusly, Porsche conducted
experiments with Weber carburetors.

3. Powerirain

Tests were conducted with four- and five-speed man-
ual transmissions. To achieve the desired comfort,
the five-speed gearbox was selected. In order to pro-
vide a shift pattern which would also be suitable for
racing, first gear was located (o the left and back.,
reverse gear left and forward. Development of the
new transmission was relatively free of problems: as
inventor of the blocking synchromesh system, Por-
sche had access to enormous technical expertise.

the official birth of the 911.

4. Suspension

Porsche had already experimented with a new sus-
pension design on the 356. Both 901 prototypes
were still fitted with front subframes and 356 rear
suspensions. At the last moment, it was decided 1o
use i new suspension system at the rear. Fuel tank
volume was maximized at 62 liters [16.4 gallons] 1o
emphasize the car's Grand Touring character.

Without numerous tests on 356 models beginning
in the mid-1950s, it would not have been possible o
develop a completely new suspension for the 911.

5. Bodywork

The first renderings, carrying the designation Type
695, were done in 1957, largely by Graf Goerntz. Fer-
dinand Alexander Porsche created the Type 754 T 7
in 1959, with a slight break in the roofline between
the backlight and engine lid. A rather overloaded
design, Type 754 T Y, was drawn by Porsche's chief
of body engineering, Erwin Komenda, The 901 was
eventually developed from F.A. Porsche's design for
the 644 T8, which was still the subject of experimen-
tation to find an acceptable wheelbase, The proto-
types had no bumper guards, no side deco strips and
dual exhaust outlets.

It was hard to imagine any Porsche other than the
356, As a resull, the new styling was received with
greal skepticism.

. Equipment

The new Porsche had large glass areas — a genuine
242, with fold-down rear seat backs like its prede-
CESSOT,
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In the beginning, two large round insiruments
were employed; the combination of five round insiri-
menes with green faces was not completed until
1964, The interior of the protorype shown at the
1963 [AA differed greatly from the later production
version.

7. Seats and trim

Porsche intended to offer the new model with a full
leather interior as standard equipment, but in fact
leathereite was combined with fabric. Seat height
was the object of extensive experimentation.

Porsche placed great emphasis on a comforiable
seat position for its sporty Grand Touring car.

8. Heatin

Because the heating system was engine speed and
load dependent, tests were also conducted with an
auxiliary heater. This was later available as an
option, mounted in a well in the right side of the
trunk ahead of the dashbodrd. Originally, the battery
was 0 be mounted in this well.

Initially, the prototypes did not have a [
system, as hear exchangers were not ready unti
miuch later. For this reason, some versions had only
an awriliary heater mowunted in the trunk. '

9. Electrical syvstem

Early in the development of the 901/911, Porsche
decided 1o install a high output 12 Volt system. Pro-
totypes still used 360 Watt generators,

The location of the windshield wiper arms was the
subject of extensive discussions. Early versions had
their wipers pavked on the right to provide a larger
field of view.

Model year 1965
Type designation: Porsche 911

Changes

After fourteen years of building the Porsche 356, its successor goes into production, using the same basic
coneepts: air-cooled boxer engine combined with clutch, transmission and final drive to form a compact pow-
ertrain unit. Engine and drivetrain mounted at the rear of the vehicle. Fully syachromesh manual transmission
employing Porsche’s patented synchromesh system. Torsion bar suspension. Trunk at front of car.

1. Engine

Six-cylinder boxer engine, Type 901/01, with dis-
placement of 1991 ce. Air cooled via cooling fan,
mounted coaxially with the alternator. Dry sump
lubrication system with separate oil tank. Enginc
output 130 hp [9%6 kW] at 6100 rpm. Cylinder bore
B mm, pision stroke 66 mm, compression ratio
9.0:1. Pressure die cast alloy crankcase, Biral alumi-
num cylinders with iron liners. Alloy pistons, Eight

ZB8

main bearings. One camshaft per cylinder bank.
Camshaft drive via two timing chains.

From the very beginning, the six-cylinder boxer
engine was designed for future power increases. The
cooling fan, belt driven from the crankshafi, not only
supplied engine cooling air, but alse cooled the
engine oil by means of a separately mounied oil
cooler. The overhead cams permited high engine




rpm which would be essential for later sport and

racing engines. Also y was the furtiristic

dry sump lubrication system, which completely elimi-
crankshaft splashing losses at high rpm.

nated
2. Fuel and ignition systems

6 Solex Pl overflow carburetors with one Doat bowl
serving three carburetors. Firing order 1-6-2-4-3-5.
Ignition distributor Marelli $112 AX.

The two banks of Solex carburetors were a shori-
lived sofution, as were difficult to synchronize.
m was by conventional coil ignition with

poinrs in the distriburor,

3. Powertrain
Standard five-speed manual transmission. Type 901,
with final drive in same housing. Shift patiern: first
lefi and back, reverse left and forward, spring
lockout for 1-2 shift. All forward gears
equipped with Porsche synchromesh. Final drive via
spiral-cut bevel gears. Bevel gear differential, ZF
limited slip differential available as option. Drive to
near whmﬂ by means of Nadella joints. The outer
universal joint was of conventional configuration,
while the inner “Madella”™ joint employed a hinged
connection to permil driveshafl length variations,

For the W01/911, Porsche emploved a further
improvement of the Porsche synchronizing system,
Porsche synchromesh was patented worldwide and
was ficensed for installation in all Alfa Romeo, Sim-
ca and AU models, and in some Fiat, Ferrari,
Maserati and Lamborghini models. For trucks, Por-
sche blocking synchromesh was used by Fiar-OM,
Unie, Berliet and in some diesel- -powered forklifts.

4. Suspension

Welded steel box frame, welded directly (o body.
Front suspension: independent suspension with struts
and lateral arms. Rear suspension: independent sus-
pension on trailing arms. Rear drive by means of
jointed halfshafis. Front springing by means of sep-
arate longitudinal Inﬁkmsgf'n or each wheel. At the
rear, one transverse round torsion bar per wheel.
Shock absorbers: front double acting MacPherson
struts, rear double acting telescoping shock absorb-
ers. Toe-in and track not adjustable in first model
year. Articulated multi-link safety steering column

as standard equipment. ZF rack and pinion steering,
still employing fine pitch gearing. Steering ratio
16.5:1, Wheels: slotted disc steel wheels, optionally
available with chrome plaling;. 4 13 § x 15 deep-bed
rims with 165 HR 15 tires. Brakes: single-circuit
hydraulic brake system. Front disc diameter 282
mim, rear 285 mm. Mechanical drum parking brake
acling on both rear wheels.

Porsche had chosen a self-supporting floorpan for
its design of the VW Beetle. Even for the 356, the
box frame was rigid enough to permit test drives
without

The ZF rack and pinion steering was new for the
901911, In this, Porsche broke ground for the entire
auto industry, which still emploved worm and nut or
cam and peg steering systems. The new suspension
svstem retained torsion bars for its springing, @ sys-
tem which Porsche had developed. The longitudinal
orientation of the front torsion bars was completely
new, The four disc brake svstem of the 901/91 1 was
virtually a ficwry in the 1960s, but Porsche did ne
wise irs own d nl of the inside-acting calipers
{used in the 356 Carrera 2 and Porsche Formula 1
race car), but instead used conventional outside cal-
ipers, The brake system was still single-circuil type.

5. Bodywork

Coupe body style only, all-steel construction. A sun-
roof is not vet available. Scat and shoulder belts can
be fitted. Comprehensive instrumentation, including
for the first time an oil level indicator which reads
while the engine is running. Considerably more
trunk and interior space compared to the 356. The
wiper blades are parked on the right side of the
windshield.

The classic Porsche line was retained in siviing
the new 991 1 angled headlights in the fromt fen-
ders, air inlets in the rear lid and ar the front next to
the fromt furn sigrald units. External identifving char-
acterisiics of this so-called “Sertes Zero™ model line
are the gold-plated 911 script on the rear fid,
chrome plated bumper guards without rubber
inserts, and optional rocker panel deco strips

6. Equipment

Safety glass windshield, round owside mirror
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Curved safety glass was largely unknown in 1963/
1964, Porsche used this safety feature from the very

beginning of 911 production.

7. Seats and trim

Cumplmly new interior trim and seats. Luxurious
appointments; interior trim and seats in partial leath-
erette. Wood steering wheel and wood veneer dash-
board, silver script on right of dash. Entry area of
daor sills covered by rubber mat.

8. Hea svatem

Standard ing system uses engine waste heat, The

engine cooling fan blows fresh air through the
engine heat exchangers and forces the warmed air (o

the cabin. In addition, 4 Webasio gasoline heater
{Type P1018) is available as an option, but it is not
remembered for its reliability.

The heating system, considerably i from
that of the 350, satisfies the customer and
regulatory reguirements of the 1960s, Air condition-
ing is not yet available as production begins.

9. Electrical system

12 Volt electrical system as standard cquipment.
Asymmetric low beam . Three wiper speeds.
Electric windshield w system.

Advanced electrical equipment made the %01/911
one of the mast modern cars of its day.

10, Miscellaneous
Urig;inn]lm luxury version of the 911 had been
lanned this was . In the beginning,

options were avai ;

Model Year 1966
Type designation: Porsche 911, Porsche 912

Changes
The Porsche 912 is new in the model lineup. 1t uses the four-cylinder engine of the 356 SC, with output

reduced to 9 hp [66 KW as installed in the 912,

The 912 was conceived as the emiry-level Porsche. The economical and affordable 912 found ready accep-
tance, particufarly in the United Stares, where strict speed limits were already commonplace in 1965,

1L E
The Type 901/01 and 90105 engines were used for
the six-cyvlinder. The 616/36 was used in the 912,

2, Fuel and ignition systems

Maodification of Solex carburetor emulsion tubes:
now open at the bottom. The 901,05 engine is
equipped with Weber 40 IDA 3L & 3C1 carburetors.

Porsche switches mid-year 1966 to Weber carbu-
retars, which are considerably easier o adjust,

230

3, Powertrain

Five-speed manual transmission, T{'}iﬁn: 901/02, stan-
dard for the 911. Five-speed Type 902/01 available
as an option for the 912.

Porsche recognized that vehicles with a top speed
above 200 km/h {120 m-p.ﬁﬁ ire a five-speed
manual transmission. With only four speeds, gear
ratios cannot be optimized. For this reason, a five-
speed gearbox was also available as an option for
the 212




4. Suspension
Altered brake calipers.

5
mmmm rear script on 912,

6. L

Wi steering wheel or black plastic wheel on
912 models. Wood veneer on instrument panel of
911 painted or brushed aluminum on 912. Soft plush
carpeting for 911; square weave wool on 912s.

7. Beats and trim
Mo changes.

8. Heating and air conditioning system
Mo changes.

9. Electrical system
S0 Want alternator.

Model year 1967

Type designation: Porsche 911 Coupe and Targa, Porsche 911 S Coupe and Targa

Porsche 912 Coupe and Targa

The first power increase: 911 5. The Types 911 and 912 continue as before. A new body variation, the Targa,

a safety convertible with built-in roll bar, is introduced.

A frequenily expressed cusiomer wish is granted in 1967 increased power (1o 160 hp). Suspension and
brakes are upgraded in keeping with the power increase. In the tradition of Porsche's successful 356 Cabrio-
let, Roadster and Spvder models, the Porsche 911 Targa once again offers open-atr motoring. The name
“Targa, " ltalian for “shield, " becomes an identifving model feature all over the world, in the form of is
removable roof (shield). Porsche's trademarked name is also intended to recall racing successes in Sicily, in

the “Targa Florin"” road race.

1. Engine

In addition to the Type 901/06 for the 911, with
altered camshafts and improved heat exchangers,
Porsche offers increased power with the same dis-
placement with the 90102 installed in the 911 8.
The power increase is achieved by

- compression ratio increase to 9.8:1

- Biral cylinders, aluminum with cast iron lners
- soft nitrided forged steel connecting rods

- forged light alloy pistons

- altered camshafis

- 42 mm intake valves, 3% mm exhausi valves

= w0 springs per valve

Engine performance data:

Maximum output 160 hp [118 kW] at 6600 rpm.
Specific output 80 hp/liter. Maximum rpm 7200,

The 911 8§ engine was developed from the basic
engine without incurring any reduction in service
life. In view of the fuel available ar the time, the high
compression of 9.8:1 ix noteworthy. fnteresting cvl-
inder design: as before, the pistons run inside a case
iron bore, but an aliminum cooling fin jacket is
shrurk onto this liner for improved heat transfer,

2. Fuel and ignition systems

I'wo Weber three-barrel carburetors, Type [DA (5)
or 40 1DS 3C and 3C1, are used for the “Super™
(9115) engine. A Bosch ignition distributor, no. 0
231 159 002, with a yellow label, is used. Spark
plugs have a heat range of 260. Premium fuel (958
Research Octane Mumber) is required.

Al siv-cvlinder engines are now equipped with
Weber carburetors. The ipnition svstem {5 now made
fv Boweh, distributor, coil and spark plugs are all
production items made by Porsche's neighbors in
nearby Sniitgart-Feaerbach.

3. Powertrain

The five-speed 901102 transmission is standard
equipment for the 911 5. Optionally, the 901/51
(sportier gear ratios), 901/52 (for llclimbs), 901/53
(anrport gears), 901/54 (for high-speed races), and
W20 ( Miirburgring gears) are available,

In addition to the standard ransmission, wiich
differs from the original transmission only in minor
details, customers with racing ambitions may select
from special gear ratios for compeiiiion use.

4. Suspension

MNew for the 911 5:

- fransverse anti-roll bars front and rear

- Koni shock absorbers front and rear

- Fuchs forged alloy deep-bed 4 Va2 1 15 wheels
- ventilated brake rotors front and rear

For the first time, Porsche offers alloy wheels. To
thix day, the forged (or better said pressed) five-
spoke wheel enjovs unprecedented recognition and
the favor of Porsche fans. This is often described as
the “Fuchs wheel " The wheel was designed by Siu-
dier Porsche and was manufactured, to Porsche
drawings and specifications, by the alfoy meral
smiths of the Fuchs company in Meinerzhagen.

5. Bodywork

The Targa, a “safery cabrioles,” is new to the Por.
sche mode! line. The B pillar is desigied oact as a
siwrdy roll bar. The removable roof, between the
winadshield header amd the roll bar, can be folded
like an accordion and stowed in the front lnggage
compartment without sigaificant loss of space. The
ow of Targa models (beiween the Targo
barr and bodvwork) s Texible and unzips to fold
down ar can be removed complerely

While lintle regard was paid te accident safety in
miost car designs of the ime, Porsche soon recog-
mized i teprartance of occupant profection. With
s e l.."':'lln' Fedd P WG A ..I'q"h.'l_'“ Porsefie ;.lr.'.;'rrl_r.lfu;'rf
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ter retain the feeling of driving an open car. Three
open-air configurations are possifle:

- oo installed, rear window open
= roof and rear window open
- roof open, rear window closed

. Equipment

Leather-covered steering wheel standard for 911 8.
Engine oil pressure and oil level analog gauge stan-
dard on 911 S only

7. Seats and trim
Mo changes

8. Heating system, air conditioning system
A gasoline-electric auxiliary heater 15 an option.

9. Electrical system
Addition of analog oil pressure and level gauge for
911 5.



Model year 1968 (A-Series)

Type designation: Porsche 911 T, L, 5, Coupe or Targa, Porsche 912 Coupe or Targa

Miunfmnﬁpunomm

ic” semi-automatic transmission for the 911 and 912. First cars equipped with

exhaust emission controls for the U.S. market. Also new: the Tvpe 911 T, a six-cylinder car with reduced
power output (110 hp), also available with Sportomatic. The 911 L models are powered by the H1/06 carbu-
reted engine carried over from 1967 (130 hp) or when ordered with the Sportomatic, the 901/07 engine.

Major changes for the 1968 model year: a semi-automatic transmission, the Sportomatic, is available for
all models. The 911 T, a reduced-output six-cylinder car, with a mrk:*.'fusmm similar to thar of the 356

“Dame" [Lady, the 356 Normal], is intended as an entry level car whic

1. Engine

For the first time, U.S. market cars have emission-
controlled engines 901,14 for manual trans-
missions and 201/17 for Sporiomatics). Six-cylinder
engines with reduced output are buill for the 911 T
models: X103 for manual transmissions and 901,13
for ics. The compression ratio of these 110
hp [81 kW] engines is reduced 1o 8.6:1, and maxi-
mum power is reached at only 800 rpm. These
engines employ cast iron cylinders.

The first emission-comrolled cars are delivered to
the United States. Due 1o the fact thar 50 percent of
its production is allocated to the American market,
Porsche has done ground breaking work in emis-
sions control from the very beginning, and met even
the strict California emissions standards without loss
of power and with nearly no effect on driving com-
fort. Porsche's products, although still equipped
with carburetors, exhibit reduced emissions thanks
to exhaust gas recircalation,

2. Fuel and ignition systems

The 911 T engine is fitted with two Weber three-
barrel carburetors and a Marelli § 112 AX ignition
distributor. Spark plug heat range 230,

). Powertrain

No changes to the manual transmissions, The semi-
automatic four-speed Sportomatic transmission is
available for all models: Type 905/00 for the four-
cylinder 912 models and Type 905/01 for the 911 T,
L and 5. The difference between the two transmis-
sions is their top gear ratio, which is matched to the
performance potential of each engine. The Sporto-

ix also attractive fo female buvers.

matic drive system incorporates a hydraulic torgue
converter rigidly attached 1o the engine flywheel, a
manifold vacuum actuated clutch, a four-speed Por-
sche synchromesh transmission and a 7:27 final
drive ratio, Sportomatic cars do not have a cluich
pedal. IT a gear is 1o be selected, it is only necessary
to towch the shift lever; in a fraction of a second, a
vacuum servo disengages the clutch, interrupting the
power flow to the transmission. and the next gear
can be selected by manually moving the shift lever.
.f'll.!'h:rhﬁhifling, releasing the shift lever reengages the
clutch.

Market research has shown that especially in the
United States, a new generation of customers wha
have never learned how 1o operate a clutch pedal is
entering the marketplace. In addition, stop-and-go
traffic in large cities is becoming so common that
even a sports car might be more enjovable with a
torque converter. The Sportomatic drive system is
equipped with a Fichtel & Sachs torgue comverter
and a conventional clutch. Because the rear-engine
design of the 911 severely limits the space available
for mstallation of the Sportomaric, Porsche devel-
aped a pull-type clutch release system. This tvpe of
clutch actuation, in which the throw out bearing
spims af engine rpm, requires less space and evenin
ally found worldwide application on manual trans-
miizsions. Ol supply to the hvdraulic torgue converi-
er is taken from the engine oil tank. A ZF-Eaton
pump, driven by one camshafi, supplies a siream of
ail to the torgue converier and assures filling and
coeling during operation. Engine damage due to ol
loss from the torque converter or its oil suppdy amd

[+]
{0
Ca

return lines is mod possibde; the suction lines o the
forgue converfer supply pump are located high in the
ail tank to insure thar there is always an adeguate oil
supply to the engine.

4. Suspension

B-r-gc shock absorbers are standard equipment for the
912, 911 T and L. as well as all Targa models. Koni
shocks are used on the 911 S, Front anti-roll bar
diameter 15 11 mm for the 911 L, 15 mm on the 911
5. Rear anti-roll bar is 15 mm on 911 8. Wider 5 1/3
1 x 15 wheels. Dual-circuit brake system for all six-
cylinder models.

Porsche tesis have shown that wider wheels, com-
hined with modified chassis runing, result in better

performance.

5. Bodyvwork

Black wiper arms and blades. Rubber strip on front
and rear bumper guards are standard equipment on
all models.

Porsche is the first car maker 1o recognize that

chrome plated wiper arms may be viswally attractive,
bt can also dazzle the driver in bright sunlight,

6. Equipment
No changes.

Model year 1969 (B-Series)

7. Seats and trim
Mo changes.

8. Heating system, air conditioning system
Mo changes.

9. Electrical system
No changes.

Type designation: 911 T, E, S Coupe and Targa 912 Coupe and Targa

Changes

Extensive body changes take effect with the B series: longer wheelbase, altered fenders, redesigned lightin “F
system. New fuel injected engines for the 911 E and S; power output of 911 § increased to 170 hp [125 kW]

Documentation of Porsche models often refers to imtermal model vear designations: A for 1968, B for 1969,
etc. Major body and engine changes are introduced for the ['969 made! vear, The longer wheelbase will make

fl”?f."l. SUSPERSIN SECMEITY ( fh"”..’: 5 CASICT,

1. Engine

The 911 E (for Einspritzung — fuel injection) as well
as the 911 5§ are equipped with Bosch mechanical
fuel injection. The Type 901109 engine (W01/11 for
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Sportomatic) develops 140 hp [103 kW] at 6500
from a 9.1:1 compression ratio. The 911 5 is fitt
with an oil cooler in the right front fender, in addi-
tion to the normal engine-mounted cooler. The



exhaust valves of all six-cylinder models are sodium
filled and have hardened sealing surfaces.

The injected 911 E and 8 engines are the basis for

future power increases and exhaust emis-
sions. Sodium-filled exhaust valves are normaflly

used in racing engines, to transfer heat from the

Juce to the valve stem and out through the
valve guides o the cylinder head. Although sodium
filling and hardening the seating surfaces increases

ing costs, all siv-cylinder Porsche

engines are finted with sodium-filled valves 1o ensure
fuli-load engine durability.

2. Fuel and ignition syvstems

Two Weber 40 IDT3 C three-barrel downdrafi car-

buretors for the 911 T. Bosch twin-row injection
for the 911 E and 5. Capacitive discharge

ignition for all six-cylinder engines.

Al Porsche, the era of carbigrelors is nearing s
end. (nly the touring model, the @11 T, is sall

equipped with carburetors,

3. Powertrain

Reinforced M 215 KL clutch with increased pressure
(530 - 590 kp, 1168 - 1300 Ibs.) for the 911 5. No
significant transmission changes. The 911 T is also
equipped with the five-speed manual transmission as
standard equipment.

4. Suspension

Longer wheelbase (2268 mm), Only the 911 E uses
hydropneumatic struts; for this model, the front tor-
sion bars are deleted. The fromt calipers of the 911 E
and 911 § are made of aluminum alloy,. The 911 E
and 5 are fited with 6 1 x 15 alloy wheels and 185/

T0 VR 15 tires as standard equipment. The 911 T
and 911 E may also be fitted with 5 12 J x 14 wheels
and 185/HR14 tires.

Hydropneumatic struts are a new development.
These struis, jointly development by Boge and Por-
sche, are self-leveling.

5. Bodywork

Targa models have ventilation slots in the stainless
steel safety bar, and the optional rear window is rig-
idly mounted (heatable safety glass). These had been
occasionally fitted the prior year. Wheel wells of all
911 models are slightly flared. Larger front turn sig-
nal lenses, smaller horn grilles.

Porsche replaces the flexible rear window of Tar-
ga models with rigid glass incorporating heating
elements, This greatly improves rearward visibiliey,

6. Equipment
Analog oil pressure gauge for the 911 E.

7. Seats and trim

Day-night inside rear view mirrors glued 1o wind-
shield. Smaller steering wheel with padded horn but-
ton. Flip-out ashtray on bottom edge of dashboard.
Door pancls with larger storage pockets. Inside door
release is a pull handle integrated in the armrest,
Improved seat back locking,

&. Heating system, air conditioning system
Three-stage heating and ventilation system.

9, Electrical system

Wiring harness changes. Fuse box in front trunk
Two batteries (cach 35 Ah) for all models in the
front fenders. 770 Watt alternator for all 911 models.
Dual-reflector H1 halogen headlights. Aliered tail-
lights. Emergency flashers as standard equipment.
[Huminated glove compartment.

Replacing the single 45 Ah battery with a pair of
35 Ak uniis, one in each front fender, not only
improves the electrical svstem bur also benefits the
car's handling; the rwo masses provide a marked
improvement in straighi-line stabifiy.

Model year 1970 (C-Series)
Type designation: 911 T, E, § Coupe and Targa

Changes

Production of the 912 ends. All 911 models have 2.2 liter engines.
The affordable entry level Porsche, the 912, is no longer built. In its place, VW-Porsche, a markering
organization founded by both companies, offers the Porsche 914, powered by the 2-liter six-cylinder Porsche

engine of the /1 T.

1. Engine

Enlarging the cylinder bore to 84 mm results in a
displacement of 2195 cc. Performance specifications
of the three engine variants increase as follows:

Engine designation MIT-C NIE-C 9115-C
Manual trans. engine 911403 91101 911402
Sportomatic engine G116 91104 -
Compression ratio 861 9.1:1 981
Fuel requirement (RON) 98 48 98
Poweer output (hpkW) 12582 155/114 180/132
al (rpm) 5800 6200 6500
Torque (Mm) 177 192 2000

at (rpm) 4200 4500 5200

The crankcase is a pressure-cast magresium die
casting. The crankshafis are forged steel, and are
tenifer treated for the 911 5. Light alloy die cast pis-
tons, exceplt for the 911 8§ which uses forged alloy

<06

pistans. Biral cvlinders for the 911 E and 5. All
engines have improved cylinder heads with larger

varlves: inlet valves 46 mm, outlet valves 40 mm.

