Technical Highlight of 911

You won't expect too much technical innovation in a rear-engined car. Yes, the 911 was never a good
example for advanced technology. However, given the long history we can still find several
breakthroughs :

Turbocharging - introduced in 1975
4-wheel drive - introduced in 1989
Tiptronic transmission - introduced in 1990
Varioram - introduced in 1995

4-Wheel Drive

The 4WD system used by the 964 Carrera 4 of 1989 was one of the most advanced designs for the time
being. It was derived from the 911 Carrera 4x4 racer which won Paris-Dakar rally in 1984, but the
experienced learned from the 959 supercar also helped. In fact, Porsche described it as a simplified
version of 959’s PSK system.

The system employed 3 differentials plus a multi-plate clutch. The epicydic gear centre differential
normally sent 31% to the front axle and 69% to the rear. Although it didn’t have 959-style variable
torque split, the torque splitis not fixed either. A multi-plate clutch incorporated with the centre
differential would intervene whenever ABS sensors detected wheelspin at the rear wheels, hence
sending more torque to the front wheels. This made the Carrera 4 more sophisticated than the
contemporary pure-mechanical Audi quattro system.

The rear differential alsoincorporated a similar clutch acting as a limited slip differential. Again, the
clutch is controlled by computer which got information from ABS sensorsin individual wheels. Therefore
the rearend of the Carrera 4 could hardly loose grip.

However, the Carrera 4 was far from popular. It was generally criticised as "over-corrected" the flaws of
the tail-happy 911, transforming the car into an understeerer. The understeer was particularly severe
when pushing the car to the limit, thanks to the large amount of torque sending to the front axle.
Therefore Porsche designed a completely different system in the 993 Carrera 4.

Porsche's Tiptronic was the earliest semi-automatic transmission offered by a major car maker. First
appeared in 1990 in the 911 as an option, it became available in 968, Boxster and was licensed to Audi
and Mitsubishi for production.

Based on an automatic transmission with torque converter, besides conventional auto mode it offers a
manual override allowing the driver to shift by pushing the gear lever forward and backward. Faster
reaction it may not had, but more fun to the driver was assured.

The auto mode had 5 different programs to suit different driving style, something like the "Sport",
"Economy" and "Winter" mode in traditional autoboxes. The computer determined shifting according to



driving style. Forinstance, frequent full-throttle operation and brisk release of throttle indicated a
sporting driving mode, thus "fast" program would be selected.

Evenin manual mode, the computer might intervene under harmful conditions, e.g. it would shift up
without the driver's command if the engine speed had reached the upper limit.

Tiptronic was developed in conjunction by Porsche, ZF and Bosch. Porsche originated the idea, ZF made
the gearbox and Bosch was responsible for the electronic control. Little had changed since its
introduction :

1995 : Tiptronic S introduced steering-wheel mounted fingertip control.
1996 : 5-speed Tiptronic appeared in Boxster, instead of the original 4 speed version.
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Texunueckas M3roMuHKa 911

Texnomorus IlpopsiBa

TypboHaaays - BBeaeH B 1975 .

4-sepywine - sBegeH B 1989 .
Kopobkon nepeagau Tiptronic - BBeaeHa B 1990 roay

Varioram - BegeH B 1995 roay

4WD cuctema, ucnonssyemasa 964 Kappepa 4 1989 r. 6bina ogHoOM n3 Hambonee NporpecCcmBHbIX
KOHCTPYKLUMI B HacTosee Bpems. OH Obin B3aT oT 911 Kappepa 4x4 roHL koM, KOTO phblii
Bbiurpan pannu Napwux-Aakap B 1984 roagy, Ho onbiTHble y3Han oT 959 cynepkapa Takxe
nomornu. Ha camom gerne, lNoplue oxapakTepur3oBan ee Kak ynpoLeHHbin BapuaHT 959 B MCK
CUCTEMBI.

