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ORIGINAL M-PACT® M-PACT® 2 FASTFIT™

Mechanix Gloves are used by more race 

mechanics than any other brand. 

Mechanix Gloves. The tool that fits like a glove.®

Mechanix Europe  Via dell’industria, 31

31041 Cornuda (Treviso) Italy

info@europe.mechanix.com

www.mechanix.com/international

MORE THAN
JUST ANOTHER

TOOL.

MORE THAN
JUST ANOTHER

TOOL.
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Technology advances in braking don't stop with actuation and operation.

AP Racing offer a unique range of high performance brake fluids, each one
suited to specific applications. If you are concerned about optimum
braking performance, why use anything else?

PRF 660 BRAKE FLUID
The ultimate racing brake fluid for the most arduous applications.
320°C dry boiling point. Exceeds DOT 4 specifications.

600 BRAKE FLUID
High specification racing brake fluid for all levels of
Motorsport. 300°C dry boiling point.

551 BRAKE FLUID
Specially formulated magnesium compatible fluid. 
275°C dry boiling point. Conforms to DOT 3 specifications.

Formula DOT 5.1 BRAKE FLUID
A high performance brake and clutch fluid for
road and track use. 260°C dry boiling point.
Conforms to DOT 5.1 specifications.

If you would like more information on these or any
other of our products, call our Technical Sales Team.

AP-FE-1

advanced
f l u i d  e n g i n e e r i n g

www.apracing.com

AP RACING 

WHELER ROAD

COVENTRY   

CV3 4LB

ENGLAND

TEL +44 (0)24 7663 9595

FAX +44 (0)24 7663 9559

EMAIL: sales@apracing.co.uk
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Z\WWVY[PUN�[OL�L]LU[��ZLL�=��5����

-VY�TVYL�PUMVYTH[PVU�ZLL�̂ ^^�

NSVIHSTV[VYZWVY[JVUNYLZZ�JVT

PU�[OL�JVTPUN�TVU[OZ��*HWHYV�NYV\W�

JOPLM�L_LJ\[P]L�(UNHK�7H\S�̂ PSS�[HRL�[OL�

WVZP[PVU�VM�JOHPYTHU�̂ OPSL�MLSSV^�THPU�

IVHYK�KPYLJ[VY�9PJOHYK�)\[SLY�̂ PSS�HSZV�

[HRL�H�ZLH[�VU�[OL�*HWHYV�=LOPJSL�

;LJOUVSVNPLZ
�IVHYK��:LHU�)\[JOLY�̂ OV�

PKLU[PÊLK�[OL�JVTTLYJPHS�VWWVY[\UP[`�

HUK�IYV\NO[�[OL�[^V�WHY[PLZ�[VNL[OLY�̂ PSS�

ILJVTL�JVTTLYJPHS�KPYLJ[VY�

'LOBAL�
-OTORSPORT�
#ONGRESS

*ACER�S�NEW�6EE

(\Z[YHSPHU�ÊYT�1HJLY�

OHZ�\U]LPSLK�P[Z�UL^�

-�2��-VYT\SH�=LL��

^OPJO�OHZ�NYLH[S`�

PTWYV]LK�JVVSPUN�HUK�

HLYVK`UHTPJZ��;\YU�

[V�WHNL����MVY�TVYL�

VU�-�=LL

(�U\TILY�VM�YHJPUN�ZWVY[ZJHY�

THU\MHJ[\YLYZ�OH]L�HSYLHK`�ZPNULK�

\W�[V�[OL�UL^�0U[LYUH[PVUHS�:WVY[Z�

*HY�4HU\MHJ[\YLYZ�(ZZVJPH[PVU��

,HYS`�TLTILYZ�PUJS\KL�9HKPJHS��

*OPYVU��:HRLY�HUK�+PHZPV��;OL�IVK`�

OHZ�ILLU�ZL[�\W�HZ�H�YLZ\S[�VM�[OL�

YLJLU[�YHWPK�NYV^[O�PU�[OL�ZWVY[ZJHY�

THYRL[�HUK�HPTZ�[V�HKKYLZZ�[OL�

PZZ\LZ�MHJPUN�[OL�PUK\Z[Y`�VU�H�

NSVIHS�ZJHSL���6\[�VM�[OLZL�PZZ\LZ��

[OL�ÊYZ[�T\Z[�IL�[OL�LZ[HISPZOTLU[�

VM�JVTTVU�YLN\SH[PVUZ�MVY�ZHML[`�

HUK�JHY�JVUZ[Y\J[PVU�HUK�HU�VMÊJPHS�

WYLZZ�YLSLHZL�MYVT�[OL�UL^�IVK`�

Z[H[LZ�HZ�T\JO��:\JO�H�TV]L�̂ V\SK�

VWLU�\W�[OL�NSVIHS�THYRL[�HUK�HSSV^�

,<�HUK�<:�ÊYTZ�[V�[YHKL�̂ P[OPU�[OL�

,-0�CONSTRUCTORS�
ASSOCIATION

ZHTL�Y\SL�Z[Y\J[\YLZ��

0:*4(�OVWLZ�[V�IL�HISL�[V�IYVRLY�

ISVJR�KLHSZ�̂ P[O�Z\WWSPLYZ�MVY�HSS�VM��

P[Z�TLTILYZ�VU�JVTTVU�WHY[Z�Z\JO�

HZ�YVK�LUKZ�HUK�LSLJ[YPJHS�

JVUULJ[VYZ��9LZLHYJO�WHY[ULYZOPWZ�

^PSS�IL�ZL[\W�̂ P[O�NV]LYUTLU[�HUK�

V[OLY�IVKPLZ�̂ P[O�H�JVKL�VM�L[OPJZ�

HWWS`PUN�[V�HSS�TLTILYZ�WS\Z�H�

TLTILYZOPW�MLL��;OL�UL_[�ML^�

TVU[OZ�̂ PSS�ZLL�PM�[OL�HZZVJPH[PVU�PZ�

H�]PHISL�WYVWVZP[PVU�HS[OV\NO�[OL�

NYV^[O�PU�[OL�THYRL[�Z\NNLZ[Z�[OH[�

P[�PZ��0:*4(�̂ PSS�ULLK�[V�IYLHR�PU[V�

[OL�S\JYH[P]L�JVU[PULU[HS�,\YVWLHU�

THYRL[��̂ OPJO�TH`�IL�H�JOHSSLUNL�

MVY�HU�VYNHUPZH[PVU�IHZLK�PU�

0UKPHUHWVSPZ�

"-7�S�LATEST��RINGER
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HPTLK�KPYLJ[S`�H[�[OL�5mYI\YNYPUN����/V\YZ��Y\U�VU�[OL����TPSL�

5VYKZJOSPLML�JPYJ\P[��7V^LY�JVTLZ�MYVT�H�����SP[YL��PU�SPUL�ZP_��̂ OPJO�

WYVK\JLZ�HYV\UK����IOW��;OL�RP[�[V�THRL�H�4V[VYZWVY[�ZWLJ�A��JVZ[Z�
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:\a\RP�Z�UL^�

>9*�[OL�:?��̂ PSS�

JVTWL[L�UL_[�

`LHY

:\
a\
RP

.EW�3UZUKI�72#

9HSS`�UL^Z�̂ P[O�4HY[PU�:OHYW

([�[OL�LUK�VM�-LIY\HY`�:\a\RP�LUKLK�

WYVSVUNLK�ZWLJ\SH[PVU�̂ P[O�[OL�

HUUV\UJLTLU[�VM�P[Z�WSHUZ�[V�QVPU�

[OL�>VYSK�9HSS`�*OHTWPVUZOPW�̂ P[O�

H�>VYSK�9HSS`�*HY�]LYZPVU�VM�P[Z�

MVY[OJVTPUN�:?��TVKLS��*VTWHU`�

WYLZPKLU[�/PYVZOP�;Z\KH�HUK�:\a\RP�

:WVY[�WYLZPKLU[�5VI\OPYV�4VUZ[LY��

;HQPTH�\U]LPSLK�[OL�:?��>9*�H[�[OL�

.LUL]H�4V[VY�:OV^��;OL�JHY�̂ PSS�

ILNPU�[LZ[PUN�HSTVZ[�Z[YHPNO[�H^H`�

HUK�[OL�1HWHULZL�ÊYT�̂ PSS�QVPU�[OL�

>9*�HZ�H�M\SS�THU\MHJ[\YLY�PU�

(\N\Z[������

4\JO�VM�[OL�LHYS`�KL]LSVWTLU[�

^VYR�VU�:\a\RP�Z�UL^�>9*�OHZ�

HSYLHK`�ILLU�\UKLY[HRLU�PU�;HQPTH�Z�

4PS[VU�2L`ULZ�IHZLK�VWLYH[PVU��(U`�

SH[LY�KL]LSVWTLU[�̂ PSS�IL�JHYYPLK�

V\[�PU�1HWHU�ILMVYL�[OL�JHYZ�YL[\YU�

[V�4PS[VU�2L`ULZ�MVY�[OL�ÊUHS�

WYLWHYH[PVU�MVY�[OL�>9*��)VK`ZOLSSZ�

^PSS�JVTL�MYVT�[OL�ÊYT�Z�/\UNHY`�

MHJ[VY`�̂ OLYL�[OL�YVHK�NVPUN�9?��PZ�

ILPUN�I\PS[�

(KKP[PVUHSS`��>9*�JVTTLYJPHS�

IVZZ�+H]PK�9PJOHYKZ�PZ�

L_[YLTLS`�JVUÊKLU[�[OH[�HUV[OLY�

THU\MHJ[\YLY�̂ PSS�QVPU�[OL�ZLYPLZ�

UL_[�ZLHZVU��PU�HKKP[PVU�[V�:\a\RP��

HUK�[OH[�V[OLY�THU\MHJ[\YLYZ�HYL�

YLHK`�[V�Z[LW�PU[V�̂ VYSK�YHSS`PUN��0[�

Q\Z[�ZOV^Z�[OH[�[OLZL�[OPUNZ�HYL�

J`JSPJHS���ZHPK�9PJOHYKZ��7LVWSL�KV�

JVTL�HUK�NV�PU�[OPZ�ZWVY[�HUK�0�

RUV^�MVY�H�MHJ[�[OH[�[OLYL�HYL�[^V�

V[OLY�THU\MHJ[\YLYZ�̂ HP[PUN�PU�[OL�

^PUNZ���[OL`�HYL�X\PL[S`�NVPUN�HIV\[�

OVTVSVNH[PUN�[OLPY�JHYZ��6UL�VM�

[OLT�̂ PSS�JVTL�[V�>9*�H[�[OL�ZHTL�

[PTL�HZ�:\a\RP��I\[�0�T�UV[�Z\YL�

^OLU�[OL�V[OLY�̂ PSS�QVPU���

5L_[�ZLHZVU�Z�>9*�̂ PSS�IL�ZWSP[�

PU[V�[^V�JOHTWPVUZOPWZ��̂ P[O�[OL�

ÊYZ[�LPNO[�YHSSPLZ���MYVT�1HU\HY`�[V�

1\UL���JV\U[PUN�HZ�H�ZP_�TVU[O�

ZLYPLZ��;OL�ZLJVUK�OHSM�VM�[OL�

ZLHZVU�HUK�[OL�ÊYZ[�OHSM�VM������̂ PSS�

[OLU�JV\U[�MVY�[OL�UL_[�[P[SL��:\a\RP�

^PSS�JVU[LZ[�HSS�YV\UKZ�VM�[OL�ÊYZ[�

������ZLYPLZ��;OL�9?��>9*�̂ PSS�HSZV�

IL�\ZLK�PU�JVTWL[P[PVU�PU�[OL�ÊYZ[�

OHSM�VM�������I\[�VUS`�MVY�[LZ[PUN�

>VYSK�9HSS`�*HY�LUNPULZ�KYVW�ZVTL����

WLY�JLU[�VM�[OLPY�WV^LY�MVY�L]LY`�����T�

VM�HS[P[\KL�TLHUPUN�KYP]LYZ�̂ LYL����WLY�

JLU[�KV^U�VU�WV^LY�L]LU�PU�[OL�ZLY]PJL�

WHYR�PU�3LVU"�/8�[V^U�MVY�9HSS`�4L_PJV��

:\IHY\�LUNPULLY�7PLYYL�.LUVU�

LZ[PTH[LK�[OH[�VU�[OL�OPNOLZ[�Z[HNLZ�

JHYZ�SVZL�ZVTL����WLY�JLU[�VM�[OLPY�

H]HPSHISL�V\[W\[��0U�[LYTZ�VM�[VW�ZWLLK��H�

WV[LU[PHS����RWO�PZ�YLK\JLK�[V�HIV\[��

���RWO��(JJLSLYH[PVU�HSZV�Z\MMLYZ�̂ P[O�H[�

SLHZ[�OHSM�H�ZLJVUK�ILPUN�HKKLK�[V�[OL��

�����RWO�[PTL��

;OL�JHYZ
�JVVSPUN�Z\MMLYZ�MYVT�NVPUN�

ZSV^LY�HZ�SLZZ�HPY�NL[Z�[V�[OL�LUNPUL�HUK�

IYHRLZ�K\L�[V�[OL�HS[P[\KL��(PY�[OH[�KVLZ�

NL[�PU�PZ�[OPUULY�HUK�SLZZ�LMMLJ[P]L�

)YHRL�LMMLJ[P]LULZZ�HSZV�Z\MMLYZ�

ILJH\ZL�[OL�JVTWHYH[P]L�SHJR�VM�WV^LY�

TLHUZ�KYP]LYZ�HKQ\Z[�[OLPY�Z[`SLZ��

[LUKPUN�[V�HWWS`�[OL�IYHRLZ�SH[LY�HUK�MVY�

ZOVY[LY�WLYPVKZ�

!LTITUDE	SICKNESS

.YV\W�5�JHYZ�Z\MMLYLK�VU�YHSS`�4L_PJV�K\L�[V�[OL�OPNO�HS[P[\KL
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PROBLEMS�CONTINUE
(�YV^�PZ�IYL^PUN�V]LY�-PH[�Z�HSS�UL^�

:\WLY������.YHUKL�7\U[V�

:V\YJLZ�JSVZL�[V�[OL�-0(�ZHPK�[OH[�

[OL�JHY�̂ HZ�UV[�NYHU[LK�P[Z�

OVTVSVNH[PVU�WHWLYZ�VU�[OL�ZL[�KH[L�

VM�4HYJO��Z[��0[�̂ HZ�L_WLJ[LK�[OH[�

-PH[�̂ V\SK�YL�WYLZLU[�[OL�JHY�̂ P[O�

HUZ^LYZ�[V�[OL�-0(�LUX\PYPLZ�̂ P[OPU�

[OL�VUL�̂ LLR�VM�[OL�VYPNPUHSS`�

ZJOLK\SLK�OVTVSVNH[PVU�KH[L�

;OL�HSS�UL^�:\WLY������MVYT\SH�

PZ�MVY�MV\Y�^OLLS�KYP]L��UVYTHSS`�

HZWPYH[LK�JHYZ�WYVK\JPUN�HIV\[�

���IOW�HUK�PZ�KLZPNULK�[V�J\[�JVZ[Z�

I`�\ZPUN�H�JVTTVU�[YHUZTPZZPVU�

HUK�KPMMLYLU[PHS�KL]LSVWLK�I`�-YLUJO�

JVTWHU`�:HKL]�

:[YPJ[�SPTP[Z�VU�[OL�HTV\U[�VM�

[LJOUVSVN`�[OH[�JHU�IL�PUJVYWVYH[LK�

PU[V�[OL�JHY�TLHU�[OLYL�̂ PSS�IL�H�

YPNPK�WYPJL�JHW�VM�½��������

�p������ ��WLY�JHY��;OPZ�PZ�[V�J\Y[HPS�

L_WLUZP]L�KYP]LY�HPKZ�HUK�TH[LYPHSZ�

0[�̂ V\SK�HWWLHY�[OH[�-PH[�OHZ�

PUJVYWVYH[LK�H�U\TILY�VM�TH[LYPHSZ�

HUK�[LJOUVSVNPLZ�[OH[�NV�HNHPUZ[�[OL�

ZWPYP[�VM�[OL�Y\SLZ��L]LU�[OV\NO�[OL�

0[HSPHU�JHY�NPHU[�OHZ�PUKPJH[LK�[OH[�

P[�̂ V\SK�IL�̂ PSSPUN�[V�ZLSS�H[�[OL�

HNYLLK�WYPJL�

(U�PUZPKLY�JVTTLU[LK!�;OL�Y\SLZ�

HYL�PU[LUKLK�[V�THRL�Z\YL�[OH[�[OL�

JHYZ�HYL�HJ[\HSS`�̂ VY[O�½��������

YH[OLY�[OHU�Q\Z[�ZVSK�MVY�½���������

-PH[�OHZ�NV[�WYVISLTZ�ILJH\ZL�P[�PZ�

VI]PV\Z�[OH[�[OL�JHY�PZ�̂ VY[O�H[�

SLHZ[�½�������TVYL"�TH`IL�H�SV[�

TVYL����(Z�PUJYLHZPUN�JVZ[Z�HWWLHY�

[V�IL�[OL�IPNNLZ[�WYVISLT�J\YYLU[S`�

MHJPUN�YHSS`PUN��[OL�-0(�PZ�\UKLY�

[YLTLUKV\Z�WYLZZ\YL�[V�[HRL�H�OHYK�

SPUL�VU�[OL�7\U[V��̂ OPJO�PZ�[OL�ÊYZ[�

JHY�I\PS[�[V�[OL�UL^S`�PU[YVK\JLK�

:\WLY������YHSS`�Y\SLZ��

3KODA�S	
3����	
HOPES�
/H]PUN�YL]LHSLK�PUJYLHZLK�WYVÊ[Z�VM�

p�� T��[OL�:RVKH�(\[V�IVHYK�OHZ�

JVUÊYTLK�[OH[�P[�PZ�UV[�Y\SPUN�V\[�HU�

VMÊJPHS�YL[\YU�[V�[OL�>VYSK�9HSS`�

*OHTWPVUZOPW��0[�̂ HYULK�[OH[�Z\JO�H�

TV]L�̂ V\SK�KLWLUK�VU�-0(�KLJPZPVUZ�

V]LY�Y\SLZ��;OPZ�TH`�PUKPJH[L�H�:RVKH�

:\WLY������JHY��IHZLK�VU�[OL�-HIPH�

YLWSHJLTLU[��̂ PSS�YLWSHJL�[OL�-HIPH�>9*

4LHU^OPSL��[OL�9LK�)\SS�:RVKH�[LHT�

OHZ�M\Y[OLY�KLSH`LK�P[Z�KLJPZPVU�VU�H�SLHK�

KYP]LY�MVY�[OL�NYH]LS�YV\UKZ�VM�[OPZ�̀ LHY
Z�

>9*��:WVY[PUN�HK]PZVY�(YTPU�:JO^HYa��

OVWLK�[V�IL�HISL�[V�YL]LHS�[OL�UHTL�VM�

(\Z[YPHU�(UKYLHZ�(PNULY
Z�[LHT�WHY[ULY�

ILMVYL�9HSS`�4L_PJV��I\[�WVPU[LK�V\[�[OH[�

[OLYL�̂ HZ�Z[PSS�[PTL�MVY�[OL�HWWVPU[TLU[��

:JO^HYa�]PZP[LK�:RVKH�/8�HM[LY�9HSS`�

4L_PJV��HUK�[OL�9LK�)\SS�[LHT
Z�ÊYZ[�

NYH]LS�[LZ[�̂ HZ�ZJOLK\SLK�MVY�LUK�

4HYJO�ILNPUUPUN�(WYPS��0[Z�ÊYZ[�KPY[�L]LU[�

PZ�ZL[�[V�IL�[OL�9HSS`�K
0[HSPH�:HYKPUPH�PU�

[OL�TPKKSL�VM�4H`�
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5L_[LS�*\W�JYL^�JOPLM�*OHK�2UH\Z�̂ HZ�

ÊULK���������I`�5(:*(9��IHYYLK�MYVT�

H[[LUKPUN�MV\Y�YHJLZ�HUK�WSHJLK�VU�

WYVIH[PVU�\U[PS�[OL�LUK�VM�[OL�̀ LHY�MVY�

PSSLNHSS`�JOHUNPUN�[OL�ZOHWL�VM�[OL�YLHY�

^PUKV^�K\YPUN�X\HSPM`PUN�MVY�[OL�

+H`[VUH������

2UH\Z�OHK�[HTWLYLK�̂ P[O�[OL�Z^H`�

IHY�HKQ\Z[LY��̂ OPJO�PZ�HJJLZZLK�[OYV\NO�

[OL�YLHY�̂ PUKV^�[V�OLSW�W\ZO�[OL�

^PUKV^�V\[^HYKZ��[O\Z�HPKPUN�

HLYVK`UHTPJZ��:VTL�PU�[OL�NHYHNL�

PUKPJH[LK�2UH\Z�̂ HZ�OVWPUN�[V�NL[�

JH\NO[�ZV�OL�JV\SK�IL�YLSLHZLK�MYVT�OPZ�

JVU[YHJ[�̂ P[O�/LUKYPJR�4V[VYZWVY[Z��

2UH\Z�Z[HY[LK�OPZ�5(:*(9�JHYLLY�

^VYRPUN�̂ P[O�WYL]PV\Z�JYL^�JOPLM�9H`�

,]LYUOHT�VU�[OL�1LMM�.VYKVU�/LUKYPJR�

*OL]`�[LHT��/L�SLM[�[V�̂ VYR�MVY�

,]LYUOHT
Z�ZLSM�V^ULK�+VKNL�[LHT�VUS`�

[V�YL[\YU�[V�/LUKYPJR�PU������HZ�JYL^�

JOPLM�MVY�1VOUZVU��2UH\Z�OHZ�OHK�TVYL�

]PJ[VYPLZ�ZPUJL�������� ��[OHU�HU`�V[OLY�

JYL^�JOPLM�HUK�HWWHYLU[S`�,]LYUOHT�OHZ�

ILLU�[Y`PUN�[V�JV\Y[�OPT�IHJR��)\[�

2UH\Z�OHZ�H�JVU[YHJ[�PU�WSHJL�̂ P[O�

���	COSTS	�������
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5(:*(9�UL^Z�I`�.LVYNL�)VS[�1Y

(M[LY�H�̀ LHYSVUN�KLJPZPVU��5(:*(9�

^LLKLK�V\[�ZP_�V[OLY�JVU[LUKLYZ�[V�

YL]LHS�[OH[�[OL�JP[`�JLU[YL�VM�

*OHYSV[[L��5VY[O�*HYVSPUH�̂ PSS�IL�

OVTL�[V�[OL�UL^�5(:*(9�/HSS�VM�

-HTL��;V�5(:*(9�MHUZ�L]LY`^OLYL��

P[�PZ�T`�KPZ[PUJ[�OVUV\Y�[V�HUUV\UJL�

[OH[�5(:*(9�OHZ�ZLSLJ[LK�

*OHYSV[[L��5*�[V�IL�[OL�OVTL�VM�[OL�

5(:*(9�/HSS�VM�-HTL���ZHPK�

5(:*(9�*OHPYTHU�HUK�*,6�)YPHU�

-YHUJL��;OL�*P[`�VM�*OHYSV[[L�̂ PSS�

^LSJVTL�MHUZ�MYVT�HYV\UK�[OL�

JV\U[Y`�HUK�L]LU�[OL�̂ VYSK�[V�[OL�

5(:*(9�/HSS�VM�-HTL���

;OL��������TPSSPVU�WYVQLJ[�̂ PSS�IL�

M\UKLK�I`�H�[^V�WLY�JLU[�PUJYLHZL�PU�

*OHYSV[[L�OV[LS�[H_LZ�[OH[�̂ PSS�IYPUN�

PU��������TPSSPVU��WS\Z�WYP]H[L�

ZWVUZVYZOPWZ�HUK�\UKLY�THYRL[�

IHUR�SVHUZ��;OL�JP[`�VM�*OHYSV[[L�̂ PSS�

V^U�HUK�VWLYH[L�[OL�MHJPSP[`�NP]PUN�

5(:*(9�WLYJLU[HNL�J\[Z�YHUNPUN�

(ALL�OF�FAME�FOR�#HARLOTTE
MYVT���WLY�JLU[�VM�YLZ[H\YHU[�ZHSLZ��

����WLY�JLU[�MVY�P[LTZ�SPRL�JH[LYPUN�

HUK�HKTPZZPVU�HUK�\W�[V����WLY�JLU[�

PU�TLYJOHUKPZL�YL]LU\LZ��WS\Z�

���������WLY�̀ LHY�[V�5(:*(9�

JOHYP[PLZ��

*OHYSV[[L�PZ�WYVQLJ[PUN���������

]PZP[VYZ�PU�P[Z�ÊYZ[�̀ LHY�VM�VWLYH[PVU��

KYVWWPUN�HUK�Z[HIPSPZPUN�[V�OHSM�[OH[�

PU������HUK�IL`VUK��*OHYSV[[L�PZ�
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www.arrowprecision.com
The highest quality race products from

Arrow Precision and ARP, direct to you.

Components available include

Steel Connecting Rods •

Cam Followers •

Valve Guides •

Pre Ground Shims •

Flywheels •

Replacement Rod Bolts •

Main Studs and Bolts •

Head Studs and Bolts •

Stretch gauges •

Assembly Lubes •

Specialist Kits, Porsche etc •

 Plus much more.

Buy online now at

YYePG Proudly Presents, Thx for Support

http://www.arrowprecision.com
http://www.arrowprecision.com
http://enquiries@arrowprecision.com


Backbone of the world’s best engines.
A great engine needs the support of a great crankshaft. The world’s leading motor manufacturers, tuners and engine

builders choose DKE crankshafts for their high performance engines and the results stand up for themselves.

The Brabus E V12 set the new world record for a street legal saloon at 350.1 kph, the Radical SR3 Turbo smashed the lap

     record at Germany’s infamous Nürburgring by 13 seconds and at Le Mans 2005 the Judd powered cars came

first at LM2 and second at LM1. To make sure your high performance engine isn’t spineless, fit a DKE crankshaft – the

power behind the world’s best. For more details call Tim Moss on +44(0)1455 27 37 38 or email dkecrankshafts@aol.com

YYePG Proudly Presents, Thx for Support

mailto:dkecrankshafts@aol.com
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When you need to control it, monitor it, log it or analyse it, MoTeC has the complete solution, from new
generation engine management units and sophisticated data acquisition systems to digital displays,
Lambda meters, CAN expanders and a wide range of sensors and accessories. MoTeC products are
innovatively engineered, delivering state of the art technology, superior build quality and exceptional
flexibility, with powerful software that is both user friendly and free. Visit the website to find out about our
latest releases and to locate a dealer, or contact our expert technical support team.

MoTeC Research Centre: +61 3 9761 5050

MoTeC Europe Ltd: +44 8700 119 100

MoTeC Systems USA: +1 714 895 7001

MoTeC Systems East: +1 704 799 3800 
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ovsuvsf!zpvs!ofuxpslt/!Ibwf!mput!pg!gsjfoet!boe!

dpoubdut!jo!uif!hbnf!boe!joufsbdu!xjui!uifn!b!mpu/!

Ofwfs!nblf!bo!fofnz!boe!ofwfs!gpshfu!b!gsjfoe/

Jodjefoubmmz-!bmm!uijt!nbz!ibwf!tpvoefe!wfsz!

qfstpobm!Ñ!cfuxffo!zpv!boe!nf!Ñ!cvu!cf!dbsfgvm!bcpvu!

jodmvejoh!nf!jo!zpvs!dpoofdujpo!mjolt/!J!nbz!cf!bcmf!up!

hvjef!zpv!up!uif!lopxmfehf!zpv!offe-!cvu!opu!up!

jnqpsubou!qpufoujbm!fnqmpzfst/!Jo!uibu!sfhbse-!J!dmbjn!

fejupsjbm!jnnvojuz/

joufsgbdf!boe!pqujnjtjoh!gffecbdlt<!boe!nbobhfnfou!