Witk the displacement increase 1o 2.2 liters, Por-
sche once agatn satisfies customer demands
mare power and torgue. Use of magnesium for the
crankcase and other weight reduction measures
reduce the DEN empey weight from the 1080 kg
[2379 Ibs.] of the 1969 911 E to 1020 kg [2247 Ibs.]
The 911 § also weighs only 1020 kg. This is clearly
the mark of Porsche's new chief engineer, Ferdi-
nand Piéch,

2, Fuel and ignition systems

911 T: two three-barrel Zenith or Weber downdraft
carburetors. 911 E and S: Bosch two-row mechani-
cal injection pump. [gnition system for all engines:
Bosch BHEZ (high performance capacitive dis-
charge battery ignition, with breaker points).

3. Powertrain

All 911 models are equipped with a larger 225 mm
F&S clutch svstem. The pressure plate (MFZ 225
KL) pressure is increased to 600 - 670N [135 - 150
Ibs.] The 911 T is equipped with the Type 911/00
four-speed manual transmission as standard equip-
ment, while the 911 E and S have the 911/01 five-
speed. The 911 T and 911 E are also available with
the 90520 Sportomalic ransmission.

The clutch is completely redesigned for positive
power iransmission. The working diameter of the |
clutch dise is 225 mm. This change will permis years
of power increases without profblems,

4, Suspension
Ventilated disc brakes now for the 911 T.



5. Bodywork
No changes.

';I'IE% lpmem identical to that of the 911 5. Use
‘*Shl leatherette.

7. Seats and trim
No changes.

§. Heating system, air conditioning system

Gasoline-glectric auxiliary heater standard for 911 5,

9. Electrical system

Additional fuses for electrical components. Addi-
tional fusebox in engine compartment. Rear window
wiper available as an option.

Model year 1971 (D-Series)
Type designation: 911 T, E, 8 Coupe and Targa

Changes :
Nearly no changes to the 911 model line for the 1971 model year.

1. Engine
No mechanical changes.

2, Fuel and ignition systems

Due to stricter emissions standards in various export
markets, the fuel injection systems have been modi-
fied. The pressure sensor, ignition distributor, throt-
tle body and ignition control unit have been
reworked. The fuel supply pump is relocated
between the torsion bar tube and the rear semi-
trailing arms.

X, Powertrain
No changes to clutch or transmissions.

4. Suspension

No changes

Model year 1972 (E-Series)
Type designation: 911 T, E, 5 Coupe and Targa

Changes

5. Bodywork
ill models fitted with rabber strips on the fromt and
rear bumper guards.

6. Equipment
Mo changes.

7. Seats and trim
Mo changes.

8. Heating system, air conditioning system
911 5 changed to engine heat (instead of gasoline
heater).

9. Electrical system
Three wiper speeds nstead of iwo speeds plus an
intermittent setting.

In addition o a displacement increase to 2.4 liters and corresponding power increases, body changes are
introduced. An engine odl filler lid is added to the right rear fender. All Porsches may be operated with regu
lar gasoline, New transmission design with different shift pattern.

Progressively tighter emissions regulations, particulariy in the United States, require a complete rethink of

the engine design. High-octane fuel, with high concentrations of tetraethyl lead, is no longer available in sey
eral export markets. As a resull, Porsche redesigned the engines to operate on regular-grade fuel
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1. i-.nginr

The engine family has undergone a redesign; altering
the ¢ rmluh ufis 1o give a 70, 4 mm stroke results in &
displacement increase 10 2341 cc. The compression
ratio is reduced to a point where all Porsche models
may be operated on regular grade (91 Rescarch
Octane Number) fuel. The engine oil tank, necessary
for the dry sump lubrication system, has been moved
ahead of the right rear wheel, il is added through a
separate oil filler lid below the right rear quarter win-
dow. An aluminum oil cooler is installed in the right
front wheel well. Engine and power specifications:

Engine designation 91ITV-E911E-E 911S-E

Manual trans. engine 011/57 911/52 911/53
Sportomalic enging "H /67 911/62 911/63
Compression ratio 5:1 80:1 8351
Fuel requirement (RON) ﬂl'l a1 91
Power output (hp/kW) 1309  165/121 190/140
al (rpm) 5600 6200 6500
Torque (WNm) 196 206 216

at (rpm) 4000 4500 5200

Despite reduced compression ratios, the displace-
ment increase o 2.4 liters results in higher power
autput for all models. Torgue increases of approxi-
mately ten percent are parficularly nofeworthy. As a
result, the engines perform better; the @11 can accel-
erate smoothly from low engine rpm

1. Fuel and ignition systems

The fuel injection systems have been modified (o
comply with stricter emissions regulations in several
export markets.

3. Powertrain

Single disc dry plate clutch, MFZ 225, pulled relcase
bearing. New Type 913 transmission family. Charac
tenshics: remnforced transmission housing, gears, and
final drive. Better bearings for transmission shafls,
improved heat transfer and lubrication by means of
auxiliary pump. Parsche patent blocking synchro-
mesh with less sensitivity 1o transmission lubricani
grade. Limited slip differential with adjusiable lock-

up values available as an option. Altered shift pat
tern: first gear left and forward, reverse gear right
and back, fifth gear right forward. Engine power
increases also aftect the semi-automatic ‘\Tsu,tr|||r|1,;|1i|_'

(Type 925) transmissions: altered torque converter
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with improved mounting, larger vacuum servo.
Muodifications to the Porsche patent blocking syn-
chromesh on the four forward gears.

The new Type 915 transmission family will be
able to cope with engine power increases planned
for the coming vears. The new design takes advan-
tage of experience gained with the racing Tvpe 908
transmission. the outprat shaft is located by rwo
tapered roller bearings directly behing the ring
gear, a cylindrical roller bearing takes up radial
lovcls, and a large four-point ball bearing takes
axial loads. Thermal expansion of the alloy irans-
mission case no lomger affects the preset mesh of the
ring and pinion gears. Because these highly stressed
components place figh demands on the transmission
lubricant as a result of gear tooth loads, friction
between the pinion gear teeth, and high operating
temperatiire, Porsche approves a blended transmis-
sion ail with APl {American Petroleum Institute)
service grade GLY (MIL-L 21038). This is made
possible because the Porsche synchromesh sysiem is
easily adapred 1o reduced friction coefficients.

The alteved shift pattern fulfills the wishes of rally
drivers, who prefer first and second gear in the same
shift plane. [n tight corners, it is often necessary fo
shift from secomd to first and back up again.




4. Suspension
No changes

uukahudul'lh:ﬂgj!tmuwhulnuus—
A body-colored lid near the
rlﬂl’. mvusmnnﬂ filler neck. All mod-
withwmhheﬂmdsm the front and
guards, cutside mirrors.
"ﬂal" on the engine air inlet grille. The 911 5
has a steel front spoiler.

Moving the oil rank forward is intended 1o
m&:ﬁ'mmmrmgﬁldmmbmm

6. Equipment iy
Door panels and instrument panel center section in
interior color.

7. Seats and trim
Mo changes.

8. Heating system, air conditioning system
Mo changes.

9. Electrical system
Mo changes.

Model year 1973 (F-Series)

Type designation: 911 T, E, S Coupe and Targa, 911 Carrera RS only as Coupe

ﬁla! models can be equipped with front spoilers. The 911 E and S are fitted with 85 liter [22.5 gallon] fuel
tanks. Oil tank moved back 10 original location, behind right rear wheel. Some U.S. models [911 T beginning

with January 1973

n] are delivered with the new K-Jetronic fuel injection system. A new six-

cylinder model is introduced, the 911 SC {Carrera R5) available in 2% and touring versions and powered by

a 2.7 liter engine. In standard trim, its DIN empty weight 1075 kg ;
ra” racing version with a 2.8 liter engine weighs only 900 kg [198

Ibs.], while the “Lightweight Carre-
Ibs.]

by wind minnel studies of the 908 and 917 race cars, aerodvnamic improvements are ied 1o
the 9 f .Inﬂd line. A steel front air dam reduces front end lift at high speeds, resulting in improved straight-

ﬁ.ﬁdﬂl‘r and better control. The “duck tail* rear

r of the new Carrera RS provides improved flow

w in the rear body area and results in a higher top speed. Ferdinand Piéch, chief of research and
nt, emphasizes lightweight dexign, resulting in the racing version of the Carrera RS, which weighs

developme
in at only 900 kg and is available 1o the general public,

1. Engine

ﬁwdmdwh for 2.4 liter cn%inrla The Ear[;:ra Rliis
a new engine, displacing 2687 cc £

the 2.4. lim ?ll‘lﬁ can also operate on regular-grade

91). The d:splmmcm increase 15 the

Ilﬂlnf largm 90 mm pistons, The Carrera RS is the

first model to use aluminum alloy cylinders with

Nikasil bores,

Engine designation 911 SC-F
Manual trans. engine 911/83
Compression ratio 8.5:1

Fuel requirement  (RON) 91
Power output (hp/kW) 2107154

at {rpm) 6300
Torgue {MNm) 233
at {rpm) 5100

The cvlinders of the Type 911183 engine are made
entirelv of aluminum alloy. Becawse nearly all alu-
minum alloys exhibit poor sliding qualities when
mated with other aluminum afloyvs, they are normal-
Iy not suttable for use as both pisions and cylinders,
However, by coating the aluminum cviinder walls
with a layer of nickel, Porsche achieved opiimum
ﬁ'.fldmg prr.lj'rrrriﬂ while taking advantage of alumi-
muem s improved heat transfer properties through the
cylinder walls and to the cooling fins.
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1. Fuel and ignition systems

The 211 T continues 10 use a three-barrel Zenith
Twpe 40 TIN downdrafi carburetor. The 911 E, §,
and Carrera RS are fitted with Bosch twin-row fucl
injection pumps. For the first time, the exhaust sys-
tems are made of stainless sieel. The first K-Jetronic
equipped engines are delivered for sale in the United
States. These 2.4 liter engines 140 hp [103
kW] when equipped with the K-Jetronic. Their
t!‘.l‘l.lus.lp:ﬂﬁ level of 1.5 - 2.0% is surprisingly

good.

Porsche is aware of the damage which may result
1o body and exhaust system as a resull
of the growing worldwide use of corrosive road salt
to melt snow and ice. Porsche's first step to combar
this is the installation of exhaust systems made of

rusi-resistani steel. In its guest 1o build the pollution-

[free car, Porsche is the first auto manufaciurer fo
install the Bosch K-Jemronic fuel injection svstem.
The K-Jeronic, a continuous fuel injection system, is
the first to use a flat plate to measure air flow to the
engine and distribute fuel to the injecior valves
accordingly.

3. Powertrain

No changes for the transmissions fitted 10 2.4 liter
engines. The Type 915/08 transmission is developed
fior the Carrera RS, incorporating ground gear sets,
and a transmission oil pump for improved cooling
and lubrication on fal:lm}'-cnlcrcd race cars. Third,
fourth and fifth gear ratios are modified in keepi
with the higher engine power. The shifter and shlng
lever are redesigned, and shift quality improved. A
true reverse gear lockout prevents accidental sclec-
tion of reverse gear.

It is the task of the Tvpe 915/08 transmission oil
pump to cool and lubricate critical areas within the
transmission. For racing purposes, the oil may also
be circulated through an external oil cooler.

4. Suspension

The wheelbase is increased yet again, to 2271 mm.
Hydropneumatic front struts, formerly standard on
the 911 E {as of the 1969 model year) are now avail-
able as options for the T, E and S:; all 911 models
return fo front lorsion bars as standard equipment.
The 911 E is fitted with 6 J x 15 cast alloy wheels
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{made by ATS), shod with 18570 VR 15 tires. The
G911 S continues 1o use 6 J x IShpdalhE

The Carrera RS uses J at the
fromt, with 185/70 VR 1 mﬂ?]:lﬁm
215/60 VR 15 tires at the rear. The 911 E, S and
Carrera RS are equipped with a space-saver spare
ticonasl>Jx 15 nm.

911 E improved ride comfort, this feature was not
appreciated by sports car fans. Nevertheless, the
system remains available as an option on all 911
m&fnuﬁﬁemmq'ﬁzﬂmﬂjﬁ

5. Bodywork

The engine oil tank moves back to its original loca-
tion behind the right rear wheel. Oil is added
ihrmlghlﬂlcrnnctmi::si:;l:' wall of the
engi . An i

e Tucl tank 15 nstaied in he 911 E. S ond Catrers
R.STlcreulﬁu:hrsunheC:rmllSmm

Various body parts, including the front lid, are made
of thinner gauge metal, while a fiberglass “duck tail”
spoiler is added to the engine lid.

m@”d”q"rtm mmmu& oy
in an o Wils an
unsatisfactory solution; gas station artendants
confused the oil filler lid with the fuel filler,
mﬂﬁﬁm;fﬂmwﬂf“ﬁ%lfrmmm

I tor Fight rear sear passen, (B0
dec.idrd‘mmmrmruutm behind the rear
wheel.




The “duck tail " rear spoiler was a sensartion. Fac-
fory ﬁmmmn record every conceivable response,
[from enthusiastic acceptance by customers b total
rejection by various national regulatory authorities.

6. Equipment
Front horn grilles made of black plastic.

7. Seats and trim
No changes.

8. Heating system, air conditioning system
Mo changes.

9. Electrical system

For weight reasons, the Carrera RSR is fitted with
only one 36 Ah battery (while the RS Touring has
two 36 Ah batteries). Conversion of main headlights
to dual-filament H4 bulbs. U.S. market vehicles con-
tinue 1o be fined with sealed beam headlights.

Model Year 1974 (G-Series)

Type designation: 911, 911 8, 911 Carrera Coupe and Targa

Main gﬂum for 1974 are extensive body changes and increased occupant protection. Larger engine dis-

again results in power increase. Model desig

nation changed. For drivers with sporting aspirations,

placement
the Carrera RS is available, powered by a three-liter engine. Only 111 examples of this car were built for

Group 3 homologation.

LS. bumper regulations require that cars withstand 5 km/h impacts without incurring repair costs. Por-
sche has modified its models for all markets worldwide with light alloy bumpers. U.S. vehicles additionally
mount the bumpers to the frame via shock absorbers. Displacement of all engines is increased 1o 2.7 liters.

1. Engine

All models fitted with 2687 cc engine. 911 S and
Carrera have added oil cooling by means of trom-
bone in right front wheel well. All engines equipped
with Nikasil cylinders,

Engine designation 911 911§ 911 5CF
Manual trans. engine 011/92 911/93 911/53
Compression ratio 80:1 851 851
Fuel requirement (RON) 91 a1 a1
Power output  (hp/kW)150/110175/129 2101154
at (rpm) 5700 5800 6300
Torque (Nm) 235 235 255
(rpm) 3800 4000 5100

Displacement and power output of all engines is
increased by f‘m'nrg.irf; the ry!if:e-r {lrm'. All engines
are fitted with light alloy cylinders and Nikasil coear-
ed cylinder walls, Again, all engines can be operated
with regular-grade gasoline, RON 91; Porsche
again demonstrates that even sports cars can be
envirgmnmentally friendly,

2. Fuel and ignition systems

911 and 911 § are fined with Bosch K-Jetronic fuel
mjection system. The Carrera retains the mechanical
twin-row injection pump.

J. Powertrain

Longer pedal shafis. The clutch pedal is fined with
an assist spring for reduced effort. Choice of manual
transmissions: 915/16 (four-speed) or 915/06 (five-
speed). Giear ratios are maiched 1o engine power out-
put. Sportomatic transmission ( Type Y25/02) is only
available for 911 and 911 S. The top gear ratio
(28:23) reflects increased engine output.

The pedal cluster has also been reworked, The
pedals are fonger and more user-friendly. An assist
spring is located ai the clutch actuating lever on the
transmission housing, 15 over-center lavout sigmifi-
cantly reduces the high pressure required to disen
page the cluteh. Clureh actuation can now be car-
ried out without difficulty by even less athietically
inclined drivers.
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4. Suspension

The load-leveling hydropneumatic suspension for-
merly available as an option is no longer available.
Cast light alloy rear semi-trailing arms. Front anti-
roll bars for all vehicles (911 and 911 8§, 16 mm;
Carrera, 20 mm). The 911 S is fitted with pressure
cast alloy 6 J x 15 wheels. All vehicles are fitted
with a 165 x 15 collapsible spare tire.

The standard 80-liter fuel tank leaves little trunk
space for a spare tire. Porsche wised EXperience
gained in sports car racing, where rules reguire cars
to carry spare tires. Even the 917 carried a light-
weight, compact collapsible spare tire, stowed above
the transmission during roces.

5, Bodywork

Extensive, readily visible changes are introduced for
the 1974 model year. Front rear bumpers are
made of light alloy and attached 1o the frame via eas-
ily replaced collapsible tubes (U.5. cars: shock
absorbing mounts). Bumpers are painted in body col-
or and are fitted with wraparound rubber trim strips.
Front turm signals are integrated into the bumpers.
Black flexible accordion sections are fitted between
the bumpers and the bodywork. Rectangular outside
mirrors are painted in body color. All vehicles are
fitted with 80 liter [21.2 gallon] pldsnc fuel tanks.
For the Carrera, the headlight trim n.nFs. previously
chrome plated, are painted in body color. The space
between the taillights is 1aken up by a dark red (but
nom-reflecting) strip with black PORSCHE script.

Porsche's design solution for energy-absorbing
bumpers clearly demonsirates a vivwally attractive
alternative to other carmakers ' designs. Mounted
without visible gaps to the bodywork, the bumpers
can compress on resilient mounts (as on U5, market
Porsches) or collapse by ax much as 50 mm in the
case of the simpler crush tubes, These cost-effective
tubes are easily replaced after o minor impact. The
resilient bumper U_S. mounts are available as
options worldwide.

6. Equipment

Foam plastic stcering wheel rims for 911 and 911 S,
leather covered sport steering wheel for the Carrera.
Encrgy-absorbing steering column section immedi-
ately below steering wheel for increased occupant
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protection. Standard three-point safety belts for driv-
er and fronl passenger.

For vears, safety steering wheels had incorporat-
ed large impact pads. Pmmﬂnﬁ-
tiowal safery elemnnfurgy
herween the wheel and mhun,h
the event of an ﬂfridﬂumdtkﬁm’smﬂ
the wheel, this section colldpses, enabling the wheel

7. Seats and t(rim
New door panels and trim. New seat design with
integrated, fixed head rest.

8. Heating and air conditioning system
Defroster vents for side windows.

9. Electrical system

911 and 911 S are fitted with higher output (980
Wait) aliernators, For weight reasons, the Carrera
retains the previous 770 Watt alternator as standard
equipment. The previous installation of rwo batter-
ies, each with 36 Ah, in the front fenders is aban-
doned. Instead, all models are fined with a 66 Ah
battery in the trunk. A headlight washer system is
available as an option.

10. Miscellaneous

911 Carrera RS 3.0: for homologation purposes, a
special series of 100 street-legal examples is buil.
The car includes fender flares similar to the later
Turba, and is fitted with a three-liter 230 hp [ 169
kW] engine. This power increase is achieved by fit-
ting 90 mm cylinders. Compression ratio is 9.8:1.
Minimum fuel oclane requirement is 96 RON.




Model year 1975 (H-Series)

Type designation: 911, 911 5, 911 Carrera Coupe and Targa, 911 Turbo Coupe, 912 E Coupe

Changes

Mo significant alterations are made to the types 911, 911 5 and Carrera introduced a year earlier. However, a
new model, the 911 Turbo, is the world's first turbocharged production sports car. lts three-liter engine devel-
ops 260 hp [191 kW], The Turbo is exclusively a coupe with a top speed in excess of 250 km/h [155 mph].
Internally, the 911 Turbo is known as the “930 Turbo,” engine as well as transmission design carry 930 type

With the introduction aof the 911 Turbo, Porsche transferred its successful experience with turbocharged
race cars to production street-legal cars. [nitially, only @ small production run was planned. but worldwide
demand for the Turbo was so great that Parsche’s flagship would become an object of desire for all sports

cdr enthusiasts.

7
No mechanical changes for normally aspirated
engines, bul improved heat exchangers are installed.
The engine of the 911 Turbo is based on the normal-
ly aspirated engine of the 911 Carrera RS 3.0, An
exhaust-driven turbocharger is fitted for increased

er output. For durability reasons, the crankcase
15 made of an aluminum-silicon alloy. Forged alumi-
num pistons, Auxiliary tubular oil cooler located in
right front fender.

Engine designation Turbo
Engine type 930/50
Displacement {cc) et Y
Compression ratio 6.5:1

Fuel requirement (RON) 94
Power output (hp/kW)  260/191

at (rpm) 5500
Torque (Nm) 343
al {rpm) 4000

Porsche pulled out all the stops to make its most
powerful production engine. Experience gained in
the merciless arena of endurance racing proved val-
uable in the first mrbocharged production sports car
engine.

2, Fuel and ignition systems

Twao series-mounted electric roller cell pumps sup-
ply fuel for the 911 Turbo. Fuel metering: Bosch K-
Jetromic. Tgnition: breakerless high output coil 1gni-
tion (BHKZ)

Because of the Turbo engine s high fuel demand
at full load, Porsche conservatively placed two fuel
pumps in series. This principle had already proven
itself in the 917 race car.

J. Powertrain

Mo transmission changes for normally aspirated cars,
Exception: LS. market cars are fitted with taller
gears and final drive ratios to reduce fuel consump
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tion and thereby exhaust emissions. The 911 and 911
S are also available with the Sportomatic transmis-
sion. The powertrain was completely redesigned for
the 911 Turbo: a 240 mm pull-type single dry plate
clutch.

A completely new four-speed manual irausmission
{Type 930/30) is designed for the 911 Turbo, Com-
pared to the similar gpe 15 transmission design,
its shafts, bearings, gear sets and final drive have
undergone extensive reinforcement. A new variation
of the Porsche blocking svachromesh permits shifi-
ing with transmission internal speeds as high as
10,000 rpm. The four-speed Type 930/30 transmis-
sion represents a new design ate for the lim-
ited space and high power and forgue demands of
ihe Turbe. The necessarily wider gq:::- sets and
increased ring pear diameter dictaied a four-speed
transmission, Because futwre racing applications of
this rransmission would reguire very J{:p it Fransimis-
sion rpm, a newly developed, less .i‘_l'?ft‘tf.i‘fﬂﬂl’ﬂ'?
Porsche synchromesh system was installed. Porsche
had alreadv gathered valuable racing experience
with similar designs; in 1973, Porsche had devel-
oped a racing transmission for the French firm,
Matra, easily capable of withstanding up to 12,000
rpm produced by the Matra mwelve-cyvlinder engines.
With this rransmission, Maira defeared Porsche ar
the 1973 and 1974 Le Mans races.

4. Chassis and suspension

Compared to the non-Turbo models, the suspension
of the 911 Turbo has been completely reworked.
Front transverse arms with light alloy support mem-
bers, and light alloy semi-trailing arms at the rear,
were developed for the 911 Turbo, Bilstein shock
absorbers, 18 mm froni and rear anti-roll bars. Lever
arm links for the anti-roll bars. Dual-circuit brake
system with failure warning light. Front and rear
ventilated brake rotors. Light alloy front brake cali-
pers, cast iron rear calipers. Forged alloy wheels,
fromt 7 J x 15 with 185770 VR 15 ubeless tires; rear
81 x 15, with 215/60 VR 15 tubeless tires.

fnivially, Turbos, with their horizontal rear spoiler
(known as a “wing” to regulatory agencies) had to
be presented for individual inspection fo the German
TUV before a road license was issued, as “there is a
danger that bicyclisis hitting the car from the rear,
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especially children, might be injured. "

5. Bodywork

Body with fender flares, polyurethane front
horizontal rear spoiler with polyurethane
Fiberglass engine lid. Outdide mirrors and
rings painted body color,

6. Equipment ¥ Lk

Three-spoke leather-covered steering wheel for 911
Turbo. Electrically adjustable and heated outside
mirrors. Electric windows, also for 911 Carrera. For
the Turbo, first use of production electronic

ometer and odometer. Inertia reel safety belts for
front occupants. The 911 Carrera Targa is fitted with
a matte black Targa bar,

Porsche is probably the first carmaker to fit a
production car with a speedometer thar uses elec-
ironic impulses for 5 and distance measurement
This, ton, is a spinoff from racing technology: Ferry
Porgche was to receive a Porsche 914 fitted with a
Sfixed roof and three-liter, eight-cvlinder m::'i.ng
engine as a birthday present. For use on public
roads, o speedometer was reguired. After some
thowughi, Porsche engineers developed a distance
sensar consisting of a tiny bar magnet attached fo
the rransmission output shaft, and a 15 mm long
reed switch, which senses the magnetic field of the
ratating magnet through the transmission housing.
Each output shaft rotation results in two pulves,
which are converted 1o speed and distance signals
by separate electironic components.

