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af or enent i oned dsﬂ% jﬂg’@f{f‘% P%% mﬂﬁ@?ﬁtﬁ; %ﬁﬁgﬂ‘nﬂi@y SE;’;(%E

and 4 are sati sfig yjb&mﬂ ng3§ Hde4 £ ko fidl on of | owi n
provi si on of Contsignhl ISmytmﬂxcdtmg tHeycodnpletionanfer gi zF&!lowmg pro¥isipie @ W &fgnqt[l P—
recei pt of a S|3§gw gel cnergizetiom is IS@B(C‘!)PY EUPFL ogti‘g"al at terana. es  ovision 05
Clutch Control %gotngrW §1B{%1 ol lt%pn e,gmag 5w gaeﬂ
input 724, of a sirge ;tﬂe@rav@[dmdﬂa signdl Z8inpid SAfkcla 2paxelv1errespedlm pllemby5| on
of a signal to irié2end theleforacprewnts !neammm of es Cl‘“ﬁ*ﬁ%r 2.and
therefore pr eve.!gt 'lﬁ:?i% %%”%'ﬁtl 19put to° m QI ng b matfl Mo@g czzﬁ' 100
The vehi cI e 1S NOynsll ggg 39K BlirlgQerdhg tSfb er flopii t O
i nput ter? fl oatvherrwﬂehe‘Lﬁt EII’.(D]? 22§ i ETI' e Startmk(mocimmaﬁsna@d sehEmatND
gate 238 is provﬁ@é@jor at(!@ ;% (g?eﬁ?ﬁné . ol %‘h lﬁﬁw
FLI P- FLOP 226 '46 geﬁel%ge%é con i dedﬁé rli%f}%% fi

state or at | eastgearda,ﬁ fﬁgg er secéndl nye teftm ga,r\eagea:m ear

power produced byangﬁ?bmtssmh %Fmbﬁcﬁb@rzaﬁl ,and éﬂ,tsmfgﬁ él shafh%'apmbwg%e
10 passes:via cl IPOLA JERA" 1RO L SAce (o)

i ndi cati ng, u§ ?ﬁﬁ“ﬁgln %i?fs'ﬁ%r?tfoaonsm Sgek gzletg Eﬂ@fﬂsi\iﬁm“ 10
coupling for oper at'nhe @reﬂéter‘imrteahmgaﬂrof uﬁneaﬂerd chusesdletmrrmthelsﬁ enmql as

wear
40, gear and dep rmsgprLIBfF t leng I cagsetit ch
21, shaft 84, anci&gd a? %’ 0:?;1 s 'fr ?a§§(,a1 hlch
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i njector 64 to by dth 8d t ther t of f
ratio rc at a valﬁ% egfﬁec ﬁoﬁgf‘%‘fnagm%%?gecon ission &npﬁggsém :0Q fﬁ‘g

suppl i es fuel t60 haatsuxﬁmgwmmtchm il engagedibmdy ﬁﬁr&dmﬂnf r agaglefation efithe ﬂw elr rﬂﬁt .
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anal og output signal at output 512 cating that a transition in either

di rection toratio selector 67 thereby effecting a between respective

operetional nodes, 1 change |n the transm ssmn ratlo of trans- and 21s
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16 The flywheel is speeded up to a desired termnal 553 of sol enoid 65.
Receipt of this rate of rotation, typically above 5800 rpm signal at

sol enoi d 65 causes the plunger of "The speed of rotation 1S nonitoread by
enoid 65 to extend by a length L[err) which sensor 60 which produces an
g signal causes the control |ever .167 of fuel injector 5 SFW
rtional to the speed of the fly- 64 to set the cutoff ratio rc at a
e 16/0 wheel . The si gnal SFW57331;4JppI ied to'a which supplé es fuel to

hedt engi ne 10 dL a Lnresn0| g Tndarcator 16l Wrenm rthe—magni-.  rate whereby
iy t -

t he engi FE tgtsEﬂe ?8 6% ofteg"! o oxmaus geip| cgfrtgéieter - idling
speed exte dbya gnal N.J is also
suppl i s&@omncnrbﬂﬂ ¥n gl.ﬁgﬂdlrml?&\ﬁ& ontro mel 1nljd6ﬁklt 566 "0of AND
gat e. sL8PW pﬂwr gtthecsbeeﬂ@f én Yne mto:s;ht mtdfiwms ef aivalenount7’8 of AND
gat e lggg:l % ls“ﬁllg W e € feaZ‘&)nkl I'O aélga%oo rpm an
enabl tude@é &gk ete i hpu er- Sl gnal i's supplied
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i nput  Bgital pilRin 1@ provides|i graﬁ:i C)lddntraltSl ral 1T lcmuses 20 gate
115. an output SIgnal to input 604 of an OR Reesint af esnabﬂhatrterkmrmns‘)?otcaquer oduce a