Ñ!mphjtujdt!boe!dsjujdbm!qbuit/

Dpoofdu!xjui!qfpqmf!xip!hfu!uifjs!iboet!ejsuz-!boe!

xip!lopx!bmm!uif!iboe!uppmt!joujnbufmz-!qfpqmf!xip!

tuvez!uppm!dbubmphvft!boe!lopx!uif!sjhiu!uppm!gps!uif!

kpc/!Gjoe!uif!hfofsbmjtu-!xip!nbz!cf!b!qbttbcmf!

nbdijojtu-!boe!epft!tpnf!dpnqptjuf!mbz.vq-!boe!fwfo!

lopxt!ipx!up!uftu!uzsft!Ñ!fwfo!tqfd!uzsft!Ñ!up!mfbso!

ipx!up!pqujnjtf!uifn/!Gjoejoh!tpnfpof!fyqfsjfodfe!

bu!bduvbm!sbdf!esjwjoh!jt!bmtp!tuspohmz!sfdpnnfoefe!Ñ!

ftqfdjbmmz!jo!b!Õep.ju.zpvstfmgÖ!dmbtt!tvdi!bt!Gpsnvmb!

TBF-!ps!tpmbs0fmfdusjd!wfijdmf!dpnqfujujpot!bu!uif!

vojwfstjuz!mfwfm/

JuÖt!bmtp!hppe!up!lopx!qfpqmf!xjui!vojrvf!ubmfout-!

ps!sbsf!boe!wbmvbcmf!fyqfsjfodf/!Opu!nboz!qsp!ufbnt!

dbo!tubsu!zpv!pvu!bt!bo!pwfsbmm!nbobhfs/!Sfdfou!

tpvhiu.pvu!qptjujpot!ibwf!jodmvefe!ebub!bdrvjtjujpo!

tqfdjbmjtut-!tvtqfotjpo!ezobnjdt!fohjoffst!boe!

dpnqvubujpobm!àvje!ezobnjdjtut/!JuÖt!ibse!up!tbz!xibu!

uif!ofyu!ipu!bsfb!njhiu!cf-!cvu!jg!zpv!dbo!ßoe!b!

gpsfnptu!fyqfsu!jo!ju-!ju!dpvme!ifmq/!Podf!uifz!hfu!jo!

uif!epps-!uifo!uifz!ufoe!up!hfofsbmjtf!bhbjo!)jo!uifjs!
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$ATA�INTERPRETATION
Ibwjoh!sfbe!zpvs!ÕCpui!CbssfmtÖ!

bsujdmf!)Sbdfdbs!Fohjoffsjoh!Bqsjm!

3117*-!J!ibe!up!fnbjm!up!ufmm!zpv!

bcpvu!b!qjfdf!pg!tpguxbsf!J!xspuf!

bgufs!uftujoh!bo!MNQ3!dbs!xjui!

mjofbs!qpufoujpnfufst/!Xifo!zpv!

mpplfe!bu!uif!usbdf!pg!bmm!gpvs!qmput!

vtjoh!uif!NpUfD!Joufsqsfufs!uif!

ebub!jt!wfsz!ibse!up!efdjqifs/!Bt!b!

sftvmu!pg!uijt!J!ibwf!qspevdfe!b!

tjnqmf!qjfdf!pg!tpguxbsf!uibu!zpv!

dbo!vtf!up!wjtvbmjtf!ipx!bmm!gpvs!

dpsofst!pg!uif!dbs!bsf!npwjoh!jo!

sfmbujpo!up!fbdi!puifs!gspn!b!mbqÖt!

xpsui!pg!ebub/!Uif!dpsofstÖ!ifjhiu!

bcpwf!uif!hspvoe!jt!bmtp!gbdupsfe!

jo/!Uijt!tpguxbsf!ibt!b!hbjo!)ps!

{ppn*!dpouspm!bt!zpv!nfoujpofe!tp!

zpv!dbo!tff!fwfo!tvcumf!

npwfnfout!dmfbsmz/

J!uijol!uibu!nz!tpguxbsf!

jmmvtusbuft!uif!qpjout!zpv!nbef!jo!

zpvs!bsujdmf!qfsgfdumz/!Jg!zpv!ublf!b!

mppl!bu!nz!xfctjuf!Ñ!xxx/

mjoqputjn/dpn!Ñ!zpv!xjmm!tff!uif!

gvmm!efnp/!

Qfufs!Ibssjt-!wjb!fnbjm

!ERO�INFORMATION
J!xpvme!mjlf!up!tbz!uibol!zpv!gps!

qvcmjtijoh!Tjnpo!NdCfbuiÖt!wfsz!

joufsftujoh!bsujdmf!po!xjoh!

tfmfdujpo!jo!W27O4/!Ju!qspwjefe!mput!

pg!hppe!jogpsnbujpo!gps!tpnfpof!

mjlf!nf!xip!ibt!cffo!joufsftufe!jo!

xjoh!eftjho!gps!zfbst/!Bt!b!tnbmm!

dpnnfou!J!xpvme!mjlf!up!ejsfdu!

sfbefst!up!N!TfmjhÖt!xfctjuf-!xijdi!

dpoubjot!bfspgpjm!qsphsbnnft!bt!

xfmm!bt!qspßmft/!Uif!beesftt!jt<!

xxx/bf/vjvd/fev0n.tfmjh0

Cbtujbo!Mpfgàfs!

Eju{johfo-!Hfsnboz!

sfmbuf!up!tpnfuijoh!puifs!uibo!

tpnf!wfsz!dpnqmfy!sfhvmbujpot/!Jg!

Gpsnvmb!2!xbt!bmm!bcpvu!

Õfoufsubjojoh!sbdjohÖ!uifo!xpvmeoÖu!

xf!ibwf!tpnf!tpsu!pg!dsptt!csffe!

cfuxffo!OBTDBS!boe!uif!Joez!

Sbdjoh!Mfbhvf@!Gpsnvmb!2!ibt!mptu!

jut!xbz!boe!cfdpnf!tfmg!pctfttfe-!

pqfomz!jhopsjoh!uif!xjefs!xpsme!pg!

npupstqpsu/!Gbot!dboÖu!hfu!ofbs!

uif!esjwfst!ps!dbst!boe!ibwf!up!

xbudi!fwfszuijoh!po!ufmfwjtjpo/!

Boe!cfdbvtf!pg!uif!svmft!uif!dbst!

bmm!mppl!uif!tbnf/!Hsppwfe!uzsft!

boe!uiptf!ipssjcmf!mppljoh!U.cbs!

dbnfsbt!nblf!uif!dbst!mppl!tuvqje!

boe!uiftf!ofx!uxjo!sfbs!xjoht!xjmm!

nblf!ju!xpstf/!J!uijol!xf!bsf!kvtu!

mvdlz!uif!ofx!djsdvjut!ibwf!tvdi!

hjbou!ftdbqf!bsfbt-!cfdbvtf!ju!

nfbot!uif!dbst!bsf!upp!gbs!bxbz!

gps!zpv!up!mppl!upp!dmptfmz"

Kvshfo!Tujgutdisbvcf!

E ttfmepsg-!Hfsnboz!

6IVA�)TALIA
J!xpsl!gps!uif!Jubmjbo!Bvupnpujwf!

Ufdiojdbm!Bttpdjbujpo!)BUB*!boe!

xf!bsf!pshbojtjoh!uif!tfdpoe!

svoojoh!pg!Gpsnvmb!BUB!3117/!

Uif!fwfou!jodmveft!cpui!Gpsnvmb!

TBF!Jubmz!boe!bmtp!Gpsnvmb!Ufdi/!J!

qsftvnf!zpvs!sfbefstijq!bmsfbez!

lopx!bmm!bcpvu!Gpsnvmb!TBF-!cvu!

Gpsnvmb!Ufdi!jt!b!Õofx!fouszÖ-!

ibwjoh!cffo!dpodfjwfe!cz!BUB!

jo!3116!up!qspnpuf!bmufsobujwf!

qspqvmtjpo!dvmuvsf!bnpoh!

tuvefout/!Bt!xjui!GTBF!boe!GTVL-!

GUfdi!jt!b!dpnqfujujpo!cfuxffo!

ufbnt!pg!tuvefout!gspn!bmm!pwfs!

uif!xpsme/!Ju!jt!efejdbufe!up!

bmufsobujwf!qspqvmtjpo!wfijdmft!

jodmvejoh-!cvu!opu!mjnjufe!up-!gvfm!

dfmm-!izcsje!boe!fmfdusjd/

Po!pvs!xfctjuf!zpv!dbo!gjoe!

b!cspdivsf!xijdi!fyqmbjot!npsf!

bcpvu!uif!uxp!dpnqfujujpot/!Ju!

hjwft!tpnf!jogpsnbujpo!bcpvu!

uif!3116!fwfou!boe!ijhimjhiut!po!

uif!3117!pof/!Uif!fwfou!xjmm!ublf!

qmbdf!bu!uif!Gjbu!Bvup!Qspwjoh!

Hspvoe!)Cbmpddp-!Wfsdfmmj*!gspn!8!

up!21!Tfqufncfs/

J!ipqf!zpv!boe!zpvs!sfbefst!

bsf!joufsftufe!jo!pvs!fwfou/!

Uif!xfc!beesftt!jt!xxx/bub/

ju0gpsnvmbbub0

E!Wjhofuub-!Jubmz

&ORMULA�IRRELEVANT�
JÖwf!cffo!bxbz!gspn!npupstqpsu!

gps!b!xijmf!boe!tp!J!xbt!tipdlfe!up!

tff!xibu!ibt!ibqqfofe!up!

joufsobujpobm!npups!sbdjoh/!Xifo!

J!mpplfe!bu!zpvs!Bqsjm!jttvf!)W27!

O5*!ju!xbt!xjui!tpnf!bnb{fnfou!Ñ!

xibu!ibt!ibqqfofe!up!uif!tfmg.

tuzmfe!qjoobdmf!pg!npupstqpsu!uibu!

jt!Gpsnvmb!2@!Dpouspm!qbsut!po!uif!

xbz!jo!3119-!pomz!pof!pqujpo!po!

fohjof!dpoßhvsbujpo-!ebgu!tqmju!

sfbs!xjohtÊ!Ibt!G2!sfhvmbufe!jutfmg!

joup!jssfmfwbodf@!Tvsfmz!G2!tipvme!
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+
pft!npupstqpsu!sfbmmz!offe!bopuifs!dbufhpsz!pg!sbdjoh@!Jo!uif!dbtf!

pg! HU4! uif! botxfs! dpvme! xfmm! cf! b! sftpvoejoh! zft/! Uijt! mbuftu!

dibnqjpotijq!pshbojtfe!cz!TSP!csjoht!b!ovncfs!pg!ofx!jefbt!up!

sbdjoh! uibu-! jg! tvddfttgvm-! dpvme!nblf! ju! tvddffe!xifo! tp!nboz!

puifst!jo!uif!qbtu!ibwf!gbjmfe/!Xjui!jut!psjhjobm!bqqspbdi-!ju!qspnjtft!up!

buusbdu!npsf!esjwfst!xjui!npsf!npofz!gvoejoh!npsf!ufbnt!xijmf-!bu!uif!

tbnf! ujnf-! tvqqpsujoh! b! ß!fme! xjui! b! cspbefs! sbohf! po! nbovgbduvsfstÖ!

qspevdut!uibo!ibt!cffo!tffo!jo!nboz!zfbst/!Ju!qmbot!up!bdijfwf!uijt!cz!uxp!

nfuipet!Ñ!uispvhi!uif!xbz!uif!svmft!pg!fmjhjcjmjuz!bsf!gsbnfe!boe!uispvhi!

uif!joopwbujwf!xbz!uifz!bsf!qpmjdfe/!

TSPÖt! jojujbm! joufoujpo!xbt!up!dsfbuf!b!dibnqjpotijq!uibu!ß!mmt! uif!hbq!

cfuxffo!pof.nblf!ÕdvqÖ!tfsjft!boe!gvmm.cmpxo!joufsobujpobm!HU!sbdjoh/!Ju!

xbt!gfmu! uibu!uif! kvnq!gspn!uif!gpsnfs!up!uif! mbuufs!xbt!upp!cjh!gps!uif!

esjwfst!boe!uif!ufbnt-!sftvmujoh!jo!b!mbdl!pg!fousbout!gps!uif!qsfnjfs!HU2!boe!

HU3! dmbttft! pg! uif! GJB! HU! dibnqjpotijq/! ÕXf! xfsf! sfhvmbsmz! btlfe! cz!

nbovgbduvsfst!up!dpotjefs!b!pof.nblf!tfsjft-Ö!fyqmbjot!Tufqibof!Sbufm!pg!

TSP/! Ijt! pshbojtbujpo! ibe! qsfwjpvtmz! cffo! tvddfttgvm! xjui! tjohmf.nblf!

dibnqjpotijqt!gps!Wfouvsj!boe!Mbncpshijoj-!cvu!up!ftubcmjti!tvdi!b!tfsjft!

ublft!fopsnpvt!jowftunfou-!xijdi!xbt!opu!gpsuidpnjoh!gps!boz!pg!uiftf!

puifs!qspqptfe!tfsjft/!
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Dpotjefsjoh!uif!qspcmfn-!Sbufm!qptuvmbufe!uif!jefb!pg!svoojoh!tfwfsbm!

pof.nblf!ß!fmet!uphfuifs!jo!pof!sbdf!boe!bxbsejoh!dvqt!up!uif!xjoofst!pg!

fbdi!nbsrvf/!Ju!xbt!b!sbejdbm!jefb!boe!xpvme!pomz!offe!b!gfx!pg!fbdi!uzqf!

pg!dbs!up!nblf!vq!b!ß!fme/!Jo!gbdu-!uif!bjn!jt!up!mjnju!fbdi!nbsrvf!up!b!nbyjnvn!

pg!tjy!dbst!up!qsfwfou!pof!npefm!cfdpnjoh!epnjobou/!Jo!uijt!xbz-!fwfo!xjui!

bt!gfx!bt!tjy!nbsrvft!uif!tfsjft!xjmm!fokpz!47!dbst!po!uif!hsje/

Ipxfwfs-!uif!cjh!dibmmfohf!xbt!up!gsbnf!b!tfu!pg!svmft!uibu!xpvme!bmmpx!

ejggfsfou!nbsrvft!up!svo!bhbjotu!fbdi!puifs!po!b!mfwfm!qmbzjoh!ß!fme!boe!lffq!

dptut!epxo/!Ipx!!dbo!zpv!nbudi!b!qpxfsgvm-!zfu!ifbwz!dbs!xjui!b!mjhiufs-!mftt!

qpxfsgvm!dpnqfujups@!Nbudijoh!qpxfs!uispvhi!dbqbdjuz!ps!xjui!b!sftusjdups!

xpvme!opu!cf!gbjs-!bt!uif!mjhiufs!dbs!xpvme!ibwf!b!cjh!bewboubhf/!Bmufsobujwfmz-!

b!dpnnpo!njojnvn!xfjhiu!xpvme!cf!jnqpttjcmf!bt!uif!ifbwz!dbst!dpvme!

ofwfs!nbudi!ju-!xijmf!uif!mjhiufs!poft!xpvme!cf!dbsszjoh!dsjqqmjoh!bnpvout!

pg!cbmmbtu/!Cvu-!cz!xpsljoh!xjui!uif!GJB-!TSP!gpvoe!b!tpmvujpo/
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Ju! tufnt! gspn! qjpoffsjoh! xpsl! dbssjfe! pvu! mbtu! zfbs! dpouspmmjoh! uif!

qfsgpsnbodf!pg!uif!HU2!dbst!ubljoh!qbsu!jo!uif!GJB!Fvspqfbo!HU!Dibnqjpotijq/!

NbtfsbujÖt!ND23!ibe!uisfbufofe!up!vqtfu!uif!cbmbodf!pg!qpxfs!jo!uijt!tfsjft!

evf!up!jut!tvqfsjps!joifsfou!ezobnjd!bewboubhft/!Xfsf!ju!bmmpxfe!up!sbdf!

vodifdlfe!uifo!ju!xpvme!ibwf!cffo!tp!epnjobou!uibu!uif!pomz!xbz!bozpof!

fmtf!dpvme!cf!dpnqfujujwf!xpvme!cf!up!cvjme!

sbdf.csfe!ipnpmphbujpo!tqfdjbmt/!Up!ubdlmf!

uif!qspcmfn-!TSP!uvsofe!up!uif!GJB!boe!jut!

ufdiojdbm! dpotvmubou! Qfufs!Xsjhiu/! If! ibe!

fyqfsjfodfe!uijt!qspcmfn!tpnf!zfbst!fbsmjfs!

sfdbmmjoh-!ÕJ!xbt!jowpmwfe!jo!HU2!boe!J!hpu!gfe!

vq!tjuujoh!jo!uif!ufdiojdbm!xpsljoh!hspvq!mjtufojoh!up!uif!bshvnfout!bcpvu!

uif!svmft/!J!tbje!uifsf!ibt!up!cf!b!cfuufs!xbz!pg!epjoh!uijt/Ö!Ju!uppl!voujm!3115!

gps!ijt!tpmvujpo!up!cf!ublfo!vq-!cvu!xibu!if!ibe!dpnf!vq!xjui!tffnfe!uif!

qfsgfdu!tpmvujpo!up!uif!qspcmfn!pg!uif!ND23/!Xsjhiu!dbmmfe!po!uif!ifmq!pg!

Tufggfo!Lptvdi!pg!EBUBT!boe-!vtjoh!uif!dpnqbozÖt!tjnvmbujpo!tpguxbsf!boe!

ebub!gspn!uif!Nbtfsbuj-!uifz!tfu!bcpvu!npefmjoh!jut!qfsgpsnbodf-!xpsljoh!

pvu!ipx!up!sftusjdu!ju!gbjsmz/

Gps! 3116! uifz! spmmfe! uijt! ufdiojrvf! pvu! up! uif! foujsf! HU2! ßfme! vtjoh!

tjnvmbujpo! up!bttftt! uif!qfsgpsnbodf!pg! uif!dbst!boe!sfbm! usbdl!ebub! up!

wbmjebuf!uif!sftvmu/!Uifo!ju!xbt!qpttjcmf!up!

bekvtu!uif!npefmt!up!frvbmjtf!uif!qfsgpsnbodf!

boe! uifo! jnqptf! uiptf! dibohft! poup! uif!

dbst/!Bt!b!cbtf!mjof!uifz!vtfe!uif!Qspesjwf.

efwfmpqfe!Gfssbsj!661!boe!uifo!nbudife!uif!

puifs! dbst! up! uibu/! Nptumz! uif! dpssfdujpot!

xfsf! nbef! xjui! xfjhiu! bekvtunfout! bmuipvhi! ju! xbt! qpttjcmf! up! vtf!

bfspezobnjdt!boe!fohjof!sftusjdups!dibohft!jg!ofdfttbsz/

ÕJg!pwfs!uxp!sbdft!xf!tff!bozuijoh!npsf!uibo!b!ibmg!tfdpoe!ejggfsfodf!

cfuxffo!uif!dbst!xf!uifo!bdu-Ö!fyqmbjot!Xsjhiu/!ÕXf!dbo!hfofsbmmz!hfu!uifn!
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)F�THE�NEW�'4��RULES�ARE�ABLE�TO�

ACHIEVE�THEIR�INTENTIONS�THEN�A�'4��

,OTUS�WILL�BE�THE�PROOF��0REVIOUSLY�

'4�REGULATIONS�HAVE�DICTATED�A�

MINIMUM�WEIGHT�LIMIT�THAT�WOULD�

HAVE�REQUIRED�A�RACING�VERSION�OF�

THE�%LISE�OR�%XIGE�TO�CARRY�BETWEEN�

����AND����KG�OF�BALLAST��.OT�ONLY�

WOULD�THIS�BE�AN�ENORMOUS�

CHALLENGE�TECHNICALLY��BUT�IT�WOULD�

ALSO�SWAMP�THE�POWER�AVAILABLE��

EVEN�FROM�THE�SUPERCHARGED�FOUR

CYLINDER�ENGINE�OF�THE�NEW�%XIGE�3��

!S�THE�NEW�RULES�POLICE�A�

PERFORMANCE�LEVEL�RATHER�THAN�ANY�

SINGLE�PHYSICAL�ATTRIBUTE�OF�THE�CAR�

THEN�,OTUS�CAN�USE�ITS�PRODUCTS��

LIGHT�WEIGHT�TO�THE�FULL�IN�PURSUIT�OF�

COMPETITIVENESS��4HIS�IS�AN�

ATTRACTION�THAT�THE�.ORFOLK�COMPANY�

QUICKLY�RECOGNISED�AND�INSPIRED�THE�

LAUNCH�OF�ITS�3PORT�%XIGE�'4��

PROGRAMME��

5V�SPTP[Z

#HRIS�!RNOLD�EXPLAINS��@)N�THEORY�

THERE�ARE�NO�LIMITS�FOR�,OTUS��4HERE�

ARE�NO�LIMITS�ON�POWER�AND�NO�LIMIT�

,OTUS�3PORT�%XIGE�'4�

ON�MINIMUM�MASS���7ITH�ITS����LITRE�

ENGINE�DEVELOPING����BHP��,OTUS�IS�

GOING�TO�BE�LESS�CONCERNED�WITH�

HAVING�ITS�PERFORMANCE�RESTRICTED��

RATHER�IT�WILL�BE�WORKING�TO�MATCH�THE�

BENCHMARK�OF�A�'4�0ORSCHE�CHOSEN�

BY�THE�&)!��4HAT�IS�NOT�TO�SAY�THE�%XIGE�

WILL�FOREVER�BE�STRUGGLING�TO�CATCH�UP��

2ATHER�!RNOLD�FEELS�THAT�WITH�A�

DIFFERENT�PERFORMANCE�PROlLE�TO�THE�

MORE�POWERFUL�BUT�HEAVIER�'4S��IT�WILL�

HAVE�A�SIGNIlCANT�ADVANTAGE�IN�SOME�

AREAS��@7E�WOULDN�T�BE�DOING�IT�IF�WE�

DIDN�T�FEEL�WE�HAD�A�GOOD�CHANCE��

3OME�OF�IT�WILL�BE�CIRCUIT�SPECIlC��)F�

YOU�GO�TO�AN�OUT�AND�OUT�POWER�

CIRCUIT��-ONZA�SAY��WE�ARE�ALWAYS�

GOING�TO�HAVE�A�TOUGH�TIME���HE�

ADMITS��@"UT�IF�YOU�GO�TO�A�MORE�

TECHNICAL�CIRCUIT��)�TRULY�BELIEVE�THAT�WE�

CAN�BE�VERY�STRONG��7E�CAN�CARRY�

MORE�SPEED�THROUGH�THE�CORNERS��WE�

HAVE�MORE�RESPONSIVENESS�AND�OUR�

CORNERING�ABILITY�OUGHT�TO�BE�BETTER��

7ITH�THE�VARIOUS�TRACK�AND�RACE�

VERSIONS�OF�THE�%LISE�%XIGE�CONCEPT�

THE�COMPANY�HAS�PRODUCED�OVER�THE�

YEARS��DEVELOPING�THE�'4��MEANT�IT�

3LM[�[V�YPNO[��.;��JVU[LUKLYZ�MYVT�4HZLYH[P��-LYYHYP��5PZZHU�HUK�3HTIVYNOPUP�
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WAS�COVERING�MOSTLY�WELLCHARTED�

TERRITORY��!RNOLD��@4HE�CHASSIS�IS�

COMPLETELY�STANDARD�AS�WE�TAKE�IT�OFF�

THE�PRODUCTION�LINE��7E�USE�THE�SAME�

CHASSIS�PICKUP�POINTS�BUT�ALL�THE�

CORNERS�ARE�NEW��7E�RUN�AT�A�MUCH�

LOWER�RIDE�HEIGHT�AND�OBVIOUSLY�WE�

HAVE�JOINTS�LOCKING�OUT�SO�WE�HAD�TO�

REDESIGN�AND�REFORMAT�ALL�THE�

WISHBONES��BRAKES�AND�UPRIGHTS��

4HE�!0�2ACING�DISCS�ARE�THE�

BIGGEST�THAT�COULD�BE�lTTED�INTO�THE����

AND���INCH�WHEELS�WHICH�ARE��IN�TURN��

LIMITED�BY�THE�BODYWORK��+EEPING�A�

CLOSE�AFlNITY�WITH�THE�ROAD�CAR�THE�

DAMPERS�ARE�A�DEVELOPMENT�OF�THOSE�

USED�ON�THE�%XIGE�3��ONLY�THREE�WAY�

RATHER�THAN�TWOWAY�ADJUSTABLE��4HE�

BIG�CHALLENGE�THOUGH�IS�TYRES��WITH�THE�

CAR�NEEDING�VERY�DIFFERENT�RUBBER�TO�

THE�REST�OF�THE�'4�lELD��@4YRES�ARE�

CRITICAL�FOR�OUR�TYPE�OF�CAR���CONlRMS�

!RNOLD��@7E�NEED�A�WELL�OPTIMISED�TYRE�

AS�WE�ARE�NOT�RELYING�ON�RAW�POWER��

WE�ARE�RELYING�ON�CORNERING�POWER�

AND�TYRES�ARE�A�BIG�PART�OF�THAT���

0OWERING�THE�3PORT�%XIGE�'4��IS�

THE�SAME�4OYOTA�ENGINE�AS�ALL�THE�

COMPANY�S�ROAD�CARS��lTTED�WITH�THE�

SAME�SUPERCHARGER�AS�THE�%XIGE�3�

BUT�GEARED�FASTER�TO�INCREASE�THE�

BOOST��&OR�ITS�RACING�APPLICATION�THE�

UNIT�IS�DRYSUMPED�AND�lTTED�WITH�

DIFFERENT�INDUCTION�AND�EXHAUST�

SYSTEMS��"UT��REMARKABLY��THE�

INTERNALS�REMAIN�UNTOUCHED�AND�EVEN�

WITH�POWER�NOW�UP�TO����BHP�THERE�

HAVE�BEEN�NO�PROBLEMS��@9OU�HAVE�TO�

TAKE�YOUR�HAT�OFF�TO�THOSE�4OYOTA�GUYS�

WHO�DESIGNED�THIS�ENGINE���SAYS�

!RNOLD��@IT�REALLY�HAS�GOT�FANTASTIC�

POTENTIAL���&OR�THE�ELECTRICS�THE�CAR�

CONTINUES�THE�RELATIONSHIP�WITH�%&)�FOR�

MANAGEMENT�BUT�THE�DASH�IS�FROM�

!)-�AND�IS�ABLE�TO�INTERFACE�WITH�THE�

CAR�S�#!.�SYSTEM�

4HE�TRANSMISSION��HOWEVER��WAS�

DEEMED�UNSUITABLE�FOR�A�COUPLE�OF�

REASONS��&IRSTLY�IT�WAS�FELT�THE�EXTRA�

TORQUE�FROM�THE�BLOWN�MOTOR�WOULD�

EXCEED�THE�TRANSMISSION�S�LIMITS�

AND��WITH�AN�(GATE�CHANGE��THE�

TIME�LOSS�WOULD�BE�UNACCEPTABLE��

3O��IT�WAS�REPLACED�WITH�A�(EWLAND�

0#4�4OURING�#AR�GEARBOX��WHICH�

SUITS�THE�TRANSVERSE�INSTALLATION��4HE�

NEW�'4��RULES�DO�NOT�MANDATE�A�

PRODUCTION�GEARBOX�AND�!RNOLD�

SEES�THE�CHOICE�AS�MORE�OF�A�COST�

AND�PERFORMANCE�CONSIDERATION�

(LYV�LMÊJPLUJ`

!ERODYNAMICALLY��THE�CAR�WAS�

ORIGINALLY�DESIGNED�USING�PREVIOUS�

EXPERIENCE�WITH�THE�PRODUCTION�

BODY�SHAPE��-OST�OF�THE�PANELS�

COME�FROM�THE�ROAD�CAR�BUT�ARE�

NOW�MADE�IN�CARBON��WHILE�THE�ROOF�

PANEL�IS�THE�DESIGN�INCORPORATING�A�

SCOOP�TAKEN�FROM�THE�ONEOFF�6��

%XIGE�'4�;2%�6��.�=��4HIS�

CONVENIENTLY�FEEDS�AIR�TO�AN�AIRTO

AIR�INTERCOOLER��WHICH�,OTUS�FEELS�

BRINGS�WORTHWHILE�WEIGHT�BENElTS�

OVER�A�WATERCOOLED�VERSION� �

��;/,�769:*/,�0:�;(2,5�(:�(�),5*/4(92�-69�

7,9-694(5*,
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)N�THE�RUSH�TO�GET�THE�CAR�READY�

FOR�THE�lRST�TEST�AT�0AUL�2ICARD�THERE�

WAS�NO�TIME�TO�PUT�IT�IN�THE�WIND�

TUNNEL��BUT�BEFORE�#HRISTMAS�IT�HAD�

A�SPELL�IN�THE�-)2!�FULLSCALE�FACILITY�

@7E�USED�THE�STANDARD�BODY�

SHAPE�SO�WE�KNOW�ROUGHLY�THAT�THAT�

HAD�BALANCED�DOWNFORCE�FRONT�AND�

REAR���SAYS�'AVAN�+ERSHAW��

PRINCIPLE�VEHICLE�DYNAMICS�

ENGINEER�AT�,OTUS�#ARS��(OWEVER��IT�

WAS�FOUND�THAT����PER�CENT�OF�THE�

DOWNFORCE�WAS�ON�THE�REAR��

@/BVIOUSLY�THE�REAR�WING�WAS�FAR�

,OTUS�3PORT�%XIGE�'4��CONTD�

MORE�EFlCIENT�THAN�WE�IMAGINED�SO�

WE�HAD�TO�MAKE�THE�FRONT�CREATE�

SOME�DOWNFORCE��7E�WERE�CAREFUL�

HOW�WE�DID�THAT��JUST�MAKING�SURE�THAT�

RADIATOR�EXITS�AND�THINGS�WERE�

PROPERLY�DONE��SOME�EXTRA�VENTS�FOR�

TRYING�TO�GET�THE�AIR�OUT�OF�THE�

WHEELARCHES�AND�REALLY�JUST�TRYING�TO�

MAXIMISE�THE�REAR�DIFFUSER��)T�SHOWS��

EVEN�ON�THE�ROAD�CAR��THAT�THE�CARS�ARE�

SENSITIVE�TO�THE�DIFFUSER�SHAPE��%VEN�

AT�CLUB�LEVEL��GUYS�PUT���MM�ON�AND�

THEY�ARE�QUICKER�ROUND�3NETTERTON�

AND�THE�HIGHSPEED�CIRCUITS��

!S�AN�EXPERIENCED�'4�RACER��

+ERSHAW�HAS�BEEN�DOING�MOST�OF�

THE�TESTING�AND�GIVES�SOME�

INTERESTING�FEEDBACK��@4HE�CAR�IS�

SIMILAR�TO�THE�ORIGINAL�,OTUS��)T�IS�

AGILE��AND�YOU�CAN�ACTUALLY�FEEL�THE�

CORNER�SPEEDS�ARE�HIGH���(E�

PARTICULARLY�LIKES�THE�CAR�S�LOW�

WEIGHT��@)T�S�JUST�ENJOYMENT�AND�THE�

ACCURACY�YOU�CAN�GET��4HAT�WAS�

WHAT�)�MISSED�IN�THE�-OSLER�A�LITTLE�

BIT��9OU�COULDN�T�BE�PINCHUP�

ACCURATE�EVERY�TIME�YOU�

APPROACHED�A�CHICANE��7ITH�THIS�IT�S�

LIKE�MILLIMETRE�PERFECT�EVERY�TIME��

'4��HAS�GENERATED�MUCH�

ENTHUSIASM�AT�,OTUS�AND�!RNOLD�IS�

STILL�PRAGMATIC��@4HE�WHOLE�'4��IS�A�

VOYAGE�OF�DISCOVERY��)T�MIGHT�END�UP�

STAYING�WITH�THE�%UROPEAN�&)!�AND�

THE�"RITISH�'4�ALLOWING�IT��IN�WHICH�

CASE�IT�S�GOING�TO�BE�FAIRLY�LIMITED��

"UT��IF�OTHER�NATIONAL�'4�

CHAMPIONSHIPS�AROUND�THE�WORLD�

START�ADOPTING�A�'4��CLASS��THEN�

POTENTIALLY�THERE�IS�QUITE�A�LARGE�

MARKET�FOR�THEM��
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4
pouf!Dbsmp-!33!Kbovbsz!3117!boe!

Nbsdvt!Hspoipmn!ublft!b!tfotbujpobm!

pwfsbmm!wjdupsz!jo!uif!bmm.ofx!Gpdvt!

ST!XSD17-!GpseÖt!ß!stu!wjdupsz!po!uijt!

mfhfoebsz!fwfou!tjodf!2::5!xjui!Gsbo�pjt!

Efmfdpvs/!Ju!xbt!b!sfnbslbcmf!sftvmu!dpotjefsjoh!

uibu!ju!xbt!uif!fy.Xpsme!DibnqjpoÖt!efcvu!sbmmz!

gps!ijt!ofx!ufbn-!qmvt!ju!xbt!uif!ß!stu!ujnf!uif!ofx!

Gpdvt!ibe!dpnqfufe!jo!bohfs!po!ubsnbd/!Boe!

xijmf!up!uif!hfofsbm!qsftt!uif!sftvmu!xbt!b!tipdl-!

uif!pnfot!ibe!cffo!hppe!qsjps!up!uif!tubsu!pg!

3117-!bt!uif!ofx!Gpdvt!ibe!bmsfbez!tfu!gbtuftu!

tubhf!ujnft!evsjoh!Sbmmz!Bvtusbmjb!)uif!ß!obm!fwfou!

pg!3116!tfbtpo*!boe!ibe!dpnqmfufe!pwfs!3111ln!

jo!uftujoh/!Xifo!zpv!dpotjefs!uibu!uif!XSD17!

qspkfdu!cfhbo!b!nfsf!23!npouit!qsfwjpvtmz-!juÖt!b!

sfnbslbcmf!bdijfwfnfou!boe!uif!wjoejdbujpo!pg!b!

qvojtijoh-!dpnqsfttfe!efwfmpqnfou!qsphsbnnf/

Uif!fohjoffsjoh!sftqpotjcjmjuz!gps!uif!qspkfdu!

sftut!xjui!Disjtujbo!Mpsjbvy-!ufdiojdbm!ejsfdups!pg!

GpseÖt!VL.cbtfe!sbmmz!qsfqbsbujpo!qbsuofst-!

N.Tqpsu!Mue-!svo!cz!fy.Csjujti!Sbmmz!Dibnqjpo!

Nbmdpmn!Xjmtpo/!Mpsjbvy!jt!ijhimz!sbufe!bt!b!

eftjhofs!xiptf!buufoujpo!up!efubjm!boe!mphjdbm!

bqqspbdi!qspevdft!sftvmut-!bt!qspwfo!jo!ijt!

esbnbujd!boe!tvddfttgvm!sf.eftjho!pg!uif!ÕNl2Ö!

Gpdvt!gps!uif!3114!tfbtpo/!Uijt-!boe!tvctfrvfou!

Gpdvt!XSD!dbst-!bmm!cfofß!ufe!gspn!MpsjbvyÖt!

ufdiojdbm!bcjmjujft-!qspevdjoh!b!csbdf!pg!sbmmz!xjot!

boe!gbtuftu!tubhf!ujnft/!Cvu!3116!qspwfe!up!cf!

tpnfuijoh!pg!b!ejq!jo!gpsn!jo!mjhiu!pg!bo!
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votupqqbcmf!Djusp�o!XSD!tufbnspmmfs!uibu!

tdppqfe!opu!pomz!uif!Esjwfst!ujumf!cvu!

NbovgbduvsfstÖ!ujumf!bmtp/

Vodpowfoujpobmmz-!uif!hpbm!xbt!up!efcvu!uif!

ofx!3117!dbs!bu!uif!ßobm!sbmmz!pg!3116!boe!

voefstuboebcmz-!gspn!b!QS!qfstqfdujwf!bu!mfbtu-!

Gpse!xbt!sfmvdubou!up!ep!uijt/!Cvu!uifsf!xbt!

nfuipe!up!MpsjbvyÖt!nbeoftt!bt!ju!xpvme!hjwf!

N.Tqpsu!wjubm!csfbuijoh!tqbdf!up!tpmwf!boz!

qpufoujbm!qspcmfnt!pwfs!uif!pomz!tvctuboujbm!

csfbl!jo!uif!XSD!dbmfoebs/!Bt!Mpsjbvy!fyqmbjot-!

Õuif!pomz!ujnf!jo!uif!zfbs!xifo!zpvÖwf!hpu!b!cju!pg!

ujnf!jt!cfuxffo!uif!mbtu!sbmmz!Ñ!Bvtusbmjb!Ñ!boe!

ufdiojdbm!sfhvmbujpot!gps!3117-!qbsujdvmbsmz!uif!

sfrvjsfnfou!gps!tpnf!dpnqpofout-!jodmvejoh!

usbotnjttjpot-!up!cf!tfbmfe!up!fotvsf!vtf!bdsptt!

uxp!fwfout/!ÕUifz!tofblfe!uibu!po!vt-Ö!if!tbzt/!ÕJ!

xbt!b!cju!hvuufe!sfbmmz-!cfdbvtf!ju!xbt!b!hppe!

qpmjujdbm!npwf!gspn!uif!puifs!ufbnt!up!tdsfx!vt/Ö!

Dmfbsmz-!hfuujoh!tubhf!njmft!po!uif!dbs!bt!fbsmz!bt!

qpttjcmf!xbt!dsvdjbm!up!b!tvddfttgvm!3117!tfbtpo/

Xjui!b!efcvu!po!Sbmmz!Bvtusbmjb!uif!hpbm-!ju! �

Npouf!Dbsmp-!xifo!zpv!ibwf!uxp!npouit/!Tp!J!

lofx!uibu!jg!xf!xfou!up!Bvtusbmjb!boe!xf!hpu!

esbnbt!boe!uif!fohjof!tiju!jutfmg!ps!uif!hfbscpy!

tiju!jutfmg!uifo!xfÖwf!hpu!uxp!npouit!up!usz!up!ßy!ju!

boe!tubsu!uif!tfbtpo!jo!b!ibmg!efdfou!qptjujpo/!Cvu!

jg!xf!xbjufe!voujm!Npouf!Dbsmp!boe!xf!ibe!b!

qspcmfn!uifo-!xjui!b!tdifevmf!mjlf!XSD-!ju!dpvme!

ublf!tjy!npouit!up!ßy!ju/Ö

Mpsjbvy!bmtp!ibe!pof!fzf!po!uif!sfwjtfe!
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nfbou!ibwjoh!uif!dbs!uftujoh!cz!nje.Pdupcfs!mbtu!

zfbs/!Bt!Gpse!pomz!sf.dpnnjuufe!up!uif!XSD!jo!

Opwfncfs!3115!boe!N.Tqpsu!sfdfjwfe!jut!ß!stu!DBE!

ß!mft!gspn!Gpse!gps!uif!ofx!cbtf!dbs!uif!gpmmpxjoh!

npoui-!uibu!hbwf!MpsjbvyÖt!24!qfstpo!ufdiojdbm!

ufbn!kvtu!pwfs!ojof!npouit!up!iju!jut!cvjme!

efbemjof-!gspn!tdsbudi/!Tp!hjwfo!uif!ujnftdbmf-!

xibu!qsjpsjujft!espwf!uif!eftjho@

7OPSVZVWO`�VM�KLZPNU

Xjui!bo!GJB.sfhvmbufe!2341lh!njojnvn!dbs!

xfjhiu-!tibwjoh!pwfsbmm!nbtt!xpvmeoÖu!tffn!b!

qsjpsjuz!gps!XSD!eftjhofst-!cvu!uif!lfz!up!tvddftt!

jt!uif!mpdbujpo!pg!uibu!xfjhiu/!Qspevdf!bo!

voefsxfjhiu!dbs!boe!ufbnt!dbo!cbmmbtu!ju!vq!up!uif!

njojnvn!ß!hvsf!boe-!fwfo!cfuufs-!uifz!dbo!qmbdf!

uibu!cbmmbtu!po!uif!dbs!jo!bo!bewboubhfpvt!

qptjujpo!uibu!qspevdft!sfbm!bewboubhft!gps!xfjhiu!

ejtusjcvujpo!boe!pwfsbmm!iboemjoh/!MpsjbvyÖt!

eftjho!qijmptpqiz!tfflt!up!nbyjnjtf!uijt!gbdups-!

cvu!uifo!ublft!ju!b!tubhf!gvsuifs/!ÕJoufhsbujpo!jt!uif!

lfz-Ö!if!tbzt-!Õxijdi!nfbot!cfgpsf!zpv!dbo!eftjho!

bozuijoh!zpv!ibwf!up!eftjho!fwfszuijoh/!Xifo!

zpv!mppl!bu!uif!ofx!dbs!Ñ!boe!uifsf!bsf!uijoht!

ifsf!uibu!J!epoÖu!xbou!up!tbz!Ñ!xfÖwf!joufhsbufe!

gvsuifs!bsfbt/!Xiz@!Cfdbvtf!jg!pvu!pg!uxp!qbsut!

xf!dbo!nblf!pof!qbsu-!ß!stu!zpvÖwf!tbwfe!npofz!

boe!tfdpoe!zpvÖwf!tbwfe!xfjhiu!cfdbvtf!uxp!

qbsut!ibwf!up!cf!hmvfe!ps!xfmefe!ps!kpjofe!

uphfuifs!boe!uibu!kpjou!dptut!zpv!xfjhiu/Ö

Bqqmzjoh!uibu!qijmptpqiz!up!uif!Nl2!Gpdvt!

zjfmefe!sfbm!sftvmut!jo!3114!boe!3115-!cvu!

eftjhojoh!uif!bmm.ofx!dbs!sfqsftfoufe!fwfo!npsf!

pg!b!dibmmfohf!cfdbvtf!uif!tfdpoe!hfofsbujpo!

Gpdvt!pggfsfe!op!dmfbs!bewboubhft!bt!b!cbtf!dbs/!

Cjhhfs-!ifbwjfs!boe!ijhifs!uibo!uif!Nl2!Gpdvt!

Ötifmm-!jo!nboz!tfotft!uif!pme!dbs!xbt!b!cfuufs!

cbtf!up!xpsl!gspn/!Ipxfwfs-!uifsf!xfsf!

bewboubhft!Ñ!uif!ofx!cpeztifmm!jt!cfuufs!

bfspezobnjdbmmz-!qbsujdvmbsmz!bu!uif!sfbs-!qmvt!uif!

fohjof!jo!uif!Nl3!spbe!dbs!jt!npvoufe!mpxfs!boe!

jt!opx!bmm!bmvnjojvn/

B!gvmm!eftjho!dpodfqu-!jodmvejoh!spmmdbhf-!

tubsufe!fbsmz!po!xjui!b!qspevdujpo!mjof!Gpdvt!

TU331!Ötifmm!bssjwjoh!jo!Nbsdi/!Sfevdjoh!xfjhiu-!

jnqspwjoh!jnqbdu!qspufdujpo!boe!jodsfbtjoh!

tujggoftt!xfsf!ijhi!vq!uif!bhfoeb-!xjui!N.tqpsu!

bjnjoh!up!fyqmpju!uif!GJBÖt!431lh!njojnvn!Ötifmm!

nbtt!svmf!bt!nvdi!bt!qpttjcmf/!ÕXf!ejeoÖu!hfu!uif!

Ötifmm!up!431lh-Ö!tbzt!Mpsjbvy-!Õxf!hpu!ju!up!451lh!

cfdbvtf!xf!mfgu!sfjogpsdfnfou!jo!uif!tjmm!boe!

beefe!fyusb/!JuÖt!mjlf!bo!Bsndp!cbssjfs!jo!uifsf!gps!

tjef!jnqbdu!qspufdujpo!boe-!cfdbvtf!uif!xfjhiu!jt!

mpx!epxo-!ju!epftoÖu!hjwf!bozuijoh!bxbz/Ö

Joufsftujohmz-!MpsjbvyÖt!bqqspbdi!up!spmmdbhf!

eftjho!jt!qsbhnbujd!boe!iboet.po-!bwpjejoh!

fydfttjwf!dpnqvufs.cbtfe!ß!ojuf!fmfnfou!

bobmztjt/!If!fyqmbjot;!ÕXf!cvjme!b!mpu!pg!spmmdbhf!

wbsjbout!boe!uifo!uxjtu!uif!dbs!vtjoh!izesbvmjd!

bduvbupst!boe!nfbtvsf!vtjoh!ejbm!uftu!hbvhft/!

Uifo!xf!dbo!ufmm!uif!hvzt!Õdvu!uijt!uvcf-!xfme!uibu!

pof-!mfuÖt!ep!ju!xjui!cjhhfs!hbvhf!uvcft-!tnbmmfs!

hbvhf!uvcft-!uijt!boe!uibu/!Xf!dbo!uftu!ß!wf!

jufsbujpot!pg!spmmdbhf!jo!pof!ebz!uijt!xbz///!JuÖt!b!

mpu!rvjdlfs!uibo!svoojoh!ju!uispvhi!b!dpnqvufs!gps!

uxp!ebzt/Ö

Cfbsjoh!jo!njoe!uif!bxgvm!fwfout!po!Sbmmz!HC!

mbtu!zfbs-!N.TqpsuÖt!bjn!xjui!uif!ofx-!xjefs!dbs!

xbt!up!npwf!uif!pddvqbout!gvsuifs!jocpbse-!

sfmbujwfmz!tqfbljoh-!up!jnqspwf!tjef!jnqbdu!

qspufdujpo/!Jo!uvso-!uijt!nfbou!sfevdjoh!uif!xjeui!

pg!uif!usbotnjttjpo!uvoofm/!Eftqjuf!uijt!

npejß!dbujpo!uipvhi-!uif!ufbn!ibt!tujmm!nbobhfe!

up!qbdlbhf!uif!qspqtibgu!boe!fyibvtu!xjuijo!uif!

tuboebse!Gpse!qspevdujpo!tusvduvsf!gspn!uif!

gspou.xiffm!esjwf!TU331/

(SS�HSSV`�LUNPUL

Bmuipvhi!uif!ijhi!qfsgpsnbodf!Gpdvt!spbe!dbs!

4ECHNICAL�SPECIFICATION��&ORD�&OCUS�23�72#����
,UNPUL!� -VYK��  �JJ��7PWV�I\PS[��0��+\YH[LJ�>9*�LUNPUL��-V\Y�J`SPUKLYZ�����]HS]LZ��)VYL���TT��

:[YVRL���TT��7P�LSLJ[YVUPJ�LUNPUL�THUHNLTLU[�Z`Z[LT��.HYYL[[�[\YIVJOHYNLY��^P[O�-0(�

YLX\PYLK����TT�PUSL[�YLZ[YPJ[VY���(PY�PU[LYJVVSLY��*H[HS`[PJ�JVU]LY[LY�

7V^LY!� ����IOW�H[������YWT

;VYX\L!� ����5T�H[������YWT

;YHUZTPZZPVU!� 7LYTHULU[�MV\Y�^OLLS�KYP]L�̂ P[O�4�:WVY[�KLZPNULK�HJ[P]L��JLU[YL�KPMMLYLU[PHS��7P�LSLJ[YVUPJ�

KPMMLYLU[PHS�JVU[YVS�\UP[Z��4�:WVY[�9PJHYKV�Ê�]L�ZWLLK�ZLX\LU[PHS�NLHYIV_�̂ P[O�

LSLJ[YVO`KYH\SPJHSS`�JVU[YVSSLK�ZOPM[��4�:WVY[�:HJOZ�T\S[P�KPZJ�JHYIVU�JS\[JO�

:\ZWLUZPVU!� -YVU[�HUK�YLHY!�4HJ7OLYZVU�Z[Y\[Z��MYVU[��HUK�;YHPSPUN�(YT��YLHY��̂ P[O�9LPNLY�L_[LYUHS�

YLZLY]VPY�KHTWLYZ��HKQ\Z[HISL�PU�I\TW�HUK�YLIV\UK��-\SS`�HKQ\Z[HISL�MHIYPJH[LK�Z[LLS�SPURZ��

-YVU[�HUK�YLHY�HU[P�YVSS�IHYZ��*HZ[�Z[LLS�\WYPNO[Z��*LYHTPJ�̂ OLLS�ILHYPUNZ�

>OLLSZ!� .YH]LS!��PU�=���PU��THNULZP\T��̂ OLLSZ�̂ P[O�)-�.VVKYPJO����TT�[`YLZ�

� (ZWOHS[!��PU�=���PU��THNULZP\T��̂ OLLSZ�̂ P[O�)-�.VVKYPJO����TT�[`YLZ�

)VK`ZOLSS!� <UP[HY`�JVUZ[Y\J[PVU��<UPX\L�JVTWVZP[L�ZPKL�WHULSZ��>LSKLK�;���Z[LLS�ZHML[`�YVSS�JHNL��

(LYVK`UHTPJ�YLHY�̂ PUN��<UPX\L�MYVU[��I\TWLY
�[YLH[TLU[�

,SLJ[YVUPJZ!� -\SS�7P�JOHZZPZ�HUK�LUNPUL�KH[H�HJX\PZP[PVU�MVY�VU�L]LU[�KPHNUVZ[PJZ�HUK�WLYMVYTHUJL�

KL]LSVWTLU[�

-\LS�[HUR!� -0(�-;��[HUR�� ��SP[YL�JHWHJP[`��SVJH[LK�JLU[YHSS`�

+PTLUZPVUZ!� 3LUN[O!�����TT��

� >PK[O!�����TT�

� >OLLSIHZL!�����TT�

� >LPNO[!�����RN�TPUPT\T�
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boe!iboemjoh/!Uiftf!xfsf!mphjdbm!eftjho!hpbmt!cvu-!

tvsqsjtjohmz-!Mpsjbvy!xbt!ofwfs!b!gbo!pg!uijt!

usbotnjttjpo!mbzpvu!uibu!ifÖe!cffo!gpsdfe!up!dbssz!

pwfs!po!ijt!3114.3116!XSD!dbst!po!dptu!hspvoet/!

Tp!gps!uif!ofx!Gpdvt!ifÖt!pqufe!gps!b!

usbotwfstf!hfbscpy!eftjho-!xijdi!svot!dpousbsz!

up!dvssfou!XSD!uijoljoh!bt!juÖt!qptjujpofe!gvsuifs!

gpsxbse!jo!uif!dbs!boe!up!pof!tjef/!Tvsfmz!uibuÖt!b!

sfusphsbef!tufq!jo!xfjhiu!ejtusjcvujpo!ufsnt@!

Xfmm-!gpmmpx!MpsjbvyÖt!usbjo!pg!mphjd!uispvhi!boe!

zpv!sfbmjtf!uijt!tjnqmz!jtoÖu!uif!dbtf/!ÕJg!zpv!ep!b!

mpohjuvejobm!hfbscpy!ju!xfjhit!:1lh!boe!zpv!dbo!

hfu!uif!xfjhiu!1/6n!gvsuifs!cbdl!epxo!uif!dbs!

uibo!xjui!b!usbotwfstf!voju/!Jg!zpv!ep!b!usbotwfstf!

hfbscpy!zpv!tbwf!41lh!boe-!jg!zpv!xbou!up!qvu!uibu!

41lh!bt!cbmmbtu-!zpv!dbo!qvu!ju!cfijoe!uif!sfbs!

xiffmt/!Uibu!nfbot!zpv!npwf!ju!3/6n!gvsuifs!cbdl!

epxo!uif!dbs-!tp!fggfdujwfmz!uif!pggtfu!jt!nvdi!

cjhhfs/!Tp!uif!xfjhiu!ejtusjcvujpo!jt!cfuufs!xjui!b!

usbotwfstf!hfbscpy-!qmvt!zpvÖwf!nbef!uif!dbs!

41lh!mjhiufs-Ö!Mpsjbvy!fouivtft/

IfÖt!bmtp!wfsz!qptjujwf!bcpvu!uif!efdjtjpo!up!

txbq!gspn!Yusbd!up!Sjdbsep!bt!N.TqpsuÖt!

usbotnjttjpo!qbsuofs!xijdi-!bhbjo-!svot!dpousbsz!

up!qfsdfjwfe!pqjojpo-!fwfo!xjuijo!uif!ufbn!jutfmg/!

ÕXifo!J!tbje!up!Nbmdpmn!\Xjmtpo^!Óxf!hp!xjui!

SjdbsepÔ!if!tbje!up!nf-!ÓJ!sftfswf!uif!sjhiu!up!

dibohf!uibu!efdjtjpo/Ô!JuÖt!uif!ßstu!ujnf!fwfs!if!
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Higher Performance

Pi Research
Brookfield Motorsports Centre

Twentypence Road
Cottenham, Cambridge 

CB4 8PS, UK

Tel: +44 (0)1954 253600
Fax: +44 (0)1954 253601

www.piresearch.com
enquiries@piresearch.com

The Ford World Rally operation run by M Sport
has used Pi Research electronics for the last
six seasons. This long term partnership has
led to a multitude of international and national
rally wins and a World Championship points
scoring performance that has broken all
records. The BP-Ford World Rally team chose 
Pi Research systems and solutions to control,
acquire and analyze all its chassis, engine 
and driver data.

Pi Research advanced electronics and
software products are used around the world
in all major motorsport formulae. We have
contributed to the success of champions in
Formula One, Champ Cars, IRL, NASCAR,
WRC, BTCC, A1GP and International Karting
among many others. 

At Pi Research success does not breed
complacency. We constantly seek out 
new ways of extracting and exploiting data
to drive higher performance. We strive 
to deliver the reliability that teams expect 
when the difference between winning 
and losing is measured in milliseconds. 
And we support our customers trackside 
to make sure Pi Research systems are
delivering clear advantage.

You can visit Pi Research on the web at 
www.piresearch.com
Or call Martin Tolliday on 01954 253671

'Pi Research systems
helped us find rally-winning
performance fast’

Christian Loriaux_Technical Director

BP-Ford World Rally Team

technology you can trust

_
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Dibnqjpotijq!jt!opu!b!tjnqmf!nbuufs/!Uif!

ujnf!ublfo!up!csjoh!b!ofx!ufbn!up!uif!hsje!

gspn!bdrvjsjoh!jojujbm!jowftunfou!dbqjubm!

efqfoet!po!uif!ufbnÖt!mpohfs!ufsn!qsptqfdut!boe!

hpbmt/!Effq.qpdlfufe!ufbnt!dbo!bggpse!up!tfu!vq!

tfwfsbm!zfbst!cfgpsf!uifz!sbdf!tvdi!bt!Upzpub-!gps!

fybnqmf-!xip!tqfou!b!xipmf!zfbs!kvtu!tibepxjoh!

uif!sfbm!tfbtpo!jo!psefs!up!mfbso!uif!qspdftt/!B!

tnbmm!ofx!ufbn-!ipxfwfs-!dboopu!bggpse!up!tqfoe!

npsf!uibo!b!tjohmf!qsfqbsbujpo!zfbs!cfgpsf!

sbdjoh-!jg!uibu/!