7. Seats and trim
Full leather or leather combined with plaid fabric.

8. Heating and air conditioning system
Automatically controlled heating system, controls
located on center tunnel.

For air-cocled cars, continuony readjusiment of
heat output 1s unaveidable, as a great deal of heat is
generated at full load, and virmally no heat is pro-
duced at idle or while coasting. A temperature sen-
sor in the cockpit is first installed on the Turbo, to
report cabin temperaiures fo an electronic conirol
system. This unit compares the actual temperature
with the desived temperature, which has been set by
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10. Miscellaneous

912 E: Once again, a four-cylinder engine is offered
in the 911 body, exclusively for overseas markets,
particularly for the U.S. The two-liter engine is
derived from the VW-Porsche 914/4, develops 90
horsepower |66 kW] and is fitted with airflow-
sensing electronic fuel injection (L-Jetronic). As the
compression ratio is only 7.6:1, the 912 E is content
1o operate with regular gasoline. Exhaust emission
control is by means of thermal reactors. A type 923/
02 five-speed manual transmission is fitted as stan-
dard equy nt Optionally, a ZF limited slip differ-
ential with 40 percent lockup factor is available,

the driver by means of a rotary iometer.
o engine load, the heater flaps are
m admit more or less hot air to the cabin.

The fact that Porsche once again offers a four-
cvlinder model is attribwtable to wndimimished Amer-
ican demand for an economical and affordable
sports car in the wake of the first energy crisis of
1973 and 1974, Even though the new, fuel-efficient
Porsche 924 was introduced in 1975, Porsche pro-
duced 2092 examples of the 912 E, most sold in the
United States.

9, Electrical system
Battery 66 Ah, alternator 980 W

Stereo radio with two additional speakers in the rear
shelf, electrically retractable antenna.

Model year 1976 (J-Series)
Type designation: 911, 911 Carrera 3.0 Coupe and Targa, 911 Turbo Coupe

Reducing model proliferation at Porsche: there are only two normally aspirated models. the 911 and 911 Car-
rera, and the turbocharged 911 Turbo. The 911 Carrera is fitted with a three-liter engine and K-Jetromic fuel

jection system. The semi-automatic transmission, available only Tor the non-turbocharged models, is fitted
with three forward gears. Structural parts of all bodies are made of hot dip galvanized steel. Six-year warran-
ty against rust perforation of floorpan.

Because an entry-level Porsche is now available in the form of the 125 hp [92 kW] Porsche 924, the range
of six-cvlinder models is reduced. The 911 with its 2.7 liter engine remains, the 911 Carrera 3.0 uses a three-
lirer mormally aspirated engine, and the 911 Turbo continuwes with the turhocharged engine developed from
the Carvera powerplant. Fruits of Porsche's extensive resea=ch in reducing corvosion reach the production
dine: hot dip galvanized steel sheet is used for siructural body members. This resulis in a milesione in auto-
motive construction: a long term (siv vear) warranty against rust perforation. Previowsly, Porsche had con-
ducted extensive experiments with stainless steel bodies. Three prototypes were built at grear expense, one of
which may be seen in the Deutsches Musewm in Munich. Drawing and welding the steel sheets provided the

greatest difficulties,

1. Engine
Qhulg:s- to the Carrera 3.0 engine: in addition to a
displacement increase to 2994 ce and larger valves,

fuel is metered by a K-Jetronic continuous injection
system. The engine of the 911 also gets a power
increase by means of higher compression. Both nor-
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mally aspirated engines are fined with five-blade
cooling fans. The blower ratio is changed: alternator
and fan spin faster.

Engine designation 911 Carrera
Engine type 911/81 930/50
Compmon o &t &%
ion ratio . St
Fuel requirement  (RON) 91 91
Power output (hp/kW) 165/121  200/147
at (rpm) 5800 G000
Torque (MNm) 235 255
at (rpm}) ETLLL 4200

Higher rpm for the cooling fan and alternator are
necessary because the electrical demand of cars
idling in city iraffic is oftem greater than the availa-

2. Fuel and ignition systems

The Turbo engine is fitted with an auxiliary air
valve, auxiliary air injection to reduce exhaust emis-
sions, a fuel pressure accumulator between the fuel
pumps and an improved fuel distributor. With the
changeover of the Carrera to K-Jetronic fuel injec-
tion, all Porsche models, including the 924, are fitted
with the same fuel imjection system for the first time.
The fuel pamp for the 911 and 911 Carrera is moved
to the l.mr‘md and steering box area.

The Turbo fuel system incorporates several com-
ponents o improve comfort or hot and cold starting.

3. Powertrain

Baoth Sportomatic transmissions, Tvpe 925/09 for the
911 and 925/13 for the 911 Carrera 3.0 are fitted
with only three forward gears. Manual transmissions
for the normally aspirated engines are fitted with
gears maiched to the engine output. Due to the newly
available wider tires. the 911 Turbo is available with
two transmissions which differ only in their final
drive ratio: Type 930/30, final drive 9:38, normal
uires, and Type 930/32, final drive 9:36, for 50-serics
Lires.

The fact thar the Sportomatic is only available
with three forward gears is attributable to tougher
noise standards in several vital export markets.
When acceleranng through the test section, cars with
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185/70 VR 15, rear 215/60 VR 15, or a new choice,
front 205/50 VR 15, rear 225/50 VR 15.

For the first time, Porsche offers 50-series tires,
i.e. fires mmmumqm.ﬂ
width. Customer demand for 50-series tires is so

that a production bottleneck at the tire manu-
m:remb. particularly for replacemens tires.

5. Bodywork
lmodxmmufhm?m::ﬂﬂmdh
Cars.
Improvement uimfnuduwi}'hmmh
manufacturing process and in The Carrera

Porsche is the firsi car maker mmqﬁmﬂ'
using hot dip galvanized
metal. Afrer a mnutemndrn.mi‘hl—
ies, Porsche in & and Audi in Neckar-

adopted galvamized mmmﬂmﬁr costly pre-
paint preparation, iar

sche paintwork is achieved even on gnhunm-?’bdr
work.

6. Equipment

The 911 Carrera and 911 Turbo have pleated door
panels, and carpeting extended upward from the
floorboards. [luminated door and ignition key.

7. Seals and trim
Mo changes.

K. Heating and air conditioning system
No changes.

9. Electrical system
All vehicles fitted with clectrically adjustable and



heated outside mirrors. 911 and 911 Carrera 3.0
electronic speedometer. Two speakers in doors. The
911 Turbo has two speakers in the doors and two in
the rear shelf. Automatic speed control is available
for all six-cylinder models.

1. Miscellaneous

For production reasons, 123 examples of the 911
Carrera are fitted with the more powerful 210 hp
[155 kW] engine.

Model Year 1977 (K-Series)

Type designation: 911, 911 Carrera 3.0 Coupe and Targa, 911 Turba Coupe

Mot much new for 1977: altered heating and ventilation controls for normally aspirated engines. The Carrera
A.0and 911 Turbo are fitted with power-assisted brakes. The 911 Turbo gets 16-inch wheels.

1. Engine

Engines for U.S_-specification cars have air injection
downsiream of the exhaust valves, exhaust gas recir-
culation (EGR) and thermal reaciors. Japanese mod-
els are additionally fitted with a visual exhaust gas
temperature indicator; if normal exhaust gas temper-
atures are exceeded (for example, 750 °C in the case
of the Turbo) the driver is warned of possible
exhaust system overheating. Turbo engines are fitted
with a sensor for the exhaust temperature indicator,

The United States, Canada and fapan have
increasingly fighter exhaust emissions regulations.

These regulations can only be met, and cars can only

be sold in these countries, by installing air injection
for exhaust gas oxidation, recircularing part of the
exhaust gay fo the intake svsterm, and installing ther-
mal reactors in the exhaust system,

2. Fuel and ignition svstems

A new fuel supply pump design makes iis first
appearance: the Bosch EKP IV, These pumps are
quieter and have higher output volume. Henceforth
the Turbo is fitted with two EKP IV pumps in series.

3. Powertrain

Improved clutch assist for the 911 Carrera and 911

Turbo; declutching is even more comfortable. The

Q15/60) transmission (911) and 916/61 (911 Carrera
3.00 have improved shift components for first gear,
Selecting first gear from a standstill is improved.

Introduction of asymmerrically poirted dogs on
the first gear clutch body and its associated operai-
ing sleeve make it easier to engage first gear.

4. Suspension

Vacuum brake power assist is installed on the 911
Carrera 3.0, 911 Turbo and Sportomatic-equipped
911 models. The brake system is modified accord
ingly. Further changes for 911 Turbo: Front anti-roll
bar 20,0 mm, rear 15.0 mm. All Turbos are fitted
with 16-inch wheels and tires. Fromt wheels 7 1 x 16,
rear 8 J x 16. Front tires 205/535 ¥R 16, rear 225/50
VR 16

Cars get heavier from vear io vear, lop speeds

increase, and even the 91 1 can't continue without
power assisted brakes, To keep pedal pressures
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acceptably low, Teves vacuum assist brake boosiers re gauge. The boost gauge, which reads to 1.5

are installed. . 15 located within the centrally mounted tachom-
eler,

5. Bodywork .

No changes Auto theft is becoming a worldwide problem. As
had long been done on the coupe, Porsche installs

6. Equipment Jixed mriangular side windows on the Targa model ta

Tamper-resistant door locks with rotating locking
knob. The locking pin disappcars completely when
the door is locked, and can no longer be pulled up

elminate this potential break-in path, and makes the
door lock pins flush with the door sill when locked.
Manual locking and unlocking from inside the vehi-

manually. To increase security of Targa vehicles, the  cle is accomplished by a twist knob.
front vent windows are replaced by non-opening
windows. 911 Turbos are equipped with a boost

7. Seats and trim
Front and rear seats available with pinstripe fabric.

B. Heating and air conditioning system

Dual ventilation levers (right and left sides of cabin),
illuminated at night. For better interior ventilation,
all cars are fitled with rwin central venis in the dash-
board. The 911 Carrera 3.0 is equipped with auto-
matic heating controls like the 911 Turbo.

9. Electrical system
Seat bell warning light for all models.

Model Year 1978 (L-Series)
Type designation: 911 SC Coupe and Targa, 911 Turbo 3.3 Conpe

Changes
Only two six-cylinder models are offered, the 911 SC and the 911 Turbo 3.3, with its engine enlarged 1o 3.3
liters. The 911 SC combines the body features of the 911 S with the three-liter Carrera engine. The 911 Turbo

is fitted with a larger 3.3 liner engine and a charge air intercooler.

Because the Porsche model range has been expanded by the addition of the 924 and 928, the mumber af
Q11 models has been reduced 10 only two models with different performance potential. These are the 911 SC,
whaose letiers are a combination of the previous yvear's 8, with its “Super " equipment, and the C representing
the more powerful Carrera engine, The increased power of the 911 Turbo 3.3 maintains its performance edge
over the new 928, Nevertheless, in this model vear it becomes apparent that the 911 will be allowed 1o die
anid be replaced by the 928
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L. Engine
Due to differing exhaust requirements for various export markets, six different normally aspirated engines are
installed in the 911 SC alone.

Desig-  Type  Displace- Compression Octane Power Torque Remarks

nation ment (cc) ratio (ROMN) (hp/kW)  (Nm)

91185C  930/03 2994 8.5:1 91 180132 265 RoW manual trans.
911 8C 930713 2994 B.5:1 91 180/132 265 RoW Sportomatic
9118C  930/04 2994 8.5:1 a1* 180/132 265 USA manual trans.
911 8SC  930/05 2994 8.5:1 91" 180132 265 Japan manual trans.
9118C 930/15 2994 H5:1 91+ 180/132 265 Japan Sportomatic
911 5C  930/06 2994 851 o1+ 180132 265 California

*: Unleaded fuel required.
RoW: Rest of World, not including USA, Canada or Japan.

Exhaust gas treatment for these individual engine types is accomplished as follows:

Engine Country Secondary air  Exhaust Exhaust gas Heat

injection Catalyst recine. shield
930403 RoW manual trans. yes -
930613 RoW Sportomatic yes - -
930004 USA + CDN yes yes s =
93005  Japan manual trans.  yes ves yes ves
930415 Japan Sportomatic yes yes yes yes
930/06  California yes ves yes

Further changes for normally ﬂ.ﬂpllﬂtﬂd engines: rt:]nfuru,:l crankshaft, main bearings fnl.nged 1o B0 mm. The
connecting rods are modified to match the new crankshafi.

The Turbo's displacement increase to 3.3 liters is accomplished by a larger 97 mm cylinder bore and a new
crankshafl providing a 74.4 mm stroke. Here, too, the connecting rods are matched 1o the new crankshafi.
Comparison of these engines underscores how much power is lost to environmental demands.

Desig- Type  Displace- Compression Octane Power Torque Remarks

nation ment (cc)  ratio {(ROMN) (hp'kW)  (Nm)

911 Turbo 930y60 3299 T.0:1 98 3004221 412 for RoW

911 Turbo 930/61 3299 T.0:1 D+ 265/195 395 for USA + CDN
911 Turbo 9362 3299 T.0:1 Pt 265/195 395 for Japan

911 Turbo 93063 3209 7.0:1 Do+ 265195 395 for California

+: Unleaded fuel required
RoW : Rest of World, not including USA. Canada or Japan.

Exhaust gas treaiment:

QIVGED [ RoW): Secondary air injection

936l (USA + CDN): Sccund:l.r:, air injcct'mn + thermal reactors + exhaust gas recirculation

930/62 (Japan): Secondary air injection + thermal reactors + exhaust gas recirculation + heat shield
930/63 (California):  Secondary air injection + thermal reactors + exhaust gas recirculation + ignition advance

Porsche eliminates break-in requirements for its engines. Thanks to modern manufaciuring methods and
materials, it is now only necessary to stay below 5000 rpm for the first 1000 ke [600 miifes].

2, Fuel and ignition syvstems

Fuel metering for all engines is achieved via Bosch
K-Jetronic. The 911 Turbo 3.3 has a charge air inler-
conler mounted downstream of the turbocharger. All
engines are fitted with a Bosch breakerless HKZ 12
V ignition syvstem. Upon reaching the rev limit, for
cxample 6800 rpm in the case of the 911 SC, the rev
limiter for U.S., California and Japan engines does
not interrupt the spark but rather cuts out the fuel

pumipis ).

Emission-conirolled engines fitied with thermal
reactors canmol be allowed to have the ignition cur
ouit while fuel flow continuwes, ax the unburn? fuel
wonild then burn in the exhauwsr system, resulting in
overheating and destruction of the thermal reactors.

3. Powertrain

The 911 SC clutch disc is fitted with a torsional
vibration damper developed by Porsche. When start-
ing from rest and at low rpm, it permits up to 28
degrees of angular deflection. The clutch disc of the
Turbo 3.3 is also fitted with a new vibration damper
which permits up to 34 degrees of twisl. The manual
transmission (Type 930034) s fined with a “taller”
fourth gear in kecping with improved performance
potential. Larger angular deflection of the cluich
discs permits better damping of engine irregularities
at low rpm. Engine torsional vibrations, even af idle,
excite resonance in the drivetrain, particularly when
starting off at low rpm. The new torsional damper
fitted to all six-cylinder cars helps to damp these
vibrations and v :J'lu.slh eliminate annoying transmis-
sion rattle at very low rpm.

4. Suspension

Ihie 911 5C is fed with 20 mm front and 18 mm
rear anti-roll bars. Its braking system includes power
assist. Cast alloy wheels are 6 J x 15 al the front, 7 J
x 15 rear. Tires are 185/70 VR 15 at the front, 215/
6 VR 15 at the rear. The SC is available with
optional 16-inch wheels and tires. A completely new
brake sysiem is introduced for the 911 Turbo: wide,
ventilated and cross-drilled rotors front and rear.
Front and rear brake calipers were developed by Por-
sche and ..\..!.l["’.';! from those of the 917 race car.

These feature four-piston light alloy fixed calipers.
The power booster is modified for the new brake lay-
out. Forged 9 1 x 16 rear wheels are permissible.
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For the new brake system, Porsche once again
benefits from ils racing experience. The Turbo 3.3,
now reaching speeds of 260 kmih [162 mph) and
welghing in ar 1680 kg (3700 ibs. ], is fitted with a
brake system which has proven itself in long dis-

tance races including Le Mans and the Nirburgring:

vertilated bruke rotors with perforated (“cross
drilled ™) surfaces. Sturdy four-pision calipers and
excellent heai rejection (light allov), The brake cali-
pers bear the name of their developer: Porsche.

5, Bodywork

Bonded-in rear quarter windows for all models. The
Turbo 3.3's front and rear spoilers have been
reshaped. The engine lid is steel, the rear spoiler is
part plastic

6. Equipment

Altered instruments for all vehicles: the combination
instrument has different ranges. The tachometer
range ends at 7000 rpm. Turbo only: 300 km/h
specdometer and improved boost pressure gauge.

7. Seats and trim
Mo changes

8. Heating and air conditioning system
Mo changes




10, Miscellaneous

9. Electrical system :
The Porsche 928 is introduced for this model vear

MNo changes.

Type designation: 911 SC Coupe and Targa, 911 Turbo 3.3 Coupe

No significant changes to the six-cylinder models for 1979,

1. Engine

Mo changes.

2. Fuel and ignition systems
No changes.

L. Powertrain
No changes.

4. Suspension
Fixed caliper brake system for the 911 SC.

5. Bodywork
Tinted glass for the Turbo 3.3,

6. Equipment
Floor covering: short pile carpeting.

7. Seats and trim
Mo changes

9. Electrical system
Mo changes,

8. Heating system, air conditioning svstem
Automatic warm air regulation

Model year 1980 (A Program)
Type designation 911 5C Coupe and Targa, %11 Turbo 3.3 Coupe
Changes

Power increase for the 911 SC to 188 hp [138 kW). First application of an oxygen sensor (“Lambda sonde™)
for U.5. engines. Dual exhaust tips standard for Turbo 3.3,

an

1. Engine

Changes 1o 5C engine: larger cooling fan from Turbo engine, improved oil scavenging from crankcase.
Changes 10 3C and Turbo engine: stiffening ribs on lower valve cover, improved valve cover gaskets. New

front oil cooler. Different 911 5C engines for various markets; .

Desig- Type Displace- Compression Octane Power Torgue Remarks

na i ment {cc)  ratio (RON) (hp kW) (Nm)

911 SC 93007 2994 93:1 91+ 1807132 245 for USA+CDN
911 5C 930008 2994 9.3:1 91+ 1807132 245 for Japan

911 8C Q3009 2004 B.6:1 91 1BE/138 265 for RoW

+: unleaded fuel required

RoW : Rest of world, not including USA, Canada and Japan.

Exhaust gas treatment:
Engine Country Type

93007 (USA + CDN): Secondary air imjection + Exhaust gas catalyst + oxvgen sensor

Q308 (Japan):

930109 (RoW): Secondary air injection

Secondary air injection + Exhausi gas catalyst + oxygen sensor

All normally aspirated engines are fitted with the higher volume cooling fan of the 911 Turbo 3.3,

1. Fuel and ignition systems

The 930007 and 930008 are fitted with oxvgen sen-
sors { Lambda sonde) for the first time. To take
advantage of the oxygen sensors, the following fuel
sysiem componenis have been added: solennid valve
in fuel distributor, throttle butterfly switch, engine
temperature sensor, control unit. The 911 Turbo 3.3
is fitted with a dual outlet exhaust system.

Porsche builds ity first engines equipped with
three-way catalysis. The Lambda sonde, developed
by Bosch, is wsed to measiure axyvgen content of the
exhaust stream. Signals from the Lambda sonde are

processed by a control unit, which sends pulses 1o a
Juel valve which reduces the instantaneous fuel
ijection quarntity af the fuel distributor {leaner mix-
mire) or increases the injected guantity (richer mix-
mre. )

3. Powertrain
Mo changes.

4. Suspension
No changes

5. Bodywork
Mo changes.

6. Equipment
Three-spoke leather-covered steering wheel for SC,
center console for all vehicles.

7. Seats and trim
Mo changes.

8. Heating system, air conditioning system
Mo changes.

9. Electrical system

An alarm svstem is available as an option. It must be
armed before locking the driver's door. All models:
engine compartment illumination




Model year 1981 (B Program)

Type designation: 911 SC Coupe and Targa, 911 Turbo 3.3 Coupe

Changes

Mo signilicant changes to Turbo 3.3, Again, a power increase for the 911 SC, w0 204 hp [ 150 kW], Anti-rust
warranty period extended to 7 vears and expanded to cover entire body.

1. Engine

Mormally-aspirated engines for countries without
unleaded fuel have been reworked again. By increas-
ing compression ratio, altering valve timing and
using 98 RON premium fuel, maximum output of
204 hp is available. Engines for USA, Canada and
lag&n are given new type designations (930/16 and
(17} but retain the same technical and performance
specifications.

Following are specifications of the 204 hp RoW
engine:

Engine designation 911 8C
Engine 1ype 930410
Displacement (ce) 20994
Compression ratio 9.8:1
Fuel requirement (RON) 98
Power output (hpkW) 204/150
al {rpm) SO00
Torque (Nm) 267

at {rpm) 4300

As 98 octane fuel is available in nearly all foreign
markets as well as the Federal Republic of Germany,
Porsche uses every opportunity fo increase oufpit of
its engines. Raising the compression ratio and
changing ignition timing resulls in a secondary ben-
efit: reduction in brake specific fuel consumpiion.

L. Fuel and ignition svstems

The increased power of the 930/10 engine is made
possible by an ncréase in compression rabio to 9.8:1,
more performance oricnted valve timing and altered
ignition timing.

3. Powertrain

911 SC uses a clutch disc with steel spring vibration
dampers. The 911 Turbo 3.3 retains the rubber-
damped clutch with its greater angular deflection

capability. The Sportomatic lransmission is no long-
er available. No changes to manual transmissions.,

Manufacturing problems encountered with the
211 SC rubber-centered clutch disc force a refurn fo
steef-spring clurches for the normally aspirared
Engine.

4. Suspension
Mo changes.

5, Bodywork

Extension of long-term rust perforation warranty 1o
7 years, covering the entire body. Side turn signal
lights for all vehicles

By this time the entire body is made of iwo-sided
hot dip galvanized steel. Porsche is the first car
manufacturer in the world lo provide a seven vear
warranty against rust perforation of the entire body.
Also noteworthy: B0 percent of all Porsches ever
buile are still operational.

6. Equipment
HHuminated switches

7. Seats and trim
New optional sport seats, also available are seats
entirely covered with cloth.

K. Heating system, air conditioning system
Mo changes.

9. Electrical system
No changes.

Model year 1982 (C Program)

Type designation: 911 SC Coupe and Targa, 911 Turbo 3.3 Coupe

Changes
Only minor changes from the previous model year.

1. Engine
Mo changes.

2. Fuel and ignition svstems
Mo changes.

1. Powertrain
The 911 SC differential is reinforced.

4. Suspension
Cast alloy wheels with black painted centers and pol-
ished rims are standard on the 911 5C.

a4

5. Bodywork
The 911 5C is available with the rear wing of the
911 Turbo 3.0 as an option.

6. Equipment

The oil lemperature gauge is recalibrated. The white
hand begins at about 20 *C [68 °F] and ends at

6l “C [ 140 °F]. Two marks indicate 90 °C [ 194 °F]
and 120 °C [248 "F].

7. Seats and trim
Special child seats are available for the rear seats.

&. Heating sysiem, air conditioning system
The side vents are connected to the hot air ducts.
Warm air is now available for the side windows.

9. Electrical system
Installation of a 1050 Watt aliernator (A 14 N11) for
all six-cylinder engines.

10, Miscellaneous

Special edition “Ferry Porsche™ 911 is offered,
based on the 911 SC. This includes comfortable
interior appointments and Ferry Porsche's signature
embroidered in the seat backrests. A 911 Turbo 3.3
with increased power (65 additional horsepower, 47
maore kW) is built and sold for Group B racing. An
aptionally available roof rack system permits loads
of up to 75 kg [ 165 Ibs].
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Model year 1983 (D Program)

Type designation 911 SC Coupe, Targa and Cabriolet, 911 Turbo 3.3 Coupe

No significant changes to engine or drivetrain components. New regulations necessitate an improved muffler.

A Porsche cabriolet is once again available.

Lqm‘ requirements (o reduce automobile-induced noise are becoming increasingly stringent. Switzerland
in wlar makes tvpe certification more difficult. After almost a two-decade hiarus, Porsche again offers a
. For vears, regulatory agencies in the United States had been preparing safery laws which would
have nml'f it impossible to certify new convertibles for road use. These pending laws were finally scrapped.
Porsche's 1 I Cabriolet motivated nearly all car makers to once again build open cars,

1. Engine
No changes 1o engine mechanicals.

2. Fuel and ignition systems
New exhaust resonator for 911 5C. Special muffler

for Switzerland. Altered main muffler for 911 Turbo.

The wastegate exhaust no longer enters the main
mufﬂm but rather m‘lﬁs through a pipe under the
main exhaust outlets. This pipe is fitted with its own
muffler. Detail engineering on the 911 Turbo's K-
Jetromic and ignition system.

3. Powerirain

The 930/34 transmission (Swiss market 911 Turba)
is giwn a taller second gear (24:30) to meet drive-by
noise regulations.

Even the transmission had to be changed 1o
reduce engine rpm and enable the Turbo to meet
Swiss drive-by noise limits,

4. Suspension
For the 911 SC, front 6 J x 17 and rear 7J x 16
wheels are approved.

5. Bodywork

The 911 SC is also available as a Cabriolet. The cab-

riolet top employs a new mechanism in which 50

ﬁrunt of the roof consists of stamped steel panels.
is new development ensunes a stable shape even at

high speeds and offers added accident protection.