85 THL23R] °°““ al att8rminal 596
o e s e SR, - e
EXT END1 &;d toarterntinal 840 ef raniORogates 40 sigial antefokinal 380cis elibingied [Reédiptt er m nal 580
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PYe§ nsgf 5 . h
actuat m%mﬁmw PR e e

is suppdtataﬂal spéEEMtﬂnelnahepledenﬂn nat'ﬂd: geliaoapling afdngahent-@é-mi nal 592 of
cl utchelebml!m ). 14, it % ginabove vl Herginaftec heises 40 Cont r ol
\{E ang. &

Si gnal n;ga,l:;l"ggg %%gg G fLrourling fopppeation i ot 1 act t her eby
105 303 rdgponseto® f o |s§nder da@ibbd NereinabB®RS hdcé1eaiol G0 SIXSIChr oni zer

44 so &el dimuign ovwnseh afialoghsignalr eaqineuﬂedwﬁﬂmlsmsmmdlwihg thanl gear 35 to
shaf t typicallyer thﬁt’?ﬂf§°fspe§t§l ll é‘!ﬁent enbodis-
engage q°§§35§ r;@ﬁ'ﬂﬁﬂ] 5%"?@ cle e %ﬁ 068 is in LOW or
whosss euﬁtm:ttms fatib igoyeH fi yisensai82, NP this s@ﬁkariapr e@)n wl%66|12d7 has

r eac he@hose utpatdis supplied/ AN By k562 0. AND gate 101, 110 rotati anal

speed @‘ﬁ‘ému%m snéterThgftE%“‘%‘éoas ﬁ‘% nt de-

embodi R 364 of 1g§;tor control 102. Control _ cates; a) th | |
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her e n Eor %; &5 S o ok T 8 clﬁ‘tblf%ﬂtrbli & 1 ledmmi‘:@(g%ran anal og
si gnél 68 |1meqwr0:¢ntdﬂd02/\supﬂ1eaaslmar 146Ctb eagagercjuttiient2 ix;drmcal |y -28¥ at out put
512 thereof for t he operator has applied pressure to the the purpose of
reduci ng the transm ssion accel erator pedal 70 and hence wishes to ratio
to 1:0 at a relatively fast rate. Attain- nove the vehicle. An output
signal from55 nent of this ratio is verified by sensor 82, this sensor is
prow ded at input 610 of 120 whose out put |s suppl led at term nal 562 of
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17 Coupl i ng of clutches 12 and 21, and the HST control circuit 104 to

cause sel ector aforenentioned coupling arrangenent for 67 to operate at a
rate which |ncreases the operation imrededl defines a power train -
transnission, 'ratio of transm ssion 15, wher eby flywheel 17 is coupled via
fixed thereby I ncreasing the. speed of the vehicle, 5 speed reducer 19
shaft 84, clutch 21, first at arate which is nearly proportional to

70 shaft 23, gean$ 37 and 38 to fi rst dr| yg71 jlhe d| fference bet ween thp;
demanded t er m nal—214; engine 5 - e—apPe

t he out put of accebe.rplmg:bmxﬁ&hesl?za:ﬂzﬂmﬂtthadr|}m¢oarrd|ctraht m4;tomsésele;ttojr
pedal 70 awd thea@mmﬁatlomd nwr smnese%)pnd 6ar¢9@rqte¢tmrq |which incgeases thsl ed
via represent ed B m r‘rﬂg% e SHOEoR Thi Ricte! f
the output of cg %dﬂ aft%4 clut eelsao O FHIER i Epr ktfonBGWET 70
train will negatslnarezs 37fanda38 fkﬂ&stadmtar fi eghd differsicg hetwednehedmhdeér be

referred to as t ligm - 1Eﬁ!!wl:‘@lst lﬂi Yor d P‘?as h ‘é‘l"i‘t‘%%ﬁ ite"s
i 11us- at ter mchey t‘ﬁ m‘a‘jet loent AR Y |
Figure 4B. 10 gears 40 and 35 and shaft:B hﬁv@na Oﬂ' teIbyrphit oi' Eﬁﬂba@eﬁwlé isat or 780
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output from - puffeRifar @:’Mnﬁgﬁﬁ L gnd 1811rl'ésw t 104 to causBraccelerator 70
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o oornss, B [ B it i R

t he vehicl e, ati0ahe démandii axbeldration earqheyat fhorpat qmmrlat me;e J&clust ng tie speedrodl 8
recei ved at - &#Q Ptmatparmréwes ennt gheneshidlet 4t raﬂqevhwb ealrhepmnput