Bmuipvhi!sbdjoh!dpnnfodft!evsjoh!Nbsdi!ju!jt!

uif!qsfwjpvt!Opwfncfs!uibu!dpoubjot!uif!nptu!

jnqpsubou!efbemjof/!Uif!26ui!jt!uif!ebuf!cz!xijdi!

b!ufbnÖt!GJB!fousz!nvtu!ibwf!cffo!tvcnjuufe!

vomftt!vobojnpvt!bhsffnfou!dbo!cf!sfbdife!xjui!

uif!sftu!pg!uif!hsje!up!bmmpx!b!mbuf!fousz-!tvdi!bt!

ibqqfofe!xjui!Tvqfs!Bhvsj!G2!gps!3117/
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Uif!pgßdjbm!fousz!gpsn!nvtu!cf!bddpnqbojfe!cz!b!

%59n!efqptju/!Uif!efqptju!npofz!jt!dbtife!cz!uif!

GJB!boe!uifo!sfuvsofe!up!uif!ufbn!bt!uxfmwf!frvbm!

qbznfout!uispvhipvu!uif!tfbtpo/!Uif!efqptju!

sfrvjsfnfou!jt!uifsf!up!fodpvsbhf!ufbnt!up!
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up!fotvsf!ju!ibt!fopvhi!npofz!up!mbtu!gspn!jut!

tubsu!qpjou!uif!qsfwjpvt!zfbs!voujm!uif!foe!pg!jut!

ßstu!sbdjoh!tfbtpo-!b!qsbdujdbm!njojnvn!pg!uxp!

zfbst/!Up!cf!qsvefou-!uibu!npofz!tipvme!cf!jo!uif!

cbol!bu!uif!tubsu!pg!uif!qsf.zfbs!cvjme.vq-!boe!boz!

ufbn!uibu!ibt!opu!tvgßdjfou!dbqjubm!bu!tubsu.vq!jt!

bu!tfsjpvt!sjtl!pg!mptjoh!qbsu!ps!bmm!pg!jut!%59n/

Xijmtu!tqpotpst!nbz!cf!ibqqz!up!tff!uifjs!

csboet!bewfsujtfe!po!ufmfwjtjpo!jo!dpokvodujpo!

xjui!G2!sbdjoh-!uif!sjtl!pg!qpttjcmz!mptjoh!vq!up!

%59n!jt!upp!nvdi!gps!nptu!pg!uifn!boe-!bt!b!

sftvmu-!uifz!bsf!vomjlfmz!up!mfoe!uif!ufbn!uif!

efqptju/!Uif!bewfsujtfst!bsf!opu!uif!qsjnbsz!

cvtjoftt!nbobhfst!boe!bsf!voefstuboebcmz!mpbui!

up!bddfqu!uif!sjtl!joifsfou!jo!b!nbobhfnfou!ufbn!

xiptf!tubgg!uifz!ibwf!ofjuifs!diptfo!ops!dbo!

ejsfdumz!dpouspm/!B!ofx!ufbn!nbz!tjho!vq!bmm!uif!

tqpotpstijq!ju!offet!boe!tujmm!cf!tipsu!pg!efqptju/

Cpsspxjoh!gspn!b!cbol!jt!b!opo.tubsufs!vomftt!

pof!jt!qsfqbsfe!up!mpehf!bo!bqqspqsjbuf!bnpvou!

pg!dpmmbufsbm/!Fwfo!jg!pof!tfdvsft!tvdi!b!mpbo!uif!

joufsftu!dibshft!bmpof!dpvme!dptu!%2n!ps!npsf-!

cfjoh!nbzcf!uxp!qfs!dfou!pg!pofÖt!ßstu!boovbm!

cvehfu/!Uif!GJB!xjmm!qbz!joufsftu!po!uif!%59n!ju!
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cpsspxjoh!sbuf!xjmm!bmxbzt!cf!mpxfs!uibo!jut!

mfoejoh!sbuf!boe!uif!ufbn!xjmm!mptf!npofz/!

Ipxfwfs!ejgß!dvmu!ju!nbz!cf-!uif!cpoe!npofz!nvtu!

cf!gpvoe-!voefs!uif!dvssfou!GJB!svmft!bu!mfbtu/

ÕJg!zpv!xjti!up!foufs!uif!GJB!Gpsnvmb!2!

Xpsme!Dibnqjpotijq!boe!zpvs!fousz!jt!

bddfqufe-!zpv!xjmm!cf!pggfsfe!uif!

pqqpsuvojuz!up!tjho!b!Dpodpsef!Bhsffnfou!

xjui!Gpsnvmb!2!Nbobhfnfou!boe!uif!GJB/!

Bt!gbs!bt!uif!dvssfou!Dpodpsef!ufsnt!bsf!

dpodfsofe-!uijt!jt!cfuxffo!Gpsnvmb!2!

Nbobhfnfou!boe!uif!sftqfdujwf!ufbn!uibu!

jt!b!tjhobupsz!up!uif!dvssfou!bhsffnfou/Ö
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Uif!Dpodpsef!Bhsffnfou!efubjmt!bsf!nptumz!

ijeefo!voujm!bgufs!pof!ibt!hbjofe!GJB!bqqspwbm-!

jodmvejoh!mpehfnfou!pg!uif!efqptju-!boe!pof!jt!

bmsfbez!dpnnjuufe!up!sbdf!bu!uibu!qpjou/!Ibwjoh!

tqfou!%211n!ps!tp!up!hfu!uibu!gbs!ju!jt!mftt!mjlfmz!

uibu!pof!xjmm!rvjccmf!pwfs!uif!Dpodpsef!ufsnt/!B!

wfsz!ofbu!bssbohfnfou!uibu!tffnt!opu!up!cf!

jmmfhbm!voefs!FV!mbx/!Jo!uifpsz-!pof!dbo!sbdf!

xjuipvu!cfjoh!b!Dpodpsef!tjhobupsz-!cvu!op!ufbn!

ublft!uibu!spvuf/ �
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Pomz!uxp!ufbnt!dbo!dvssfoumz!cf!dpotjefsfe!usvmz!

joefqfoefou-!xjui!uif!sftu!cfjoh!npsf!

sfbmjtujdbmmz!eftdsjcfe!bt!efqbsunfoubm!pggtipput!

pg!nbjotusfbn!dbs!nbovgbduvsfst!)xjui!uif!tjohmf!

fydfqujpo!cfjoh!b!wfoeps!pg!tpgu!esjolt*/

Xipmmz!pxofe-!ps!ujfe-!ufbnt!dbo!svo!bu!b!

ß!obodjbm!mptt!bt!uifjs!dptut!bsf!mbshfmz!nfu!cz!

uifjs!qbsfouÖt!bewfsujtjoh!cvehfut-!xjui!tpnf!

dpousjcvujpo!gspn!puifs!efqbsunfout!tvdi!bt!S'E!

qfsibqt/!Joefqfoefou!ufbnt!nvtu!nblf!uifjs!

pxo!jodpnf!boe!uifjs!pxo!qspß!ut/

Pof!joefqfoefou!ufbn!ß!mfe!dpsqpsbuf!

bddpvout!tipxjoh!b!qspß!u!cfgpsf!uby!pg!fybdumz!

ß!wf!qfs!dfou!pg!hsptt!jodpnf/!Tvdi!b!ofbu!ß!hvsf!

qpjout!up!b!efdjtjpo!uibu!ß!wf!qfs!dfou!xbt!up!cf!

uif!qspß!u!nbshjo-!boe!uibu!bnpvou!xbt!uifo!ublfo!

pgg!uif!upq!pg!uif!tqpotpstÖ!npofz/!Uif!qsbdujdf!pg!

tqfoejoh!pomz!:6!qfs!dfou!pg!tqpotpstÖ!npofz!

ofdfttbsjmz!qvut!bo!joefqfoefou!ufbn!bu!b!

ejtbewboubhf!dpnqbsfe!up!uif!ujfe!ufbn!uibu!dbo!

tqfoe!211!qfs!dfou/!Jg!pof!ublft!upp!nvdi!pvu!pg!

boz!cvtjoftt!uifo!ju!dboopu!hspx-!boe!ju!nbz!cf!

jodpnf!bu!cfuxffo!%336n.%361n-!uif!dmbjnfe!%6n!

jt!tujmm!pomz!3.3/6!qfs!dfou!qspß!u/!Nptu!cvtjofttft!

xpvme!qsfgfs!up!tff!b!mbshfs!qspß!u!bt!3/6!qfs!dfou!

jt!mjuumf!npsf!uibo!Fvspqfbo!joà!bujpo-!efqfoejoh!

po!xijdi!pgß!djbm!ß!hvsf!zpv!ibqqfo!up!cfmjfwf"!

Pof!dbo!hfu!cfuufs!uibo!3/6!qfs!dfou!gspn!b!mpdbm-!

sjtl!gsff!efqptju!bddpvou!boe!jg!Sfobvmu!Hspvq!

xfsf!opu!jo!gbdu!hfuujoh!bo!jodbmdvmbcmf!bnpvou!pg!

qptjujwf!bewfsujtjoh!gspn!uifjs!Gpsnvmb!2!

qsftfodf-!uifo!G2!gps!qspß!u!bmpof!jt!vomjlfmz!up!cf!

b!cvtjoftt!uibu!uifz!xpvme!dipptf!up!tubsu/

G2!ufbnt!tqfou!bo!bwfsbhf!ftujnbufe!%361n!up!

bdijfwf!bcpvu!81!dibnqjpotijq!qpjout!evsjoh!

3116-!zjfmejoh!b!dptu!qfs!qpjou!pg!tpnf!%5n/!Uif!

fyqfoejuvsf!rvpufe!jt!pomz!boovbm!tqfoejoh!boe!

epft!opu!jodmvef!uif!bddvnvmbufe!wbmvf!pg!

qspqfsuz-!dbqjubm!qmbou!boe!frvjqnfou!ps!uif!tljmm!

boe!lopxmfehf!pg!tubgg/!Uif!sfbm!dptu!qfs!qpjou!jt!

uifsfgpsf!bqqsfdjbcmz!npsf!uibo!%5n/

Tqfoejoh!xibufwfs!ju!dptut!up!xjo!b!

dibnqjpotijq!nbz!opu!ofdfttbsjmz!sftvmu!jo!b!

ufbn!uibu!dbo!sfuvso!nvdi!jodpnf!up!jut!psjhjobm!

jowftupst-!ps!qfsibqt!GJBU!gps!pof!xpvme!opu!cf!jo!

tp!nvdi!uspvcmf/!Jg!b!ufbn!svot!gps!ß!wf!zfbst!

tqfoejoh!fopvhi!npofz!up!xjo!b!dibnqjpotijq!

gps!b!tjohmf!zfbs!boe!uifo!efdmjoft!jo!tvctfrvfou!

zfbst-!uif!pwfsbmm!sfuvso!po!uif!psjhjobm!

jowftunfou!nbz!opu!cf!bt!ifbmuiz!bt!uif!ufbn!uibu!

tqfoet!mftt!po!qfsgpsnbodf!boe!jt!bcmf!up!

ejtusjcvuf!npsf!pg!jut!jodpnf!up!tibsfipmefst/!Ps-!

bt!Nby!Nptmfz!qvu!ju-!ÕPof!nbovgbduvsfs!jt!

tqfoejoh!b!tvn!hsfbufs!uibo!ibmg!pg!jut!upubm!

boovbm!ejwjefoe/!Uijt!jt!votvtubjobcmf!boe!tppofs!

ps!mbufs!uif!tibsfipmefst!xjmm!opujdf/Ö

B!ofx!boe!joefqfoefou!ufbn!dboopu!

jnnfejbufmz-!ps!sfbmjtujdbmmz-!cf!svo!bt!b!ufbn!

eftujofe!up!cf!xpsme!dibnqjpot-!ops!dbo!ju!svo!bt!

uif!mptt!nbljoh!bewfsujtjoh!efqbsunfou!pg!b!

mbshfs!dpnqboz/!Ju!nvtu!jotufbe!cf!tusvduvsfe!bt!b!

opsnbm!ofx!cvtjoftt!boe!tffl!up!nblf!b!qspß!u/!

Uibu!nfbot!ju!tipvme!svo!po!jut!pxo!npofz!gspn!

bt!fbsmz!bt!qpttjcmf!boe!uifo!tipx!b!qspß!u!gspn!

fbdi!boe!fwfsz!sbdjoh!zfbs/
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uibu!6!qfs!dfou!xbt!upp!nvdi!gps!uibu!qbsujdvmbs!

ufbn-!xijdi!gfmm!joup!ejgß!dvmuz!boe!xbt!tpme/

Uif!xipmmz!pxofe!Sfobvmu!ufbn!sfqpsufe!uibu!

ju!ibe!nbef!%6n!qspß!u!evsjoh!jut!3115!ß!obodjbm!

zfbs/!Fybdumz!po!xibu!cbtjt!uibu!ibe!cffo!

dbmdvmbufe-!boe!xibu!sfbm!nfbojoh!ju!ibe-!nvtu!cf!

pqfo!up!rvftujpo!gps!boz!dpsqpsbuf!ejwjtjpo-!jo!
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jogpsnfe!ftujnbuf!pg!uif!ufbnÖt!3115!hsptt!
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ifsf!bsf!tpnf!dpnnpomz!ifme!ofhbujwf!

qfsdfqujpot!tvsspvoejoh!cbuufsz!

ufdiopmphz!bt!b!wjbcmf-!dpnqfujujwf!qpxfs!

tpvsdf!Ñ!mpx!qpxfs.up.xfjhiu!sbujp-!tipsu!

sbohf!boe!mpoh!ÕsfgvfmmjohÖ!ujnft!bsf!cvu!uisff!

bsfbt!xifsf!ÕusbejujpobmmzÖ!gvfmmfe!dbst!bsf!qsfuuz!

ibse!up!cfbu/!Cvu!Sbdfdbs!Fohjoffsjoh!ibt!cffo!

qsjwjmfhfe!up!mppl!jo!po!bo!bncjujpvt!fmfdusjd!

sbdfdbs!qspkfdu!uibu!po!qbqfs!Ñ!boe!po!uif!

tusfohui!pg!uif!uftu!nvmfÖt!qfsgpsnbodf!Ñ!mpplt!up!

ibwf!hfovjof!qpufoujbm!up!njy!ju!xjui!uif!joufsobm!

dpncvtujpo!fohjoft/

Uifsf!bsf!bmsfbez!wbsjpvt!gpsnt!pg!fmfdusjd.
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263/18nqi/!Tp!qfsgpsnbodf!jt!sftqfdubcmf-!cvu!
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2311mc!)656lh*-!boe!qpxfs!pvuqvut!bsf!vq!up!

bspvoe!261lX!)frvjwbmfou!up!312ciq*/!Tp!xfjhiu!jt!

ijhi!boe!qpxfs!jt!npeftu/!Gvsuifsnpsf-!mpohfs!

evsbujpo!sbdft!sfrvjsf!qju!tupqt!jo!xijdi!uif!

2311mc!mfbe.bdje!cbuufsz!qbdlt!bsf!sfqmbdfe!jo!
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cbuufsz!dibshjoh!ublft!dpotjefsbcmz!mpohfs!uibo!

cbuufsz!sfqmbdfnfou-!boe!dpnqbsf!uibu!xjui!b!

uzqjdbm!mjrvje!gvfm!sfgvfmmjoh!ujnf/!Uif!mfwfm!pg!

ufdiopmphz!nfbot!uif!qpxfs!tpvsdft!bsf!kvtu!opu!

dpnqbsbcmf!bu!qsftfou!jo!uijt!uzqf!pg!bqqmjdbujpo/

Ipxfwfs-!pof!nbo!jt!dpowjodfe!if!dbo!nblf!b!

dpnqfujujwf-!ijhi!qfsgpsnbodf-!fmfdusjd!sbdfdbs!

uibu!dbo!dpnqfuf!po!uif!dpowfoujpobmmz!gvfmmfe!

tubhf-!boe!if!ibt!diptfo!b!dbufhpsz!usbejujpobmmz!

gsff!pg!ufdiojdbm!sftusjdujpot!jo!xijdi!up!tublf!ijt!

dmbjn!Ñ!Csjujti!Tqffe!Ijmmdmjncjoh/!Uibu!nbo!jt!

Nbsujo!Phjmwjf-!gpsnfs!Ufbn!Mpuvt!dijfg!eftjhofs!

uvsofe!gsffmbodf!xip!jt!sftqpotjcmf!gps!

)qspcbcmz*!uif!xpsmeÖt!mjhiuftu!ijmmdmjnc!dbs!Ñ!uif!

319lh-!2211dd!Tv{vlj.qpxfsfe!QDE!Tbypo!

)qspßmfe!jo!W22O8*!uibu!xfou!po!up!cfdpnf!b!dmbtt!

sfdpse!ipmefs/!PhjmwjfÖt!ofyu!ijmmdmjncfs-!uif!

Bsspxt!Ibsu!W21.qpxfsfe!HXS!Qsfebups!)qspßmfe!

jo!W26O22*-!obsspxmz!njttfe!bo!pvusjhiu!xjo!jo!uif!

ßobm!fwfou!pg!jut!3116!efcvu!!tfbtpo/

(JOPL]HISL�[HYNL[&

Uif!TbypoÖt!qpxfs.up.xfjhiu!sbujp!bqqspbdife!

2111ciq0upoof!boe!uif!QsfebupsÖt!xbt!qspcbcmz!

jo!fydftt!pg!2611ciq0upoof/!Dpvme!fmfdusjd!qpxfs!

sfbmmz!cf!dpnqfujujwf!bnpoh!tvdi!nbdijofsz@!

Nbsujo!PhjmwjfÖt!tubufe!bjn-!tvckfdu!up!bddfqubodf!

gspn!xjuijo!uif!tqpsu!boe!dpotusvdujpo!up!bt!zfu!

voxsjuufo!tbgfuz!sfhvmbujpot-!jt!up!qspevdf!b!dbs!

dbqbcmf!pg!tdpsjoh!jo!Csjujti!Ijmmdmjnc!

Dibnqjpotijq!Upq!23!Svo!Pggt/!Uiftf!bsf!uif!

dmjnbdujd-!tjohmf.svo-!qpjout!tdpsjoh!tippupvut-!

uxp!pg!xijdi!ublf!qmbdf!bu!fwfsz!dibnqjpotijq!

fwfou-!jowpmwjoh!uif!gbtuftu!23!sfhjtufsfe!

dpoufoefst!gspn!uif!rvbmjgzjoh!dmbtt!svot/!Uif!

gspou!svoofst!hfofsbmmz!vtf!tjohmf!tfbufst!

xfjhijoh!jo!uif!sfhjpo!pg!561lh-!vtvbmmz!qpxfsfe!

cz!W7!ps!W9!fohjoft!pg!3/6!up!5/1!mjusft!dbqbdjuz!

boe!qspevdjoh!cfuxffo!611!boe!761ciq/!

Ipxfwfs-!tpnf!pg!uif!mjhiufs-!tnbmmfs.fohjofe!

dbst!pg!3/1!mjusft-!ps!fwfo!2/7!mjusft!dbqbdjuz-!bsf!

dbqbcmf!pg!rvbmjgzjoh!boe!tdpsjoh!jo!Upq!23!Svo!

Pggt-!ftqfdjbmmz!po!uif!tmpxfs!dpvstft!xifsf!tvsf.

gppufeoftt!qbsujbmmz!pggtfut!qpxfs!efßdju!pwfs!uif!

36!up!61!tfdpoet!svo!evsbujpot/

Uiptf!2/7.mjusf!dbst!nbz!hfofsbuf!361ciq!bu!

cftu!boe!xfjhi!bspvoe!411lh/!Phjmwjf!boujdjqbuft!

uibu!bo!bdijfwbcmf!ubshfu!jt!b!gpvs.xiffm.esjwf-!

cbuufsz.qpxfsfe-!tjohmf!tfbufs!qspevdjoh!311lX!

)bqqspyjnbufmz!379ciq*!boe!xfjhijoh!411lh/!

351lX!)433ciq*!nbz!cf!bwbjmbcmf!jo!evf!dpvstf/!

Tp!po!uijt!tjnqmf!dpnqbsbujwf!cbtjt-!uif!tvnt!

tubdl!vq!qptjujwfmz!Ñ!uif!dbs!tipvme!cf!

dpnqfujujwf!xjui!boe-!xjui!uif!sjhiu!esjwfs-!

dbqbcmf!pg!cfbujoh!uif!cftu!2711dd!dbst/!Ju!tipvme!

uifsfgpsf!cf!bcmf!up!tdpsf!Csjujti!Ijmmdmjnc!
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Dibnqjpotijq!qpjout/!Cvu!tvdi!b!dpnqbsjtpo!jt!

upp!tjnqmjtujd-!bt!jt!fwjefou!xifo!zpv!mppl!bu!uif!

upsrvf!pvuqvu!efmjwfsfe!cz!fmfdusjd!npupst-!pof!pg!

tfwfsbm!bewboubhft!gpvoe!xjui!fmfdusjd!qpxfs/

6U�[OL�WS\Z�ZPKL

Fwbmvbujoh!uif!qmvtft!boe!njovtft!pg!fmfdusjd!

qpxfs!ufdiopmphz!)qvo!joufoefe*!jo!uif!tqfdjßd!

ejtdjqmjof!pg!tqffe!ijmmdmjncjoh-!b!ovncfs!pg!wfsz!

qptjujwf!cfofßut!cfdpnf!bqqbsfou/!Tubsumjof!

bddfmfsbujpo!dbo!cf!wfsz!dpotjtufou!Ñ!uif!ßstu!75gu!!

pg!fwfout!jt!ujnfe!gps!joufsftu-!3/1!tfdpoet!frvbm!

up!2h!bddfmfsbujpo!Ñ!boe!tjhojßdbou!hbjot!ps!mpttft!

dbo!cf!nbef!jo!uijt!ßstu!qbsu!pg!b!svo/!Xjui!

fmfduspojd-!qsphsbnnbcmf!dpouspmmfst!gffejoh!

qpxfs!up!uif!npupst-!qfsgfdu!tuboejoh!tubsut!bsf!

qpttjcmf!fwfsz!ujnf!)boe!kvtu!qpoefs!uif!puifs!

wfijdmf!ezobnjdt!qpttjcjmjujft!uibu!qsphsbnnbcmf!

dpouspm!pg!joejwjevbm!npupst!dpvme!pggfs*/

Uifo-!op!hfbs!dibohft!bsf!sfrvjsfe/!Gpsnvmb!

Mjhiuojoh!dbst!vujmjtf!nvmuj.tqffe!usbotbymft!jo!

psefs!up!bddfmfsbuf!uifjs!tvctuboujbm!nbtt!vq!up!

rvjuf!ijhi!sbdjoh!tqffet/!B!mjhiuxfjhiu!dbs!

qpxfsfe!cz!fmfdusjd!npupst!uibu!dbo!svo!up!

9111sqn!boe!xijdi!efwfmpq!nbyjnvn!

)qspejhjpvt*!upsrvf!bu!{fsp!sqn-!epft!opu!offe!

nvmujqmf!hfbst!po!usbdlt!xifsf!nbyjnvn!tqffet!

bsf!opu!bmm!uibu!ijhi/

Uibu!upsrvf!ÕdvswfÖ!jutfmg!jt!ijhimz!tjhojßdbou-!

ftqfdjbmmz!dpnqbsfe!up!uif!mpx!upsrvf-!ijhi.

sfwwjoh!npupscjlf!fohjoft!uibu!qspqfm!uif!

bgpsfnfoujpofe!2711dd!sbdfdbst/!Jo!fttfodf-!

efqfoejoh!po!uif!uzqf!cfjoh!vtfe-!fmfdusjd!npupst!

qspevdf!nbyjnvn!upsrvf!bu!{fsp!sqn!boe!uijt!

sfnbjot!gbjsmz!dpotubou-!ubjmjoh!pgg!bu!ijhi!sqn/!

Joufsobm!dpncvtujpo!fohjoft!qspevdf!qfbl!upsrvf!

bu!nfejvn!up!ijhi!sqn!mfwfmt-!boe!ibwf!b!

sfmbujwfmz!obsspx!sbohf!pwfs!xijdi!tvctuboujbm-!

vtfbcmf!upsrvf!jt!efwfmpqfe!Ñ!bopuifs!sfbtpo!

xiz!hfbsjoh!jt!sfrvjsfe!po!dpowfoujpobm!dbst/!Bt!

tvdi-!qfsgpsnbodf!jt!efmjwfsfe!jo!b!dpnqmfufmz!

ejggfsfou!xbz!cz!fmfdusjd!npupst-!tp!dpnqbsjoh!

qpxfs.up.xfjhiu!sbujpt!epftoÖu!fobcmf!tfotjcmf!

qsfejdujpot!pg!sfmbujwf!qfsgpsnbodf/

Uif!usbotnjttjpo!mbzpvu!fowjtbhfe!gps!uif!

tjohmf.tfbufs!bqqmjdbujpo-!boe!xijdi!jt!dvssfoumz!

cfjoh!qspwfo!jo!PhjmwjfÖt!uftu!dbs-!jt!gpvs.xiffm!

esjwf/!Qsfwjpvt!nbojgftubujpot!pg!nfdibojdbm!

5XE!ibwf!bqqfbsfe!epxo!uif!zfbst!jo!

ijmmdmjncjoh-!boe!ibwf!efnpotusbufe!uif!fyqfdufe!

usbdujpo!hbjot!jo!tmjqqfsz!dpoejujpot/!Ipxfwfs-!

joifsfou!xfjhiu!qfobmujft!ibwf!vtvbmmz!

dpnqspnjtfe!esz!xfbuifs!qfsgpsnbodf!boe!uif!

tqpsu!ibt!opu!zfu!tffo!b!dpotjtufoumz!boe!mbtujohmz!

dpnqfujujwf!5XE!qspqptjujpo/!Jo!PhjmwjfÖt!fmfdusjd!

bqqmjdbujpo-!uif!nbtt!pg!uif!npupst!boe!

ÕusbotnjttjpoÖ!jt!bduvbmmz!rvjuf!tnbmm-!boe!uif!

hbjot!jo!usbdujwf!dbqbcjmjuz!Ñ!boe!joeffe!xfjhiu!

ejtusjcvujpo!Ñ!pvhiu!up!cfdpnf!wfsz!fwjefou/

Phjmwjf!bmtp!nbjoubjot!uibu!cvjme!dptut!boe!

pqfsbujoh!dptut!xjmm!cf-!sfmbujwf!up!dpowfoujpobmmz!

qpxfsfe!pvußut-!qsfuuz!npeftu-!boe!bmtp!qpjout!

pvu!uif!mpdbm!fowjsponfoubm!cfofßut/!Uifsf!xjmm!

cf!op!tnfmmz!fnjttjpot!boe!uifsf!xjmm!cf!op!opjtf/!

Ejf.ibse!qvsjtut!nbz!cbvml!bu!uiftf!qpjout-!cvu!

tvsfmz!ju!xpvme!cf!gpmmz!up!opu!fncsbdf!uiftf!

btqfdut!boe!fodpvsbhf!uif!efwfmpqnfou!pg!uijt!