The top is manually operated. The flexible rear win-
dow can be opened by means of a ziﬁgrr. Cabriolets
have two electrically adjustable and heated outside
mirrors.

Several factors had to be considered during devel-
caprrent l'.lf the Cabrioletr. The loss of the Targa bar
reduced body stiffness, which had to be regained by
extensive stiffening of the floorpan. Safety aspects
also influenced the design of the top. Extensive
research resulted in a top design emploving metal
panels which form a cage over the cabin when the
topr i% raised.

6. Equipment
Mo changes.

7. Seats and trim

Mechanical safety belts for rear seat passengers. All
Cabriolets are fitted with leather-covered seats as
standard equipment.

8. Heating system, air conditioning system

Two additional electric heating blowers provide
more warmth for occupanis of the 911 Turbo, partic-
ularly during the engine’s warm-up phase. The 911
SC is fitted with automatic warm air control. The
911 SC Cabriolet retains manual heat controls
because driving with the top open would result in
incorrect heat control by the automatic system.
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9. Electrical system

New Blaupunk! radio generation, SOR 22 Kaln with
ARI (awtomatic traffic information system)) for Ger-
many, Atlanta without ARI for Rest of World, and
Monterey for USA.

Model year 1984 (E Program)

Type designation 911 Carrera Coupe, Targa and Cabriolet
911 Carrera Coupe Turbo Look
911 Turbo 3.3 Coupe

Changes
New 3.2 liter engine family. Digital Motor Electronics. Improved brake system. 911 Carrera Coupe available
in Turbo Look. The Turbo continues o be available for Canadian customers.

The normallv-aspirated engines are designed 1o meet new exhaust emissions standards. Even though many
Evropean counrries do not ver have unleaded fuel, the engines are already designed o use i when i becomes
available. The 911 Turbo is siill not available in the United States because iis engine has mot vet been devel-
aped 1o work with a catalytic converter.

Major changes have been made 1o the mﬂy
aspirated engines. The crankshafi is new, and fune-
tionally identical o that of the Turbo engine. The
twar tensioners for the camshafi timing chains have
been redesigned for increased operating reliabiliry.

1. Engine

The normally aspirated 911 Carrera engine has been
extensively reworked. In addition (o a displacement
increase 10 1.2 liters, the crankcase has been stiff-
ened. the chain tensioners improved and connected
io the engine oil supply. The crankshaft, with its
stroke of 74.4 mm, is nearly identical to that of the
911 Turbo.

Carrera engine specifications:

Application Rest of World USA+Japan
Engine designation 911 Carrera 911 Carrera

1. Fuel and ignition systems

Digital Motor Elecironics (DME) is employed for
the Carrera engine’s fuel injection and map ignition.
The DME includes fuel cutoff while coasting and an
oxygen sensor (Lambda control) for the U.S., Cali-

Engine type 93020 930,21 fornian, Canadian, and Japanese markets. All Lamb-

Displacement (oc) 364 Jind da sensors are electrically heated. No changes to the

Compression ratio 10.3:1 9.5:1 ignition system or the fucl management system of

Fuel octane (RON) 98 91 unleaded the Turbo engine

Power output  (hp/kW) 231170 207152

al (rpm) 5900 K000 Digital Maotor Electronics (DME) is now also

T. WQUE (Nm) 284 260 availabie for the Carrera engine. The timed, elec-
(rpm) 4800 4800 tronically controlled fuel injection and spark riming

‘\x mechanical changes for Turbo engine. vig an ignition map stored in elecironic memory aré
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comirolled by a single digital microprocessor. The
fuel injection is based on the familiar Bosch L-
Jetronic system. When the DME recognizes ithat the
vehicle is coasting, it cuts oul the fuel injection,
Depending on the car’s destination country, an oxy-
gen sensor can be installed in the exhaust system to
provide additional information to the control system
and modify the fuel injection guantity accordingly,

3. Powertrain

The Type 915/67 manual transmission {Carrera
RoW) and 915/69 manual transmission (Turbo Look
RoW) differ only in their drive flanges. Both trans-
missions incorporale a road speed dependent trans-
mission il pump and a finned oil cooler attached 1o
the outside of the transmission case. Gearing in
fourth and fifth gears has been changed in keeping
with the increase in engine ouwtput,

The transmission oil cooling svstem fowers ol
tures by approximately 25 °C [45 °F[. in
ition to improved coaling, the viscesity of the
transmission oil is higher (under identical operating
conditions) and therefore mechanical noise is
reduced.

4,
The 911 Carrera is fitted with a more powerful brake
system including a brake pressure limiting valve,
venturi-type vacuum amplifier and a larger brake
er booster. Turbo Look vehicles are fitted with
hubs, rear torsion bar tube, sUspension arms

and brake system taken from the Turbo, plus forged
alloy wheels, 7 J x 16 with 205/55 VR 16 tires at the
front and 8 ] x 16 with 225/50 VR 16 at the rear. All
six-cylinder cars are equipped with brake pad wear
indicators and lug nut locks to prevent wheel theft

The brake pad wear indicator is an added safefy
Sfeature for customers. Scheduled service imtervals
have been extended 1o 20,000 ke [ 12,000 miles).

5. Bodywaork

Foglamps of all models are integrated into the front

spoiler. Option M 491 allows customers to order the
911 Coupe with the Turbo Look package. Front and
rear fenders, rear fender fares, front and rear spoil-

ers are identical to those of the 911 Turbo.

6. Equipment

Black “Carrera™ script on the engine lid. Tinted rear
window, two-stage rear defroster for Coupe and Tar-
ga. The Targa top and its seals have been rede-
signed. Lockable trunk release handle now provided
on coupe. Cabriolet top now also available in brown
and blue.

Apparently, the Women s Liberation movemens
fimally reaches the 91 1. That, or men feel a need for
mirrors in the driver's sun visor.

7. Seats and trim
MNew two-tone fabrics with Porsche script. Inside
door handles matched 1o interior color,

8. Heating system, air conditioning system

Two auxiliary blowers in heater ducts added to Car-
rera models for improved heating. Conversion of air
conditioning system to ten-cylinder swashplate com-
Pressor,

9. Electrical system
New 92 A alternator, with 1258 Wati oulpui.

10. Miscellaneons

A limited production run (20 examples) of a special
model, the 911 5C RS, is built for Group B racing
purposes, s 3.0 liter engine develops 250 hp [ 184
kW] at 7000 rpm. A 280 hp [206 kW] engine i1s also
available for racing and rallys,

Model year 1985 (F Program)

Type designation 911 Carrera Coupe, Targa and Cabriolet .
911 Carrera Turbo Look Coupe, Targa and Cabriolet

911 Turbo Coupe
Chan,

The TE:II-m Look 911 Carrera is also available with Targa and Cabriolel bodywork.'A first for the German
market: catalytic converter and Lambda sonde (oxygen sensor). A new seat design is available for all models,

Within the Ewvopean Common Markel, Porsche is a leader in implementing unleaded fiel. Alihough the
number of gasoline stations capable of dispensing wunleaded fuel (s sill far from satisfactory, Porsche is the
first to offer a regudated catalviic converter to Enropean cusiomers.

1. Engine

All six-cylinder models are fitted with a finned oil
cooler in the right front fender, ahead of the wheel.
Air enters under front bumper, above the foglight.

Tmproved engine oif coolimg by means of the cool-
er's large surface area.

2, Fuel and ignition systems

In addition to the M 930,20 and M 930/21 engines of
1984, option M 298 for Germany (mandatory for
Austria, Australia, and Switzerland) equips the M
930v21 engine with a catalytic converter and Lambda
sonde (oxygen sensor), Because unleaded premium
fuel is not yet available, this engine has a compres-
sion ratio of only 9.5:1, resulting in power reduction
10 207 hp [152 KW].

Unieaded fuel available in Europe (" Eurosuper
wiileaded ”) has a Research Octane Number of only
95. Note: fuel refined from mineral ol always con-
tains some naturally occurring Ph (lead). To
increase knock resistance of the fuel, it had been
customary fo mix additives to the fuel o the refinery.
These additives had a high lead content, and there-
fore posed a health hazard, For these reasons, it (s
mare appropriate to refer to the new generation of
fuels as “unleaded” rather than “lead free.”

X, Powertrain

The transmissions available for the Carrera, the 915/
T2 with transmission odl pump and oil cooler for all
non-catalyst engines, and 91573 without oil cool-
ing for all catalyst-equipped engines, now INCOrpo-
rate a reinforced transmission housing. The Porsche
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patent synchromesh is reworked: shifting forces,
particularly for engaging first gear, are further y
reduced. The shift lever ratio is changed, resulting in
noticeably shorter and therefore “sportier” shift i
throws, p
* Transmission 915/73 : Gear ratios for 2nd, 4th and
Sth are shorter to match the reduced engine output.

Without @ change in gear rafios, cars w
with the less powerful engine weould not be o
reach top speed.

4. Suspension

Boge dual-tube gas-pressure shocks, type “GZ,” are
installed in all six-cylinder models. The suspension
of the 911 Turbo has been retuned and equipped
with stiffer anti-roll bars, 22 mm at the front, 20 mm
at the rear. The brake power booster ratio for all Tur-
bo Look models has been changed, resulting in
appreciably lower brake pedal effort.

5. Bodvwork

The Targa and Cabriolet body variations are also
available with the Turbo Look option, but without
the Turbo rear wing. Changing to heavier-gauge
sheet metal and added chassis reinforcement make
the open bodies capable of withstanding the
demands of the Turbo suspension.

6. Equipment

Four-spoke steering wheel for all six-cylinder mod-
els. Electric central locking can be activated by a
switch on the center console. Electrically heated
windshield washer nozzles. Sekuriflex windshield
available as an option,



The Sekuriffex windshield has o perfectly clear
plastic film on its inmer surface which protects occu
panis from sharp glass fragments in the event o
severe stone impact or head comtact in an accident

7. Seats and trim

New seal generation for all Porsche models: basic
seal, also with partial power features, fully electric
comfort seat, and partial-power sport seat.

8. Heating system, air conditioning system
Mo changes.

9. Electrical system

Rear window now with only single-stage defrost
Active windshicld antenna embedded in the passen
ger side of the windshield. Antenna amplificr in
frunk

Porsche’s windshield antennag is based on experi

soRic @ircraft

Model year 1986 (G Program)

Type designation: 911 Carrera Coupe, Targa and Cabriolet
911 Carrera Turbe Look Coupe, Targa and Cabriolet
911 Turbo 3.3 Coupe, Targa and Cabriolet

Changes

Mo major changes for the 911 Carrera and RoW (Rest of World) Turbo. Mew Turbo engine for U5, market.,
with feedback catalytic converner. Extension of long-lerm warranty against rust perforation (o fen vears.
Three vear paint warranty, two-vear unlimited mileage warranty on remainder of vehicle. Twelve month war-
ranty on Porsche replacement paris purchased at franchised Porsche dealerships. 911 Turbo offered with Tar
ga and Cabriolet bodywaork for the first time

ENCE _ﬂu”.l'fl'rnr with svstems PROVER B SEFVI0E O Siper-

2. Fuel and ignition systems
No changes 10 RoW engines. The Turbo USA is
equipped with a Lambda sonde (oxvgen sensor) and

three-way catalytic converter. Exhaust gas treatment:

with cold engine, auxiliary air is injected down-
stream of the exhaust valves: once the engine warms
up, air is injected directly into the catalytic convert-
¢r. The ignition svstem is modified to meet strict
LS. emissions regulations.

The Turbo equipped with a feedback-controlled
catalviic comverier was developed especially for the
U8, market. American exhaust emissions standards
can only be met with expensive modifications 1o the
K-letronic fuel injection system, which includes a
solenoid valve to modify the air-fuel ratio,

1. Powertrain

Mo changes to RoW powertrains. The Turbo USA is
equipped with the four-speed 930,36 manual trans-
mission, which had been installed in RoW vehicles

Model vear 1987 (H Program)

during the previous model year.

4. Suspension

Altered suspension tuning for the Carrera. The 20
mm front anti-roll bar is replaced by a 22 mm bar;
the rear 24 mm torsion bars are replaced by 25 mm
torsion bars. The rear anti-roll bar diameter is also
increased, from 18 1o 21 mm. The 911 Turbo and
Turbo Look have rear forged alloy wheels, 91
x 16 H2, with 15 mm offset®, carrving 245/45 VR
16 tires.

* offsct: distance between center of wheel and
mounting surface of wheel.

5. Bodywork
Electrically operated Cabriolet top option available.

6. Equipment

U.5. market vehicles are fitted with a third, ﬁ-
mounted brake light (CHMSL: Center ng'

ed Stop Light). New anti-theft protection

nuts. All vehicles equipped with intensive m
shicld washer system. Vanity mirmors in sun visors
are equipped with sliding covers. Larger air vents.

7. Seats and trim
Front seats 20 mm lower. Trunk lining matches

interior carpeting.
8. Heating system, air conditioning system

New cabin lemperature sensor.

9. Electrical system
Changes to antenna amplifier, New radio family,
Bremen SOR Toronto SOR.

Type designation: 911 Carrera Coupe, Targa and Cabriolet

1. Engine Displacement {ec) 3299 374 911 Carrera Turbo Look Coupe, Targa and Cabriolet
[he ULS. market Turbo engine differs from the more Compression ratio 7.0:1 7.1 Chasges 911 Turbo Coupe, Targa and Cabriolet
swowerful RoW engine by its fuel sysiem and 1gn Fuel reguired (RON) 9% Us - ) el ; L
[j.;_nn_ ( n|11|1.;“i.\._i|-|-| of Turbo L'ﬂp:-ﬂl.:-' S e W F:':J,L L.lk ,l!,t:rl :-l:'r (ho/k'W) 2827210 UKL No major changes for the 911 Turbo, except addition of Turbo Targa and Turbo Cabriolet variants. Due o
: il I I.;r]‘m. 5500 50N the increasing worldwide availability of unleaded fucl, 1987 sees a wide variety of normally aspirated 911
. ) - e 1 e % 2 zngines. New for all Carreras: G 50 transmission and clutch.
Engine application USA Rest of Warld Torgue (Mm) 390 130 EMEINCs. e cra ins:
Engine ;|I,L-'.,.,_-n_.r,‘..,, 911 Turbo 911 EILur!m ”I e {rpm) 4000 A0NN Worldwide as well as within the Common Market, unleaded fuel becomes more readily available, Howev-
Engine type QUYHR X F umleadnd fuel 'I.'I.||.|.I|| : er, there is no shoriage of confusion, as many countries, even within the EC, do n:.vrﬂ_ﬁ:'rprrmmm grade fuel.

Manufacturers are forced to design cars specifically for individual countries.
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1. Engine
Comparison of normally aspirated 911 engines:

Engine application RoW +
D, no cat.

Japan
Engine designation All engines:

ine iype 930/20
Displacement {cc) 364
Compression ratio 10.3:1
Fuel requirement  (RON) OB +/-
Power (hp/kW) 231170
at 5900
Torgque 284
il 450M)
Comments without cat.

+/- = unleaded or leaded, observe oclane requirement
* = unleaded fucl

USA + Australia Sweden
D+ A+CH+
Japan

911 Carrera
Q3025 930725 930/ 26
Il64 3lo4 Jlnd
9.5:1 9.5:1 9.5:1
g5 * 21" 98 +/-
2177160 077152 231/170
5900 S900 5900
265 260 265
4R 400 45K}
with cat. with cat. without cat.
(M 298) (DME) (Aux. air inj.)

M 298) = engine available with feedback catalytic converter as oplion
(DME) = change o Digital Motor Electronics: later ignition timing
(aux. air) = auxihiary air injected downsiream of exhaust valves

Normally aspirated and Turbo vehicles with catalytic converter are equipped with an electric cooling fan for
the engine ol cooler in the rnight front fender. When retrofitted with catalytic converters, 231 hp engine out-
pul drops to 207 hp, not the 217 hp of powerplants originally fitted with converters.

2. Fuel and ignition systems

Six different DME control uniis are uwsed for Carrera engines:
911.618.111.12  for high compression engines, worldwide

911.618.111.13  for countries with low octane fuel {i.e.
911.618.111.14  for USA, California, Japan, Canada, A
converier

Belgium. France, Greece)
ustria, Switzerland and Evrope/RoW with catalytic

911.618.111.15* for high compression engines with “sports package 1"
911.618.111.16* for low-octane fuel and “sports package 1™

911.618.111.17* for USA etc. with “sports package 17
* = higher rev limit of 6840 rpm (standard: 6520 rpm)

3. Powertrain
Carrera models are equipped with a hydraulic clutch
(F&S MFZ 240) and a rubber-damped clutch disc
(F&S 240 GUD). The five-speed G 50 transmission
is a completely new transmission design. Shafis,
l%l::l:l’s. roller bearings and pinion gears are considera-
ly reinforced. Mew housing design, hydraulic clutch
actuation. Mew synchromesh syslem, réverse gear
also fully synchromesh. Longitudinal support of shafi
rails by means of low-friction ball bushings. New
four-plane shift pattern: reverse at left forward, fifth
gear right forward.

After a fifteen vear production run for the Tvpe
915 rransmission, @ new ransmission family is intro
duced: the (¢ 50. The new manual transmission is in
many respects identicel or similar to that of the Por-
schve 959, Experience gained in developing the 959
is introduced here: casier shifting thanks o reduced
shift linkage friciion, relocation of main bearings,
chutch actuarion, etc, Alvo mew is the fully synchro-
mesh reverse gear, making it possible ro engage
reverse while siill rolling forward. The four-plane
shift pattern simplifies later development of a six-
speed fransmission.

4. Suspension

The new G 50 transmission necessilales a new tor-
sion bar tube. Rear torsion bars have SAE fine-pitch
splines

Model year 1988 (J Program)

&, Bodywork
No changes.

6. Equipment
All models with leather-covered shifter and leather
shift boot,

7. Seats and trim
Turbos equipped with Tull power seats,

8. Heating system, air conditioning system

Mo changes.

9. Electrical system
Two rear fog lights for all models.

10. Miscellaneous

The 911 Carrera is available in a Club Sport version
{Sport Package, M 637). This provides a higher
engine rev limit, sport shocks, 7 and 8 J x 16 wheels,
and stiffer engine mounts. Elimination of many
interior and equipment items reduces emply weight
to 1160 kg [2555 Ibs.]; for comparison, empty
weight of RoW 911 Carrera is 1210 kg [2665 Ibs.]

Type designation: 911 Carrvera Coupe, Targa and Cabriolet
911 Carrera Turbo Look Coupe, Targa and Cabriolet
911 Turbo Coupe, Targa and Cabriolet

Changes

No major changes to 911 Carrera or 911 Turbo. Clutch linings for all markets now asbestos free. Brake pads

for Scandinavian markeis now asbesios free.

Ly oof Jamwary 1, 1988, Scandinavian countries outlaw the use of materials containing asbestos.

1. Engine
Mo sigmificant engine changes

2. Fuel and ignition svstems
Mo changes

3. Powertrain

Ashestos-free clutch ngs {Porter Thermaoid),
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4. Suspension

Asbestos-free brake pads for Scandinavian coun-
tries. The Carrera is now fitted with Fuchs five-
spoke forged alloy wheels, 7 J x 15 at the from, Blx
15 at the rear.

Back to basics: forged five-spoke light alloy
wheels similar o those first used in 1967,



5. Bodywork
Improved gas pressure struts for engine & trunk lid.

6. Equipment
New on-board air compressor in tool kil The steer-
ing wheel hub pad, which also serves as the hom
bution, includes a horn symbol.

LS. law requires that the bution or lever wsed to

activate the horn must be marked for visual idensifi-

carion.

7. Seats and trim

Carrera has electric seat height adjustment standard.

Model year 1989 (K Program)

8. Heating system, air conditioning system
Mo changes.

9. Electrical system
Temperature control system now with more sensi-
tive electric adjustment (replacing vacuum servos),

Electric motors for central locking system, with safe-

ty switch on center console. 911 Turbo with 5-
speaker “sound package” as standard equipment

10. Miscellaneous

The 911 Turbo is also offered in a “slant nose™ ver-
Si0M:

- fromt bodywork with flat fenders, retractable lights
- vents atop front fenders

- rocker panel fairings

- air inlets with strakes in rear fenders

- pil cooler with fan in rear air inlet

- MORe |'nm1:rfu| 330 hp [243 l-.“-'| engine in Europe
- standard tires: Bridgestone RE 71 N0,

The shape of the front bodywork and fender vents
are adapted from that of the successful Porsche 935
race car. In contrasi to the plastic components
affered by Porsche “tuners,” the factory slamt nose
consists of two-stde hot-dip galvanized steel panels.
Corrosion preveniion measures and painfing of the
bodvwork are carried out on the Zuffenhausen pro-
duction fine, enabling Porsche to provide the same
long-term warranty extended to regular production
mexdedls. The slant nose found favor among custom-
ers for only a short time before becoming unfashion-
able.

Type designation: 911 Carrera Coupe, Targa and Cabriolet and Speedster
211 Carrera Turbo Look Coupe, Targa, Cabriolet and Speedster

911 Carrera 4 Coupe

911 Turba Coupe, Targa and Cabriolet

Changes

The 911 Carrera continues for 1989 with only minor changes. The 911 Turbo is fitted with the long-awaited
five-speed transmission. A further body variant of the 911 Carrera is the Speedster. See Section 10 (Miscella-
neous) for details. Beginning in January 1989, the body assembly line begins production of the all-wheel-
drive 911 Carrera 4. Bodies for the 911 Carrera and Turbo, which are completely different from the new bods
of the Carrera 4, continue in production until the end of the model year (July 1989), at which point the “old

baody plant is temporarily closed.

Assembly of the old bodv enters us last days in the old body plant. Porsche's new, modern body plant, on
the ather side of Federal Highway 10, is already producing the new 911 Carrera 4. The last cars to use the

ofd basic body shell are 91T Speedsters.,

After a short conversion period, the old Zuffenhausen body plant begins contract

mately 20 unfinished Mercedes-Benz 500 E badies per day. In the so-called “Rassle

" where HEHDM .

been built, the bodies, after painting and fitting at the Mercedes-Benz plant, are again renu:ud o Porsche
for installation of drivetraing and suspensions, and completed for defivery.

1. Engine
Engine types 930/20 and 930/25 for the 911 Carrera,
as well as the 930/66 and 9368 for the 911 Turbao,
continue in production without any significant
changes. The engine of the Carrera 4, Type M64/01,
is based on the familiar Porsche six-cylinder power-
lant. Tt displaces 3.6 liters and delivers 250 hp [184
EWI with or without catalytic converter.

Technical specificalions for the Carrera 4 engine:

Application Worldwide
Engine type M 01
Bore (mm) 10

Siroke {mm ) Th4
Displacement (cc) 3600
Compression ratio 11.3:1

Fuel requirement (RON) 95 +/- (Eurosuper)
Power output (hpkW) 2500184

al (rpm) 6100
Torgque (Nm) 310

at (rpm) 4500

+/- = unleaded. For markets where unleaded fuel s

nol yel available, vehicles are delivered without a

catalvtic converter and without a Lambda sonde

{opticn M 150). Additional engine features:

- two spark plugs per cylinder (twin plug ignition)

- knock sensors

- exhaust passages in cylinder heads formed by
ceramic port liners

- camshaft drive by means of duplex roller chains
hydraulic chain tensioners

- separate drives for engine cooling fan & alternator

- oil eooler with two-stage fan in right front fender

- two-stage resonance induction system

The proven aluminwm-stlicon alloy crankcase
remainy largely unchanged, but the crankshaft has
been completely redesigned, The new engine was
developed expressly 1o take advantage of exhaust
emissions controds and regulated catalyst technolo-
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gy. With a cylinder bare of 100 mm, twin plug

rion reaps benefiis: two ignition sources in
combistion chamber resull in more consistent com-
bustion and lower pollutants in the exhaust stream
even before it reaches the catalytic converter,

2. Fuel and ignition systems

Improved Dagital Motor Electronics:

- sequential fuel injection

= knock sensors, one sensor per cylinder bank

- adapiive Lambda conirol

- new metal substrate catalyst

- electronically controlled fuel tank ventilation

- twin-plug ignition distributor with Hall effect
triggering

- exhaust system made entirely of stainless steel

Knock sensors are now available for the air-
cooled engines, as well. Since universal availability
of unleaded 95 RON fuel is not yvet guaranteed,
knock sensors provide added protection against
engine damage.

The 91! Carrera 4 is the first passenger car o be
Jitted with a metal substrate catalytic converter as
standard equipment. Porsche conducted basic
research and development on metal substrate cata-
fvsis, Advaniages:

- especiaily low flow restriction
- (.04 mm (0.0016 in.) thick stainless steel sheets
provide 4% o greater surface area
- faster “light off * after cold start

« improved high temperature behavior,

X, Powertrain

911 Carrera: no changes to powertrain,

911 Turbo: new hydraulic clutch actuation, like 911
Carrera. New five-speed transmission GS(y3(0,
basically identical to GS0/00 but reinforced in sever-
al arcas.




5. Bodvwaork
Improved gas pressure struts for engine & trunk lid.

6. Equipment
New on-board air compressor in ool kit The steer-
ing wheel hub pad, which also serves as the hom
button, includes a horn symbol.