B cucteme 6bino 3aHATO 3 Anddpe peHUMarnoB nmoc MHOrOANCKOBOM My coToln. B nnaHeTapHoi
Kopo©OKol nepenay mexocesor auddepeHuman o6bMHO HanpasreHo 31% Ha nepeaHo ocb U
69% Ha 3agHK. XOTs1 3T0 He Bbino 959-cmnb NnepemMeHHoe pacnpeseneHue Kpy T ero
MOMEHTa, BpallialoL i MOMEHT He 3admKCnMpoBaHo HU. MHOroanckoBOn My (pTOM, COBMELL,EHH bIX
€ MexoceBbIM AnddepeHUnanom 6bl BMeLlaTbCsl, koraa gatinku ABS oBHapyxeHa
npo6yKcoBKa Ha 3aHUX KOonecax, cregoBaTerlbHO NockiNnaTte Gonblue KPy TsLLero MoOMeHTa Ha
nepenHue korneca. 3T1o caenano Kappepa 4 6onee crnoXxHsle, Y4eM COBPEMEHHbIE YUC TO-
MexaHu4deckun Ayau cuctema quattro.

3agHni anddepeHuman Takke BKIHOYeHbl aHanormdHble My @Thl, AeNCTBYIOLL e B Kayec TBe
camobnokupyouteroca gudcdepeHumana. OnaTb xe, cuenneHne ynpaBnseTcs KOMMbo TEPOM,
KOTOpbIN nonyyan nHgopmaumio ot gatimkos ABS Ha kaxxaom konece. MNoaTomy 3agHUI KOHeL,
Kappepa 4 ¢ TpygoM Mor noTepsiTb CUENeHne.

B otrmuume ot 964, 993-x B 4-cuctema nonHoro npusoga obinia 4oBOMbHO 0ObIMHOM U NPOCTOMN,
HO Ha caMoOM Jerie BbIMOoSIHEHbl HAMHOIO NPEBOCX0OAMT B peanbHoM Mupe. BmecTo nnaHeTapHoi
Andde peHumanbHom U My NbT-NnacTUHa CLUENeHUs, OH UCNONb3oBar NPOCTYo BA3KO -My doTa
JIC[] B kauecTBe LueHTpansHoro gnddepeHumana. B 6onbwmHcBE PO aBToMmobUsA, BA3KO -

My bTa 03Ha4YaeT He4OCTaTOYHY0 MOBOpaYMBaemMocTb, HO 3a 3aaHnn npueod Ha 6a3se 911, ato
3HaUYUT OYeHb MHOrO NosiNbHbIX Kappepa 2 nepcoHaxa, HO Npu YCoB WK, NPEBOCXOAHOE
cuenneHne npun HeobxogMMocTy.

CpenaTb BA3KO-My (bTa Bcerga 3aHMMaeTca nepegHne Koneca, 3agHne LWnHbl Obinu caenatbl
He3Ha4yMTeNbHO MEHbLUE B ANaMETPE, YCOBEPLLEHC TBOBATL YXKE CYLLECTBYHOLLNE HEGOMbLLON
pasHULLe B CKOPOCTU MEXAY NPUBOAHbIE Banbl HA NepeaHnin u 3agHui. MNpu pasHule B CKOPOCTH
B BA3KOW XMOKOCTW, Kak npaeusio, nepegaetcs 5-15% kpy TALW ero MoMmeHTa Ha nepegHuin MocT,
KOTOpbIN BblN ropasgo MeHble, Yem 964 cuctembl. B HEHOpMarnbHbIX YCOBUAX, TO eCTb Korga
ofHa ocb noTepsina cuennexHne, Basko-my dra JICL moxeTt otnpasuTs Ao nodtn 100%
KpYTsiLLEero MOMeHTa Ha Apyryto OCb.