Õofjhicpvs!gsjfoemzÖ!npupstqpsu!ufdiopmphz@!Pg!

dpvstf!uif!hfofsbujpo!pg!uif!fmfdusjd!qpxfs!vtfe!

up!dibshf!uif!cbuufsjft!njhiu!opu!cf!bt!;OL�ZWLLKVTL[LY�HUK�[HJOVTL[LY�TH`�IL�MHTPSPHY��I\[�[OL�YLZ[�VM�[OL�KHZO�PZ�ÊSSLK�̂ P[O�\UPX\L�Z^P[JONLHY
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fowjsponfoubmmz!gsjfoemz!bt!ju!dpvme!cf-!cvu!

hfuujoh!uibu!sjhiu!jt!uif!sftqpotjcjmjuz!pg!obujpobm!

hpwfsonfout/!Uibu!tbje-!uif!xfctjuf!pg!uif!

Fmfdusjd!Bvup!Bttpdjbujpo!)xxx/fbbfw/psh*!

nbjoubjot!uibu!fmfdusjd!wfijdmft!dbo!cf!vq!up!:8!

qfs!dfou!dmfbofs!uibo!dpnqbsbcmf!qfuspm!qpxfsfe!

dbst-!jodmvejoh!uif!qpmmvujpo!qspevdfe!evsjoh!

qpxfs!hfofsbujpo!)bmuipvhi!uif!ß!hvsf!efqfoet!po!

uif!njy!pg!fofshz!tpvsdft!vtfe!gps!uibu!qpxfs!

hfofsbujpo*/!Uiftf!bsf!tpcfsjoh!uipvhiut/

>0:7,9�KL]LSVWTLU[

PhjmwjfÖt!dpnqptjuf!Xftuß!fme!)if!eftjhofe!uif!

dbscpo!wfstjpo!pg!uibu!nbsrvfÖt!xfmm!lopxo!spbe!

boe!usbdl!dbs*!jt!lopxo!bt!uif!XJTQ!)Xftuß!fme!Jo!

Tusvduvsbm!Qmbtujdt*-!boe!uijt!wfsz!bqqspqsjbufmz!

ibt!cfdpnf!XJTQFS-!uif!FS!tvgß!y!tuboejoh!gps!

Fmfdusjd!Spbetufs/!Xjui!uijt!dbs!if!ibt!cffo!

uftujoh!boe!efwfmpqjoh!npupst-!dpouspmmfst!boe!

esjwfusbjo!gps!pwfs!uxp!zfbst!opx-!tfmg!gvoejoh!

wjsuvbmmz!uif!foujsf!qspkfdu!up!ebuf/!Xijmf!

sftfbsdijoh!fmfdusjd!npupst!Phjmwjf!dbnf!bdsptt!

uif!Tupofipvtf-!Hmpvdftufstijsf.cbtfe!dpnqboz!

Hsbwjuspo-!boe!cfhbo!ejtdvttjpot!xjui!ufdiojdbm!

ejsfdups!Npshbo!Ojdipmbt/!HsbwjuspoÖt!cvtjoftt!

qpsugpmjp!dpwfst!b!sbohf!pg!fmfdusjd.qpxfsfe!

wfijdmft!jodmvejoh!fmfdusjd!sbdjoh!lbsut-!boe!jut!

fyqfsujtf!fodpnqbttft!cbuufsz!ufdiopmphz-!

npupst-!dpouspmmfst-!ebub!bdrvjtjujpo!boe!nvdi!

fmtf!uibu!xbt!sfmfwbou!up!PhjmwjfÖt!qspkfdu/!Uif!

jefbm!ufdiojdbm!qbsuofs!ibe!cffo!gpvoe/

Uif!XJTQFS!jt!5XE!opx!cvu!jojujbmmz!xbt!uxp.

xiffm!esjwf-!xijmf!qsfmjnjobsz!ebub!po!npupst-!

dpouspmmfst!boe!cbuufsjft!xbt!hbuifsfe/!Ju!tffnt!

uibu!bwbjmbcmf!ebub!gspn!cbuufsz!boe!npups!

nbovgbduvsfst!eje!opu!dbufs!gps!uif!ljoe!pg!

ÕpwfsesjwjohÖ!tdfobsjp!uibu!xbt!cfjoh!efwfmpqfe!

po!uif!XJTQFS-!tp!ju!xbt!b!dbtf!pg!ibwjoh!up!

hfofsbuf!sfmfwbou!lopxmfehf/!Wbsjpvt!cbuufsz!

uzqft!xfsf!usjfe!boe!uftufe-!boe!uif!johfojpvt!

npups!qbdlt!xfsf!efwfmpqfe/

Uif!cbuufsjft!bsf!qsftfoumz!mfbe.bdje!jufnt!

gspn!Ibxlfs-!ejnfotjpobmmz!tjnjmbs!up!uif!xfmm.

lopxo!Wbsmfz!Sfe!Upq!41-!boe!xfjhijoh!

bqqspyjnbufmz!:lh!bqjfdf/!Uxfouz!pg!uiftf!

bnpvou!up!311lh-!jodmvejoh!ijhi!dvssfou!dbqbdjuz!

dbcmjoh/!Uif!npups!qbdlt!dpncjof!b!qbjs!pg!tfsjft!

xpvoe!ED!npupst!cbdl.up.cbdl!jo!nbdijofe!

bmvnjojvn!foe!dbtjoht/!Uiftf!jodpsqpsbuf!b!qbjs!

pg!sfevdujpo!hfbst!po!fbdi!foe!up!tufq!epxo!uif!

esjwf!gspn!uif!npupst!boe!usbotgfs!ju!bu!

bqqspqsjbuf!xiffm!sqn!up!uif!pvuqvu!dpvqmjoht-!

xijdi!bsf!po!uif!tbnf!bymf!mjof-!tp!up!tqfbl-!po!

fbdi!foe/!Pof!npups!esjwft!pof!dpvqmjoh-!tp!fbdi!

qbdl!esjwft!uxp!xiffmt-!boe!uifsf!jt!b!npups!qbdl!

bu!fbdi!foe!pg!uif!dbs/!Bt!njhiu!cf!fyqfdufe!pg!

pof!xip!xpslfe!bu!Ufbn!Mpuvt!evsjoh!uif!Dpmjo!

Dibqnbo!fsb-!Phjmwjf!ibt!eftjhofe!uif!npups!

dbtjoht!up!gvmß!m!b!gvsuifs!ubtl!Ñ!uifz!dbo!cf!

tusfttfe!up!dbssz!tvtqfotjpo!npvoujoht/

Qsftfoumz!uif!XJTQFS!xfjhit!bspvoe!661lh!boe!

jut!gpvs!gbo.dppmfe!ED!npupst-!opnjobmmz!sbufe!bu!

23lX!fbdi-!bsf!qvtife!up!pvuqvu!bspvoe!48/6lX!

bqjfdf-!qspevdjoh!b!upubm!pg!261lX!qfbl!qpxfs!

)312ciq*-!fopvhi!up!foepx!tvc.6!tfdpoe!1!up!

71nqi!bddfmfsbujpo!boe!upq!tqffe!bqqspbdijoh!

211nqi/!Zpvs!xsjufs!xbt!qsjwjmfhfe!up!tbnqmf!uif!

dbs!boe!dbo!sfqpsu!uibu!uif!bddfmfsbujpo!xbt!opu!

pomz!csjtl-!xjui!op!xiffmtqjo!)ps!opjtf///*!

xibutpfwfs-!cvu!bmtp!bctpmvufmz!tfbnmftt-!hjwfo!

uibu!op!hfbs!dibohjoh!jt!sfrvjsfe/!Uif!
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dpnqbdu-!mjhiuxfjhiu!boe!ijhimz!fgß!djfou!

dpouspmmfst!ibwf!cffo!efwfmpqfe!boe!

qsphsbnnfe!cz!Hsbwjuspo/!Uifz!ÕdipqÖ!uif!qpxfs!

bu!26lI{!jo!sftqpotf!up!uif!tjhobmt!gspn!gpvs!
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!�GLIMPSE�AT�THE�BASICS�OF�ELECTRIC�

VEHICLES�HELPS�US�UNDERSTAND�THE�

DEVELOPMENT�ROUTES�IN�THIS�PROJECT��

4HE�PRINCIPLE�IS�SIMPLE�n�BATTERIES�

SUPPLY�THE�ENERGY�AND�ELECTRIC�

MOTORS�DRIVE�THE�WHEELS��EITHER�

DIRECTLY�OR�INDIRECTLY��)N�BETWEEN�THE�

BATTERIES�AND�THE�MOTOR�S	��A�

CONTROLLER��OR�CONTROLLERS	�MATCHES�

SUPPLY�TO�DEMAND��)N�SOME�

APPLICATIONS�A�SINGLE�MOTOR�MAY�

CONNECT�TO�A�CONVENTIONAL�GEARBOX�

AND�TO�A�l�NAL�DRIVE�UNIT�FOR�FRONT�OR�

REARWHEEL�DRIVE��/THERS�MAY�HAVE�

TWO�OR�FOUR�MOTORS�DIRECTLY�DRIVING�

THE�WHEELS��PERHAPS�THROUGH�

REDUCTION�GEARS�

-OTORS�MAY�EITHER�BE�$#�OR�!#��

$#�MOTORS�OFFER�SIMPLER�

INSTALLATIONS��BUT�VARIOUS�TYPES�ARE�

AVAILABLE��WHICH�OFFER�DIFFERENT�

CHARACTERISTICS��

4YPICALLY��A�@SERIES�WOUND��$#�

MOTOR�IS�USED��WHICH�OFFERS�VERY�

HIGH�TORQUE�OVER�A�SHORT�DUTY�CYCLE�

n�A�CAR�S�STARTER�MOTOR�IS�A�GOOD�

EXAMPLE�OF�THIS�TYPE��)T�IS�ALSO�

POSSIBLE�TO�@OVERDRIVE��SUCH�MOTORS�

FOR�A�SHORT�TIME�TO�ATTAIN�SEVERAL�

TIMES�THEIR�RATED�POWER�OUTPUT��!#�

MOTORS�OFFER�SOMEWHAT�DIFFERENT�

CHARACTERISTICS�AND�SOME�POTENTIAL�

4(%�"!3)#3�/&�"!44%29�0/7%2
ADVANTAGES��AS�DISCUSSED�IN�THE�

MAIN�TEXT�

4HE�JOB�OF�THE�CONTROLLER�S	�IS�TO�TAKE�

POWER�FROM�THE�BATTERIES�AND�SUPPLY�IT�

TO�THE�MOTOR�S	��4HE�THROTTLE�PEDAL�

CONNECTS�TO�ONE�OR�MORE�ROTARY�

POTENTIOMETERS�THAT�PROVIDE�A�SIGNAL�

TO�THE�CONTROLLER�S	�TO�ENABLE�IT��THEM	�

TO�DETERMINE�HOW�MUCH�POWER�TO�

DELIVER�TO�THE�MOTOR�S	��%SSENTIALLY��THE�

CONTROLLER�IS�A�SWITCH�THAT�PULSES�AT�

HIGH�FREQUENCY��SO�THAT�AT�FULL�THROTTLE�

THE�CONTROLLER�SUPPLIES�ALL�OF�THE�OF�THE�

VOLTAGE�AVAILABLE�TO�THE�MOTOR�S	��"UT��

SAY��AT����PER�CENT�THROTTLE�IT�@CHOPS��

THE�VOLTAGE�SO�THAT����PER�CENT�POWER�

IS�DELIVERED��4HE�CONTROLLER�S�

ELECTRONICS�ENABLE�FULLY�VARIABLE�

SWITCHING�SO�THAT�ANYWHERE�FROM�ZERO�

TO�����PER�CENT�OF�MAXIMUM�VOLTAGE�

MAY�BE�DELIVERED��AS�REQUIRED�

"ATTERIES�TEND�TO�BE�THE�WELLKNOWN�

HIGH�CAPACITY�LEADACID��0B!	�TYPE�

WHICH��AT�A�NOMINAL���6�APIECE��CAN�

REQUIRE�A�NUMBER�OF�BATTERIES�TO�BE�

CARRIED�TO�ACHIEVE�THE�DESIRED�VOLTAGE�

AND�CAPACITY��.ATURALLY�THIS�

REPRESENTS�CONSIDERABLE�MASS��

/THER�BATTERY�TYPES�IN�USE�INCLUDE�

NICKELMETAL�HYDRIDE��.I-H	�AND�

LITHIUM��,I	�ION��#HOICE�IS�DOWN�TO�THE�

CAPACITY�REQUIRED��THE�DISCHARGE�RATE�

REQUIRED��WEIGHT�AND�COST��&OR�

EXAMPLE��SUITABLE�0B!�BATTERIES�

ARE�INTERNALLY�MORE�ROBUST�THAN�

REGULAR�AUTOMOTIVE�ENGINE�CRANKING�

BATTERIES��ARE�RELATIVELY�CHEAP�AND�

OFFER�RAPID�DISCHARGE�RATES��FOR�HIGH�

POWER�GENERATION	�THANKS�TO�LOW�

INTERNAL�RESISTANCE��BUT�THEY�ARE�

HEAVY��,IION�BATTERIES�ON�THE�OTHER�

HAND�WERE�DESIGNED�FOR�LOW�POWER�

OUTPUT�OVER�LONG�DURATIONS��BUT�ARE�

LIGHTER�AND�MORE�EXPENSIVE��

ALTHOUGH�THE�LATEST�,IION�BATTERY�

TECHNOLOGY�ENABLES�FAST�DISCHARGE�

RATES�COUPLED�TO�LOW�WEIGHT��WHICH�

MIGHT�BE�AN�ATTRACTIVE�PROPOSITION�

FOR�MOTORSPORT�USE�

4HE�INTERNAL�RESISTANCE�OF�MOTORS�

AND�CABLES�IS�A�SOURCE�OF�SOCALLED�

@)�2��EFl�CIENCY�LOSSES��WHERE�

)���CURRENT�AND�2���RESISTANCE��

&ROM�SCHOOL�PHYSICS�WE�RECALL�THAT�

TOTAL�EFl�CIENCY���POWER�INPUT�

�WATTS���VOLTS�=�AMPS	�n�LOSSES��)�2	�

4HIS�TELLS�US�THAT��EVEN�IF�THE�

INTERNAL�RESISTANCE�OF�A�MOTOR�IS�LOW��

OR�THE�RESISTANCE�OF�THE�CABLES�IS�

LOW��THE�VERY�HIGH�CURRENTS�

�APPROACHING������AMPS	�INVOLVED�

CAUSE�SUBSTANTIAL�POWER�LOSSES��

4HE�USE�OF�LOW�RESISTANCE�CABLING�IS�

THEREFORE�CRUCIAL�

�
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For more than 50 years, Eibach Springs has dedicated itself to one simple quest: 
building the finest springs in the world. When other springs sag, or need 
frequent replacement, top race teams, from F1 to WRC, from Le Mans to
NASCAR, inevitably turn to Eibach. And, also inevitably, wonder why they 
didn’t choose Eibach in the first place.

• Ultra-Lightweight for Reduced Unsprung Mass
• Maximum Deflection in Combination with Smallest Block Heights
• Exceptional Block Resistance and Durability
• Lowest Side Loads with Load Center Ideally Located Relative to Spring Axis
• Guaranteed Rate Consistency and Linearity

Performance Perfected.
ISO 9001 QS 9000

eibach.com

Australia
Eibach Suspension Technology P.T.Y. Ltd.
3-4 Prosperity Parade
Warriewood 2102 NSW

61 (0) 2-9999-3655
61 (0) 2-9999-3855
eibach@eibach.com.au@

England
Eibach Suspension Technology Ltd.
Unit 25, Swannington Rd.
Broughton Astley
Leicestershire LE9 6TU

44 (0) 1455-286524
44 (0) 1455-285853
eibach@eibach.co.uk@

USA
Eibach Springs, Inc.
264 Mariah Circle
Corona, CA  92879

(1) 909-256-8300
(1) 909-256-8333
eibach@eibach.com@

Germany
Eibach Federn
Am Lennedamm 1
57413 Finnentrop

49 (0) 2721 / 511-0
49 (0) 2721 / 511-111
eibach@eibach.de

Japan
Eibach Japan Co., Ltd.
14-1 Kamiikedai 2-chome,
Ohta-ku,
Tokyo, 145-0064

81 (0) 3-5499-6342
81 (0) 3-3726-7605
trading1@eibach.uec-group.com

@
@

Driving Racing Technology to the Street.
Del West titanium valves.

Driving Technology

USA
(800) 990-2779

28128 W. Livingston Ave.
Valencia, CA 91355

One more thing the Corvette Z06 and the C6.R have in common.

www.delwestusa.com
Europe

+41 (0) 21 967 21 21
ZI Les Vernes

CP 80-1852 Roche
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jefbm!bt!b!ubh!xpvme!ibwf!up!cf!nbovgbduvsfe!joup!

fwfsz!uppm!boe-!bt!Gszfs!btlt-!ipx!ep!zpv!ubh!b!

2/6nn!Bmmfo!lfz@!DpqmboÖt!botxfs!ibt!cffo!JUD-!b!

opo.pcusvtjwf!tztufn!xifsfcz!fwfsz!uppm!gspn!b!

QJO!mpdlfe!dbcjofu!dbo!cf!dpnqvufs!usbdlfe!boe!

mphhfe!bu!bmm!ujnft-!xjuipvu!uif!vtf!pg!SG!ubht!ps!

cbs!dpeft/

;OL�TV[VYZWVY[�JVUULJ[PVU

Dvssfoumz-!uif!VTBG!vtft!tibepx!gpbn!jo!jut!uppm!

cpyft!cfdbvtf!opcpez!ibt!qsfwjpvtmz!cffo!bcmf!

up!dpnf!vq!xjui!b!sfmjbcmf!fmfduspojd!usbdljoh!

tztufn/!ÕUijt-Ö!tbzt!Gszfs-!Õjt!xifsf!JUD!tufqt!joup!

uif!bsfob/Ö!Uxp!ofjhicpvsjoh!VL!dpnqbojft-!

Dpqmbo!boe![fsptijgu!Ñ!uif!ß!sn!dvssfoumz!

efwfmpqjoh!uif!tfbnmftt!tijgu!hfbscpy!gfbuvsfe!jo!

Sbdfdbs!Fohjoffsjoh!W26O7!Ñ!ibwf!cspvhiu!

uphfuifs!uif!uxp!ejtdjqmjoft!pg!uppm!dpouspm!gpbn!

boe!fmfduspojdt!up!efwfmpq!uijt!tztufn/

Uif!dpodfqu!tubsut!xjui!b!tuboebse!uppm!dbcjofu!

)Dpqmbo!tpvsdft!ubjmps.nbef!dbcjofut!gspn!b!VL!

tvqqmjfs*/!Uifsf!bsf!b!ovncfs!pg!xbzt!jo!xijdi!
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bddftt!up!uif!dbcjofu!dbo!cf!hbjofe;!QJO!dpef-!

fnqmpzff!txjqf!dbse!ps!ß!ohfs!qsjou/!Dpqmbo!

dvssfoumz!dipptft!QJO!dpef!boe!txjqf!dbse/!Uijt!

dbo!cf!gvsuifs!fyufoefe!up!dpouspmmjoh!fybdumz!

xijdi!esbxfst!dbo!cf!pqfofe/!Uijt!jt!qspcbcmz!

npsf!jnqpsubou!jo!uif!bfsptqbdf!tfdups!xifsf-!

gps!fybnqmf-!b!kvojps!bjsnbo!njhiu!pomz!ibwf!

mjnjufe!bddftt!up!uif!Õcpy!bt!uifsf!nbz!

cf!ejbhoptujd!frvjqnfou!jo!uif!Õcpy!uibu!

if!jt!opu!usbjofe!up!vtf/

Bt!uif!ufdiojdjbo!ublft!ps!sfqmbdft!

uif!sfrvjsfe!uppmt-!uif!jogpsnbujpo!jt!

mphhfe!wjb!xjsfe!MBO-!

xjsfmftt!nfbot!up!

b!dvtupn!tvqqmjfe!

mbqupq!ps!po!cpbse!

ebub!tupsbhf/!

Psjhjobmmz!uif!tztufn!

gfbuvsfe!nbhofujd!tfotpst!

cvu!Gszfs!qpjout!up!uif!gbdu!uibu!

qmbtujd!iboe!uppmt!qmbdf!bo!pcwjpvt!

mjnjubujpo!po!tvdi!tfotpst/!Uif!tfotpst!vtfe!

jo!JUD!bsf!jotufbe!pqujdbm-!mppljoh!gps!b!mjhiu!!

sbuifs!uibo!b!nbhofujd!tjhobuvsf/!Uxp!pqujd!

efwjdft-!pof!pg!uifn!bo!MFE!boe!uif!puifs!b!

qipupusbotjtups-!bsf!vtfe/!Uif!MFE!fnjut!b!mjhiu!

xijdi-!xifo!sfà!fdufe!poup!uif!qipupusbotjtups!

tjef!pg!uif!djsdvju-!xjmm!uifo!fnju!b!dvssfou!xjuijo!

uif!djsdvjusz!xijdi!jt!efufdufe!bt!jogpsnbujpo/

Uif!fmfduspojdt-!Õuif!csjhiu!cjuÖ-!bt!Gszfs!qvut!ju-!

bsf!tvqqmjfe!cz![fsptijgu/!Dpqmbo!eje!usz!uxp!

tvqqmjfst!cfgpsf!tfuumjoh!po!jut!Njmupo!Lfzoft!

ofjhicpvs-!eftqjuf!uif!gbdu!uibu!Spz!Ljoh!jt!b!

ejsfdups!pg!cpui!dpnqbojft/!Ljoh-!xip!tubsufe!

Dpqmbo!xjui!ijt!gbuifs!bcpvu!29!zfbst!bhp-!hbwf!

[fsptijgu!uif!tffe!dpso!npofz!up!hfu!jowfoups!Cjmm!

NbsujoÖt!joopwbujwf!jefb!pgg!uif!hspvoe!tpnf!

uisff!zfbst!cbdl/!Uif!tljmm!tfu!vtfe!cz! �
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7HEN�#OPLAN�l�RST�INVESTED�IN�

:EROSHIFT��THE�GEARBOX�COMPANY�

WAS�FOCUSED�ON�A�SIMPLE�

MECHANICAL�SHIFT�SYSTEM��(OWEVER��

IN�DEVELOPING�THE�CONCEPT��IT�HAS�

ACQUIRED�A�RANGE�OF�SKILLS�IN�

ELECTRONICS�AND�CONTROL�SYSTEMS��

3O��WHEN�#OPLAN�WANTED�TO�

DEVELOP�IT�S�)NTELLIGENT�4OOL�#ONTROL�IT�

WAS�PLEASED�TO�l�ND�THE�NECESSARY�

CAPABILITY�WITHIN�ITS�OWN�GROUP��4HIS�

IS�NOT�THE�ONLY�OUTLET�:EROSHIFT�IS�

SEEKING�FOR�ITS�BROADER�ABILITIES�AND�

EXPECTS�OUTLETS�FOR�ITS�TECHNOLOGIES��

"OXES�OF�TRICKS

[fsptijgu!up!dpouspm!jut!usbotnjttjpo!tztufn!mfoet!

jutfmg!ojdfmz!up!JUD/!ÕUijt!jt!xbufs!pgg!b!evdlÖt!cbdl!

up!uiftf!hvzt-Ö!tbzt!Gszfs/!

Wjdups!JMvohb-![fsptijguÖt!dpouspmt!nbobhfs-!

fyqmbjot;!ÕUifsf!jt!b!njdspqspdfttps!jo!cpui!uif!

JUD!boe![fsptijgu!ufdiopmphz-!cvu!uibu!jt!xifsf!

uif!tjnjmbsjuz!foet/!Jo!uif!hfbscpyft!xf!bsf!

dpouspmmjoh!npwjoh!qbsut-!xifsfbt!jo!JUD!xf!bsf!

opu/!Xf!bsf!efufdujoh!uif!qsftfodf!ps!uif!bctfodf!

pg!b!uppm!jo!JUD-!xijdi!jt!dpnqmfufmz!ejggfsfou!up!

xibu!xf!bsf!epjoh!jo!uif!hfbscpyft/Ö!Ipxfwfs-!

uif!fyqfsujtf!hbjofe!jo!xpsljoh!jo!uif![fsptijgu!

ufdiopmphz!Õqvut!vt!jo!b!cfuufs!qptjujpo!up!ep!

uijoht!mjlf!JUD/

ÕJu!jt!bcpvu!ibwjoh!uif!tljmmt!up!efwfmpq!

tpnfuijoh!uibu!jt!ß!u!gps!qvsqptf!boe!jt!tqfdjß!dbmmz!

eftjhofe!gps!wpmvnf!qspevdujpo-Ö!tbzt!Cjmm!Nbsujo/!

ÕCpui!jo![fsptijgu!ufdiopmphz-!bt!xfmm!bt!JUD-!xf!

ibwf!tfotpst-!xijdi!bsf!tfoejoh!jogpsnbujpo!cbdl!

up!uif!njdspqspdfttpst/!Uifo!xf!nblf!efdjtjpot!

bu!uif!qspdfttps!mfwfm-!bt!up!xibu!uif!bqqmjdbujpo!

pg!uibu!jogpsnbujpo!tipvme!cf/Ö

;OL�TV[VYZWVY[�HWWSPJH[PVU

Bqqmzjoh!JUD!up!uif!npupstqpsu!nbslfu!njhiu!

pggfs!tjhojß!dbou!bewboubhft!xifo!dpotjefsfe!

gspn!bo!jowfoupsz!dpouspm!bqqspbdi/!Gps!

fybnqmf-!ipx!vtfgvm!xpvme!ju!cf!up!lopx!ipx!

mpoh!b!qbsujdvmbs!dpnqpofou!ibt!cffo!vtfe!jo!

bohfs@!Jg!uif!qbsu!jt!dpouspmmfe!xjuijo!bo!JUD!

tztufn!boe!uijt!jogpsnbujpo!jt!uifo!mjolfe!up!uif!

wfijdmfÖt!ufmfnfusz!tztufn-!uifo!zpv!xjmm!lopx!

ipx!mpoh!ju!ibt!cffo!jo!vtf/

Dpqmbo!jt!npsf!uibo!kvtu!uif!dpnqboz!uibu!

nbdijoft!uif!gpbn/!Pof!pg!uif!dpnqbozÖt!

tusfohuit!jt!uibu!ju!jt!tbje!up!cf!hppe!bu!tvqqmzjoh!b!

ß!ojtife!tpmvujpo/!ÕXf!offe!up!uvso!vq!xjui!b!

usvdl-!xiffm!uijt!pgg!boe!qmvh!ju!jo/!Dvtupnfst!ep!

opu!xbou!up!ibwf!up!cvz!uif!uppm!cpy-!uif!uppm!

dpouspm!gpbn!boe!uif!uppmt!gspn!tfqbsbuf!

tvqqmjfst-Ö!tbzt!Gszfs/

JUDÖt!pcwjpvt!cfofß!u!jt!jo!uibu!ju!lopxt!kvtu!

xifsf!fbdi!uppm!jt!boe!ipx!mpoh!ju!ibt!cffo!pvu!

gps-!jogpsnbujpo!uibu!dbo!cf!vtfgvm!up!b!tvqfswjtps!

dbsszjoh!pvu!b!rvjdl!uppm!cpy!tubuvt!difdl/!Uijt!

dbo!cf!vtfe!up!fotvsf!uibu!b!ufdiojdjbo!ibt!opu!

bdujpo!offefe!gspn!uif!vtfs/!Uif!Õuppm!njttjohÖ!