LS. law reguires that the bution or lever used fo

activate the horn must be marked for visual identifi-

Caaiaon.

7. Seats and trim

Carrera has electric seat height adjustment standard.

Model year 1989 (K Program)

8. Heating system, air conditioning system
Mo changes.

9. Electrical system
Temperature control system now with more sensi-
tive electric adjustment (replacing vacuum servos).

Eleciric motors for central locking system, with safe-

ty switch on center console. 911 Turbo with 5-
speaker “sound package” as standard equipment.

10. Miscellaneous

The 911 Turbo is also offered in a “slant nose™ ver-
S0

- front bodywork with flat fenders, retractable lights
- vents atop front fenders

- rocker panel fairings

- air inlets with strakes in rear fenders

- oil cooler with fan in rear air inlet

- morg powerful 330 hp [ 243 KW engine in Europe
- standard tires: Bridgestone RE 71 NO.

The shape of the front bodvwork and femder vents
are adapted from that of the successful Porsche 935
race car. In contrast o the plastic components
1’J||:f't"rt"=’j by Porsche “mners,” the factory slant nose
consists of two-side hot-dip galvanized steel panels.
Corrosion prevention measures and painting of the
bodvwork are carried oot on the Zuffenhausen pro-
duction fine, enabling Porsche to provide the same
long-term warranty extended io regular production
moxdeds. The slant mose found fovor among crstom-
ers for only @ short time before becoming unfashion-

ahie,

Type designation: 911 Carrera Coupe, Targa and Cabriolet and Speedster
211 Carrera Turbo Look Coupe, Targa, Cabriolet and Speedster

911 Carrera 4 Coupe

911 Turbo Coupe, Targa and Cabriolet

Changes

The 911 Carrera continues for 1989 with only minor changes. The 911 Turbo is fitted with the long-awaited
five-speed transmission. A further body variant of the 911 Carrera is the Speedster. See Section 10 (Miscella-
neous) for details. Beginning in J||1'||J-||.I"r 1989, the body assembly ling begins production of the all-whecl-
drive 911 Carrera 4. Bodies for the 911 Carrera and Turbo, which are completely different from the new body
of the Carrera 4, continue in production until the end of the model year (July 1989}, at which point the “old’

body plant is temporarily closed.

Assembiy of the old body enters its last days in the old body plant. Porsche's new, modern body plant, on
the other side of Federal Highway 10, is already producing the new 91! Carrera 4. The last cars to use the

ald basic body shell are @11 Speedsters.

After a short conversion period, the old Zuffenhausen body plant bfgm.'; contract prﬂduc.'im of appraxi-
mately 20 unfinished Mercedes-Benz 500 E bodies per day. In the so-called “Rasslebau, ” where the 959 had
been built, the bosdies, after painting and fitting ar the Mercedes-Benz plant, are again returned to Porsche
for installation of driverraing and suspensions, and completed for defivery.

1. Engine

Engine types 93020 and 930/25 for the 911 Carrera,

as well as the 93066 and 930068 for the 911 Turbao,
continue in production without any significant
changes. The engine of the Camera 4, Type M64/01,
is based on the familiar Porsche six-cylinder power-
plant. It displaces 3.6 liters and delivers 250 hp [184
kW] with or without catalytic converter.

Technical specifications for the Carrera 4 engine:

Application Worldwide
Engine type M0
Baore {mm} 100

Stroke {rmm ) Th4
Displacement (cc) 3600
Compression ratio 11.3:1

Fuel requirement (RON) 95 +/- (Eurosuper)
Power output (hp kW) 2500184

al {rpm) 6100
Torque (Nm) 310

at (rpm) 4800

+/- = unleaded. For markets where unleaded fuel is

not yel available, vehicles are delivered without a

catalvtic converter and without a Lambda sonde

{opticn M 150). Additional engine fearures:

- two spark plugs per cylinder (twin plug ignition)

- knock sensors

- exhaust passages in cylinder heads formed by
ceramic port liners

- camshaft drive by means of duplex roller chains
hydraulic chain lensioners

- separate drives for engine cooling fan & alternator

- @il cooler with two-stage fan in right front fender

- two-stage resonance induction systém

The proven aluminum-silicon alloy crankcase
remainy largely unchanged, but the crankshaft has
heen ¢ umj'ull'n'.r'.' redesiened, The new CHEInE Was
developed expressly 1o take advantage of exhaust
emissions comirols and regulated caralvst technolo-

J24

gy. With a eylinder bove of 100 mm, twin plug i
tich reaps benefirs: two ighition sources in
cownbustion chamber resull in more consistent com-
bustion and lower pollutanis in the exhaust siream
even before it reaches the catalviic converter.

2, Fuel and ignition systems

Improved Digital Motor Electromics:

- sequential fuel injection

- knock sensors, one sensor per cylinder bank

- adaptive Lambda control

- new metal substrate catalyst

- electronically controlled fuel tank ventilation

- twin-plug ignition distributor with Hall effect
triggering

- gxhaust system made entirely of stainless sieel

Knock sensors are now available for the air-
cooled engines, as well. Since universal availability
af unleaded @5 RON fuel is not vet guaranteed,
knock sensors provide added protection against

engine damage.

The 911 Carrera 4 is the first passenger car to be
firted with a metal substrate catalytic converter as
standard equipment. Porsche conducted basic
research and development on metal substrate cata-
fvsts, Advaniages;

- especially low flow restriction

- .04 mm (00016 in.) thick stainless steel sheets
provide 4% v greater surface area

- faster *light off” after cold stars

- improved high remperanire behavior,

3. Powertrain

911 Carrera: no changes to powertrain,

911 Turbo: new hydraulic clutch actuation, like 911
Carrera. New five-speed transmission GS0/5(0,
basically identical to GS0/00 but reinforced in sever-
al arcas.




The 911 Carrera 2 is new for the 1990 model year and represents a logical expansion of the six-cylinder
program: a vehicle withowt all-wheel drive. The 911 Carrera 2 is also available with @ new drive system
which permits up- and downshifts withow interruption of power flow o the wheels.

1. Engine

No significant changes to the Type M64/01 engine.
For the German market, only vehicles with three-
way catalytic converters and Lambda control are
offered.

“Eurosuper unleaded " is finally available every-
where in Germany.

2, Fuel and ignition systems
changes to the DME, with the exception of the
{ewhere the DME and Tiptronic control unit
work together.

3. Powertrain

The 911 Carrera 2 may be equipped with the Tip-
tronic drivetrain as of January 1990, Like a conven-
fional automatic transmission, the four-speed Tip-
tronic transmission permils automatic up- and
downshifts without interrupting the power flow to
the drive wheels. If, however, the shift lever is
moved from the D position to the rightmost shift
plane, rocking the lever in either direction easily and
quickly selects the next desired gear. Rocking the
lever back results in a downshift, while momentarily
moving it forward immediately shifts up a gear. The
911 Carrera 2 may aliernately be equipped with a
five-speed manual transmission (GS0N3). The 911
Carrera 4 is only available with a five-speed manual
transmission, Type Go4/00. All models of the 911
Carrera 4 and 911 Carrera 2 equipped with manual
transmissions are fitted with a dual-mass flvwheel o
reduce annoying transmission noises at low engine
rpm. The system emplovs a rubber-damped flywheel
developed in cooperation with the Carl Freudenberg
company,

Porsche's development of the Tiptronic drive svs-
tem is based on racing experience. Over the course
of several vears, a drive system known as “PDE, "
for Porscihe Doppel-Kupplung (Porsche Dual
Clurch) was tested in Tvpe %62 race cars. PDK was
the predecessor fo an entire generation of automatic
racing transmissions, which have the advantage of
shifting up or down withow! trterrupting the power

flow to the drive wheels, §.e. without lifiing from the
thraitle pedal. On the 962 race car, shifts were imi-
tigted by means of electrical switches on the steeving
wheel. The Tiptromic shifts when the shift lever is
moved.

An engine s power sirokes and firing order resull
in rpm variations which excite torsional vibrations
in the drivetrain. At low rpm, these vibrarions result
in driveline clatter and rattfing noises. To avoid this,
before they are introduced into the fransmission,
vibrations must be reduced to the point where they
are no longer objectionable. This is achieved by the
disal-mass fywheel,

4. Suspension

The suspension of the 911 Carrera 2 is basically
identical to that of the 911 Carrera 4. The rear brakes
of the 911 Carrera 2 are equipped with dual-piston
calipers; the 911 Carrera 4 has four-piston rear cali-
pers. Wheels are identical for both models: cast light
alloy Duign 90" wheels. The wheel width in inch-
es and offset in mm (for example, 8 and 52 respec-
tively) are cast into the wheel, immediately left and
right of the tire valve, Forged alloy wheels (Disc
Wheel Design) are available as option M 395,

O the 911 Carrera 4, the brake power assist is
achieved by means of a high pressure hydraulic sys-
tem. By contrast, the power booster of the 911 Car-
rera 2 employs engine manifold vacuum.

5. Bodywaork

The long awaited and complex all-electric top mech-
anism is standard equipment for all Cabriolets. U.S.
and Canadian cars are equipped with driver and
front passenger airbags.,

Excellenr experience with airbags in the U.S.
market 944 Turbo prompt the decision to equip all
1990 U5, specification Porsches with airbags, Por-
sche is of the opinion that the driver as well as the
passenger must be protected by airbags.

6. Equipment

With the exception of the Cabriolet, three-way auto-
mutic safety belis for rear-seat occupants are stan-
dard equipment.

7. Seats and trim
Mo changes.

#. Heating and air conditioning system
No changes for the Carrera 4: systems identical o
those of the Carrera 2.

9, Electrical svstem

All vehicles equipped with remote headlight adjust-
ment. Tiptronic-equipped vehicles are fitted with a
trip computer as standard equipment. The electronic
speedometer is no longer driven by impulses from
the transmission, but rather by wheel impulses from

the ABS sensors. Because of the dual-mass flywheel,

Model Year 1991 (M Program)

a remotely mounted 1.7 kW starter is installed. All
six-cylinder cars are fitted with a switch on the cen-
ter console to extend or retract the rear spoiler.

Remote headlight aiming becames m in
Germany. The trip computer provides the fol
information:

- distance to empty v
- tnp odometer

- a\r:raf,: fuel consumption
- digital speed readout

- average speed

- outside air lemperature

10, Miscellaneous

In additicn to the production Carrera 2, Porsche
builds “Carrera Cup™ cars for racing purposes, based
on the standard production 911 Carrera 2.

- engines are selected at the plant for identical power
ouiput

- no air filter

- no dual-mass flywheel

- engine control units are tested for identical
performance and sealed

- brake system includes large ventilated rotors and
the four-piston aluminum calipers of the 911 Tur-
bo. Hydraulic brake booster and ABS.

- alloy wheels with asymmetric safety hump to
prevent separation of tire from rim in the event of
air loss

- welded-in steel roll bar (made by Matter).

Type designation: 911 Carrera 2 Coupe, Targa and Cabriolet
911 Carrera 4 Coupe, Targa and Cabriolet

911 Turbo Coupe

Changes

The 911 Carrera 2 and 4 carry over to the 1991 model year with only minor changes. The 911 Turbo returns,
with a three-way catalytic converter, Lambda sensor and 320 hp [235 kW] With the re-introduction of the
Turbo, the 911 model line is again highlighted by the rich tradition of its flagship model. Despite similarities
in major body structure to the normally aspirated models, the Turbo-typical appearance and widened fenders
have been retained. The large rear wing houses an enlarged intercooler.
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pistons are installed in the Carrera’s Type M64/
fod head sealing has also been modi-

Ehﬂ[ miles]. All models of 911 Tur-
worldwide, use a new engine, Type M30/69, Fol-

change intervals have been doubled
hﬂmummﬁmmmﬁmm

Application worldwide
Engine type M30/69
Bore ?'nm] a7
Dlphcement () 3299
(=

Compression ratio 7.0:1
Fuel requirement RON)Y 95 unleaded
Power W) 320/235
at rpm) 5750
Torque m) 450
at (rpm) 4500
ﬁﬂhﬁ lmpmmm to the Turbo engine:

optimized cylinders
-ﬂlinlm ml,cyluu:kr head gaskel
- oil filter in main oil stream

-n?une:i‘mm.mr[llﬁﬁ]mdmling fan belt

Common Market regulations now necessitate a
three-way catalytic converter and lambda conirol for
the Turbao,

2. Fuel and ignition systems

The new Turbo engine is fitted with the familiar,
proven K-Jetronic system with Lambda control used
on the Turbo USA. Electronic map igmiion, metal
substrate catalytic converter and a larger intercooler
permit increased power while reducing exhaust
emissions.

As all 911 models now use unleaded fuel, which
resuls in considerably reduced combustion chamber
deposits and reduced spark plug electrode erosion,
the permissible service life of spark plugs is doubled.

3. Powertrain

Mo changes to the drive trains of the Carrera model
line. Dual-mass flywheel for the 911 Turbo. Howev-
er, its design differs considerably from that of the
system used in the Carrera models: instead of an

elastic rubber vibration damper, the 911 employs
steel springs and mechanical friction dampers. The
system is manufactured by LUK. Also new is a five-
speed manual transmission, Type G50/52, with a ZF
mechanical limited slip differential as standard
wipment. The new transmission is based on the
G50¢50 unit of the earlier Turbo model, and is func-
tionally identical to the 911 Carrera 2 transmission.
In conirast to previous systems, which achieved
identical lockup factors of about 40 percent under
acceleration as well as braking, the new unit has dif-
ferent lockup factors when under load or braking:

- lockup under load: 20%
= lockup under braking: 100%

Reducing the lockup factor under load 1o 20 per-
cent appreciably improves comering behavior and
increases traction compared to a conventional diffe-
rential without limited slip. Increasing the lock
factor under braking to 100 percent reduces trailing
throttle yaw moments in comers (oversteer effect)
and has a stabilizing effect on the car.

4. Suspension

Al the rear, the 911 Carrera models are fitted with a

thicker (200 mm) anti-roll bar. Although the suspen-

sion of the new 911 Turbo is based on that uir

911 Carrera series, it has undergone further develop-

ment in view of the 911 Turbo’s higher performance

potential:

- MacPherson independent front suspension with
light alloy transverse arms

- rear wheels independently suspended by track
correcting light alloy semi-trailing arms

- power assisted rack and pinion steering

- front and rear coil springs

- dual circuit brake system with hydraulic power
hooster

- anti-lock brake system (ABS)

Front anti-roll bar 21 mm, rear 22 mm. New “Cup

Design™ pressure cast light alloy wheels.

front 7J x 17 H2 ET 55,* 205/55 ZR 17 lires

rear 9 J x 17 H2 ET 55.* 255/40 ZR 17 tires

* ET = offset

For the first ttme, Porsche approves a 17-inch
wiheel for production car use. The aspect ratio of 40
for the Turbo's rear tires is also new tervitory for
Pprivuction cars,
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&, Bodvwork Thtwannﬂmd-ﬁl“u_hm
As of February 1, 1991, all left-hand-drive Porsche design: oval in shape. improved appearance, reduced
vehickes are fined with dniver and front passcnger th;,.hl'ﬂ'lr-:lm hghter weaght.

airbags as standard equipment. Structure of the Tur-
bo raw body shell is identical to that of the 911 Car- m“mﬁﬁmnﬁJM'
cars with dual airbags is based on the principle that

rera models. Front and rear fenders and attached
h‘-d’tplnshncttmnmdlﬁndinkn:pmgriﬁlh: “At Porsche safety is not an oplion; i s stondard

Turbo's wider exterior skin. equipment. ~
- drag coefhicient Ca 0.3z
- actual serodynamic dXA changes.
- lift coefficient q nearly zero
7. Seats and trim

Unlocking of the rear scal backs is by means of a
bution release. The dashboard of the 911 Turbo
s covered in leather 1o maich the upholstery color.

E. Heating and air
T‘I::DllT-huhsr;r-nf-“ blowers mn its
rear fenders. From the heat omward, the

warm air system is identical to that of the 911 Camre-

5. Electrical system

Maodified anti-theft alarm coatrol units for all mod-

cls. Tk'?]lTn:hunﬁlﬂdw!hatq:mq‘la
which also provides a digital

n::du-o( bt pressure.

Model year 1992 (N Program)

Type designation: 911 Carrera 2 Coupe, T Cabriolet and Cabriolet Turbe Look
911 Carrera RS and 911 RS America Coupe
911 Carrera 4 Coupe, Targa and Cabriolet
911 Turbo Coupe

Changes
For the 1992 model vear, changes to the 911 Carrera 2, 911 Carrera 4 and 911 Turbo are limited 1o minor
modifications made i the interest of technological progress and improved quality. All models: climination of
engine o1l and filler change. valve lash adjusiment and transmission oil level check at first scheduled service
{3000 - 40000 km). The 911 Carrera 2 Cabrinlet Turbo Look is a new model] for 1992, with suspension,

akes, | 7-inch wheels and fender flares ideatical 10 those of the 911 Turbo. Engine, clutch and transmission
are the same a8 those of the 911 Carrera 2. Also new in the lincup is the 911 Carrera RS, a coupe with

improved performance capability conceived for racing applications in Group N or Group GT. As the 911 Car-
rera RS 1= not certified for the US. market. a special model. the 911 RS America, is buill exclusively for
Amencan customers. This is equipped with the drivetrain technology of the 911 Carmera 2, but has more
sporting suspension tuning. | T-mch wheels and a fixed rear spoiler.
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“civilian " model. With this model,

i"

rubber mounts rq;hce hydrolastic engine

engine specifications:
W‘idwiﬁi.{c USA.

3600

5?*%

Compression ratio 131

Fuel requirement 98 unleaded
Power output E:p'kn\{r) 2607191

at (ﬁm ﬁlﬂ]
Torgue m)

al (rpm) 4-&1'!

2. Fuel and ignition systems

911 Carrera 2 and 4: No changes.

911 Turbo: changes to Lambda control enit, warmup

, new Bosch WR6 DPO spark plugs. %11
Carrera RS: DME control unit altered in comparison
to 911 Carrera 2 and 4; more ignition advance, 98
octane fuel required. If 95 RON fuel is used, the
knock sensor modifies the ignition advance accord-
ingly (and reduces power output).

Although the engine of the RS resembles a racing
powerplant, it should not be forgotten that it is
equipped with a Lambda sensor and three-way cata-
Iytic converter. Improvements lo the Tiptronic
" el of shift components duri
= improved reaction o } enis diring

coasting kickdowns

- kickdewns 1o first gear are possible below 55 km/h
(34 mph) for engine braking effect

m. ﬂrmuﬁd 911 Cup racing series of
; asa

Extensive testing and precision manufacruring methods enable Porsche 1o eliminate the first scheduled oil
mwmm service procedures. This results in lower maintenance costs for the cus-
Mmmwehmwmmmmﬂfmsznndmrdmrﬁfm
the previous year, Porsche makes the 911 Carrera RS
Porsche rravels a mew road: away from comfort and con-
toward the pure driving machine, Evervthing that is not absolutely essential is deleted, For the
w;ﬂu?jhmwmumm reduced to only 1 liter.

- special warmup program: first acceleration after
cold start always in first gear

Keviock: removal of ignition key is only possible
with the transmission in Park. Insurance against
inadvertently letting the vehicle roll away. Shiftfock:
ance the ignition has been activated, the gear selec-
for can only be moved out of Park while the service

brakes are applied.

3. Powertrain
911 Carrera 2 and 4: clutch pressure increased (o
10,600 - 11,500 N [2400 - 2600 bs.]

The 911 Tum cluster, which includes an
assist spring to clutch pedal effort, is now
also used for normally aspirated models. The Godf
00 transmission of the Carrera 4 incorporates

im friction discs for its transverse limited slip

differential. Tiptronic ASV02 drivetrain:

- transmissiom mount in front transmission cover
identical to 911 Carrera 2 manual transmission
ol

- controlled-friction limited slip clutch discs,
improved shifting comfort

- L1.5. vehicles equipped with different final drive
ratio, 9:32, and unique AS(/T3 Tipironic drivetrain

- Tiptronic control unit modified for improved
comfort and sporting driving style

- indication of selected gear in speedometer

- keylock and shiftlock safety systems for U.S. and
Canadian vehicles; added security with shift lever/
ignition lock and shift lever lock, respectively

The 911 Carrera RS, developed for racing purpos-
es, 15 buill in three different variations: (1) The hasic
version, road licensing possible, with minimal com-
fort. (2) The touring version, road licensing possible,
with added comfort. (3) The racing version (NGT),

3

road use not possible, intended solely for competi-
tion use, The base version is fitted with a lightweight
flywheel, and its cluich disc contains steel spring
vibration dampers instead of the dual-mass flywheel.
The “touring version” is equipped with the dual-
mass flywheel of the Carrera 2. The “sport version™
has a ngid sintered clutch disc and hightened fly-
wheel. All three versions are fitted with the five-
speed G010 ransmission, which differs from the
GS0/03 (Carrera 2) transmission by taller first and
second gear ratios. Additional transmission differ-
enees:

- harder rubber cenier mount {60 Shore hardness) in
the front transmission cover

- limited slip differential as standard equipment
{lockup factor under braking up to 100 percent, 20
percent under power, like 911 Turbo)

- steel synchronizer rings, altered shift sleeves

- 3.4:1 shifier ratio replaces 4.0:1 for sportier feel

All German-market vehicles are the “base ver-
sion. ” To keep weigpht and rotating masses as low as
possible, some fransmission noise at low rpm was
considered an acceptable tradeoff. Positive experi-
ence gained with the 911 Turbo is applied o other
micwdeds: like the Turbo, the RS is fitted with a limited
slip differential whose lockup factors under foad and
braking are different.

4. Suspension

Altered ZF power steering for the 911 Carrera 2 and
4, with steering stops to accommodate 17-inch
wheels. ldentical rear coil springs (33 N/mm) for
both Carrera models. The ULS. market Carrera 2 is
fitted with allov four-piston brake calipers like those
of the Carrera 4 and a 55/5 brake pressure reduction
vilve (swilching pressure 55 bar). Cup Design 16-
inch cast alloy wheels are standard equipment,
optional 17-inch wheels as follows:

front wheels 7J x 17 AH® ET 55, with 205/50 ZR
17 tires; rear wheels 81 x 17 AH® ET 52, with 255
40 ZR 1T tires

* AH = asymmetric bump in outer half of rim pre-
vents tire from slipping into the deep bed of the
wheel in the event of pressure loss, A high degree of
steerability, directional siability and braking ability
ire relained. ET = offset.
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911 Carrera RS: suspension completely reworked,
40 mm Jower nide height. Springs, shock absorbéers
and anti-roll bars are stiffer and result in uncompro-
misingly sporty ride and handling. Non-assisted rack
and pinion steering. Front brake system taken from
the 911 Turbo, rear brakes from the Carrera Cup
cars. Hydraulic brake power assist. Casl magnesium
wheels; front wheels 7 12 I x 17 AH, ET 55, with
205/50 ZR 17 tires; rear wheels 91 x 17 AH, ET 55,
with 25540 ZR 17 tires

The expensive and complex manufacture of mag-
nesium wheels for the Carrera RS (specific gravity
1. 74) results in @ weight reduction of I0.6 kg per
car. Comparison of empiy weights (1o DIN 70020):
@11 Carrera 2 couipe 1350 kg [2974 1bs. [

Q1! Carrera RS 1220 kg [2687 lbs. |

5. Bodywork

911 Carrera 2 and 4: Mo changes.

911 Turbo: No changes.

911 Carrera 2 Cabriolet Turbo Look: fenders, fromt
and rear valances taken from 911 Turbo, with
extending rear spoiler of 911 Carrera 2 & 4.




il

o

gl

6.
Full interior for 911 Carrera 2 Turbo Look
Cabriolet, Oval outside mirmors, 911 Carrera RS:
base model without unﬂermaung,;nlythru year
WAITANLY against rust perforation. Touring version
like Carrera 2, with undercoating and long-term war-
ranty. No airbag system available for 911 Carrera
RS. Light alloy trunk lid. Oval outside mirrors.
Six-point harnesses and mandatory helmet use in
racing evenis compensates for lack of airbags.

7. Seats and trim
911 Carrera RS: base model, racing seats for driver

and front passenger, prepared for six-point safety
harness. Touring version with sport seats and elec-
tric seat height adjustment.

8. Heating system, air conditioning system

All six-cylinder cars fitted with a new heating and
air conditioning control unit. 911 Carrera 2 Cabriolet
Turbo Look has an air conditioning system as stan-
dard equipment.

9. Electrical system
New radio generation: “Symphony RDS™ (RDS =
Radio Data System).

Model year 1993 (P Program)

Type designation: 911 Carrera 2 Coupe, Targa, Cabriolet and Cabriolet Turbo Look
911 Carrera 4 Coupe, Targa, Cabriolet and Coupe Turbo Look

911 RS America Coupe
911 Turbo 3.6 Coupe

Changes

911 Carrera 2 and 4 carry over into the 1993 model year with minor changes. After a small production ron of
the 911 Turbo “S," with 381 hp [280 kW], the 911 Turbo 3.6 begins production in January 1993, The Turbo
3.6 has identical cylinder bore and stroke dimensions as the concurrent normally aspirated models. Power
output 360 hp [ 265 kW], For the first time, the Turbo is fitted with 18-inch wheels.