556' from out put ato é@‘gﬂlﬁlf ‘égﬁpearg B0 éhf §54 of

o gattv
i njector control 1@8@6Hcontraflozlfe§ﬁ£eﬁf-at& acdaﬁ
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r. Because Ieapings fhecamay rft‘{liljﬁtl“‘ur't‘? uelthé %yue&t B Gest ﬂlan the R,

p e revo 5 cut- gain
R the engine per 343 ?&éﬁ;ﬁ Ao CUL - heRgain - %esRif han the
gain -, a off r atthe.Otor(juS pdixet anthealedtynmeomor tsrgaaiab dccaeas igiopratidyuc ed
by the heat en@ﬂ raea x@en tmtw aIDutP Qﬂéemwa}er rfgu gggﬁ?s ghﬁmﬁit 9

given ting. The ¢ } u “al‘:%ause ysp n pressure,
results 95 114 i gy g,é aﬁm 99556 armbdmged byr a“smalrafteeuabfnagmtude
decel erati on srral | Fhe mhpm ot‘hrunpaaltotalappearl ncpnd #ppasi % tgmippl18. Thee

cor r espondi ng r3éts ?ﬁ étsa‘tflaéri‘c‘ﬁhﬁlt%g val magninple@d CE ory dt adjnged soSbd.
produced' by a sr te

gﬁ'g.'%'t olThe ouf put lco arator 14 |s
and opposite si gn;n- m; f4Mm na 618 he 35 su %élﬁl,r:@l fe$i?}‘§§

accel erator nagni témbfiamﬂ@mmylsebehrawandleled anplitier

output is int r?"e‘“%‘H‘pga%ﬁ tgé‘i:g‘lgn& 18510 ofltd ibibdted: tat tholorque :iei?er;d rhdael ics
of the vehicle i § Bz RY. 104ated by the analog signa, output of . .
tially identical atnrangeheo Pérmit currcni ﬂawttmnm%m— m‘ﬁ? ?eldﬂgﬁ'eﬁ%ﬁ tee
paral | el ti o? ¢s1st<§mzdpélodq <Theserond | Hranches: ich Vagiaficr ofithy @1 110
It is noted tha m toanmqncrs@o of hydesigtiowrarmmissore
ﬁthegﬂa

GG aHfs
first b h QorA0A Y
aln(rjS a ;22 ?st or R@lstmdﬁ%!r ‘;cgaierdhanﬁﬂe wheofnot ) R{é‘%ﬁﬁlj ar‘i;ggﬂ L%hﬁeggb&lﬂénqgﬁ ed to

ird br;
permit current .ﬁ]:iier aa%%’mmmn s uedonsm;t ehitating of metrbmucmagr ne  but
réﬁiéo ; Ead

resistor R2 to’ iout oF ratWCE ﬂg offthoyn o
the trans® 45 br&ﬂfphﬁé‘rQWfslcStqﬁedanihﬂ%l?@ZBarr @gﬁ?‘neﬁl R °°3t“i 0. of
hydrostatic t ranstmmtiiﬁOf HSI% tY,,f | ow i rmyavhelgl FotgiionalkiRAPafeigy @ Of

that 15. of Diss g 1leﬁé' dstegrhined by stunplanethedeamaoumuth
an enbodi frent o? Juqﬁ,rts g&n e 314 igr,e@t ’}%gn oc! ht‘l‘:htiﬁl.ilesgr“’gsent

i nvention, there anplifierd36 emplifies thie signal aRe8 bThes qle ; ug;wﬁgpir.éu;‘tQ% an-
const ant nonitor Iﬁ&n%mt&(ff%eéﬁghgl’a@.kermma]ll5 rﬁé)oaptaroatwmmslthmmbpli‘ed&fa
The junction ofg kinetik:. ener gy of - m/rﬁé@ldardnmmctlﬂéﬂnhesll L ﬁis]
and R3 and the OLﬁlpmpoéiflve, ¢anqnéqr$ Uﬁﬁtpr k| r{%yﬁ‘z ere f