MFE!hmpxjoh!sfe!nvtu!usjhhfs!b!tfbsdi!

jnnfejbufmz-!boe!nbobhfnfou!bsf!nbef!bxbsf/!

Hsffo!pcwjpvtmz!nfbot!uibu!bmm!uif!uppmt!bsf!jo!

qmbdf/!B!mptu!uppm!jt!b!tfsjpvt!jttvf/!Jg!b!ufdiojdjbo!

hpft!ipnf!ibwjoh!opu!sfqmbdfe!b!uppm!uifz!xjmm!cf!

jo!tfsjpvt!uspvcmf-!tp!qspdfevsft!offe!up!cf!jo!

qmbdf!up!qsfwfou!uijt!ibqqfojoh/!Jo!uif!cfembn!pg!

b!sbmmz!tfswjdjoh!bsfb!ju!xjmm!opx!cf!qpttjcmf!up!tff!

xibu!jt!njttjoh!bu!b!hmbodf!xjuipvu!mptjoh!ujnf/

Ipxfwfs-!uifsf!jt!npsf!up!JUD!uibo!uif!tjnqmf!

mpdbujpo!pg!b!uppm/!Bopuifs!nbkps!dpodfso!jt!uif!

usbdljoh!pg!uppmt!uibu!offe!up!cf!ubvhiu-!tvdi!bt!

upsrvf!xsfodift!sfrvjsjoh!dbmjcsbujpo/!JUD!dbo!

usbdl!xifo!boe!xijdi!uppmt!offe!dbmjcsbujoh/

Puifs!ljoet!pg!jogpsnbujpo!dbo!cf!bddfttfe-!

jodmvejoh!wfoeps-!rvbmjuz!boe!vtbhf!jogpsnbujpo/!

Gps!fybnqmf-!b!lju!pg!uppmt!nbz!dpoubjo!251!qjfdft/!

Bgufs!b!qfsjpe!pg!23!npouit!uif!lju!dbo!cf!

joufssphbufe!up!ß!oe!pvu!fybdumz!ipx!nboz!ibwf!

cffo!vtfe/!Ju!dpvme!bmtp!csjoh!vq!uif!gbdu!uibu!b!

qbsujdvmbs!jufn!jt!dpotuboumz!gbjmjoh/!Fybnjobujpo!

pg!jut!vtbhf!dpvme!jefoujgz!uif!sfbtpo!xiz/!ÕZpv!

pomz!sfbmmz!offe!up!lopx!uif!jogpsnbujpo!xifo!

tpnfuijoh!ibt!hpof!xspoh-Ö!tbzt!Gszfs/!Ipxfwfs-!

b!nfov!dpvme!bmtp!cf!tfu!po!uif!dpnqvufs!gps!kpc!

tfmfdujpo!boe!gps!ifmq!nbovbmt/

ÕUif!njmjubsz!bsf!uif!qfpqmf!xip!esjwf!uijt!ljoe!

pg!ufdiopmphz-Ö!tbzt!Gszfs-!boe!uijt!jt!cbdlfe!vq!

cz!Dpqmbo!bmsfbez!ibwjoh!tuspoh!joufsftu!jo!uif!

JUD!qspevdu!gspn!Opsui!BnfsjdbÖt!gpvs!mbshftu!

efgfodf!dpnqbojft!Ñ!Cpfjoh-!Mpdliffe!Nbsujo-!

Opsuipmu!Hsvnnbo!boe!uif!VTBG/!Ju!jt!mppljoh!up!

nblf!uif!ß!stu!efmjwfsjft!pg!uif!JUD!tztufn!uijt!

tqsjoh/!Uif!dpnqboz!tbzt!uif!qspevdu!xjmm!cf!

svhhfe!tp!uibu!ju!dbo!cf!vtfe!jo!bmm!xfbuifs!

dpoejujpot!boe!xjmm!cf!à!fyjcmf!jo!uibu!ju!dbo!cf!

joufhsbufe!joup!boz!ebubcbtf!ps!uppm!nbobhfnfou!

tztufn/!Op!uppm!offe!fwfs!cf!mptu!bhbjo/ 9,
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�mfgu!uif!qsfnjtft!cfgpsf!sfuvsojoh!bmm!uif!uppmt!

uifz!ibwf!cffo!vtjoh/!Pof!sfrvjsfnfou!ibt!cffo!

b!vtfs.gsjfoemz!dpmpvs!MFE!qbofm-!tjhobmmjoh!tubuvt!

boe!qspnqujoh!ofdfttbsz!bdujpot!up!boe!gspn!uif!

vtfs/!Gps!jotubodf-!jg!bo!MFE!hmpxt!sfe!uifsf!jt!

pcwjpvtmz!b!qspcmfn-!jg!ju!hmpxt!bncfs!uifsf!jt!bo!
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4
boz!tff!Gpsnvmb!CNX!bt!bo!

joopwbujwf!ofx!sbdjoh!tfsjft!boe!uif!

ß!stu!svoh!po!uif!qspwfscjbm!mbeefs!up!

hsboe!qsjy!sbdjoh/!Jouspevdfe!b!gfx!

zfbst!bhp-!ju!dpotjtut!pg!b!ovncfs!pg!obujpobm!

dibnqjpotijqt!jo!wbsjpvt!dpvousjft!svo!up!uif!

tbnf!sfhvmbujpot/!Podf!b!zfbs!uif!upq!esjwfst!

gspn!fbdi!dibnqjpotijq!nffu!tpnfxifsf!boe!

ibwf!b!xpsme!ß!obm!)mbtu!zfbs!ju!xbt!ifme!jo!Evcbj*/!

Usvf-!juÖt!b!hsfbu!dpodfqu!boe!ibt!uif!qpufoujbm!up!

mbvodi!uif!dbsffst!pg!b!gfx!esjwfst-!cvu!juÖt!

dfsubjomz!opu!b!ofx!jefb/

Xijmtu!uif!jefb!pg!tjohmf.tfbufs!sbdfdbst!jt!

ibsemz!uif!ß!stu!uijoh!uibu!kvnqt!up!njoe!xifo!zpv!

nfoujpo!uif!WX!Cffumf-!uif!ivncmf!qfpqmfÖt!dbsÖt!

sbdjoh!qfejhsff!tusfudift!cbdl!gvsuifs!uibo!zpv!

njhiu!uijol/!Bmm!uif!xbz!cbdl!up!2:6:!jo!gbdu-!boe!

up!b!Gmpsjeb.cbtfe!cvtjofttnbo!dbmmfe!Ivcfsu!

Csvoebhf/!Csvoebhf!pxofe!b!ibsexbsf!tipq!boe!

xbt!qbsujdjqbujoh!jo!tqpsut!dbs!sbdft!xjui!b!dbs!

ifÖe!cvjmu!ijntfmg!vtjoh!nbjomz!WX!Cffumf!

dpnqpofout/!Jo!2:63!if!ß!ojtife!22ui!bu!uif!Tfcsjoh!

23!ipvst!jo!ijt!tjohmf!tfbufs!ÕtqfdjbmÖ-!xijdi!

cspvhiu!ijn!up!uif!buufoujpo!pg!pof!Xjm!wbo!ef!

Lbnq!pg!Wpmltxbhfo!BH/!Tp!jnqsfttfe!xbt!uif!

nbo!gspn!WX!xjui!CsvoebhfÖt!qfsgpsnbodf-!if!

pggfsfe!ijn!b!WX!efbmfstijq-!xijdi!xfou!po!up!

cfdpnf!Csvoebhf!Npupst!Jod!Ñ!uif!ejtusjcvups!gps!

Gmpsjeb-!Hfpshjb!boe!Tpvui!Dbspmjob-!boe!mbufs!uif!

xfmm!lopxo!Qpstdif!efbmfstijq-!Csvnpt-!jo!uif!

tpvuifso!tubuft!pg!Bnfsjdb/!B!wjtju!jo!uif!fbsmz!

Õ71t!up!Jubmz!cspvhiu!ijn!joup!dpoubdu!xjui!Fosjdp!

Obsej!Ñ!uif!nbo!cfijoe!uif!Obsej!tuffsjoh!xiffm!

csboe/!Obsej!xbt!bmtp!b!sbdfdbs!fohjoffs!boe!xbt!

gbnjmjbs!xjui!uif!Wpmltxbhfo!tp!Csvoebhf!

dpnnjttjpofe!ijn!up!cvjme!b!WX!cbtfe-!tjohmf.

tfbufs!sbdfdbs/!Uijt!bmvnjojvn.cpejfe!dbs!xbt!

uif!ß!stu!fwfs!Gpsnvmb!Wff!sbdfs/

Uif!jefb!dbvhiu!po!boe-!cz!uif!fbsmz!2:71t-!

puifs!nbovgbduvsfst!tbx!uif!pqqpsuvojuz!gps!b!

difbq-!bddfttjcmf!sbdfdbs!cbtfe!po!uif!qspwfo!
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nfdibojdt!pg!uif!Cffumf/!Uif!ß!stu!up!nbovgbduvsf!

dbst!jo!ovncfst!xbt!Gpsndbs!)tipsu!gps!gpsnvmb!

sbdjoh!dbs*!Ñ!b!dpodfso!ifbefe!vq!cz!Hfpshf!

Tnjui!boe!Cjmm!Evdlxpsui!boe!cbtfe!jo!Psmboep-!

Gmpsjeb/!Uif!sfhvmbujpot!bu!pof!qpjou!fwfo!tubufe!

uibu!bmm!dbst!nvtu!cf!Gpsndbst!cvjmu!up!bo!jefoujdbm!

tqfd-!nbljoh!uif!tfsjft!rvjuf!qspcbcmz!uif!xpsmeÖt!

ß!stu!dpouspm!gpsnvmb-!uipvhi!uibu!jefb!ejeoÖu!mbtu/

B!tfdpoe!dpnqboz-!Cfbdi-!gpmmpxfe!boe-!jo!

2:74-!uif!Gpsnvmb!Wff!sbdf!tfsjft!xbt!pgß!djbmmz!
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@!NY�SUSPENSION�WILL�WORK�IF�YOU�

DON�T�LET�IT���OR�SO�#OLIN�#HAPMAN�IS�

REPUTED�TO�HAVE�SAID��)N�THE�CASE�OF�

&ORMULA�6EE�IT�S�A�CASE�OF�MAKING�

THE�BEST�OF�A�BAD�JOB��!T�THE�FRONT�

THE�PARALLEL�TRAILING�ARM�GEOMETRY�IS�

REASONABLY�BENIGN��BUT�THE�REAR�HAS�

VICES�THAT�HAVE�CAUSED�DECADES�OF�

HEAD�SCRATCHING�FOR�6EE�RACERS�

)TS�WORST�CRIME�IS�A�TENDENCY�TO�

JACK�UP��4HAT�IS�WHEN�THE�SHORT�

SWING�AXLE�STARTS�TO�RIDE�UP�OVER�THE�

CONTACT�PATCH�LIFTING�THE�REAR�OF�THE�

CAR�AND�PUSHING�THE�OUTER�WHEEL�

INTO�EXTREME�POSITIVE�CAMBER��!LL�

SUSPENSIONS�HAVE�A�JACKING�

ELEMENT�BUT�THE�PROBLEMS�OCCUR�

WHEN�IT�EXCEEDS�THE�VERTICAL�LOADING�

AND�THE�ROLL�FORCE��4HIS�USUALLY�

HAPPENS�UNDER�BRAKING�WHEN�

&ORMULA�6EE�REAR�SUSPENSION

HAVING�A�SINGLE�SPRING�DAMPER�UNIT�

CONNECTING�THE�TWO�SIDES�OF�THE�REAR�

SUSPENSION�AS�THE�ONLY�SPRINGING�

MEDIUM��)T�TAKES�THE�SQUAT�AND�TWO

WHEEL�BUMP�LOADS�BUT�ALLOWS�THE�

CHASSIS�TO�ROLL�FREELY��ENSURING�THE�

REAR�WHEELS�ARE�ALWAYS�l�RMLY�

PLANTED�ON�THE�ROAD�WITH�EQUAL�

LOADS��)T�IS�GOOD�FOR�TRACTION�BUT�THE�

ONLY�THING�THAT�STOPS�IT�FALLING�OVER�IS�

THE�ROLL�STIFFNESS�OF�THE�SPRINGS�AND�

ANTIROLL�BARS�ON�THE�FRONT�END��

#ONSEQUENTLY��THE�CAR�CAN�BE�

DESCRIBED�AS�A�TRICYCLE�AS�IT�CORNERS�

ON�THREE�WHEELS��THE�TWO�REARS�AND�

THE�OUTSIDE�FRONT�

#URIOUSLY��CHASSIS�STIFFNESS�ON�

THESE�CARS�HAS�BECOME�AN�

IRRELEVANCE�TO�THE�HANDLING�AND��AS�

CAN�BE�SEEN��THE�REAR�PART�OF�THE�

CHASSIS�IS�REDUCED�TO�A�PAIR�OF�

TUBES�WITH�NO�ATTEMPT�TO�CREATE�A�

TRIANGULATED�STRUCTURE�� #!7

��0;:�>69:;�

*904,�0:�(�

;,5+,5*@�;6�

1(*2�<7

�

WEIGHT�IS�TRANSFERRED�TO�THE�FRONT�FROM�

THE�BACK�ALLOWING�THE�REAR�END�TO�RISE��

TAKING�THE�ROLL�CENTRE�UP�WITH�IT��

INCREASING�THE�JACKING�MOMENT�AND�

REDUCING�THE�ROLL�MOMENT��

6OLKSWAGEN�S�REAR�SUSPENSION�IS�

PARTICULARLY�SUSCEPTIBLE�TO�THIS��

PARTICULARLY�IN�A�&ORMULA�6EE�WITH�ITS�

LOWER�CENTRE�OF�GRAVITY�AND�IT�NEEDS�TO�

BE�AVOIDED�AT�ALL�COSTS�IF�THE�HANDLING�

IS�NOT�TO�BECOME�DEMONIC��

4HE�SIMPLEST�SOLUTION�IS�A�DROOP�

LIMITER��A�DEVICE�MARKETED�SINCE�THE�

���S�AS�A�@CAMBER�COMPENSATOR�	�n�A�

TRANSVERSE�SPRING�THAT�RESTRAINS�THE�

SWING�AXLES�IF�THEY�START�TO�DROP�TOO�FAR�

BELOW�HORIZONTAL��!�MORE�

SOPHISTICATED�ALTERNATIVE�IS�A�:�BAR�

�INTRODUCED�BY�67�ON�ITS�����CC�

"EETLE�MODELS�IN�����	��WHICH�WORKS�

<:�ZWLJPÊ�JH[PVU��aLYV�

YVSS��JHYZ�\ZL�H�JSL]LY�

YLHY�Z\ZWLUZPVU�

SH`V\[�̂ P[O�H�ZPUNSL��

PUIVHYK��W\ZO�YVK�

HJ[P]H[LK�KHTWLY�HUK�

H�KYVVW�SPTP[LY�

LIKE�AN�ANTIROLL�BAR�IN�REVERSE��OR�AS�

A�ROLL�PROMOTER��7HEN�THE�OUTSIDE�

WHEEL�STARTS�JACKING��THIS�DEVICE�LIFTS�

THE�INSIDE�WHEEL�TRANSFERRING�MORE�

WEIGHT�TO�THE�OUTSIDE�SUSPENSION�

AND�RESISTING�THE�JACKING�FORCES�

!N�EVEN�MORE�INGENIOUS�SOLUTION�

IS�THE�SYSTEM�TERMED�ZERO�ROLL��4HIS�

HAS�BECOME�VERY�POPULAR�AMONG�

53�6EE�RACERS��BEING�l�TTED�TO�

AROUND����PER�CENT�OF�CARS�BUILT�IN�

THE�LAST����YEARS��!S�CAN�BE�SEEN�

FROM�THE�PICTURE��CONNECTING�THE�

TOPS�OF�THE�TWO�SIDES�OF�THE�

SUSPENSION�IS�A�DROOP�LIMITER�THAT�

CAN�COMPRESS�BUT�NOT�EXTEND�AND��

AS�SUCH��PREVENTS�THE�DRIVESHAFTS�

DROOPING��IN�TURN�PREVENTING�JACKING��

(OWEVER��IF�l�TTED�TO�CONVENTIONAL�

SUSPENSION��THIS�ZERO�DROOP�

CONl�GURATION�WOULD�EXPERIENCE�

RAPID�WEIGHT�TRANSFER�ON�THE�TRACK��

RESULTING�IN�SAVAGE�AND�

UNPREDICTABLE�HANDLING��4O�PREVENT�

THIS��THE�SYSTEM�IS�DESIGNED�WITHOUT�

ANY�ROLL�STIFFNESS�AT�ALL��ACHIEVED�BY�

-VYT\SH�=LL
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xpsme!Ñ!Gjomboe-!Dbobeb-!Bvtusbmjb-!Ofx![fbmboe-!

Tpvui!Bgsjdb-!Tpvui!Bnfsjdb-!Csjubjo!boe!Jsfmboe!

bmm!sbo!Wff!up!spvhimz!uif!tbnf!svmft/!Boe!bt!b!
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xjui!uif!Tbm{cvsh.cvjmu!Bvtuspt-!xijdi!xfou!po!up!

cfdpnf!dmbtt!mfbefst!jo!uif!ß!fme/
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gps!uiftf!gvooz!mjuumf!sbdfdbst/!

Cvu!mbtu!zfbs!uif!861!Npups!Dmvc!Gpsnvmb!Wff!
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dpnqfujupst!jo!ju!uibo!boz!puifs!pqfo.xiffm!
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Bvtusbmjb!bsf!cvpzbou!bhbjo-!upp-!nbljoh!Wff!pof!
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&ORMULA�6EE�WORLD�ENGINE�SPECIFICATIONS

<2� ����JJ�HPY�JVVSLK�=>��M\SS�YHJL�LUNPULZ

0YLSHUK� ����JJ�HPY�JVVSLK�=>��TPSKS`�[\ULK

(\Z[YHSPH� �����HUK�����JJ�HPY�JVVSLK�=>

<:(��-VYT\SH�-PYZ[�� ����JJ�HPY�JVVSLK�=>

5L^�ALHSHUK��-VYT\SH�-PYZ[�� ����JJ�HPY�JVVSLK�=>

:V\[O�(MYPJH� ����JJ�̂ H[LY�JVVSLK�=>

*HUHKH� ����JJ�HPY�JVVSLK�=>

<UKLY�[OL�ZRPU�VM�H�

-VYT\SH�=LL��OLYL�H�<:�

ZWLJ�,]V�JOHZZPZ�

5V[L�[OL�SHJR�VM�

[YPHUN\SH[PVU��<U\Z\HSS`�

MVY�-VYT\SH�=LL��[OL�<:�

ZLYPLZ�\ZLZ�ZSPJR�[`YLZ

bmpoh!xjui!tpnf!tvcumf!svmf!dibohft-!tmpxmz!

sfwjubmjtfe!uif!tfsjft/!B!dpouspm!uzsf!efbm!xbt!

tusvdl!xjui!Evompq!jo!uif!VL-!xijdi!ibt!mbtufe!36!

zfbst-!boe!hfbscpyft!ibe!up!cf!tuboebse!WX!vojut!

xjui!ß!yfe!sbujpt/

Pvutjef!pg!uif!VL!puifs!tfsjft!ibe!bmtp!rvjfumz!

lfqu!hpjoh-!dibohjoh!uifjs!svmft!up!uif!efnboet!pg!

uif!tjuvbujpo-!xijmtu!puifst!gfmm!cz!uif!xbztjef/!

Uif!VT!boe!Ofx![fbmboe!tfsjft!dpoujovfe-!upp-!

��65,�6-�;/,�3(:;�)(:;065:�6-�

;,*/5636.0*(3�

-9,,�;/05205.�05�

46;69:769;

�

-VYT\SH�=LL

YYePG Proudly Presents, Thx for Support

http://www.racecar-engineering.com


56 May 2006 Racecar Engineering www.racecar-engineering.com

C;7IKH;:��F;H<EHC7D9;%M>;D��H;IKBJI��9EKDJIF7�:OD7CEC;J;HI0

IL*&&&

I]Z�HK)%%%�̂ h�i]Z�cZl�

\gdjcY�WgZV`^c\�WZcX]�ide�

9ncVbdbZiZg�YZh^\cZY�VcY�

Wj^ai�id�i]Z�]^\]Zhi�hiVcYVgYh�

Wn�HE6!�̂cXajY^c\�i]Z�aViZhi�

idjX]�hXgZZc�iZX]cdad\n#

� 9Zh^\cZY�l^i]�i]Z�gVXZ�

Zc\^cZZg�̂c�b^cY�i]Z�HK)%%%�

YZa^kZgh�i]Z�kZgn�WZhi�iZhi�

[VX^a^i^Zh�Wdi]�igVX`h^YZ

VcY�̂c�i]Z�ldg`h]de#

� 6h�l^i]�XjggZci�HE6�

9ncVbdbZiZgh�̂ i�XVc�WZ

gjc�l^i]�Vcn�E8!�AVeide!

dg�>7B�XdbeVi^WaZ�E8#

9bkXcWd
I]^h�bVX]^cZ�̂ h�YZh^\cZY�

id�Wg^c\�[ZVijgZh�d[

]^\]Zg�ZcY�bVX]^cZh�

id�gVXZgh�l^i]�a^b^iZY�

WjY\Zih#�I]Z�hiVcYVgY�

l^cYdlh�WVhZY�hd[ilVgZ�

hjeea^ZY�l^i]�i]Z�bVX]^cZ�

ZcVWaZh�i]Z�jhZg�id�VXXZhh�

YViV�̂c�[dgXZ!�kZadX^in

VcY�Y^heaVXZbZci#

FI:�&*

I]^h�VYkVcXZY�bdYZa�[gdb�

HE6�̂ h�heZX^Vaan�YZh^\cZY�

[dg�Wdi]�i]Z�ZmeZg^ZcXZY�

Zc\^cZZg�VcY�[dg�VcndcZ�

ji^a^h^c\�i]Z�bVcn�WZcZ[^ih�

d[�dlc^c\�V�9ncVbdbZiZg#�

� I]Z�hiVcYVgY�hd[ilVgZ�

eVX`V\Z�l^i]�i]Z�EH9�%)�

]Vh�V�gVc\Z�d[�\gVe]^XVa�

VcVanh^h�Vaadl^c\�h^beaZ�

bZVhjgZbZcih�d[�;dgXZ!�

KZadX^in�VcY�9^heaVXZbZci#�

6�l^YZ�gVc\Z�d[�je\gVYZ�

dei^dch�VgZ�VkV^aVWaZ#�

IFH&,

I]Z�HEG%+�̂ h�HE6Éh�cZl

hiVi^X�heg^c\�gVi^c\�bVX]^cZ

� L^i]�V�bVm^bjb�adVY^c\

[dgXZ�((%%aWh�$&*%%`\�̂ i�XdkZgh�

bdhi�gVX^c\�Veea^XVi^dch#

� I]Z�HEG%+�XVc�iZhi�heg^c\h�

[gdb�&�id�&+Ç�̂c�aZc\i]#�6cn

Xd^a"dkZg�heg^c\�dg�e^\iV^a

heg^c\�je�id�,�̂cX]Zh�Y^VbZiZg#

HE6��9NC6BDB:I:GH��AI9#!�8DBBDC��76GC!��
I6BLDGI=��GD69!��E68@>C<IDC!��HI6;;H���LH&)��.EM

I/�� ))��%��&-',��(%%&*%

7L7?B78B;��?D���K$A���<HEC�0

�
������	���
MMM$IF7ÅKA$9E$KA

HE6��I:8=C>FJ:��>C8#!��-''*��>C9N��A6C:!��
>C9>6C6EDA>H!��>C9>6C6���)+'&)

I/��%%&��(&,��',&��,.)&

7L7?B78B;��?D���K$I$7���<HEC�0

���������
MMM$IF7J;9>D?GK;$9EC

=H;7J��:;7BI��HKDD?D=��DEM� =H;7J��:;7BI��HKDD?D=��DEM�

YYePG Proudly Presents, Thx for Support

http://www.racecar-engineering.com
http://www.lister.co.uk/motorsport
mailto:motorsport@lister.co.uk
http://www.spa-uk.co.uk
http://www.spatechnique.com


���>ÞÊÓääÈ�9HJLJHY�,UNPULLYPUNÜÜÜ°À>ViV>À�i�}��iiÀ��}°V��

nbjoubjo!boe!mppl!bgufs!ju/!Xf!dbo!fwfo!pggfs!

tupsbhf!gps!ju-!bu!b!dptu-Ö!sfwfbmt!Ibsejoh/

Wff!jt!bmtp!pof!pg!uif!mbtu!cbtujpot!pg!

ufdiopmphjdbm!gsff!uijoljoh!boe!fohjoffsjoh!jo!

npupstqpsu/!Cfzpoe!uif!dpouspm!dpnqpofout!

qsfuuz!nvdi!bozuijoh!hpft!xjuijo!)boe!tpnfujnft!

voefs*!uif!xfjhiu!mjnju/!Nptu!dibttjt!bsf!tujmm!tuffm!

tqbdfgsbnft-!cvu!bmvnjojvn!boe!fwfo!dbscpo!

npopdprvft!ibwf!cffo!fyqfsjnfoufe!xjui!Ñ!uif!

mbuufs!cfjoh!cboofe!po!tbgfuz!hspvoet/!Pshbojtfst!

dpvme!opu!efufsnjof!xifuifs!uif!uvct!xfsf!tpvoe!

bgufs!bddjefout!bu!b!sfbtpobcmf!dptu-!boe!bnbufvs!

nbjoufobodf!xbt!opu!fbtz/!

Uijt!tjuvbujpo!dpvme!cf!tffo!bt!b!ebsl!dmpve!

pwfs!uif!mpoh.ufsn!qsptqfsjuz!pg!uif!dvssfou!hmvu!

pg!pof.nblf!sbdfdbst/!!Xibu!xjmm!ibqqfo!up!

Gpsnvmb!CNX-!gps!fybnqmf-!xifo!uif!Nvojdi!

nbsrvf!efdjeft!up!ep!tpnfuijoh!ejggfsfou@!Ju!

dfsubjomz!epftoÖu!bqqfbs!up!ibwf!uif!qpufoujbm!up!

mbtu!bt!mpoh!bt!Wff!ibt/!Boe!xijmf!Wff!nbz!tffn!

mjlf!npupstqpsu!fohjoffsjohÖt!mptu!xpsme-!xifsf!

qsfijtupsjd!dsfbujpot!spbn!gsffmz-!sfnfncfs!uibu!

uif!WX!Cffumf!Ñ!uif!xpsmeÖt!cftu!tfmmjoh!dbs!Ñ!pomz!

pgßdjbmmz!xfou!pvu!pg!qspevdujpo!b!dpvqmf!pg!zfbst!

bhp-!tp!qbsut!bsf!tujmm!qmfoujgvm!boe!difbq/

Jo!Wff!upebz!uifsf!bsf!dpvoumftt!nbovgbduvsfst!

cvjmejoh!dbst-!boe!fbdi!zfbs!npsf!ofx!dbst!dpnf!

poup!uif!nbslfu-!nboz!pg!uifn!qvtijoh!uif!svmft!

boe!ejtdpwfsjoh!ofx!bwfovft!up!sftfbsdi/!Xibu!

tfut!Wff!btjef!jt!uibu!nvdi!dpowfoujpobm!sbdfdbs!

lopx.ipx!epft!opu!bqqmz!Ñ!uif!Cffumf.efsjwfe!

tvtqfotjpo!boe!bjs.dppmfe!fohjoft!tff!up!uibu!Ñ!

boe!benjuufemz-!b!mpu!pg!uif!dpnqpofout!vtfe!ebuf!

cbdl!up!2:41Öt!Hfsnboz-!cvu!uijt!ibt!qfsibqt!

dpousjcvufe!up!uif!tfsjftÖ!mpohfwjuz/!Bmm!ufbnt!tujmm!

tusjwf!up!hbjo!npsf!qpxfs!gspn!uif!tbnf!pme!

fohjof-!bo!fohjof!uibu!ibt!ibe!bt!nvdi!uvojoh!

boe!efwfmpqnfou!xpsl!epof!up!ju!pwfs!jut!mjgftqbo!

bt!qspcbcmz!boz!puifs!fohjof!jo!uif!xpsme/!Uif!