The 911 Turbo S is built by the “Exclusive Department” (Special Order Department) in Zuffenhausen. It is
based on modifications made 1o an already completed production 9F ! Turbo which is differentiated by higher
boast pressure, altered ignition map and body and wheel changes.

1. Engine

As of 1993, all Porsche engines are factory filled
with Shell TMO Synthetic, a fully synthetic engine
oil, SAE 5W-40. No significant engine changes for
911 Carrera 2 & 4. 911 Turbo 3.6: major compo-
nents of the Turbo’s 3.6 liter engine, including the
crank train, cylinders and other components, are
identical to those of the concurrently produced Car-
rera engines. Pistons, camshafis and the further opii-
mized K-Jetronic injection system are matched to the
particular circumstances of the turbocharged engine.

Major engine specifications;

Application wiorldwide
Engine type Mbd 50
Stroke (mm) T6.4

Bore {mm) 1]
Displacement {cc) 60K

Compression ratio  7.5:1

Fuel requirement  (RON) 95 unleaded
Poweer output {hp/ kW) 3all 265

at {rpm} 5500
Torque (Nm) 520

at (rpm) 4200

Additional Turbo engine features:
- vil filter in main oil stream
crankshaft torsion damper
- stainless steel cylinder head ring seals
- ¢hain drive and chain housings identical to
normally aspirated Carrera
- new camshafl and cam timing
- altered waslegate
Fufly syvathetic engine ofl has the advantage of a
very wide viscosity ramge; compared to conventional

{meneral) oils, it flows more easily in winier service,
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ver refains the necessary viscosity under summer
driving conditicns.

For the Turbo engine, increased power output via
larger engine displacement, also results in massive
torque: 520 Nm [383 fi.-Ibs.], a value unmatched
even by the 928 GTS with its 5.4 liter engine.

2. Fuel and ignition systems

All six-cylinder models: a 92-liter fuel tank is availa-
ble as option M 545, 911 Turbo 3.6: in keeping with
the larger displacement and higher power output, the
K-letronic fuel injection system and the ignition sys-
tem were modified in several areas. The engine is fit-

ted with auxiliary air injection; auxiliary air is diver
ed via a selector valve to the exhaust pors or to the
alalyviic converler, i l.'|'-g1'u‘||l':;'_ on conditions.
The 92 [ [ varik is g customer reguest wibh
prart li i e o those who drive their 911
334

Turbos at high speeds over (ong distances, reducing
the amnoving frequency of fuel stops.

A Powertrain

911 Carrera 2 only: application of the LUK dual-
mass flywheel of the 911 Turbo, which uses steel
coil springs to eliminate engine low-rpm variations,
All Tiptronic models are now fitted with the keylock
and shiftlock security systems introduced a yvear ear-
lier on ULS. models. 911 Carrera 4 only: change of
clutch pack discs for longitudinal and transverse lim-
ited slip differentials to more comfortable Valeo
clutch discs. 911 Turbo 3.6: the GS0/52 five-speed
manual transmission of the Turbo 3.3 is carried over
without modifications.

The coil-spring dual mass flvwheel provides more
refiable power tramsmission but cannot yet be
appfied to the equally powerful Carrera 4 becaiise
irs alf-wheel drive svstem resufis in different lorsion-
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4. Suspension
hmmmmﬁm“ﬁnﬂn 200
&Mmimh
mﬂnnph_:whmhuymhlghr
point, very moisture absorption.
m’wnzmly:mufhu brake
for rear wheels is now worldwide,
Turbo 3.6: gimilar to Turbo 3.3, but
with 20 mm lower ride height and very sporting sus-

arms, and truts modified in
mﬁms ] i hm}
thu.hﬂ ITmthﬁhequippdwimthm-phct

%%thﬁhm wheels. Front: 8 ] x

/40 ZR 18 tires; rear
10J x 18 H2 ET 61 wheels with 265/35 ZR 18 tires.

For years, DOT 4 - 200 was used in works Type
e e
EXPEFIENCE Was irectly to
production .
Similarly, for the suspension of the 911 Turbo 3.6,
lessons learned in racing were carried over to pro-
duction. The Carrera Cup suspension turing was

directly applied o the Turbo,
At Porsche, the 18-inch wheel has now made its

wary from racing o production. The three-picce
wheels and the tire aspect ratio of 35 represent new

territory for Porsche production vehicles.

5. Bodywork

All right-hand drive vehicles are fited with a driver
side airbag, worldwide. The entire Vehicle Identifi-
cation Number (VIN) is also visible from outside the
vehicle, mounted on the A-pillar and visible through
the windshield.

Far years, placing the VIN number in a location
where it is easily visible to police has been standard
practice for all cars sold in the U.S. With thes step,
Porsche increases ani-theft security for all other
markets as well,

6. Equipment
No changes.

7. Seals and trim
No changes.

8. Heating system, air conditioning svstem

All Porsche air conditioning systems use a CFC-free
refrigerant, R 134a. This necessitates modification
of all air conditioning componenis. Porsche is prob-
ably the first car maker to make the switch o CFC-
free refrigerant for all of its production models, as
early as July/August 1992,

9. Electrical system
New radio model “London RDM 427 with CD Tun-
er and Key Card to reduce risk of theft.

Model year 1994 (R Program)
Type designation: 911 Carrera 2 Cabriolet and

sheT

911 Carrera 4 Turbo Look special edition

911 RS America Coupe
911 Turbo 3.6 Cou

911 Carrera (993) Eenupc and Cabwiolet

The basic 911 has been redesigned: new front and rear sections, higher output engine, six-speed manual trans-
mission, completely new rear suspension, new interior. Initially, the “new Carrera” is available with rear
wheel drive only. As of the end of 1993, due o production considerations, the previous Coupe, Targa, Cabri-
olet, Speedster and Turbo body variants can no longer be produced concurrently with the new design.
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The first major changes to the 911 Carrera madels, with the internal type designation 993; clearly visible
body changes in the fromt and rear sections resull in a “corporate identity” in common with the other Por-

sche models, the 968 and 928,

I. Engine

Power output of the M64/05 engine for the “new
Carrera”™ is raised to 272 hp (200 kW), This is
achieved by the following modifications:

- torsionally stiffer crankshaft
- i d and lightened connecting rods
ighter, improved pistons, reduced oil consumption

- pressure casl aluminum cylinders with nickel-

silicon bore surfaces
r valves and passages in cylinder heads

- hydraulic valve lash adjustment on rocker arms

- cam shafis matched to new engine, with altered
valve timing

- additional main flow oil filter (micro filter, 20
microns, = (LOOOX in.)

The power increase was achieved without chang-
img displacement or compression ratio. Previouwsly,
the Mod/01 engine tvpes icded well over 250 hp,
and in some cases more than 200 hp as installed at
the factory.

1. Fuel and ignition systems

The sequential fuel injection and the ignition system
of the previous engine were carried over. The Digital
Muotor Electronics (DME) were improved (now ver-
sion M 2.10.1). This results in lower fuel consump-
tion, reduced exhaust emissions and smoother opera-
tion. Intake air metering is accomplished by means
of a hot film air mass sensor. Increased power output
is made possible by a completely new exhausi sys-
tem with considerably reduced back pressure:

- improved exhaust manifold, part of heat exchanger

- mixing chamber with T_amhc{; sensor downstream
of manifolds combines exhaust gas sireams from
left and right cylinder banks

- separate entry of exhaust gas streams into two (left
and right side) metal substrate catalytic converters

- pust-catalyst exhaust gas directed to two mufflers
located lefi and right of engine

The modified exhaust system is a case of having
one's cake and eating it too;

- lower exhaust back pressure results in appreciable
iHCrease in engine power

- the large velume mufflers, to either side of the
enging, reduce noise levels below 75 dB
(A}, which, as of October 1993, is the European
Common Market noise limit,

3. Powertrain

Intensive ventilation of the bell housing by means of
radial vanes in the pressure plate and vents in the
area of the diaphragm spring retaining ring. Hot/cold
air mch% of openings in transmission
housing six-speed manual transmission
matched to engine characteristics. Dual-cone syn-
chros on first and second gears resull in appreciable
reduction in shifi effort, Pinion shaft and gear
are ground and matched after hardening for
operating noise. Thinwall pressure-cast light alloy
housings resull in same overall weight as the previ-
ous five-speed transmission. ASDDE auto-
matic transmission: improved shift strategies within
the individual shift maps. Software in the control
unit has been modified for increased comfort as well
as more spirited performance. In the manual mode,
downshifts can be ished while braking. An
Automatic Brake Differential (ABD) is optional for
both transmission systems. This traction aid applies
the service brake to a spinning drive wheel at speeds
below T0 km/h [43 mp£

Reducing the operating temperatiure of clutch
caomponents, particalarly the cluteh dise, results in a
higher coefficient of friction between the clutch lin-
ing and the [lywheel and pressure plate. This

improves clutch reliabelity.
The 270) kim/h (168 mph] top of the car
resuflted in such a tall top gear the steps

hetween the individual gears of a five-speed trans-
mission would have been too great; an upshift would
have placed engime revs too low in the succeeding




gear for satisfactory acceleration. More gears mean
better matching of the selected gear to the driving
Siranion.

ABD can be guite helpful in starting up on slick
surfaces; generally, if a wheel spins, traction also
breaks down on the u;v;;ru.-u'.r:' wiheel. As the Tipironic
drivetrain is not available with @ convenrional limit
ed slip differential, ABD offers a useful traction aid.

4. Suspension

Redesigned Carrera 2 front suspension, with light

alloy suspension bearings. Negative steering radius

of -11.5 mm (previously (). Modified power steering

system results in better straight line stability and

maore sensitive steering. Subframe-mounted mult-

link rear suspension enables higher lateral accelera-

tion values. Appreciably lower road noise within the

cabin. Wider wheels all around and 200 mm wider

tires at the rear:

front tires 205/55 ZR 16 on 71 x 16 ET 55 wheels

rear tires 245/45 ZR 16 on 9) x 16 ET 70 wheels.

Reinforced and improved brake system, cross-drilled

brake discs. New ABS 5 anti-lock braking system:

= shorter braking distances. especially on uneven
surfaces

= better deceleration characteristics for the duration
of the braking event

The ABS 5 system is firted with a sensor which
continuonsly monitors road roughness during a
braking evemt. Appreciably shorter braking distanc-
&5 an rough roads are possible by varving ABS
action during braking.

5, Bodywork

MNew front and rear bodvwork. Lower inclination for
special headlights in front fenders, lower, wider
appearance to rear section of car, Rear quarter win-
dows mounted flush with bodywork. Simplified wp
actuation for Cabriolet: the electric top mechanism is
operable when the car is stopped and the parking
hrake applied.

Previously, the engine had to be turmed off and,
with the vehicle ar a standseill, the ignition switch
had o be returned 1o the “run " position before the
tap cowld be opened or closed

6. Equipment

Modified airbag sicenng wheel. Aliered sicenng col-
umn stalks, User-friendly heating controls. Doors
openable from inside even when locked.

A contribution to saferv: often, the car was locked
by its occupants using the electric locking switch. fn
the event of an emergency, opening the doors could

owly be accomplished after again prexsing the lock-
g switch on the center console,

7. Seats and trim
Only minor changes 1o seats. Completely new door
panels with different stereo speaker locations,

8. Heating system, air conditioning system
User-friendly heating and air conditioning system.
Push bution for maximum cooling of vehicle interi-
or, Heater Maps close when in reverse gear. Rear
window defrost switches to an energy-saving setling
after 12 minutes ‘

The “Max cool ™ button delivers th _f.‘r."Il CovHing
capatulity of the air conditioning svsiem to the cab
i, vig center and side enitfers, repardless Hlf.ﬂ.l'jq'

pasition of the conventional climate control knohs

9. Electrical sysiem
Combined central locking and alarm svstem. New
rachio model, Bl ||||l||l"r.r Bremen RCM 43, f'n'11||||_'||_'

Iy redesigned windshield wiper svslem:

il

i

.|I;'| Jrrlln'lr'l :

- wiper arm pivots relocated toward center of wind-
shield
considerably larger wiped area

- excellent wiping action ensured at high speeds

Modular wiring harness: a basic harness, plus
additional vehicle-specific harnesses. Headlights
take advaniage of new lighting technology and
improved light output; an ellipsoid H1 headlight for
low beam and a vanable focus rellecior sysiem for
high beam are incorporated in a single housing.
Front and rear light units are integrated into the new
hody shape.

The development goal for the new headlights was
to exceed the excellent light outpus of the 928, which
has an inherent advantage in having higher-
monted headlights,

10, Miscellaneous

Production startup of the “new Carrera Cabriolet™
began in January 1994, along with new Cup cars for
racing activities,
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Production Numbers of Porsche Six-Cylinder Models

Vear W1 OIL9G4T U193 GIISG4 MO  IILSIS  DIZVIZE U3NG64 D64 IMI6E 6 9146 959
Coupe Coupe Targa  Cabriolet Cabriolet Compe Turbe  Turbo  Turbe
Speedster Targa Coupe  Targa  Cabriolet
196 13
1964 230
1965 3154 6401
1966 It 10 9325 54
1967 nn 2323 5429
1968 6039 3089 5501
1968 9107 3493 2579 20
1970 9280 4749 T
1971 5817 4789 34
1972 R6RS 5566 236
1973 95600 5855
1974 6148 3761 7
1975 4643 azn 873 284 1
1976 6015 4768 1216 1174
1977 6fvd2 5050 1422
14978 4719 3564 1257
1979 5333 3807 2052
1980 5010 3603 840
1981 5458 1592 761
1982 6199 4124 337 1027
1983 5077 2267 5000 1080
1984 5604 n23 2303 881
1985 6756 900 3354 1028
1946 6733 663 4654 2773 1 3 1
1987 B4 I583 4019 481 114 528 60
1988 5362 2004 3252 2123 127 782 3
19589 10232 1105 4851 2204 56 330
1040 10705 2744 1217
19491 8232 1108 4476 3208
1992 6243 457 3053 618
1993 2878 2368 238 2149 2 1350
Total 13 183714 2368 B949% 44665 21 31324 26665 299 1643 54 3352 284

* Of these, begimming with the 1990 model year, a wtal of 10047 examples with Tipironic iransmission and 1 7767 Carrera 4

"'N'-:l.lnc:huhngll:un s of Type
Mote: 912 and 912E mode

16,
have four-cylinder engines.
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Parsche 911 by the numbers

Technical specifications

Teminl tions for all Porsche 911 models,
beginning with the first production cars of 1964 up
to and including the 1994 model vear (including the
Type 993 Carrera) have been collected from numer-
ous factory documents, such as, annual service infor-
mation, specification books, and owner's manuals.

Due to rapidly changing ¢xhaust gas regulations
and fuel octane changes in smaller markets (i.e. Swe-
den or Australia), engines for these markets under-
went engine, fuel system and gear ratio modifica-
tions to permit certification in those countries, For

reasons, not all variations can be covered in
this book. Therefore, as in the case of the model
chronology, vehicles for the German and American
markel take precedence.

Special attention was given to the capacities and
specifications of engine and transmission oil for old-
er models, as today these must often be replaced by
more modern products, In general, it can safely be
said that modern multigrade engine oils with their
broad viscosity range are suitable for older cars. Nal-
urally, the single-viscosity oils approved when the
cirs were new are also usable — insofar as they are
still available. Care should be exercised when filling
an older car, which has been operated with an
unknown oil, with a modern oil. Modern oils cantain
detergents which loosen and suspend engine oil and
din deposits. This can cause an older car to suffer
Mocked areries after an oil change, with plugged oil
passages and increased wear of moving paris due to

340

abrasive its carried in the oil, and

rem]n':u:-.lwm . In such cases, mﬂmﬂyﬂ
and filter i
1000 km [600 miles).

In the case of transmission oils, a somewhat dif-
ferent but equally critical situation results when
modern transmission oils are used in older vehicles.
In the Porsche 911, the manual transmission, syn-
chronizers, and final drive with its highly nrmd
ring and pinion gean are all contained within a sin-
gle housing. As of imately 1970, the oil
industry began to available a highly blended
transmission ml capable of withstanding higher con-

Laci pressures al the most eritical points {on the faces
of g-]:ar teeth). Oil delll"lr'la- gltlltﬂ!:;ﬁdhu:!c friction,
resulting in or

stress MWW;WM friction El;ufu ina
::h:mu:al smuulhmg action on the friction surfaces
uf the synchm rings, and failure of their svnchroniz-
ing action, without any trace of measurable wear.

Porsche reacted quickly and modified the syn-
chronizers 1o work at lower friction levels. As of
1972, transmissions have been filled with the new,
blended GLS (MIL-L 2105 B) transmission oils.
Both oil specifications are permitted until the end of
the 1973 model year, and as of 1974 only the blend-
ed oils are approved. Older vehicles should always
use the most modern brake fluid; recent vears have
seen great advances in high temperature properties
and resistance o aging.
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- - e - Ayt Manual trans. i 3035 W5 s
Buge HPFF* Kimi w-lﬁ Summer SAE 3 Wister SAF A0 b B
Desal-circwil braking sysiem = 2* 8 il SAE 90 10 MIL-L 2105 or GL 4. e mrweron -
19405 - - ﬁhr?mﬂ:mmu&uw MIL-L 2105 B ar API chissification r“"'""'" s D"'""! o " om M = 0
& = = 6 Line only brake fluid meeting SAE § 1703 or DOT Sar 4 g'”ﬂ-hﬂ'ﬂ-l ek s e sy tdenum-coasd sync ?“”ﬁ' ,ﬂ". ;.zﬂ- » -
= » - Manual tzans, 2* i) 23 = -
SEM Sporomatic Sporomatc 3¢ il FE; = -
= - = Fuel tank capaci i) 62 = =
= ol = PBrake reservair 6° ql) 020 = =
4 Strrring. Susprassen, Wheel, Brakes = Moles:
20, vontilated # Model year 1970 Fron! suspenson 1° Agproved motor ails: AP] SESF whes combined with AP| SEACC -
20, ventilated ¥ J Suaivibizet tar dia. fmm) M M 15 SF/CL - SFCD - SECD
A R s Model drsignation sT Wi E Ll Sepcrmg tatus 1707 - = Miskigrade oils as apprved by Eactory, (SAE 10 W/S0 or 15 W40 ae 20
140 g 1. Engime o e o e SR = : Sk e Surmmer SAE M. Winter SAE 20,
L) oils
170 - Engine type, mansl trans IO SImE sHAR el o e ST u e e R
Bore [me] 84 - = Shunh, sbmartarrs Boge HPE" Kowi Pt appeowed Eammisiios il SAE 90 MIL-L 2108 B.or AP clmsificasion
165HRIE 1S TOVHLS = Sireke {mem | . - - [T A — Dual-catcuit Braking sysicm = GLS
2WJel @x15  alclShgh ., W e - - Master cylinder i, (mm) S - o= & Lise only brake fuid meeting SAE 1 1703 or DOT 3 o 4,
 Stamdand tires rear IGSHRIS  1BSTOVRLS - Prowee 1 crutput (kKWihph 92125 114155 132180 e e & 3 s S——
on wheel dae SUJxls alxis & x 19 light al fpen l:rfn.} SHOO G0N RN b s 35 1w ®
: Tise i 23 'hf I““l"' : m :rl:l iﬁﬂ ;‘;’IJ |15 TUTSN ST
- SR i = at Fhosd 2 - -
rear m - = il comput ik h a9 51 .1 s — e = Maodel year 1971
! E"' jEm Erpr;l ?iﬁ ?EI :"3;1 Beaks e Hichness
: L | Lt [ ] [ = = LY
wm_mw‘m“_ weigh kg - (e ::11: ‘2:}::. . Mode] desigmation T I E oS
Foet mraly WY DT MSE M5E Pt B o ' e S s s
Parking bk Mlechaacal, ’ i
5. Body, interior equipment {1emcasions at cosgry weight) Fuel,Research Cetane bis aH = = Fria NP — I-u.m“L . *:M mei w!ﬂ! m'“:“l LT - M
# mam) 4163 = = Tgmitiam: gyibim BHEZ - - Rt s - a Stk () P = -
) 1610 = = Ignatinn disiributor Bosch - -
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Brake disc thickness.
froat mm) M0, ventilsied = -
Tear 3, vensilated = -
‘ﬂn mm i busth m-hh
m‘ acting im buoth rear
Tatal m 1o .
ea -
lhni'm
Standard lises front 15 IRSTOVRIS =
om wheed sire L x5 &lxlS =
Standard tires rear ll'&t!- 15 =
aon wheel size Sldui -
wheel rmﬂ.iljlhu
prrssurr., Fromd aar = =
(bar) 4 = =
Space sIver spare 1 0 -

£, Bodly, nberior equigment (Pl “ o empiy weight)

Widh ; - :
Height i - -
Wheellase IR = =
Trwck. frond 1362 1374 =
(2 1338 - -
Ground clearance af legal
manimum wesght fmm) 150 . -
9. Electrical aystom
Batiery — I 2 el - =
Wights accordimg to DIN T30
Enmpty weight ikg) 102D - -
Maxsmum permissihle
bl (g} [EH = B
i towing boad
anhraked % LT - -
Frraked Ll - -
Performance
Maxsmum speed
Maniel trans. ikmh) NN ns 3
Accgigration 01 kmw'h
Mlanual frans 9.5 Qn T
liloaeer
Maniial trans. i% M35 s ns
Capacities
Engine oil capacity 1* (1) 9 = L
Spowegm § oL
H']wih-w]' E - ]
ic F 15 - -
mmtw} | (%] = =z
Himake reservine h® 1 0. = =
* Nt
| e maior sils: APD SESF when combined wih AMSETT -

SFAOC - SFACT - SEACT
:ﬂwﬁhﬁlw by [actory. (SAE ) WS or 15 W40 os 20

Singhe gracke wils are also approved. Summer SAE 31 Winser SAE X1

1* Single-grade iransamission ol SAF 90 in MIL-L 2105 o G 4
H:Wﬂl: ranssuissson ol SAE 90 MIL-L 2105 B or AP] classification
6 Use only brake fuid meeting SAE I 1703 ar DOT 3 ar 4
Ahborviations:
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Model year 1972
Mol dewgmatron T Q1 E LIS
|8
Engine manual irans. 91157 L i kg 11533
Bore i {mm ) B4 = -
Seke o i T4 = =
mm it | - -
Limrgmessncm il wee) Ta Hikl HE:L
Posmct costput (RWihp) 9130 1217163 14l 1
o p V] SEH L] LS
Terguex 196 om L]
il ipm ‘ﬁ] A 4500 200
peee B4 S B
pm 500 T THH)
Fagine we ight g 1% 183 182
L Fuel system, Igniien, Setnngs
Fusl MSE MEE
e - ;.IH'IZ - -
Tishem = =
m Hosch W21 W2RSP2l =
lug — [mm} ﬁ“m (LT
" =
pm 1 [ L = =
OO bevel 2535 = El
BHEZ = voltage condenser ignition
SIV = Soke i TN
MSE = Bosch meckanscal por isjection
Eﬂt 0 MFE 225
|13 = =
Uﬂb:-! i auns = =
Mgl (FaRTAELLC i LI REIE] - -
Ciea Futios
It Ceear 1181 = =
Il Ui L5833 = =
o Char 131 = =
Ah Gieur TR = -
Seh Gesr 1 TR, = =
Reverse {mad 3ax = =
Synchremesh sysl. Gicars 1-5 POSY = =
Futal e milsa 4 4285 = =
sl aliffierratial M 1] M
Lockup lacion Lo Coas, % 4l = =
I AL S W2 HASEH] L= 1) ]
orgue comverier die  (mmj Fée's 1961 - -
Convener smll rpm 2RIl A
Crear ratios
151 Cicar 2 4w = =
2nd Cecar 1555 = =
3nd Ceaa LiX - -
dth Gear nALT - -
Reverse (mar 153 = =
Synchromesh on (wd gesm POSY = =
Fimal trme ratio 1EST - -

AUbEE Y | aliof
M Olptiscl cxqui pemseni
S Standard couipmen

F&S MMHMI-MJ LT L

POSY Porsche Blocking sy nchiomesk system, molybdonum-coabed symcho

]

ik 1]

"
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rings
A Setrimg, Swspeasion, Wheels, Brakes
Faunm narspacsacn