O6a ueHTpa J1IC 1 3agHui JICL, Obiim Tenepb YNCTO MEXAHUY ECKN, HO YMHAs 3NEKTPOHMKa
Oblna ncnonb3oBaHa B HegaBHO AobaBneHHOW AGA (ABTOMaTUYECKUIA TOPMO3HO M
anddeperumnan). Onate ABg 6bin NpocTon, HO 3 hdEeKTMBHLIA. JTO Bbina NPOCTO NPOrpaMma,
COBMeCTHOE MUCMOoNb30BaHMe Bcex annapaTHbix cpeacts ¢ ABS. Korga 3agHue koneca
Npo6yKCOBLIBAKO T, OH 3aTOPMO3U1 T BPaLL, aloLL, eecsl Koreco Takum obpas3om, 3agHUN
anddepeHumnan 6yaeTt nepegasate 60NbLINIA KPY TALL M MOMEH T Ha Apyrue korneca. 910 6bIno
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ocobeHHO nonesHo ans JKCTpemMalibHbIX yCIioBU N, TaKMX Kak CHer, B TO BpeM4d Kak Nc MOKPbIThbI
6OMbLUNHCTBO HOpMarsibHbIX yCIrioBUAX.

B 993 cnctema Becuna Bcero 50 Kkr, BOT TOSNIbKO NOSIOBMHY CBOEro npefllecBeHHuKa. [oTeps
3Heprnun Takxke ymeHblinTca Basoe. OH caenan 993 Kappepa 4 no4Tn Tak xe BbicTpo, Kak
SAOHENPVBOOHAA Bepcus. NponszBoac 1BEHHbIE 3aTpaThl YMEHbLUUIINCH TaKXKe.

I_Iorsche Tam TunNTpoHUK ObiN NEPBOI NOMy aBTOMaTNY €CKON TPAHCMUCCUEN, MPeA naraemon

KpynHbIM aBTonpoussognTenem. Bnepsboie nossunca B 1990 rogy B 911 B kayecTBe onuumn ctana
JocTynHa B 968, Boxster u nonyunn nuueH3uo Ha Ayan n Muuy bucu onsa npoussoacTea.

Ha ocHoBe aBTOMaTU4ECKON KOPOBKON Nepenay ¢ rmapoTpaHc dopMaTopom, MOMUMO OBbIMHOrO
aBTOMaTU4ECKOro peXxmuma, OH npeanaraeT pyvyHoe ynpaseHune no3 BosisieT BOGUTENO
nepekmnoyaTb, HaXaB Ha pbldar NepeknoyYeHmnst nepegad Brnepeq 1 Hasag. beicTpee peakuus
MOXeT U1 He 6bIno, Ho bonbLUe yA0BONLCTBMA BoanTeNo 6bino obecneveHo.

B aBTO pexxume y 5 pasnnyHbix NporpaMm Ha pasHbii CTUIb BOXA EHUS, YTo-To Bpoae "CnopT',
"9KOHOM" 1 "3UMHUR" pexxuMm B TpaguuMOHHbIX autoboxes. KomnbloTep onpegenun
nepektyYeHns B COOTBETCTBMU CO CTUNEM BOXAeHUSA. Hanpumep, YacTble NOSHOM OTKPbITON
OpocCCenbHONM 3acnoHKe 1 BorKkas BbIxoda OPOCCENs yKadaH CNOPTUBHBIN PEXMM BOXAEHUS,

Takum obpasom, "ObicTpasa” nporpamma OyaeT BbibpaHa.

[axe B py4HOM pexnme, KOMMbIOTEP MOXET BMELLMBaTLCS BO BPEA HbIX YCIOBUSIX, HAanpumep,
npousonageT coBuUr BBepx 6e3 BogmTens B KOMaHay, ecriv 060poThl ABMraTens noCTUrnm
BepxHero npeaena.

TunTpoHuk 6bin paspaboTaH coBMecTHO OT Porsche, ZF 1 Bosch. Mopwe npuHagnexuT uges,
ZF v coenan nepefad u bow Obin 0TBETCTBEHHBLIM 3a 3MEKTPOHHOE ynpaBreHne. Mano 4To

NU3MEHNIIOCb C MOMEHTa €€ BBEeAEHUA

o 1995 : TunTpoHWK S, NpeacTaBrieHHOEe pyreBOM KOsfiece CEHCOPHOro yrnpaBreHus.
o 1996 : 5-ctyneHyaTol KOpoOkon nepenay Tiptronic nosBuncst B bokcTtep, BMecTo
OpuUruHanbHOro 4-cTyneH4yaTas Bepcus.