VL.tqfd!2411dd!voju!psjhjobmmz!qvu!pvu!kvtu!51ciq!

cvu!opx!tpnf!pg!uifn!bsf!svnpvsfe!up!cf!hfuujoh!

jo!fydftt!pg!211ciq-!sfmjbcmz/!Uif!àbu!gpvs!mfoet!

jutfmg!up!npejßdbujpo-!pof!pomz!offe!mppl!bu!uif!

bewfsujtjoh!jo!SbdfdbsÖt!tjtufs!ujumf!WpmltXpsme!up!

sfbmjtf!uibu/!Pof!ufbn!jt!fwfo!sfqvufe!up!ibwf!ibe!

jut!fohjof!svoojoh!bu!22-611sqn!po!b!ezop-!uipvhi!

ju!xbt!benjuufe!Õju!ejeoÖu!ep!ju!nvdi!hppe/Ö!Fybdu!

fohjof!tqfdjßdbujpot!boe!npejßdbujpot!bsf!

dmptfmz!hvbsefe!tfdsfut!jo!uif!VL!tfsjft-!uipvhi!

uif!obuvsf!pg!uif!tfsjft!nfbot!juÖt!tpnfujnft!ibse!

up!ijef!efwfmpqnfout/!

Pof!uijoh!dpnnpo!jo!bmm!uif!Wff!tfsjft! �

4HU`�=LL�THU\MHJ[\YLYZ�LTWSV`�OPNO�UVZLZ�HUK�H�ZWSP[[LY�[V�[Y`�HUK�JYLH[L�HU�HLYVK`UHTPJ�NHPU��[OV\NO��

SP[[SL�̂ PUK�[\UULS�YLZLHYJO�OHZ�ILLU�KVUL�[V�Q\Z[PM`�[OPZ��7PJ[\YLK�PZ�H�:V\[O�(MYPJHU�I\PS[�3HU[PZ�JOHZZPZ

-VYT\SH�=LL�YHJPUN�OHZ�HS^H`Z�ILLU�JSVZL�HUK�HJ[PVU�WHJRLK�HUK�)YP[PZO�ZWLJ[H[VYZ�YLN\SHYS`�JSHPT�[OH[�=LLZ�HYL�[OL�TVZ[�LU[LY[HPUPUN�MVYT\SH�VM�HSS�[V�̂ H[JO��

/LYL��JHYZ�PU�[OL�:V\[O�(MYPJHU�ZLYPLZ�IH[[SL�MVY�WVZP[PVU��;OLZL�JHYZ�KV�UV[�\ZL�[OL�)LL[SL�Z�HPY�JVVSLK�LUNPUL��PUZ[LHK�̂ H[LY�JVVSLK������JJ�=>�\UP[Z�HYL�Ê[[LK�

��4<*/�*65=,5;065(3�

9(*,*(9�256>�/6>�

+6,:�56;�(773@

�

-VYT\SH�=LL

YYePG Proudly Presents, Thx for Support

http://www.racecar-engineering.com


�>ÞÊÓääÈ�9HJLJHY�,UNPULLYPUN�� ÜÜÜ°À>ViV>À�i�}��iiÀ��}°V��

uipvhi!jt!uif!cbuumf!bhbjotu!esbh/!Eftqjuf!b!cbo!po!

xjoht-!fwfszpof!jt!uszjoh!up!nblf!uifjs!dbs!qbtt!

uispvhi!uif!bjs!b!mjuumf!cju!npsf!fgßdjfoumz!uibo!

fwfszpof!fmtf/!Pg!dpvstf-!xjui!uif!tqpsuÖt!mpx.

dptu!fuipt-!xjoe!uvoofm!ujnf!jt!vtvbmmz!pvu!pg!uif!

rvftujpo!boe!uiptf!xjui!hppe!DGE!lopxmfehf!bsf!

sbsf!Ñ!ofbsmz!bt!sbsf!bt!bo!bddvsbuf!4E!npefm!pg!b!

Wff/!VL!DGE!ßsn!DIBN!eje!voefsublf!tpnf!xpsl!

po!bo!Jsjti.cpejfe-!VL.tqfd!dbs!jo!3115!)tff!SF!

W25!O22*!cvu!uif!xpsl!xbt!pomz!up!wfsjgz!boe!

qspnpuf!jut!Qipfojdt!wjsuvbm!xjoe!uvoofm/!

7\ZOPUN�[OL�IV\UKHYPLZ

Jo!uif!VT!tfsjft-!dpnqfujupst!ibwf!cffo!lopxo!up!

tispve!uifjs!gspou!cfbnt!up!sfevdf!uif!esbh!cvu!

Nptu!pg!uif!Wff!tfsjft!bdujwf!bspvoe!uif!xpsme!

tujmm!vtf!uif!wfofsbcmf!bjs!dppmfe-!àbu!gpvs!fohjof-!

xjui!uif!opubcmf!fydfqujpo!pg!uif!Tpvui!Bgsjdbo!

dbst-!xijdi!jotufbe!vtf!b!2511dd!xbufs!dppmfe!WX!

Qpmp!fohjof/!Uif!bjs.dppmfe!fohjoft!nfbo!uibu!

uifsnbm!ejttjqbujpo!jt!jnqpsubou-!bt!xfmm!bt!esbh!

sfevdujpo/!Kbdfs-!bo!Bvtusbmjbo!dpotusvdups-!

sfdpsefe!b!qfbl!pjm!ufnqfsbuvsf!pg!229efhD!jo!mbuf!

3116-!xijdi!xbt!tjhojßdboumz!dppmfs!uibo!ibe!

cffo!sfdpsefe!jo!jut!qsfwjpvt!npefmt/!Jut!ofx!

G3L7!npefm-!xijmtu!tujmm!sfmjbou!po!sbn!bjs!up!dppm!

uif!fohjof-!ibt!cffo!eftjhofe!xjui!npefso!

ufdiojrvft!up!jnqspwf!uif!àpx!bspvoe!uif!dbs/!B!

sbjtfe!optf!bmmpxt!bjs!up!àpx!voefs!uif!gspou!

cfbnt!boe!pvu!fjuifs!tjef!pg!uif!dbstÖ!voefstjef/!

Ju!bmtp!ibt!b!36!qfs!dfou!sfevdujpo!jo!gspoubm!bsfb!

pwfs!jut!qsfefdfttps!uif!W3L/

fwjefodf!fjuifs!xbz-!bt!xjui!uif!cfbn!gbjsjoht-!

bofdepubm!sfqpsut!dmbjn!b!gbtufs!tusbjhiu.mjof!

tqffe!gps!uif!ijhi.optf!dbst/!

Boe!juÖt!opu!kvtu!fouivtjbtut!lffqjoh!uif!àbh!

àzjoh-!Wff!jt!hppe!cvtjoftt-!upp/!Xjui!npsf!

esjwfst!uibo!dbst-!dpnqbojft!tusvhhmf!up!nffu!

efnboe-!tp!ju!tipvme!cf!op!tvsqsjtf!up!ifbs!uibu!

uifsf!bsf!npsf!bdujwf!sbdfdbs!dpotusvdupst!jo!

Gpsnvmb!Wff!uibo!jo!boz!puifs!dmbtt!pg!npups!

sbdjoh-!xpsmexjef/!Jo!gbdu-!uif!Csjujti!Gpsnvmb!Wff!

dibnqjpotijq!jt!uif!obujpoÖt!mbshftu!tjohmf.tfbufs!

tfsjft<!mbshfs!fwfo!uif!boz!pg!uif!Gpsnvmb!Gpse!

tfsjft-!boe!Wff!jt!rvjuf!qpttjcmz!uif!xpsmeÖt!nptu!

qspmjßd!sbdjoh!dmbtt/!

Xjui!uijt!tpsu!pg!ifsjubhf-!uif!puifs!tjnjmbs!

tfsjft!ibwf!hpu!tpnf!xbz!up!hp!up!dbudi!vq/!Ju!xjmm!

cf!joufsftujoh!up!tff!jg!Gpsnvmb!CNX!xjmm!tvswjwf!

uif!uftu!pg!ujnf!boe!dpoujovf!po!up!cfdpnf!uif!

ofx!Gpsnvmb!Wff/ 9,

-VYT\SH�=LL�̂ HZ�YLIVYU�YLJLU[S`�PU�[OL�<:(�HZ�-VYT\SH�-PYZ[��I\[�PZ�LZZLU[PHSS`�[OL�ZHTL�ZLYPLZ��LTWSV`PUN�

����JJ�HPY�JVVSLK�=>�LUNPULZ��0U[LYLZ[PUNS`��[OL�JHYZ�HYL�T\JO�ZOVY[LY�[OHU�[OLPY�,\YVWLHU�JV\U[LYWHY[Z

:[VYT�PZ�VUL�VM�[OL�UL^LZ[�THU\MHJ[\YLYZ�PU�-VYT\SH�=LL��[OV\NO�J\YYLU[S`�VUS`�WYVK\JLZ�<2�ZWLJ�JHYZ��(U�

0YPZO�]LYZPVU�PZ�SPRLS`�[V�MVSSV^�ZVVU��0U�[OL�IHJRNYV\UK��H�3LHZ[VUL�HUK�TVKPÊLK�:OLHUL�W\YZ\L�[OL�:[VYT�

Sbjtfe!optft!jo!Wff!bsf!cfdpnjoh!jodsfbtjoh!

qpqvmbs-!Kbdfs!opx!cfjoh!kpjofe!cz!b!ovncfs!pg!

dpotusvdupst!gspn!bspvoe!uif!xpsme-!bmm!vtjoh!

tjnjmbs!voefs.optf!tibqft/!Nptu!pg!uifn!ibwf!

tmjhiu!ejtijoh!voefs!uif!optfdpof-!ps!tjnjmbs!

efwjdft!up!tfqbsbuf!uif!àpx!up!fbdi!tjef!pg!uif!

dbs/!Ipxfwfs!uifsf!jt!mjuumf!dmfbs!fwjefodf!uibu!

uijt!bssbohfnfou!bduvbmmz!xpslt-!boe!uif!optft!pg!

nboz!npsf!dpowfoujpobm!Wff!nbovgbduvsfst!tubz!

sftpmvufmz!esppqfe/!Xijmtu!uifsf!jt!mjuumf!efßojujwf!

��7(9;:�(9,�:;033�73,5;0-<3�(5+�

*/,(7

�

��8<0;,�76::0)3@�;/,�>693+�:�

46:;�79630-0*�

9(*05.�*3(::

�

uifsf!epft!opu!tffn!up!cf!nvdi!sfbm!cfofßu!up!

uijt/!Jo!uif!VL!uif!Kfowfz!gbnjmz!sbdjoh!ufbn!)pg!

Kfowfz!Ezobnjdt!gbnf*!usjfe!up!tmjq!wbsjpvt!àpps!

tibqft!uispvhi!uibu!njhiu!bdu!bt!ejggvtfst-!

dsfbujoh!esbh!cvu!bmtp!jodsfbtjoh!hsjq/!B!svmft!

dmbsjßdbujpo!tppo!qsfwfoufe!uibu/

Puifst!ibwf!usjfe!up!vtf!tiffs!qpxfs!up!

pwfsdpnf!uif!esbh-!VL!Wff!fohjof!cvjmefs-!BIT-!

efwfmpqjoh!b!Õtjef.esbguÖ!fohjof!xjui!npejßfe!

dzmjoefs!ifbet/!Xjui!uif!dbscvsfuupst!ejsfdumz!jo!

uif!bjsàpx!bspvoe!uif!sfbs!pg!uif!dbs-!ju!hbwf!wfsz!

hppe!qpxfs!cvu!qspwfe!up!cf!bo!bfspezobnjd!

ejtbtufs/!Uijt!fohjof!dpoßhvsbujpo!xbt!cboofe!jo!

3115!po!uif!hspvoet!pg!dptu/!Uipvhi!gfx!pg!uiftf!

ÕefwfmpqnfoutÖ!nblf!ju!qbtu!uif!xbudigvm!fzft!pg!

uif!tdsvujoffst-!svmft!bsf!tujmm!qvtife-!cfou!boe!

tpnfujnft!fwfo!csplfo!Ñ!uif!tjho!pg!b!usvf!

sbdfdbs!fohjoffstÖ!gpsnvmb/!

-VYT\SH�=LL

YYePG Proudly Presents, Thx for Support

http://www.racecar-engineering.com


YYePG Proudly Presents, Thx for Support

mailto:atl@atlinc.com
mailto:atl@atlltd.com
http://www.racecar-engineering.com
http://www.wiringlooms.com
mailto:sales@wiringlooms.com
http://www.atlinc.com


�>ÞÊÓääÈ�9HJLJHY�,UNPULLYPUN�� ÜÜÜ°À>ViV>À�i�}��iiÀ��}°V��

2 !# % #!2 � % 3 3 % . 4 ) ! , 3

)L�PU�JVU[YVS

�ÕV�Ê��ÀiÊÌ�>�Ê�ÕÃÌÊ>Ê
Ü>ÞÊ�vÊÃ�>���}ÊÕ«ÊÌ�iÊ
LÕ�«Ã]ÊÃi	iVÌ��}ÊÌ�iÊ
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#ALL�OUR�HOTLINE�NOW��������	�����������
OR�GO�ONLINE�WWW�RACECARENGINEERING�COM

35"3#2)04)/.�02)#%3

5+��MONTHLY�DIRECT�DEBIT� a������ 3AVE����
53!�ANNUAL� �������� 3AVE����
5+�ANNUAL�CHEQUE�CREDIT�CARD� a������ 3AVE����
%UROPE�ANNUAL� ¼������ 3AVE����
2EST�OF�7ORLD�ANNUAL� a������ 3AVE����

%8#,53)6%�
SUBSCRIPTION�OFFER


)F�YOU�ARE�NOT�COMPLETELY�SATISl�ED��YOU�CAN�CANCEL�YOUR�SUBSCRIPTION�ON�RECEIPT�OF�YOUR�SECOND�ISSUE�AND�PAY�NOTHING��
4O�KEEP�RECEIVING�YOUR�SUBSCRIPTION��YOU�DON�T�HAVE�TO�DO�ANYTHING�n�THE�SUBSCRIPTION�WILL�AUTOMATICALLY�CONTINUE�AT�A�
DISCOUNTED�LOW�RATE��4HE���FREE�ISSUES�ARE�YOURS�TO�KEEP�WHATEVER�YOU�DECIDE��/FFER�ENDS����-AY������

,INES�ARE�OPEN��AMn�PM��5+�TIME��0LEASE�HAVE�YOUR�DETAILS�READY�
WHEN�YOU�CALL��QUOTING�CODE���8��0LEASE�NOTE��OFFERS�VARY�ONLINE

&ROM�THEORY�TO�THE�TRACK��
THE�INDISPENSABLE�GUIDE�TO�WINNING

���>ÞÊÓääÈ�9HJLJHY�,UNPULLYPUNÜÜÜ°À>ViV>À�i�}��iiÀ��}°V��

'ET���&2%%�ISSUES
O� ��ISSUES�ABSOLUTELY�&2%%


O� 3!6%�A�FURTHER�����OFF�THE�
COVER�PRICE�AFTER�YOUR�TRIAL�
PERIOD�WITH�$IRECT�$EBIT��
PAYING�ONLY�a�����AN�ISSUE

O� 3PREAD�YOUR�PAYMENTS�
WITH�$IRECT�$EBIT��ONLY�
a������A�QUARTER

'2%!4�2%!3/.3�4/�35"3#2)"%�

O� &2%%�DELIVERY�DIRECT�TO�YOUR�DOOR�BY�
PRIORITY�MAIL��ANYWHERE�IN�THE�WORLD

O� $ON�T�RELY�ON�READING�SOMEONE�
ELSE�S�COPY�n�MAKE�SURE�YOU�STAY�
ONE�STEP�AHEAD

O� !N�ESSENTIAL�READ�FOR�ALL�MOTORSPORT�
PROFESSIONALS��AMATEURS��STUDENTS�
AND�ENTHUSIASTS�ALIKE
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When it comes to air filters, there’s only one material that gives you maximum air flow, optimum
cleaning efficiency and superb dust load-up tolerance.

And there’s only one company with the unique polyfoamTM

technology required to produce air filters to the most exact
specifications, tailoring each to arrest even the slightest
dust traces.

But it’s not enough to look good on paper. The real proof is
out on the track. And out on the track – on the F1 circuits
and in the British Touring Championships, at Daytona and
the World Rally Championship – itg airpower has been a

breath of fresh air and a proven winner. On paper, and on the track, itg airpower stops at nothing.

Call us to discuss your needs.

What’s better than paper?
On paper –  and on the track?

itgairfilters.com

airpower
stop at nothing!

R A C I N G F I L T E R S

Induction Technology Group Limited, Unit B Quinn Close, Seven Stars Industrial Estate, Whitley, Coventry  CV3 4LH
Telephone: 024 7630 5386   Fax: 024 7630 7999   E-mail: sales@itgairfilters.com

R
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9HJLZOVW
9HJLZOVW�IS�A�SECTION�OF�2ACECAR�
%NGINEERING�WRITTEN�FOR�PEOPLE�WHO�ARE�
IN�THE�PROCESS�OF�DESIGNING��BUILDING�OR�
RUNNING�RACECARS��9HJLZOVW�IS�DESIGNED�TO�
BE�INTERACTIVE��7E�WANT�YOU��OUR�READERS��
TO�LET�US�KNOW�ABOUT�YOUR�COMPANY��
YOUR�NEW�PRODUCTS�AND�YOUR�ENGINEERING�
PROBLEMS��9HJLZOVW�CAN�PROVIDE�YOU�WITH�
A�SHOWCASE�FOR�YOUR�PRODUCTS�OR�THE�
ANSWERS�TO�YOUR�ENGINEERING�QUESTIONS�

3END�YOUR�DETAILS�TO�THOSE�LISTED�BELOW�
FOR�EACH�OF�9HJLZOVW�Z�SECTIONS��9OU�CAN�
EITHER�SEND�MATERIAL�DIRECT�TO�THE�,EON�
(OUSE�ADDRESS�ON�0AGE����OR�TO�THE�
EMAIL�ADDRESSES�BELOWx

2ACEGEAR�� RACECAR IPCMEDIA�COM

$ATABASE�� 4ONY�4OBIAS
� TONY?TOBIAS IPCMEDIA�COM

4HE�#ONSULTANT�� -ARK�/RTIZ
� MARKORTIZ VNET�NET

!EROBYTES�� 3IMON�-C"EATH
� VIA��RACECAR IPCMEDIA�COM

���� !IR�FILTERS
)AN�7AGSTAFF�LOOKS�AT�THE�PRINCIPAL�
MANUFACTURERS�OF�THESE�VITAL�FIRST�STAGE�
FILTRATION�DEVICES�USED�IN�MOTORSPORT�

���� 2ACEGEAR
/UR�REVIEW�OF�THE�LATEST�PRODUCTS�AND�
COMPONENTS�FOR�RACECAR�ENGINEERS

���� $ATABASE
2ACECAR�S�COMPREHENSIVE��EASY�TO�USE�
DIRECTORY�OF�CONTACT�DETAILS�FOR�MOTORSPORT�
ENGINEERING�COMPANIES��MANUFACTURERS��
SUPPLIERS��TEAMS�AND�MUCH��MUCH�MORE�
n�EXCLUSIVE�TO�9HJLZOVW

���� !EROBYTES
3IMON�-C"EATH�CONTINUES�HIS�INDEPTH�
LOOK�AT�SINGLESEATER�AERODYNAMICS��THIS�
MONTH�CONCENTRATING�ON�PRESSURE�PATTERNS�
AROUND�THE�REAR�WING

���� 4HE�#ONSULTANT
#HASSIS�GURU�-ARK�/RTIZ�ON�THE�
DIFFERENCES�IN�DIFFERENTIALS

�
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www.jiffy-tite.com • 888-605-7788

With Jiffy-tite® Quick-Connect Fluid Fittings
Jiffy-tite Quick-Connect Fittings are made to connect or disconnect in seconds without tools.
Absolutely no wrenching is required. That’s why racers from every major series – NHRA, IHRA, SCCA,
SPRINT and more are seeking out these lightweight fittings with the 100% leak proof seal. Their 
patented valve technology in both the socket and plug assembly allows the fluid to be interrupted 
without any mess or spills. For engine swaps, water recirculation or any plumbing that requires a
speedy response – Jiffy-tite Quick-Connects are the perfect choice.

• Now available in popular AN/NPT sizes
• Radius port o-ring fittings also available
• NHRA, IHRA approved, SCCA accepted

Better By Design
Made in U.S.A. 
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T: 44 (0)1582 488040  F: 44 (0)1582 412277
E: sales@sfsperformance.co.uk
W: www.sfsperformance.co.uk

Unit E, Kingsway Industrial Estate, Kingsway, Luton, Beds LU1 1LP UK

MANUFACTURERS OF HIGH PERFORMANCE SILICONE HOSE

SFS Performance is one of the world’s
leading hose manufacturing companies
for Motorsport applications.
We cater for the ultra-high specification and time-sensitive
demands of race teams which enables us to provide unique 
services and bespoke products with low tooling costs for 
our customers.

One of our greatest assets is our ability to offer bespoke hoses,
designed to meet your exact requirements, with low-cost tooling, 
and rapid turn-around from conception through to production. 

We produce elbows, reducers, straight lengths and hump hoses,
in a range which is so comprehensive our customers are able to
plumb in any configuration.

Our products have been proven at the highest levels of racing,
and are used by some of the most prestigious teams and 
manufacturers including:

• PEUGEOT WRC • FORD MOTORSPORT • ROUSH

• PRODRIVE TICKFORD • RALLIART • NOBLE AUTOMOTIVE

For further details please call or email us,
or visit our website: www.sfsperformance.co.uk

MANUFACTURERS OF HIGH PERFORMANCE SILICONE HOSE

www.racecar-engineering.com
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Expert:
Steady state, transient, 4 post, 
optimisation, stratagy, etc
Standard:
Low cost lap simulation
NasCar:
Stock cars with live axle
F3 Lite:
Incl. Dallara F3 car model
Mitchell Geometry:
European agents, Now includes
RaceSim data exchange

D.A.T.A.S LTD. The Old Chapel, Norfolk IP21 4XP
Tel: +44(0)1603 506 526 Fax: +44(0)1603 504 907

www.datas-ltd.com - chris.murphy@datas-ltd.com

RaceSim

Consultancy

Multi Media

Data Analysis Tools And Simulation

Vehicle Dynamics

Racetrack Support

Sofware Development

Photo realistic virtual animations

Technical features for TV

Animated walk through grid

●

●

●

●

●

●

●

●

●

●

●

D.A.T.A.S LTD.

version 2.7

12-13 JANUARY 2006 NEC, BIRMINGHAM Stand E79
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%NGINE�MANAGEMENT�IN�THE�DIGITAL�AGE

$4!FAST� IS� PROUD� TO� ANNOUNCE� THE� ALL� NEW�3���02/

A� RACE� ENGINE� MANAGEMENT� SYSTEM� NEWLY� DESIGNED

FROM� FIRST� PRINCIPLES� IN� BOTH� SOFTWARE� AND� HARDWARE

0ERFORMANCE� EXCEPTIONAL�UNDER�ALL�CONDITIONS

2ELIABILITY� ABSOLUTE

3OFTWARE� APPROACHABLE�AND�INTUITIVE�IN�THE�$4!�TRADITION

&EATURES� COMPREHENSIVE
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Omega Pistons
Oak Barn Road, Halesowen

West Midlands B62 9DW

Tel: 0121 559 6778
Fax: 0121 559 6779

info@omegapistons.com
www.omegapistons.com

ENGINEERED TO PERFORM
world leaders in high performance pistons

OFFICIAL SUPPLIERS FOR ALL A1GP ENGINES

POWERING WINNERS IN MOTOGP, WORLD SBK, AMA,
BRITISH SBK, SPEEDWAY, LE MANS, BTCC AND MORE...