Stabdioss bas dus immp

Sacring ratio

Turming ool dia. im|

Floar suspe nason

Stabdizer has

manual s {man

Mellssied oy huiaer dhia fmmb
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Mostel devigranor sur___ g o
Hﬂhrphnh_ =
- -
B E-I 58 - -
o ms
- W. = :
Titake disc thickacss
pove 20 . -
Toual eff. pad area E..# 210 - e
an A
Eadebee -7 S
Tital pad arca 1M =
Standasd tires front 165HRLS 1RSTAVRIS =
o wheel sive mﬂ Al 1S
Standard bires rewr 15 IHRSTUVRIS =
on wheel sige ®15  Eals -
R:c!“l-pmm Sl ls
pressmir, fomn) E! =
rear 24 - -
SpcE SEVET Spane 20 - -
5. By, inderkor equipmeenl | hanemsions s cmpy weight)
i B e - i
Height 1320 - -
Wheelmase [=| 3m - -
Teack, froni (] a2 -
eat E=l 1342 1354 1354
Cintund clesranc: ol bogal
maximum waight {mm) 150 = -
. Electrical
Cienetulor aulpul W) NS - -
(ViAl) 12%6& - -
Weights scoording to DIN 7029
Emgpry weight kg Hsn 1075 -
Mammum perm issihle
hﬂliwal ; [171] 14 = -
Pearitbaille g load -0
braked 23 B - -
Mazisum
H-mdm::d ) 208 e | 30
Acceleratian 4. . 100 ko
trans. ] LR ] T
Starding-stan kilomeier
Manual tyuns, i5) 50,34 A ni
il ;‘I’.l' iy 11 13 =
I!T,Diql:r.w.i iy +2 = =
il change qiy. 1* i) 10 - =
Manual mens. 1* in in - -
rgmatic 2 i I.5 - -
l-infl_ﬂ; iy 02 = -
hl::;:mﬁ' i 0. = -
I:'I wed mosar oils: AP SESF when combined with AF] SEACC -

SFCC - SFCD - SEXCTD

Mubigrade ails approved by lactory, [SAE 10 WS o 15 Wl ar 20 W/S0)
Singla grad oils an alse . Sumensr SAE M), Wimer SAE 20,

2* Single-grade rnnsmission oil SAE 90 10 MIL-L 2105 B o AFI
classificazion GL 5.

rn.hnp:medie' ibde: transmmission oil SAE 90 MIL-L 2105 or AP classicatson
il. 4,

6*  Usg only brake Muid mecting SAE ) 1703 or DOT Jor 4,
Mﬂil'ﬂhlﬁ
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wIT S1IE R IL GIFRE LY
3 PlLET WS 1153 P
R B = - o
4 = - =
ﬁl - - 68T
Sl AN 650D BN
E L] 26 M3
g ) #
RS T T30 T
176 183 182 182
. MSE MSE MSE
Ma. - - -
- - -
= WP
EN4APF  26SPZL
OS5 0.6 - -
B30 550 = - =
2533 = = 0340
carburesar 40 TIN
it AnjeLTin
gﬂm = = =
m - - -
o503 = = 1508
1181 = = -
1833 - - -
1.281 - - =
[T = = 1L
. T5RS = = T4
335 & - =
POSY - - =
44285 - - -
1] L M M
a0 - - -
el | Er=bLl] az4Am
FAS 19 = =
2600 2600 kLU
21 400 L] "
I.m L ] =
1125 = -
LBST = -
1511 - -
POSY El =
1AeT - =

Mkl degraion our___ouk e

m a8 - - -
] = - -
Hirake dss duameter |
: m 200 L - -
Brake disc thicknes
A = = -
e
Total eff. pad area 210 . A =
brake Mectamcul, acing on eRr wbeeks
m—m m m " " =
Total arca = - =
mﬂ
Standard tires frost 165HR1S  IESTOVRIS = -
o wheel size 5 1% Alxld - -
Staniard tires rear 1B5T0VRIS = TSN
o whesl siee Shdgls AlclS = TIxls
muﬁq—ﬂ-l Sh0n0s
pressure. fronk 20 - - -
rear 24 - = =
Sipace saver spare 0 = = =
l“m# al ety weight)
AT - 4147 - |
) e A
Wheclase 227 = - -
Truck, front 13un 137 - =
Tear 1342 1384 1354 14
Ciround clearance a logal |
muan imurs weight {mm} 150 = - - |
¥ Electrical . |
Genealie sukpul TINTO = = -
B WAl 1288 = . -
Welghts according o DN TH28
Emply weight {kgh 150 1ars - -
el weight gy 1400
Pt wiag lowd < 7 5
ambraked % ARl = = =
baaked Lol - - -
Mazimum speal
Manual trans. {km'h) A5 m %0 2400
Ancelerazian 0 1K) km'h
Statuding- — ot o e
azafl
Mlanual frans. (] 3035 RS s NS
Lapacines
Engane odl capacity 1° {1} 1 13 ® -
Il
MJZ' ity A0 - - =
Sporomanc I (¥ 25 - = "
Fuel tsnk capacity 1] 6l [ . RS
Haake feservair /* ] 0.0 = - -
* Mpbes:
Wmdﬁ..lgHSI-'.-'SI‘MWMHAHH{.I:I'-WT('-'iF

MuRigrede oils 25 approved by Gcsory, (SAE 10 WiS0or 15 W/ 80 o0 200 WSy
Sngle grade vils ane akso Summer SAE M Winter SAE 20,

1*  Single-grade transanissson oi SAE 90w MIL-L 2008 B or AP classalbcstions Gl
Ablrrmﬁ:mmmdlw:w MIL-L 205 o AP classilicasn Gl 4
6* Uge ooy brake fusd mosting SAE | 1703 or [T 3ar 4

A
SPM Sportomatic
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Maodel year 1974

Mol drsprmasum L7F) LT W Cavvera
1. Engliie
Emgans fope. mamsal traon. L Ll LI s
immt W - =
Sorohs i L4 = -
: - e 2.8
e g ] 2 1
gt EWhp)  DhEDSD iIXims 154200
o i &P Am e ]
Tostgue: [ k] k= ] 8
= fpm {tel kL E LT A0
ﬁ# kW 4« 48 57
1 Tpm impem) Gl L TIm
Engine weagin i i52 182 152
2 Fuell sy, Igmithon, Sciimgs.
napyr K-hemomic  K-beoomic  MSE
Fasl. Rescarch Oktamg ™ " " L
] AHET BHES BHEZ
plugs. Bosch WIISTM WITNM W2ET2
R i‘i_?fl-lﬂ 25 3A  Is04T
ey mmi - =
HfwE i ] WSSO " =
Eﬁiﬂ _ ) ] 15 = =
e
erise 0 1234 1315 1518
= Secosdary sif inpection. FLP = As pump
MSE = Hesach seochamcal ot o
ot  WFZ 225
- =
vy s GUD2IE . =
o [Pk e YT LIEE Y LIRS ] YA
e i
st Dicar L] E ] =
Zmd Gepar 1433 = =
v Gear L2361 - -
gh Coear (L = - L
Sy Copar 0oL | &
Reverse Caar 3.3s = ]
‘wachnomesh vl Cegrs 1-5 POSY - =
Fial &g ratio A AZRS ] -
Limmssed alip dufferential L] L] L]
Lichonp fror LosdCosa % Ay S - =
IR dR - a3 =
oigss Cowverier dia (mm) F&S 1) L "
Cosvenes 2l s =
[aw fmtm
14t s Ll ] =
] Corar 1433 -
Sl G Lix -
dih Cear nEr =
Revers Leeal 2533 =
S BChbomckh 1h Ped prar POSY =
Pl S ram LETT -

M Crptmmal oo

5 Stanaduet gguipreenl

FAS Wlanufscmerer Faome] § Sachs

POy Porhe Blocluag vachmmed sysiem. molvisdenums-ooaied syachm
rings

A4 Senrimg, eepreesnn W ek, Brakis

B e

Muatef dssgmastiom: L] s
Mlamarr ﬁ.‘ {mm i 1905 =
front & =| a8 -
l-"h ] Ul =
- - 88 - T
Feat =
“hﬂm &
=
roar zll ‘ £ -
Total el pad area #—4 2o - .
bwrake Mcchanical, sctigg on bl svar whecks
Harake dhamcicr m 150 =
Total pad arca 1 =
and foney -
Standard tires fronl 182 VRIS =
e wheel sare Sl dxid  alx)S
Sammdard pres pear IRSTVRIS
ol whe] side Siduls BxlS
r"““ Stz IS
”“ -
Tear ull | -
‘Space SEVET ST pI ] -
5. By inberier mupuipaeral | Do s cop sght)
e S =
H‘I‘hhl E. o -
Track, freai e 1560 2
e L] 1342 1354
vl Clrarance o bopad
maxicwm weight i1} 150 -
&, Elevorscal
L rana cmipur WiA) TR -
Banery v [Pt ] -
Welghts scoording te [N THIZS
Fimpey = expm 1S -
L e
Tl
v g s i
brakrd kgl SE =
Perfarmance
Mlavimem yeod
Slarns raws. kmb)  II0 5
Aorieration 0100 kmh
Mlsnesl irass (£ ES T
Lilometer
Bl sl tram, ] b0 b 1]
il 1* W | 3
Ol gy w in +1 =
chamge gry. 1 in (1] =
w2 i 3o -
- o in s -
Fuel Lank caguacity im W &
Brake poscrens 6% L 0.m =

1 marior ol AP SESF when combimed with AP SEACC -
ﬂuw. B factony, (SAE 10 WS or 15 Wl »
anly o apperved by . (SAE 1 i o 1 LU
WS
Sumght prade oils ane abwo appeeved. Semmer SAE 30 Winter SAE 3
™ iransenisason ol SAF 90 1 MIL-1. JHES B or APT
clasificatios Gl 5
&* s omly brsir flusd meeting SAF § 1703 or DOT 3o 4.
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Made! devignation L 11 Carrera 8
Model desigmatiun il 9018 Ui Carrera 811 Tarbs __ | Model year 1976

Sacering ratio 1787 -
e i -
el W Carvern 911 Tarbes Turning cieche dia m
o org 911 Carresa 811 Turho e, <o (mm) 1908 = = = Mustel devignaiann Rea: spension. | %
Forake pistoe dia " L - L Engme YD el (Fans L
silaz  SLLEd  oas2 E:; » m i 2 Engine type. manual mans. : e - - vy 5
S1L41 w0 %0 bl Brake disc damene: n 15;, LT s ﬁ “uuﬁi ﬂ] P £
- = = 28 = = - fec)  2eA7 i Brake pistan dia.
2084 Trient . - = haplacomens e L1
<) ﬁ 68T m e E:; 200 Compressin rats AWig) :.;IL-'IH e R u g ¥ .t
E" SE0 5500 . . ¥ = . st rpm | fem g g Brake disc diameter
. 300 0 = = = = 3 138 e ) ey F
s il 343 eas E - =7 o ) A A200 AW 3 0 =
i a 4o S0 4008 ‘Mlﬂ‘.ﬁﬂ Llﬂﬂ-u_"ﬁi e pa— Ay 45 1::“ H-u _h L -“
a P 57 ﬂ." v - i e I ﬂ? 3 57 Eram = :
0 oy 20 T Total pud area o - Engin weight i k7] -
i1 2 200 amd fires 15 1““_"-. 57 -
it &l x 13 S: - Rabd 1_““_—'* K-botwmic  K-hetromsc  K-Jetranic Parking brske Hﬁ“
[ ma— MEE K-Jetromic om wheel sine 5 .. HSaVRES N Dt s @] ol ] 180 i
w1 g 1 " Seunderd thvs rver B ETTU R WKZ  BNKZ  BHKZ ks Ao o) B L4
BEKZ  pHKE B2 I saver spare whesl Sl dg1s i & RN i e e
W2STI)  W2T2  W2HOFI P, Gt 91 - P - Sput: plugn, Sonch DS4A BBNAY  I045A s o axie ' wxis
W INAA 204G e 3 - - 3’ plug gap o P . S00._5s0 Suacdand e e
e o e 00950 ~ Opeionil. TASTUVR1S fromt. 2AS/GIVRIS rear -y : L s i SLE+ZLP oa wheel size e
= = | e v
38 . - < B Beely, ntvior wpnlyret (Pimemsives & cupty weight) 3 | v [ 5 & m_:a. -
- - -
. 1610 1652 1775 = igh e igpation e &
2.4 105 15G0E e “ﬂlﬁl g - & . = Ezumm ain m 15 front, 225/ SIVRIS ar
" Wheebhase 2T = - HE TLF= pump 1 Herts % i ———
i - - | Frel consumgpion. i ' ; equip (D emphy
ccredary ait ELP = Air pump T, B 1354 =+ 1380 1511 i iy — ARTRTRE I PR By, o ="
sch e Ciround clearance at = ! =
sl kgal {mm) 1M - - 3. Poworirsin OGMFEDTS = O MFF 245 Fir ght :{ HI% -
G MFZ. 240 S0 s gl GUD 5 = GUD 340 Wheclbase i =
GUp s - - GUD 240 # Blectrical . — 9i%ad  GiSed s Track. | s 1380
ol s WA Cencrmlos outpul fiA)  HNTO - - x Manual ransminmon npe — \
o o Baitery IAR) 1200 = » ?t-ﬂ::h 1181 . Fﬁ Tiound clearssss a2 b-l'_. . =
s ot Toazm nd Gicae [ maxiemam weight
1R . - 1304 'ﬂ'::ﬁl" Ll 17 & = 1140 o L350 - 083 o k
ool lm G O e by LR § p SY S G 421 - SR—— i i
1S : Permissibide cowing 13 . 1437 Bartcry
e et e 80 . = e Reverse Gear POSY
437 urin kil { - = e Symchmmesh syt Caears |3 POSY - DN THIZHN
Mol T = ® - o S T o SRR
" » Pucuriumeans e — ™ ] M Mxximam 150 1k
i - 4 3 e 240 »250 Lachp e Landimes & A - - ekt o i
Al - Manual {kmh) =100 =225 > Lackup TRl ] 93 n'} e e
SIS FIH1Y - Accrleration 0. 100 km'h & 55 rk'q:. m_mu (mm) FAS W = ushesked o Pt i
ﬁﬂ* = x Pdarual frans. = oo = Comrvericr siall rpm e = o
Maosal bans w0 - - " e o L4 - 8
L) = Abbrrvistions: > = greater than, < = less thas -yl 143 - e km) =200 =230
::'ig . Jed Gt . 5 Accelerathcan ... 1) knah
y o - 3 - = Ath Garmr = ' Manual i 81 by | L%
[ Erd | vdl capacity 1 ER ll_| 1 S B 3443 -
POSY % Eng. 04 qiy. w. 5FM ety f = ] Svnchrnmesh on fwd geas FISY = g i) a0 bl 1}
o o g s Ol changs iy 1% i L] X = 17 et 4 3378 E . A, . R, .. 58
o " — & # @ @ ! e e
equipment wkcapecty () W - . : M Optiond aquipneid S dopirtt @ 13 -
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che B - ncheo rings o . i SEAT « SFAOC < SFCD -« F&S Massfacherer Fachicl & Sachs
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SR i i I S W or 2 WS s m. an iy iT ] =
: Suspension. Wheels, Brubes Mukigrade wils as approved by fectony, (SAE H*“'mﬁ"u:"- L = Iy 15 =
susprsian meney SAE - 7 SAE 20 _ i R { -
R fmm) 16 n m T e etanin L § 4 Sieering, Suspeasion, Wheels, Brakes mw -4 - -
S—_ e . A Z 6 Lise only hrake fluid meeting SAE J 1700 or DOT % or 4 Hroad cwspemen LOS N & & e 4
circle din. (m) 1080 = - oL ;
.—L trans, (mm) .. - 18 53 SPM Spericmatic
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@l T Carrera @11 Turbo Mintet desipnanw 1! @ Carreva 911 Furbo

R Gest 181 & Maonird e s & 21 Carvern 911 Turba Moadel desigmanan Bl SC
API SESF wien combined with AP SEXT - w-'ﬂ-ﬂhi” HOSY = Capacities Lissited fferemial M
i . HE X [ " W 1 - - u_al.-ﬁr.‘-.i h
d | hr“m“'ﬁ“ﬂ’ E hwﬂm i 2 = ks [ ——— o
M prinnal cyuspment O chasgs gy |- i " = = comrrier Bia. Imm} -
il 5 SAF W, SAF 5 Samdisd equipment Masusl e T i kT = 17 Camverter siall ipm
’ VAE 90 a0 MIL-L o APl ETWMCEM z.-a-_n g 13 = i Gear razios N
e Pcl Eleching vy b i, msbyllovm-comtont 9 rank = - - 12 Gear 20
fuid meeting SAE 1 1703 or DOT 3 or 4. rings Smlemnt  ® am - - 24 Cow 1428
* Moo Lacar L
4 Stesring, Susprnsion, Whoak, Brnkes W—ﬁmm-ﬁnﬁdﬂmm - g i
ﬂ-ﬂ-':ﬁ () ﬁn 2 o Mingrade odis 5 spproved by factory, (SAE 10 W30 or 15 W0 or 20 wun
m - - m drive !u
Tuming circle dis. ~ (m) 10:95 = = ke il e ahe appeved. Summcs SAF ¥, Wisior SAE 31 A s,
Ll S Correra 911 Turber  Hear suspension > ramsminson od SAE 90 6 MEL-L 2105 B or AP M (igtionsl cquiprient
Stabilizer har, man_trs. (mm) “ I8 18 clasmficanon GL % 5 ‘Standand equpment
Hrgke gysrem #* Use oaly brake uid mecting SAE ) 170 o DOT 3 o & F&S Mamlaciurer
=lli glﬂ gm mmm i:-l - T i, e Absbecs s, POSY Farche Blocking synchomesh sysiem,
Mlaster vy limeden 2054 » 5P Sponoman rings
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1 - = 4
Eﬁlil'll.ﬂ Hl?!:_ ‘ﬁ’f}m h"-'ﬁ:-ﬂr i i i I “-Ihﬁ_ mm '
N R Troo om  m5 - : Model year 1978 i e e
s s M3 rear ) = - | Tursing circle din m) s ~ :
i 4200 A Brrake disc thickness | Mkl s umatuom IS0 911 Turhe [ ps——
43 = L froat . = = Stabiliney bur. man (. (mm) 111 "
L] O N0 i n = - 1. Engine Brade cosem
ws 00 w7 Tostal eff. pad asea 27 = - Engwme type. mansal trams. S M) Breks hoowicT &z 7 El
twake Mechanical, scting om baolh rear whesks Boere imm L 97 Mllzsier e . 1Y 2L
Brake deammctcr  (mm (£ = Sarke i M4 T4 Haaks ot dhia
K-daremic  K-letronic  K-betromic Trsal pasd area I:tlr‘; 1™ = Dieda somcnc 904 e s a Fr ﬂ
" a bl amd fires s ralm BS5 TiEl rear k] E
BHEZ BHEZ BHEZ Standard tires [nnt 185 TVRIS = AR IS Pormer oulpul kW bp) 13280 L0 Brade disc dimmeter
hreakerless o wheel sire ol x 15 i xis T  rpem i ELT 1] 5500 m . e L] E
WISTM = WIHIF Standand mires ear IESTIVRIS ZESHWVRIS ZI550VR 16 28 412 Tear Fo | E ]
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aT = LT, tx"—’rlhd 165 158%F = L WAy 11 BT b L] n
ZAPTR = SIE L E’ 3e - i Engiae weight p iy Totsl ot put % BN
- rran i] 14 = A kg ea
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| Crear ralios Giencratr oulput WAl SR = = SLE = Sexzeadery mir inprcion. = A pummp
11 Giear ESE]] - 1.0 (ViAhy 1266 = = Frl ecomomy w0 5 ey, imlerios equipment | Dimensbom o oty seight|
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Comserier sall 1 = Manual mams. (kb))  »2H =231 » 15 2hd Caar LN 1504 Chencdmics oo (WA L =
Caear rutecs Accelematumn (1. M0 ksmh 3l Cacant 1281 el Hafices (% /AR 1264 -
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Indl Cicar 1428 - Seambing-stant kiksmeter s : ! wights accerding to [N T
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Aih Cagar Saniing-san bdomeicr
Rrverss Gear LEI Mbarigal wans A1) 175 M0
Synchiomesh on Fed gean POSY
Final drive raiso AN Capacities
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negy Brake resereolr B ({1 [ 1 1] (1 ]
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SPM Spomomstic SLI Scoumilsiy aiE injrls [ A pram S 13 22 Furl Kosearchk Oictane o L | L]
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A i mam ) 1AM (LT 15
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¥. Elecirical system
Carmeralor patput WIA) b U] =
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Estipty weight s ikg) 1160 L340}
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tatal J— kgl (L] Dol
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wnhraked kgl Lo 1] LS o
Braked ikg) Ll nome
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1
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1" maiod pals: AP SESEF when combined wish APl SECC - SF/

O - ST - SECD

Ml arils apgeosod by 1
r va;sl:p:drﬁmi:!mn;.
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1. Engine
Engme type. mamual irams A0 L0

fmm) L] o
Spoks immi ™ Tdd
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5, Bealy, interbor equipment {[imensons o empry wesghl
K-dotranic  K-letromic {mm) a2m ' 20
m R {mm) 1652 1775
EHEZ BHKZ Height It 1320 1310
WRiCT  W3IDP }3 nn un
144l n Track, fram 1568 1452
L [E] {mim) 1574 (1]
BOG._ 250 B0-50 Ground clearance ot legal
SLE+ZLP  SLE+ZLP maximeum weight ) 120 120
1.2 1.5.23
LIIIMH'- (i) 10SKTS
Ay 1 2t =
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braked L L1 e
GMFEIS G MFZ 280
D23 GLID 230 Performance
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i.% 0625 Mlanus| ram. sk M 0
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e 2 ¥
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(L] s L
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@) Carrera W11 Turis w I} Carvera 91 [ Turfsr

Ml et Wl Carvera ®11 Turke u [l Camrw
Whewithasy 11 nn
Track, front I:; 13712 1432 BHEZT = Battary high voltags condstics yamon Wineritame ﬁ
TEar mm 1380 1501 ﬁ - h?*r i H,: oy
Ciround clearance at kgal - s g iegal
:;: ;1‘ Wi {mm) 120 120 B ; 2
: kmh a8 ur . T
136 155 %, Electrical sysiem A o by v 18 . Electrical systess
a8 123 Generator autpes (Wi oo = Ry L= 136 155 Generaior cuspen Forvs Kerse
Buthocy (VAR L = Thiww-coche svurnge us 123 Euery
GMFEZIS G MFE 240 Wights avoding b DI THZE . >
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S e e -— Wi ramsmssacm nsT 9%t g 10
3181 2350 b g baad it
1833 1,304 usbrzkisd hg) ARIY NG o Goenr L8 3.3%) =
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7631 e Performance | e Gar S W65
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" MHES X . MY P & a system S a — " & o - SECD
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T Ws‘i@ % . %‘—-""’M 000 ML 2005 B o APT
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@ a3 Engise rype. manusl 1tass, w3 SHVA SR P - o 1. Esglae
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Peraer ouipeat (LW /hph 1MK231 121w Frake dmc thackness e falic [TEY] Tl
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L Fuel sysiem, lgnitsen, Setbings WK = Full cose synchromesh sysem with mol yhadenum-coated
mis) 15 120 L 15 13 118 1%
h{ TE] s e s iis 18 ITE] Fuaard suppit - 35“5 ES:IHS ::s-k“ L slip diflcrennal . h
125 - - 133 134 3 135 m‘ ld.llﬂit .“’l Ortanc E B-.m KFZ % Lochwp H‘_ ¢ Lowd Comst.
(WiA) SIS = - . = - = [ ﬂ-n;ﬂ f:ﬁm s "EM Imt i il H ]
{ViAR) 1275 = 1298 1214 1278 1278 127 PR Sy &7 = i T M ix::m
e fprm irpm} m-hll = i qlﬂ}t-!}}‘ &.huh' sdall rpm NN 40N
Exhawsl conissson coména Lambda senson + el catalysi b
an T e . T ke - oo COlevl without cotlyst &~ 05,10 = LA 1 Giear 249
™ ; with catahysi 0413 " 0R.12 Znd Ciear 1479
wrighi, manual mansmission (sl e 1780 1420 1520 1810 1510 1700 s e - DAY e e
i = o LI LLES ] Reverse Gear LiEs -
R S SR H—+ S R R us  :
) 1200 i o A - ity €. EC city cycle 173 179 213 Limisct slip Sffcreptisd o !
Throe-cvle sverage ns LLE 133 Transrmssem weaght wilh ol
‘:I&llmluuu 19 st A - g
240 e 2 2ol m 90 158 B ot ok 130 kit 96 ¥ i Brakes
ﬂ"ﬂ 56 e 251 q b'i‘“m??mh et . it Stpering, Suspension, Wheels, 3
}" 53 r 53 53 s e e T Three-cycie avernge 114 h 4 mxm [mm} ﬁ.“ : ﬂ‘
sh B i a8 A Powses e ; < 153:_“‘ . - e s 1145
i e L Ak
o 12 =3 50 22 243 na =2 Chetch, preveare s Oz x i Siabikiee) has, mam. s fmm) 2D . 2
5 2 . b di rigid 240 rigid 240 rigid 240 Tipteonic |mmj} 1] - -