YYePG Proudly Presents, Thx for Support

http://www.racecar-engineering.com
mailto:info@omegapistons.com
http://www.omegapistons.com
mailto:office@dtafast.co.uk
http://www.dtafast.co.uk
mailto:griseley@ringspann.co.uk
http://www.rcscables.com
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$ETAILS�OF�A�NEW�WELD�CLEANING�AND�MARKING�SYSTEM�HAS�BEEN�
ANNOUNCED�BY�/RBIMATIC��5+	�,TD��MANUFACTURERS�OF�HIGH�
TECHNOLOGY�/RBITAL�4)'WELDING�EQUIPMENT�

4HE�.ITTY'RITTY�#LINOX�%#/�SYSTEM�REMOVES�OXIDES�LEFT�BEHIND�
AFTER�4)'�WELDING�STAINLESS�STEEL��BUT�CAN�ALSO�BE�USED�FOR�LOCALISED�
ELECTROPOLISHING�AND�FOR�MARKING�METAL�SURFACES�

4HE�MACHINE��BEING�INVERTERBASED��IS�LIGHTWEIGHT��PORTABLE�AND�
ENERGY�EFlCIENT��)T�HAS�THREE�CLEANING�SETTINGS�AND�A�POLISHING�
SETTING��4WO�PERMANENT�MARKING�MODES��$#�AND�!#��PERMIT�VARIOUS�
MARKING�STYLES�TO�BE�PRODUCED�AND�MARKING�SCREENS�CAN�BE�
SUPPLIED�ACCORDING�TO�CUSTOMER�NEEDS��!N�OPTIONAL�LABEL�PRINTER�IS�
AVAILABLE�TO�PRODUCE�UNIQUE�MARKING�SCREENS��

!LL�KITS�COME�IN�AN�!"3�TRANSPORT�CASE�AND�INCLUDE�A�CLEANING�
PROBE�AND�CONSUMABLE�STARTER�KIT��

O�&OR�MORE�INFORMATION�CALL�������	�������������OR�VISIT�
WWW�ORBIMATIC�CO�UK

4HE�.ITTY'RITTY

��ÜÜÜ°À>ViV>À�i�}��iiÀ��}°V��
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)NTERCOMP�HAS�DEVELOPED�AN�ADVANCED�SYSTEM�THAT�ALLOWS�DRIVERS�TO�MONITOR�TYRE�PRESSURES�
AND�TEMPERATURES�DIRECT�FROM�THEIR�SEATS�

4HE�NEW�ONBOARD�7IRELESS�4IRE�0RESSURE�-ANAGEMENT�3YSTEM�OPERATES�IN�REAL�TIME�
ANNOUNCING�ANY�HIGH�OR�LOW�PRESSURE�OR�TEMPERATURE�CONDITIONS�

&OUR�INWHEEL�SENSORS�MOUNTED�IN�PLACE�OF�THE�VALVE�STEM�OF�EACH�TYRE�ALLOW�THE�SYSTEM�
TO�MONITOR�UP�TO���PSI�WITH�AN�ACCURACY�OF����PSI��0RESSURES�ARE�DISPLAYED�ON�A�DIGITAL�
DASHMOUNTED�GAUGE��WHICH�READS�IN�PSI��KPA�AND�KG�CM��UNITS��4EMPERATURE�READINGS�ARE�
RECORDED�IN�EITHER�DEG#�OR�DEG&��

-ANAGING�PRESSURE

O�&OR�MORE�INFORMATION�CALL����������������
OR�VISIT�WWW�INTERCOMPRACING�COM

(IGH�TORQUE�SPANNERS
5+BASED�TOOL�MANUFACTURER��"RITOOL��HAS�RELEASED�A�NEW�RATCHETING�
COMBINATION�SPANNER��WRENCH	�SET�DESIGNED�TO�WITHSTAND�HIGH�TORQUE�
LEVELS�
-ANUFACTURED�FROM�CHROME�VANADIUM�STEEL��THEN�HEAT�TREATED�AND�

NICKEL�PLATED�FOR�PROTECTION��THE�SET�CONSISTS�OF����SPANNERS�SIZED�
BETWEEN��MM�AND���MM��ALL�OF�WHICH�FEATURE�A�STURDY���TOOTH�RATCHET�
DEVICE�WITH�A�lVEDEGREE�ARC��%ACH�HAS�A���DEGREE�OFFSET�HEAD�AND�A�
THIN�PROlLE��MAKING�THEM�IDEAL�FOR�WORKING�IN�TIGHT��CONlNED�SPACES�

4HE�SET�IS�PRICED�AT�a����PLUS�6!4������	��AND�CATALOGUED�UNDER�
PART�NUMBER�22*-3%4��

O�&OR�MORE�INFORMATION�CALL�������	�������������OR��
VISIT�WWW�TOOLS�CO�UK

YYePG Proudly Presents, Thx for Support

http://www.orbimatic.co.uk
http://www.intercompracing.com
http://www.tools.co.uk
http://www.racecar-engineering.com
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Reliability
Flexibility
Know-how
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Pro LinePro Line

Oil coolers
for high
performance
cars

Oil coolers
for high
performance
cars
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'UYSON�)NTERNATIONAL��SPECIALISTS�IN�SURFACE�lNISHING�MACHINERY��HAS�RELEASED�A�LARGER�CAPACITY�
BEAD�BLASTING�SYSTEM�FOR�USE�IN�RECONDITIONING��ENGINEERING�AND�MAINTENANCE�WORKSHOPS�

4HE�NEW�&ORMULA������HAS�A�LARGE�CHAMBER�MEASURING�����MM����IN	�WIDE�BY����MM�
���IN	�DEEP��&OR�EASE�OF�USE�THE�ENTIRE�TOP�OF�THE�CABINET�CAN�BE�mIPPED�OPEN�SO�HEAVY�OR�
AWKWARD�COMPONENTS�CAN�BE�LOWERED�DIRECTLY�ONTO�THE�STEEL�REINFORCED�CHAMBER�mOOR�

4HE�&ORMULA������COMES�EQUIPPED�AS�STANDARD�WITH�A�'UYSON�����HIGH�PERFORMANCE�SUCTION�
FED�BLAST�GUN�AND�A�CONTINUOUS�DUST�COLLECTION�SYSTEM��&LUORESCENT�INTERIOR�LIGHTING�AND�A�LARGE�
VIEWING�WINDOW�ARE�DESIGNED�FOR�OPTIMAL�WORKING�CONDITIONS�

O�&OR�MORE�INFORMATION�CALL�������	�������������OR�VISIT�WWW�GUYSON�CO�UK

"LASTOFF�

3HORT�CIRCUIT�OIL
5+BASED�INDEPENDENT�LUBRICANT�MANUFACTURER��-ILLERS�/ILS��HAS�
DEVELOPED�A�NEW��SYNTHETIC��FORTIlED�OIL�SPECIlCALLY�FORMULATED�FOR�OVAL�
AND�SHORT�CIRCUIT�RACING�

4HE�NEW�OIL��NAMED�#/2���7����HAS�A�@SOPHISTICATED�PERFORMANCE�
ADDITIVE�PACKAGE�AND�SYNTHETIC�FORTIlED�FORMULATION���SAID�TO�OFFER�
COMPETITIVE�RACERS�OPTIMAL�ENGINE�PERFORMANCE�AND�REDUCED�POWER�
LOSSES��4HE�OIL�IS�RECOMMENDED�FOR�USE�IN�
COMPETITION�ENGINES�SUCH�AS�THE�2OVER�6���&ORD�
+ENT�AND�0INTO��ACROSS�ALL�MOTORSPORT�DISCIPLINES��

#/2���7���HAS�BEEN�SET�WITH�A�220�OF�
a�������������	�FOR�lVE�LITRES�������GALLONS	�
MAKING�IT�COMPETITIVE�BOTH�ON�PERFORMANCE�AND�
ON�PRICE�

O�&OR�MORE�INFORMATION�CALL��������������
FROM�THE�5+�OR�������	��������������
!LTERNATIVELY��VISIT�WWW�MILLERSOILS�CO�UK

2ACING�JOINTS
53BASED�UNIVERSAL�JOINT�MANUFACTURER��"ELDEN�)NC��ALREADY�PROVIDES�A�
WIDE�RANGE�OF�UNIVERSAL�JOINTS�AND�DRIVESHAFT�ASSEMBLIES�FOR�VARIOUS�
STEERING�AND�GEAR�CHANGE�LINKAGE�APPLICATIONS�BUT�HAS�NOW�DEVELOPED�A�
SERIES�OF�LINKAGES�FOR�THE�RACING�INDUSTRY�THAT�FOCUS�ON�THE�CROSS�AND�
NEEDLE�BEARING�DESIGN�
0REFERRED�BY�MANY�RACECAR�ENGINEERS��THIS�DESIGN�HAS�lRM�AXIAL�

STRENGTH�FOR�PUSH�OR�PULL�LOADS�AND�INCORPORATES�HIGH�STRENGTH�ALLOY�STEEL�
YOKES�WITH�PERMANENTLY�SEALED�DRAWN�CUP�NEEDLE�BEARINGS�AND�A�
FORGED�CROSS��*OINTS�ARE�AVAILABLE�IN�A�VARIETY�OF�MATERIALS�INCLUDING�ALLOY��
STAINLESS�STEEL�OR�ALUMINIUM�

O�&OR�MORE�INFORMATION�IN�THE�5+�CALL�������	�������������OR�
IN�THE�53������������������!LTERNATIVELY��VISIT�WWW�
BELDENUNIVERSAL�COM

)GNITION�DOCTOR
!GRIEMACH�HAS�FOUND�A�WAY�TO�DIAGNOSE�ALL�IGNITION�PROBLEMS�WITH�ITS�
NEW�SPARK�PLUG�lRING�INDICATOR�

7ITHIN�JUST�A�FEW�SECONDS�THE�INDICATOR�CAN�DETERMINE�IF�ANY�INDIVIDUAL�
PLUGS�ARE�NOT�lRING�OR�IF�ANY�ARE�FOULED�OR�ERODED��)T�CAN�ALSO�DETECT�PLUG�
WIRE�DAMAGE�AND�IS�SAID�TO�BE�USEFUL�FOR�DIAGNOSING�$)3�COIL�PROBLEMS��
0RICED�AT�a�����INCLUDING�6!4��������	�THE�SPRINGMOUNTED�SPARK�

PLUG�INDICATOR�COMES�WITH�DETAILED�INSTRUCTIONS��4O�ORDER�REFERENCE�PART�
NO�0-�����

O�&OR�MORE�INFORMATION�CALL�������	�������������OR�VISIT�WWW�
AGRIEMACH�COM

YYePG Proudly Presents, Thx for Support

http://www.guyson.co.uk
http://www.beldenuniversal.com
http://www.beldenuniversal.com
http://www.millersoils.co.uk
http://www.agriemach.com
http://www.agriemach.com
http://www.racecar-engineering.com
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53BASED�3TEEL(EAD�$ESIGN�)NC�HAS�ANNOUNCED�A�NEW�INVENTIVE�SHOP�
STORAGE�AND�WORKSPACE�SOLUTION��

4HE�-4ECH�SYSTEM�IS�AVAILABLE�IN�VARIOUS�COMBINATIONS�AND�CAN�BE�
CUSTOMISED�AND�CONTINUOUSLY�RECONlGURED�FOR�INDIVIDUAL�STORAGE�NEEDS��
#OMPUTERS��ELECTRONIC�EQUIPMENT�AND�TOOLS�NEEDING�SECURE�STORAGE�ARE�
PROVIDED�FOR�WITH�A�WIDE�VARIETY�OF�DRAWERS�AND�SLIDEOUT�SHELVES��3HELF�
UNITS�ARE�DESIGNED�TO�ACCOMMODATE�ELECTRONIC�EQUIPMENT�WITH�REAR�CABLE�
ACCESS�AND�LOUVERS�FOR�VENTILATION��!DAPTABLE�STACKABLE�CABINETS�ARE�
ALSO�INCLUDED�IN�THE�SYSTEM�S�SPECIAL�FEATURES�AND�HEIGHT�ADJUSTABLE�
WORK�BENCHES�CAN�BE�ATTACHED�OR�USED�IN�A�FREESTANDING�CONlGURATION�

!LL�CABINETS�COME�FULLY�BUILT�AND�ARE�CONSTRUCTED�FROM���GAUGE�4����
STAINLESS�OR�POWDERCOATED�STEEL��WHICH�CAN�BE�COLOUR�MATCHED�AS�REQUIRED��

O�&OR�MORE�INFORMATION�CALL�����������������OR��
VISIT�WWW�STEELHEADESIGN�COM

3TEEL(EAD�STORAGE

8TREME�HOSES
3AMCO�3PORT�OFFERS�SILICONE�HOSE�KITS�TO�ENGINEERS�WHO�DEMAND�HIGH�
LEVELS�OF�RELIABILITY�IN�THE�INTENSE�CONDITIONS�THEY�COMPETE�IN��"UT�NOW�
3AMCO�3PORT�HAS�ALSO�RELEASED�A�BRAND�NEW�RANGE�OF�UNIVERSAL�PARTS��
UNDER�ITS�8TREME�BANNER�

4HE�NEW�RANGE�OF�HOSES�ARE�LIGHTWEIGHT��mEXIBLE�AND�DESIGNED�TO�
WITHSTAND�TEMPERATURES�OF�UP�TO����DEG#�����DEG&	�AND�HIGH�
PRESSURE�RATINGS��!LL�3AMCO�3PORT�HOSES�ARE�MANUFACTURED�IN�A�HIGH�
GLOSS�lNISH�AND�COME�IN�THE�COLOUR�BLUE�AS�STANDARD��THOUGH�OTHER�
COLOURS�ARE�ALSO�AVAILABLE��

O�&OR�MORE�INFORMATION�VISIT�WWW�SAMCOSPORT�COM

#OMPOSITE�COURSES
!�NEW�RANGE�OF�COMPOSITE�COURSES�ARE�BEING�RUN�BY�$ARK�-ATTER�
#OMPOSITES�,TD�TO�HELP�ENLIGHTEN�THE�HOBBYIST�OR�ENTHUSIAST�

"ASED�AT�THE�COMPANY�S�WORKSHOP�IN�(ARPENDEN��%NGLAND��THE�
COURSES�ARE�BEING�RUN�THROUGHOUT�THE�WEEK�AND�AT�WEEKENDS�BY�TRADE�
SPECIALIST�2ODNEY�(ANSEN��#OVERING�TOPICS�SUCH�AS�WET�LAYUP�
LAMINATING�AND�COMPOSITE�REPAIR��THE�COURSES�ARE�DESIGNED�FOR�ALL�
LEVELS�AND�USE�SIMPLE�THEORY��DEMONSTRATIONS�AND�PRACTICAL�APPLICATION�
TO�AID�UNDERSTANDING��

4HERE�ARE�PLANS�TO�ADD�OTHER�COURSES�IN�THE�NEAR�FUTURE��INCLUDING�
PATTERN�MAKING��MOULD�MAKING��RESIN�INFUSION�LAMINATING�AND�PREPREG�
LAMINATING��

O�)NFORMATION�ABOUT�ALL�THE�COURSES�CAN�BE�DOWNLOADED�
FROM�THE�COMPANY�S�WEBSITE��WWW�DARKMATTERCOMPOSITES�
CO�UK��!LTERNATIVELY��CALL�������	�������������

YYePG Proudly Presents, Thx for Support
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Tel 01327 261797
Fax 01327 263577

www.btbexhausts.co.uk- SOUND ENGINEERING

TUBULAR STAINLESS STEEL
HIGH PERFORMANCE
EXHAUST
MANIFOLDS
• Computer Aided Design ensures equal 

length primaries
• CNC Mandrel bent tubes for optimum flow
• Gas purged TIG welds for extra strength
• Digitally checked for a precision fit
• Independently dyno verified power figures
• Free flow CFD optimised catalysts
• Proven products for popular 

performance cars
• Bespoke manufacturing service for 

specialist vehicles
• 23 years experience of exhaust manufacturing

FOR RACE, RALLY & ROAD CARS

DESIGNER AND MANUFACTURER 

Perfect Bore Ltd 

+44 (0)1264 774330

e-mail sales@perfectbore.com

www.perfectbore.com

FOR THE MOTORSPORT INDUSTRY

Design Engineering 

Precision Forgings 

Forged Pistons

Performance Cylinder Liners 

Block Conversions 

Bore Coating 

www.racecar-engineering.com

YYePG Proudly Presents, Thx for Support

mailto:sales@perfectbore.com
http://www.perfectbore.com
http://www.racecar-engineering.com
http://www.btbexhausts.co.uk
mailto:sales@protex.com
http://www.protex.com
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Racecar Manufacturers

A-MAC USA (1) 408 727 9288
Fax (1) 408 988 8998

A-Mac Fabrication, 1745 Grant Street, 
Suite 2, Santa Clara, CA 95050, USA

ASCARI Tel 01295 254800
Fax 01295 255944

Overthorpe Road, Banbury, 
Oxfordshire OX16 4PN England

APOLLO RACING DESIGN LTD Tel 01280 813580
Fax 01280 823015

Email info@apolloracingdesign.com
Website www.apolloracingdesign.com

Millgate Barn, Radclive, Bucks
MK18 4AB, England

BARRELLI Italy (39) 02 782427 
Flli Barrelli, Via La Spezia 5, 20156 Milan, Italy

BRD Race Cars Inc. Tel (1) 716 637 9467 
16 Hollybrook Road, Brockport, NY 14420, USA 

BODOLA Tel Sweden 46 171 27690
Fax Sweden 46 171 27690

Bodin ChassiTeknik, Skalbygatan 8, 
745 37 Enkoping, Sweden

BREDA Italy (39) 049 9001895
Fax (390) 49 900 2821

Breda Racing s.r.l, via Buonarotti 10a, 
35035 Mestrino,PD, Italy

BRYTEC Tel 01772 786500
Fax 01772 786500 

Lower College, Hothersall Lane, Longridge,
Preston, Lancashire PR3 2XB

CARBIR USA (1) 262 377 2850
Fax  (1) 262 375 1602

Carbir Race Cars Inc, 1220 Falls Road,
Grafton, WI 53024, USA

CHEEK Norway (47) 90 78 70 32
Fax (47) 69 19 02 55

Cheek Racing Cars, Flatebyvn 3, 1792 Tistedal, Norway
CHEETAH USA (1) 408 492 1331

Fax USA (1) 408 492 1333 
Omni Fab, 380 Martin Avenue, Santa Clara, CA 95050

CHEVRON Tel 01300 348499
The Chevron Centre, Piddle Trenthide, 
Nr Dorchester, Dorset DT2 7RF, England

US Importer Continental Crosslé Tel (1) 513 777 4545
9000 Debbie Drive, West Chester, OH 45069, USA

DALLARA Italy (390) 525 550711
Fax (390) 525 53478 

Dallara Automobili, Via Provinciale 33, 
43040 Varano Melegari, Parma, Italy

DEBORA France (33) 381 52 02 10
36

Fax (33) 381 51 18 51
bis Rue du Docteur Moras, 25000 Besancon, France

DAN GURNEY’S ALL AMERICAN RACERS,INC
Tel USA 714 540 1771
Fax USA 714 540 3749

2334 South Broadway PO BOX 2186, 
Santa Ana, CA 92707, USA

DJ RACECARS Tel 01663 734518
Fax 01663 732 130 

Email del@djracecars.fsnet.co.uk
Unit 10, Britannia Rd Est, 

Buxworth, Nr Whaley Bridge, High Peak, SK23 7NF
DOME CO. LTD 198-1 Hanajiricho, Yase, Sakyoku,

Kyoto, Japan
Tel 81 (0)75744-3131
Fax 81 (0)75744-3035 

DOME CARS. LTD Roebuck House
Cox Lane, Chessington, Surrey KT9 IDG England

Tel 0208 397 9999

Fax 0208 397 6830
DOWNS ENGINEERING Tel USA 707 938 1001

Fax USA 707 935 0481
19564 8th St. East, Sonoma, CA 95476 USA

DRAGON USA (1) 413 267 0904
Small Fortune Racing, 

77 Stafford Hollow Road, Monson, MA 01057, USA 
ELISE France (33) 1 47 49 15 66

1 Rue Pierre Cassin, 
92500 Rueil Malmaison, Paris, France

EUROCAR Tel 01353 861168
Fax 01353 861877

SHP Motorsport, Unit 7 Farraday Business Park,
Littleport, Ely, Cambridgeshire CB6 1SE, England 

EXTREME CARS Australia (61) 396 822225
(61) 396 821119

(61) 396 900809
Email mrpr007@tpg.com.au

King Way House,
188-190 Kings Way, South Melbourne,

Victoria 3205 Aus.
FABCAR USA (1) 317 872 3664

Fax (1) 317 872 3835
4148 West 99 Street Carmel Indiana

FORCE RACING CARS Tel/Fax 01823 698117
Clyse Farm, Stathe, Nr Bridgwater

TA7 OJN England
GRAN TOURING CLASSICS 001 562 596 9242
GOULD Tel 01635 44466

Fax 01635 30056
Gould Engineering Services, Unit 7, 

Arnhem Road, Newbury, Berks, RG14 5RU
ICP/CITATION USA (1) 317 273 0089

Indianapolis Competition Products, 
1717 Expo Lane, Indianapolis, 

IN 46214, USA 
JADE Tel 01883 744 443

Fax 01883 744 443
Address Jade Motorsport Engineering, Unit 2 Pendell

Farm, Pendell Road Bletchingley Surrey RH1 4QH
JEDI Tel 01933 440774

John Corbyn Motors, 36A Stanley Road,
Wellingborough, Northamptonshire 

NN8 1DY, England
KBS USA (1) 909 355 4800

Fax (1) 909 355 5933
KBS Engineering, 8296 Fremontia, 
Suite B, Fontana, CA 91404, USA

KUDZU USA (1) 404 457 6300
Fax (1) 404 458 6118

5096 Peachtree Road, Atlanta, GA 30341, USA 
LAZER USA (1) 906 863 5003

Campbell Motorsport, W7719 Fernwood Drive,
Menominee, MI 49858, USA

LOLA Tel 01480 451301
Fax 01480 456722 

Lola Cars International, Glebe Road, St Peters Hill,
Huntingdon, Cambridgeshire PE18 7DS, England 

US Importer
Tel (1) 317 244 2277  Fax (1) 317 390 2121

Lola Cars Inc, Suite B, 2801 Fortune Circle East,
Indianapolis, IN 46241, USA 

LUCCHINI Italy (39) 0376 391271
Fax (39) 0376 391200

Lucchini Engineering, via Valeggio 2,
45100 Mantova, Italy 

LYNCAR ENGINEERING Tel 01635 860066
Fax 01635 860066

Email: lyncar001@btopenworld.com
Briff Lane, Bucklebury, Reading, Berkshire RG7 6SN

MAGNUM Tel 01933 442861
Fax 01933 22552 

141 Laurence Leyland Industrial Estate, 
Wellingborough, Northamptonshire 

NN8 1RA, England
MALLOCK Tel 01604 863504

Fax 01604 863807
Mallock Racing, Rowley Wood Lane, Hartwell,

Northamptonshire NN7 2QT, England
MARK BAILEY RACING Tel 01380 850130

Fax 01380 850140
MBR Building, 8A Jockey  Lane Bromham, 

Chippenham, Wiltshire, SN15 2EZ
MATT WATERMAN MOTORSPORT DESIGN

Tel 0408 216357
MYGALE Tel  France 33 3 8621 8621

Fax France 33 3 8621 8622
Technopole du Circuit, 58470 Magny-Cors, France

OSELLA S.R.L Tel 0972 715852
Fax 0972 715391

Z.I Valle di Vitalba, 85020 Atella, (PZ)
PANOZ Tel USA (1) 770 967 2310

Fax USA (1) 770 965 8762
5294 Winder Highway, Braselton, 

GA 30517, USA 
PHOENIX USA USA (1) 813 655 1199

Phoenix Race Cars, 364 Hairpin Drive, Sebring, 
FL 33870, USA Fax (1) 813 665 1199

PICCHIO S.p.A Tel 0039 0861 816015/16
Fax 0039 0861 86246/805651

Email: picchio@picchio.com or picchiospa@email.it
Website: www.picchio.com
Zona Industriale Ancarano
64010 - Ancarano (Teramo)

Italy
PILBEAM Tel 01778 424838

Fax 01778 393032
Pilbeam Racing Design, Graham Hill Way,Cherry Halt

Road, Bourne, Lincolnshire, PE10 9PJ
PIPER USA (1) 708 365 5334

Piper Engineering, 5N461 Meadowview Lane, 
St Charles, IL 60175, USA

PREDATOR USA (1) 313 681 1377
Fax (1) 248 681 1377

Crossroads Fabrication, 265 Hillcliff, 
Waterford, MI 48328, USA 

PROTECH COMPOSITES LTD
Tel: +44(0) 1420 471 400

Fax: +44 (0) 1420 487 047
www.protechcomposites.co.uk

Unit 62, Woolmer Trading Estate
Bordon, Hampshire, GU35 9QF, UK

PROTOFORM USA (1) 607 739 7345
Protoform Race Engineering, 51 Ponderosa Drive,

Horseheads, NY 14845, USA
RACEFAB USA (1) 713 694 8335

Fax (1) 713 694 8335
8307 Beauman Road, Houston, TX 77022, USA 

RALT 01865 883354
Fax 01865 883789 

Ralt Engineering, Sutton Farm House,
Sutton, Witney, Oxfordshire OX29 SRD, England 

US Importer
Tel (1) 310 533 1144  Fax (1) 310 530 0139

Ralt American, 23110 Kashiwa Court, 
Torrance, CA 90505, USA 

RAPTOR USA (1) 215 775 1938
Performance Engineering, 

RD5 Box 5435, Mohnton, PA 19540, USA
RAY Tel 0208 680 9418

Fax 0208 688 4026 
15 Silverwing Industrial Park,

Horatius Way, Croydon, Surrey CR0 4RU, England 
RILEY & SCOTT USA (1) 317 248 9470

Fax (1) 317 248 0182
1200 Main Street, Speedway, 
Indianapolis IN 46224, USA

RML LTD Tel 01933 402440
Fax 01933 676519

www.rmlmallock.co.uk
6-10 Whittle Close, Park Farm Ind Est,

Wellingborough, Northants NN8 6TY England
SABRE USA (1) 714 693 0296

USA Race Cars, 1535 Harmony Circle, Anaheim, 
CA 92807, USA Fax (1) 714 693 3164

SCCA USA (1) 303 693 2111
Fax (1) 303 680 5633

Spec Racer, 7476 South Eagle Street, Unit 5, Englewood,
CO 80112, USA 

SCARAB Tel 01636 822033R
RS Racing & Specialised Services, 

High House,Kirton Road, Egmanton, 
Newark, Nottinghamshire NG22 0HF, England

SEZIO FLORIDA RACING
Tel: 001 776 878145

SHELBY USA (1) 310 538 2914
Fax (1) 310 538 0126

Shelby Can-Am, Shelby Technologies Inc, 19021 South
Figueroa, Gardena, CA 90248, USA 

SPECTRUM Australia (61) 3 95 80 52 36
Fax (61) 3 95 80 53 31

Spectrum Racing Cars, Borland Racing Developments, 
39 Industrial Drive, Braeside, Victoria, Australia 3195 

STRYX Tel 01789 750567
Fax 01789 292183 

Minerva Developments, Grafton Lodge, Binton,
Stratford-on-Avon, Warwickshire CV37 9TX, England

SPICE RACING CARS LTD Tel 01483 203956
Fax 01483 203956

Int House, 31 Church Road, Hendon, 
NW4 4EB, England

SWIFT US Importer International Racing Products
Tel (1) 800 793 0496

1034 Riva Ridge, Great Falls, VA 22066, USA
SYMBOL Italy (39) 0362 903967

Symbol Team srl, via Fiume 17, 
Carate Brianza, 20048 MI, Italy

TAMPOLLI Italy (39) 055 8873268
Fax (39) 055 8825777 

Tampolli Engineering, via degli Artigiani 44-46,
Calenzano, 50041 FI, Italy

TOM’S Japan (81) 3370 46801
Fax (81) 3370 46805 

6-13-10 Todoroki Setagaya-ku, Tokyo, Japan 158 
TPG 0039 682 32225
VAN DIEMEN Tel 01953 888195

Fax 01953 888178 
Van Diemen International Racing Services, Chalk Road,

Snetterton, Norfolk NR16 2JZ, England 
US Importer Primus Racing

Tel (1) 813 522 7544  Fax (1) 813 522 7417
3608 Morris Street, St Petersburg, FL 33407, USA

Database 1
RACECAR MANUFACTURERS

Database

Section 1 lists manufacturers of 

Brand-Name Racecars.

Sections 2-3 list component

manufacturers. Section 2 is dedicated

to Chassis Components, Section 3 to

Engine and Transmission

Components

Sections 4-5-6 list equipment

manufacturers Section 4 is dedicated

to Factory Equipment Section 5 to 

Circuit Equipment Sections 6 to

Driver Equipment

Sections 7-8-9-10 list companies that

supply services. Section 7 is devoted

to  Chassis Engineering Services, 

Section 8 to Engine / Transmission /

Suspension Services Section 9 to

Testing Services Section 10 to 

Non-Engineering Services

To get your company listed in the

racecar database please contact

Andy King - 0208 726 8329

andy_kings@ipcmedia.com

Costs listed below:

Name and number £50 - 12 issues

Name and number bold

£70 - 12 issues

Logo and full company details

£420 - 12 issues including web, 

address, email etc etc 

£210 - 6 issues

www.
racecarengineering.com

Andy King on 
Tel: +44 (0)20 8726 8329

andy_king@ipcmedia.com

RACECAR DATABASE is compiled by IPC Media for publication only in

RACECAR ENGINEERING magazine. RACECAR has not tested products,

equipment or services that are listed, and this listing does not imply

any form of endorsement. Although every care is taken to ensure that

RACECAR DATABASE is accurate and up-to-date, the publisher can

accept no responsibility for errors or omissions.

© IPC MEDIA 2003. All rights reserved. Reproduction (in whole or in

part) of any text contained in RACECAR DATABASE (including repro-

duction by photocopying), without the written permission of the pub-

lisher, is strictly prohibited.

MODULAR + ERGONOMIC

● WORKBENCHES

● TOOL STORAGE

● RACKING

www.gwssystems.com

01403 276 445

STATIC or MOBILE
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