an 373




Torbas 16 Carrera Carrera I m" w‘."
Camerad _Carrerad _Turbo 36 Mol designarian fured gt Mttt 953) Ot ———
Welghts accarding to DIN TH26 W) L 51 1
. output el
101 Empty weight with 1150 1450 14 ﬁ &. H700
fmm) 0 5‘5" 5."-5"‘ Al e, ﬁ 7 b i o e H ke
valve pormissible "
w (har) 43 - ol - T ] 50 2. Fusel systemn, Igmivion. Settings DME DME §
0 046 048 e B ™ = - Fuel M e - 9
- a3 A% Jed nﬁmm 0 3 - sem Dl Dl Dual phag
s e [ B M soeel v S 12000 | E = D ey, % - > :
e 5 » Performance [ :ﬁ-lm, u L‘f = =
- W W o = piug g ) = -
. Mlanual trism. R o | S— EN-QB T 7
= = - Tiptroaic m 56 » Tk pm ok ey rpes) Lamincs sensor + Soway menal canalys
a - o h Aceleration fl... 100 km/ 3 57 a5 CO lewel withowt caalyst 0514 = -, -
Mechanical, scting on bath rear wheeks Manus troms. E{ h P & | with catalyst Ri ad.12 =
180 = o Tipurosic | Fuel eovmamy o .
m 170 & - uﬁm s ) Bs 33 EC standand, mamal rans. LLBLLL 74 18 - 3
224 PR 1K Tiperoaic l:-} 2 = & A ai sicady ) k' iy " = ;
WSSETRIS = | B ol steady 1201 kv 159 171 = na
xiehz - 814 18 2 sl , € ECab oo 114 ns - e
{men 53 - 12 il T s = 120 avErago
o B Paghes sl anganiy 36 18 s With Tiptmnic 74 13 = =
Wale = 1y 18 12 R = 12 = A sisiady 30 ke v 86 - -
) f x Autoemate raas. 3* 50 - - B ewdy 120 ks 171 1 - -
BN R = i Auio fimal drive 2* na - C. EC city eyele 13 i = =
23 ﬁ J-u! Fuel tank i T . :134 | Three-cyche avorage
g i 25 M:m‘dl'r §E ‘I'_-:' e 1 M“m_--wﬂgiﬂﬂﬂ'?_“mm
'."'.H",,..'" ";f ; ) a3 - S0 DME 5 = Wloror Electraacs. sequential fue
Campressor oil 5* E:n I . il E-n’ &Hﬂummm
- 4778 * Howes: : ined with AM SEACT - SFICC ZLP = Aw
% = lm "s! owed monor oifs. APYSESF when combined w w-muﬂrﬂ-ﬂ~’ﬂﬂ"'[,;‘,:"'"‘”‘:ﬂm
TR = ¥ SEAT facsary. -IH'—W"T_’. '
e - 1442 1o Miigrade trunnmaedion ol 75 W50 o MIL-L 2105 B or APY E-Hnmm“‘“’ﬁ'ﬂ"' g,
[EL » GLS
1374 = 150 " L. Powertrain SstF* SysLF* SyaLF
A o o = ﬂﬁxww'wum:ruwmmmmmmu Duut-vom vt s o . = -
13 i £ 4 e an ailabde air conditioning compressar ail Clic b w GnaT .
123 i = t* Use anly heake flwkl meeing DOT 4 Type XK m.“.u_mw o s E.ME
Altberyiations: 13t Gt R i . 1118
o cnpul A ISIVILS = = s Ind Toear o5 T - Ld44
— am 1278 - . 3ed Gear 1342 1w . e
b Gear L7 LE s A
St Gear A& !
dnih Coear 2457 = = = =
Reverse Cear —— VE & - = :
:l w:: Ve e VE : : = -
Model year 1994 (R Program y ndod during the 1994 model vear. As of luby, S P s M P i "
“hbwmﬂh'n’&lﬂﬂ‘hlwmfmwjlm‘r‘U'!'!:E\"ﬂl:i'iﬂlj:ﬂlf Ting ion il Jagaary 1994, The 304h |mﬁ:3uﬂ:&5 T pr o variabd
e L -‘i*iﬂ .nldfr-'l Tmmu v Lok h\ﬂ"lari..m ﬁr;!pacuin‘- ondont “viclametallic” and speceal imterior irim. The #1i M:ﬂ i f:::::" Ly 2 - 65 |
anniversary -ﬂ:;’l'“" |m'.-:dn iy plam coubd only buikd “new™ Carrers bidics. This lame period marks the productios stsmup of Canrers Cup o weight widh o :Is: - e 16 -
e e gl b s Tigtromic: Asor Asa02 = 1
s G st { - = i
i Cawrira 2 Carrprg J Carreva 4 Tiwha 36 ::wn:.—::::lrml'r; i 0 - 4 r
M designarion . it SPEEDSTER Tuark L * Gea ratin 247 - = 3 .
1. Engine 1 MaL M 450 e :ﬂ - vy -
- Ved Ot - :
w.mﬂul W el 15 m m:::z = 2 dik Ceas E?ﬂ . - e
1! weing {irar . - "
= (ne ) o - e, : :
Saroke () il je:;n N L] L] Final drive 1siis 1.6a7 s ni u
Dheplacemen boch :‘r?] 11.%1 11.%1 s '5;{' ; Lismvited sinp chfferentual E‘& :. ) i
Compression it AW 2 LRd50 | R ) I 208 Trams. weighn o' il and ATF {egh

ar3 ar4



M salie] e g e Carrera Carrera 2 Coavrera 2 Civvarva 4 Turdxe 3.6
[Re]] Cabsiokst SPEEDSTER Tuirtsn Look™
HESSER 16 DESSERIE JMGCMIER T E550R1 T 98T I25A0ZRIE
o whanel slee ERL 6l = 16 HZ N i7TAH Mul? Ay 18 H2
Wheel offst {mm) -] - 55 a5 2
Sandand tires ros 43 ASER 16 1SRG J85MIER1T 223MAR1 T WT MHSASIRIE
on wheel sizg L ER L Bl & 16 HZ Kl 3 ITAH Rlx17 1o x 18 H2
Wieel offset () o a2 52 52 4l
Spuce saver spane wheel 16570-1642F = = = =
Tire prossiife, Tnofl f b i 15 - 13 : 25
BaF {ar) in - in 24 2%
SpecT savET spEig iy x5 - in 23 25
Dimensivoe 4 empty weight
Lengrh 4130 - = 4275
Wedth 1652 = 1775 1775
Heighs 1310 1280 1290 1290
WhoeThiss 272 = = -
Track, Feanl [EL] = 1404 1442
hear 1M - 1414 1506
Tround clearanc ai legal
mmanimum weighi (4 14] 115 = 112 112
Appeoach anghe, fromi 1] 11.5 = = a
Fear 25 - - (ER] -
% Electirical system
Grencralur outpat (LR = = = =
Raiery IS = = = -
Welghts scourding to DIN 70020
Empty weaght with
Manual lians [L31] 1ym 1350 1350 1500y 147
Tiptromic (kgl 1395 1380 1350 =
Maximum permissible foial
Weight, manual s (kg 1730 1650 (L1 1840 1814
The power and the glory. The 1.3 liter Turle powerplunt needed every inch of ayvailable space in the engine bay. The shape of the rear Mﬂh‘hh;‘k s kgl 1738 fr-1] 1] "
1 ] i 1o carry Ehe o -a@ir intercooler, il e
spoiler had to be madified ry the churge-air intercoole i ) =5 w5 B . .
teaked kgl (% 12001 nome 1200 wEne
Musde) e agnafea arrera Carrera & Towrbar 3,08 Perdi
4 Ay SPEEDSTER L Muaximum specd
MAdanual (s (ke Im 26N 260 255 M
b I (emh) 65 256 256
1K) kmih
: s y + sl .6y 1.7 53 L) 44
648 BAR AR
1174 13,98 : T £} fufy fefs BB
it p L | %3 i |
Stmtvilizer bar, man, 17 {mm| 18 Hi ::: e .]J -1: 3 -1: 3 s
Tigarcmic = 18 1% Canaeiiies i i o
Srake sysom Engine 52 capacity 1* 1.5 - a - 120
Porwry aosisd ralon 15:1 (X | | Marksal b, 3 i i - = 1§ 14
Master cylinder dia {mm| iK1 Mind 23N K I suspeension 3 b = 12
Brake pressure limit vatve ALMENC rans i 1 Bl = = ;
AL LRI Presssle { B P 5 [} e A Bl dr 3 { na o B
K 1 i 1,4 ir M.de L 1 &F 1 TE 1 G . a7
Bralic caljcs pestan dia M 7S = 1.3 ;
Front {mm| L8444 Sk ks e T = & - =
e (i | M Hhe 28 = L] 2 W = 2 E sl
Brake di duame1e ; : =0 1o - . - 140
Fros 1| U 1
rear 2 i ]
H"I:'I‘I e Ch e . 5 = APl SESF when combined with APl SEACC - SFCC - SFOD - SECD
= # by factory
Toial s i . = = - Mulsigrade ira wn il T8 W 50 s MIL-L 2104 B or AP classifieniion GL 5
olal off. pad srea 1o 472 Rd 384 i i A TF DEXRDN B D
:I:mm. be R -I\.: anical, acting i th rear whesis i wnly - _.I .-rl ] conditiming refrigeramt)
T 17 - b bormke: T
A bt vl wms i 1 " o =
Turba Look® = Technical specificatbons hased om Carrera 4 Turbo Look ' s bentsons busod ou Carrers 4 Tisbo Lovk



 sometime: altered number ranges for USA and
~ Canadian vehicles are noteworthy. In these cases,

'mmdum{ to so-called “Rest of
World™ vehicles), are included with the following

some North American models, by virtue of later pro-

madel year. As of 1970, a new numbering conven-
tion was introduced ar Porsche. The sequential num-
bers at the end of the chassis or VIN number are
assigned as follows: numbers ...0001 to ...0050 are
for test vehicles, while numbers ..(051 through
-.(Md6l) are reserved for special vehicles, Each series
of vehicle production actually begins with number
.00a1.

ar7

Model Years 19635, 1966 and 1967

Conmponition of chassts mmbers {siv-digin)
Mool v Protusbrm Trpe Mool
S Bme
ra SO0 B 2T Prodisced after baad W11 Coopd  Porsche
P MW 210 WD) W Produced & 91 Comd  Forsche
0L MLV Pduced o Rily 1943 917 Come  Prsche
S0 A% 4N  Penduced o Jaly 1965 #11  Coope  Kaemsan
MG 3 ¥R WD IO Awg 1984w Baly VoSG Bl Cope  Fsche
B 8T1 23300 Amg. 1985w baly FSE 2l Cowpé Fosche
54T _4ES 10 Ang 1968w buly 1086 97 Coups  Kaermmsn
FOST IS 1] MEOSIZ  Amg 1966w haly 1T 1l Cospd Foische
M5 (015 M S2IE  Awg 1966w baly T U115 Coopé  Fanche
SR BREEN Ay 1966w Raly 1967 G2 Compd  Posche
A5 1460 He um“ﬁm W1 Cowpd  Kamasn
Woimis DTS Aet Iwnmd e oiis Tags P
IS0 SN Amg. D980 bely 1087 912 Tags Fonche
Model Year 1968
Compaosition of chessis aumbers {eight-digin
L] z 000 .. 999
=all 911 Mudel - e
7= 1947 :mws Sequential number
- = fetiie]
b= 966 1 = Cowpé 911
3 = Coupé LISA
Snr'lhpi
ﬁ.l“
T=Taga T
B = Targs USA
Uhvervaew of chassis number ranges
11 L] [ 01 . 1267 911 5 Coupé
11 B [ SO0 . 5 91 L Coups USA
11 ] 1 N . 07N 911 L Coupé
11 8 2 000 .08 911 T Coupé
11 L] 2 5000 .. 5683 IT Karm,
11 8 3 OO0 . ET3 91 USA
11 B 3 S0 .. 5742 91 Coupd Kanmmann
11 .1 5 NN, D442 911 5 Targa
1 L] 5 5001 .. 513 91 L Targa LISA
1 L] fa 0001 .. a7 - 911 L Targa
11 L] 1 ol .2 WIT
1 ] 8 0001 . 0268 911 Targa USA
Model Year 1969
Coampaasityon c{:.lmm.s’ mpmbers | mme-digit)
In 2 L] NI .. 9Ee
Viehicle - - = x
1 =all 911 Model vear - - -
9= 195 Engime -

1=911T Bu-cE_ -
2=911E 0=Coupd Sequential misber
31=9115 |=Tamga
1 = Karmann
Drgrvics of chassis mumber
11 ] M .. 0M3 9T
Il 1 (0 . 3561 911 T Coupd Kanmana
11 1 0001 . 1282 911 T Targa
1l 0 (001 _. 0954 91) E Coupé
il 4 0001 . 1014 911 E Coupd Kammann
11 1 0o ., DESE 911 E
11 n 0001 .. 1492 911 5 Coupd
1 (M _ 0614 915 Targa

- - R % -F -E -]
i b B b = —

378

Model Year 1970

Campaositign of chassis mumbers (fen-digit)
a1l o 1 o
Vebick s - - -
1 =all9il .ﬁﬂ - -
921969 1=911T B
e e
¥ 2 = Karmann
Owverview of chassis mumber
911 i 1 o - 2418 911
a1l n 1 1 - 2545 911
an n 13 2 -3 9]
an n 2 o i L 1EM 810
911 il a3 1 o . 33 911
an a 2 2 0o . 66T 911
11 il 3 o 1744 911
am n 3 1 - 0129 9]
Maodel Year 1971
Composition of charsis mumbers (ten-digir)
a1 1 2 1] .
11 =all 1 ;hm = B y:
I-H';I-r*t - -
D=197 1=911T m -
2=911E 0= Sequential
1=0118 1=Taga
2 = Kammsann
mdmmm
a1 1 1 o . 2583 911 T Coupé
a1l i 1 1 0001. 347% 911 T Targs
a1 1 1 2 0001..193 911 T Coupé K
a1 1 2 0 0001.. 1088 911 E Coupé
#11 1 2 1 O001..0935 911 E Targa
Wil 1 3 0 000l .. 143 911 S Cowpé
a1l 1 k 1 0001, O7RE 911 S Targa
Model Year 1972
Compasition of chassis numbers {len-digi)
il a; 2 ] [LCHTR.

Vehicle - -
ol mall 911 Model year=

e

2=l -
1=1971 1=911T Bod
1-3!.1 E n.‘l'-p
=911 1=
5 =911 T Carbureted
Creerview of chassis number ranges
w1l 1 1 o 000l ... 2931
wll 2 1 1 0 ... 1821
w1l 1 F o M .. 1124
11 2 ¥ 1 1 D1 . 861
Wi 2 3 1 o .. 1750
"1 F i 1 Wl . (RS
wll 2 3 o D ... 1963
ol 2 3 1 DT ... 1523




of chiassis numiers (ten-digit)
n DO -, 999
1=011T B =
¥ z:HIE m Sequendial nambet
: k) 3=015 1= Taga
5 = 911 T Carburcior
fi= 911 Carrera
ol ehassis number rarges
1 O BOOE 1252 911 T Coupé USA
i 1 0001 - 0781 911 T Targa USA
2 0 000l 1366 911 E Coupd
2 1 0001 .. W55 911 E Targa
3 0 oL 1430 911§ Coupé
3 1 o001 ., 0935 911 S Targs
5 0 o001 1875 911 T Coupé
5 1 0001 ... 1541 911 T Targa
B ool . 1036 911 Camrera Coupe:
ear 1974
af chassis numbers (ten-digit)
4 F 4 n LLL LI
all 911 Model year - - =
4-19;" - -
T s Bt St e
&4 = Carrera | = Targa
Usa
fy = Carrera

U114 1 0 0000 4004 Restof world 911

G114 1 1 0000 ., 310 Rest of world 911 Tar,

911 4 3 0 00 1359 Resuof world 911 5

9114 3 1 0000 . 0F98  Restof world 911 5 Targa

911 4 4 0 0001 . 0518 USA & Californis 911 Carrern Coupé
911 4 4 1 0001 ..0246 USA % California 911 Carrera Targs
Q01 4 & 0 (o0l 1036 Carrera Coupd

Q04 6 1 ol 0433 Carrera Targa

Model Year 1975
Composition of chassis aumbers [ien-digi)

L1 5 2 1] D .
Vehicke - - - -

Sl =all 911 Model vear - - -

M =Tube 5«1975 Engine - -

4=1974  1=911 Body
1=0115 0= Conpé Sequential numiber
USA 1 = Targa
I=911S
4 = Curreras USA
= Carrera
T = Tarba

Owerview of

Mirii10 l:lttinl‘ld"!‘llﬂﬂﬂ
91511 Rest of world 911 Targa
911520 USA & California 911 § Coupe
915 21 USA & Calafornds 911 5 Targa
NS 30 Rest of world 911 5 Coupéd
$15 3 1 Rest of wordd 911 5 Targa

1 5 40 USA & California Carrern Coupé
911 5 4 1 USA & Califormia Carrers Tanga
91 560 Carrera Compd

1361 Carrera Targa

s T 911 Turha

Model Year 1976
Compuasition of chassis numbers [ten-digit)

11 i "

Vehicte -

W1 =all 911 Madel -
O30 =Taba 6=1 i
N2=NE 5F=1975 1I=MIiS

g
i

3 lﬁf I-TI‘I
- -

6 = Camers

T =911 Turha

8= 811 Turho IFSA
Owverview of chassis number ramges
9116 2 0 0001 .. 2079 USA & Californis 911 5 Coapé
Q116 2 1 000l 2175 USA & Califormia 911 5 Targa
Gl 6 3 0 0000 1868 Hestof workd 911 5 Coupeé
G911 6 3 1 000 . 1576 Restof world 911 5 Targa
BIL 6 6 0 9001 .. 9123 Carrera Coupé
Q1 6 6 1 9001 ..MM Carrema T
30 6 T 0 0001 . 0644 Restoof workd 901 Tarbo
G306 B O 0001 .. 0530 USA & Califorsia 911 Tusba
P12 6 0 0 0001 . M9 92E

Model Year 1977
Composition of chassrs numbers (fer-digi)

911 T 2 1] ool .. 9999
Vehicke - - - -
911 = all 911 Meodel year - - -
G50 =Tarbo T=1 Engine -

G=19T6 2=9115 By
USA D= Conpé Sequential namber
Jm@11 | =Tauga
6 = Caera
7= 911 Turbo
B= 811 Turba USA

Overview of chassis number ramges

9i1 7 2 0 0001 . A3ER USA & California 911 5 Coupé
SIL 7 2 1 M. 274T USA & Califomia %11 8 Targa
UL 7 30 00l 2449 Rest of world 911 5 Coupé

SIL T 3 1 0001 . 17 Resioof world 911 5 Targa

911 7 & 0 001 . 1473 Carrera Coupd

SIl 7 & 1 0001 .. 0646 Carrera Targa

S3FT T 0 M L 6%S Rest of world 901 Tarbo

93 7T B O 0001 .. 0727 USA & Califorsia 911 Turbos

are

Model Year 1978

Compasition of chassis numbers {ten-digit)

911 8 3 o 0001 ., 900
Vebicke - R - -

911 =sll 911 Model year — - -

QU =Tabn E=1 Edg o5 Ak
T=1977 2=0115C Bod -
usa o= Soyuential number
3=9115C 1 = Targa
RoW

T = 911 Turbo ReW
T =911 Turbo
8 =011 Turba LISA

§.
z
|
:

0 .. 243 USA & Califormia 911 5C Coupé
g .. 257 USA & Califormia 911 5C Targa

W01 1729 Bestof workd 911 SC Targa
usi| q11 80

G501 ... 9999**  Japan 911 5C
oy ., 0735 Mﬂﬂwﬂm

0100 UBA'S Catliorsia 911 Twbo

SS8222

======

o e o e e oe e 0 08

O D e Lk e

MO D= D D=
|

g2s

Model Year 1980

Nul: the serial numbey L) hicle the:
Mu ﬂﬂ:;ﬂ:%m:" regulaticons in .Bnqn-d o
createdd, which encodes manufactuser, country or plant of vehcle

Model Year 1979
Compasition of chassis members {rem-digin
a1 . 3 o LU
Vehicke - - - -
o tan o3 Engine  — 3
- - P —
§=1978 2=9115C =
3 guc:'hi
- -
Onverview of chassis sumber ranges
911 9 2 0 0000
9l % 2 ool 1
911 % 3 0 ool .
911 9% 3 1 ok
911 % 3 0 9% .
G911 9 & 1 9500 .
930 9 7 0 D0
Q3 9 B 0 9500 .-
Q3009 8 8 000i .

{J-i]'lwll-ﬁux.‘l‘h

E

vear of mamufacture. Until the worldwide sandard takes effect, the 1980 muxdel year represents an islerim m#l i

mwﬂ mumber was
mumber,
Composition of chassis numbers Jten-digirh
L] A g 1
Vehacke - - =
91 = all 911 Mode | = =
93 = Turbo A=l Flam -
B = 1981 Mowdel
1 =911
B=928
0= 91 Twrbo
Umwervaew of chassis number ranges
b1 A 1] | 3 0001 .. 4831
" A L] ] 4 {I:'H:II - 42T
L A n 0 T o (A0

**® these chassis mimbers were nol used

380

3 (LTI
4= USA
T =911 Turbn

Rest of workd & Japan 911 5C Coupé/Targa
L5a 911 5C CoupéTarga
Rest of world & Japan 911 Terbo



1 Year 1981

Model Year 1983
the 1981 model year, all wehicks are identified by an internationally standardized 17-digih chassis number. Seral mambery
WOz 2 2 o 3 B S 1 G 9 oee
i B T B & 1 L] 0 .. 3181 Restof wordd SO Coupé W 2 2 z 9 I D 5 I 4 0001 _ 1258
z m I B 5 1 . Q504 . W82 S wWP) 2 2 T 9 I D B 1 4 950 ... 9562
T W X B 3 1 4 0 .. 1703 Rest of wordd S Targa WPD A A O 9% C D s 1 F 00 .. 2999
¥4 91 Z B s 1 6 9501 ... 9510 mﬂ;ﬂ SC Targa WM E A 0 w1 [ S 5 1 f N L 1430
o W - B 5 1 : 00 ... 1573 SC Wr 2 Z I = z D 8 a 0 0001 ... 15
9 W C° B 5 1 ] 001 ... 1407 SCT: WPO J A 0 9% Cc b = o 5 001 . &S
i % I B 8§ ] 0 (XK .. DBAE Rest of world 911 Turba
@ % - B 3 6 5 00010063 911 Turba | | S
namber
hhﬂyl#l
When combined Tih & Hth char., gives vehicle type
Plant of origin (5 = PI}
Model year (B = 1981, m-u:}
= =
mm:’“mwum
Baody code USA (A= Coupé, E= Targa, J= Turba)
World manufacturer’'s code
Model Year 1984
fel Year 1022 Serial numbers
WP Z Z z 9 I E 8§ 1 o N .. 4033
PGP pPEGollomom
i 4 M E C B 1 0 i ... 3307 Rest of world ~ SC Coupd o
Z I @1 ¥ C 4 1 0 901 96 Coupt ﬁ%%%ﬁ%%i};ﬁ*ﬁ
z T a1 z C 5 1 4 0001 ... 1737 Rest iof wonld SI:,T-'F WP T z z al 7 E 5 1 5 m""m
S e ALl oEE e bk MeA R 5 ow &3l momg
WO E B O W™ £ E 5 1 [ 00y ... 2260
& O N T C 3 1 6 ] ... 2426 USACDN SCT WO E B O 9 = E & i : o001 - 1181
4 z B3 E € & L] 1] 1 .. (928 Rest of workd 911 Turbo WPO 7 Z z W Z E S Rk Q001 0B
A D 6N O C & n 5 (W . (ES 411 Turha WFO | A 0 9 ¢ E % 0 5 o0l N7
I—Sqmmiruﬂm‘
Code for body & engine

I

When combined with Tth & 8th char., gives vehicle tvpe
Plant of arigin (5 = Sutigarn)
Mindel year (B = 1981, C = 1982 elc.)

Tih & Bth char., gives
ol origin (5 =
Check character place hodder character Model year (E = 1984, F =

First and second digit of vehicke type

Resirainl sysiem ({0 = Behs. I = .-'u'bqj USA only
Code for engime variants (USA only )

Body code USA (A = Coapé, E= Targa, I= Turbo)
World mamufactarer’s code

C* = check charscter, could e 0 w %ar X (USA only) C* = check characier, could be 0w 9 or X (USA enly)
Z = filler character for rest of workd vehicles I = filler charscter for rest of world wehicles
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Veshicle Identificanion Numbers (VIN Numbers)

]

%]

1

|

k|

a9

Ll

91

91

9

9

B, E:q.mmou
varianis {LISA only) .

Belis, 2 =
E=T: 1= Turbu)
o b

aumbes

hody &
“M%#M#-.ﬁmwﬁ#l}n
Hdwﬁﬁ-iﬁa—ﬂ
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Three decades of Porsche fascination are
recorded in an incomparable chronicle of the
etermally young sports car

Even thirty years after its debut as the Type
901 at the 1963 Frankfurt Auto Show, the
cesipn of the 911 still appears as fresh as ever
Still, this classic design has changed in the
course of many years; how and why is chron
icled in this magnificently illustrated book. Its
special place in the 911 literature is ensured
by its reliance on Porsche interoffice corre
spondence and memos, long believed lost,
which enable every phase of the 911% hirth to
be recreated. In addition, the author, a
Porsche specialist, interviewed all parties
responsible for this project, spoke to witness-
es present at the creation, and collected a vast
number of unpublished photographs, cutaway
illustrations and design drawings to accurate-
ly document the histary of the 911

Porsche's long and winding road leads to
the newest Carrera generation, bearing the
designation Type 993, the latest milestone in
the 911's long and brilliant career. This newest
Carrera, presented at the 1993 Frankfort Auto
Show, and its development are alsa described
in detail in this book's nearly 400 pages,