amplifier 186 is m‘@%{r Eer g jﬁ gg}“m 35 ﬁemtlgfih@pl h@f "HST

control circuitry. M a |ong‘iJ I;ﬁlumnptmelupll )18, s:hichrqmlents to
make the vehi clgg. amm!étdby—d@p mmltlﬁyo P %ﬁ?ﬁl % 55 130
simlar to a conventional Nautonobile, if the ¥ s'd‘fp%g Br‘g?éeﬁm L%gﬂ?
senses the 120 out put of conparator 114 is positive, rot ati onal
velocity of flywheel 17, to a anplifier 136 anplifies the signal at 618 by
standard el ectroni csquaring circuit 116, an amount 3 (If the signal

t he output of which is then supplled to a standard eI ectronlc rrultlpller
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-wheel, is supplied to input term nal 708 of 18

1 571314 18 a summng circuit 120.
engi ne 10. The transl ational Kkinetic energy of the The anal og out put of
brake 72 is entire vehicle is determ ned by supplying recei ved at

term nal 630 of HST control the anal og out put of sensor 62, which
circuitry 104. The magnitude of the signal 5 nmeasures.the rot ati onal
v city of output at termnal 630 is proportional to the 70 shaft 31
' coagverts it to an anal 0g  1B7€SBUI € of the brake pedal aggd hence is
gnal SY; 'VVIIIL,II |> pl UpUILIUIIaI to—tie—pt upuntiuual to—the desire of the

operat%?unt CalGil veI oc feml&e%ﬁ':;ﬁ%g ofs a;['lzﬁ to decelerate the
vehi Cl&'mre ol %nda\r 3 Eﬁﬁ cogtr ircuit 1\24 nm nal
630 apiheakalo t@uz,maso; 5123; qhemaat&de of tﬁé‘ﬁgllal ed to a
st andianru:tasureac thH&Tatmoaltvnlod:ltymf ootpit 18 4ermimal- Giaedsr ﬂ:ﬁﬁ(ﬁhé raktothe €l ectig oni C

mul t i p‘th’é tﬁ'tﬁl‘ttt PTFSIS%FH P?"&H“é hgtcedy ansmi ssi on 15
and si , 3 éﬁ;ﬁ‘;ﬁﬁtﬁ, g:gﬁauar ‘é"q‘;{%_e the speed of
t he Vedidndhid.elevied m&sqtuahn@cuéditelzwe | 0 plfegtgs Stbut i al 1Ae  maxi nunkval ue
of tllﬁewlmaablctgltss pplied tes stan oneofrHSTr comfroltdiranuméalo deaese the vhe at

% e ansmissiQnoug btra
TR e T W‘Eg,ﬁjg.mgsat e

mventne{cﬂt;mgrmamslf e lsapmasy ofithe t £ termiraf 630/cam& oS todie -can be changed in
a edi le. Ttﬂtﬂe aﬁe‘t‘%ta’le %gldof he m@hlratbet\tlloch the tlansmsmomraubo B(Educe t he

speed gf "MERO Eﬁlga A cg ‘qno‘é e&g wi t hout
”ansnﬂc&ﬁin@fbr ﬂkﬂﬁdlﬁé’&f é Koul'® ﬁgflﬁonl m@l&r& ' ”U| tiplier
126, fﬁhvehlctcait‘hmmmat‘mltmhenl ut 63(hlsllﬁaxpmm1v mesqsresents t he
trar’r’gl‘&'t‘ GRESCRES i tTaé?s'atmn ‘%F?Hc by m@l&ms@c#tanam angB® 85 energy
of thei h S icle, i5 ¥ an b mgf‘ br aki ng system
i nput 7 Gﬁtpﬁtbtff%hlﬂﬂu@ |cfr&ht| 1t20 ¥ubl 2Opressure o Bﬁtk@ w1 ﬁ@tr]n-aCt i vated. Any
furt hestanﬁhle' lenrbsE ufs thyftotglUirimeitio gnegdyr canéase ﬂlQ(‘htesa.tbvhlch essmissmn br ake pedal 72
wi 1% ﬁe (g %{;{tl el:fve tﬁ% t rapﬁ s SSIt e nv n; bty Eease the
rate a(;ut of ookt 4151068 bORED Bibis éﬁést ¥?5 &P a‘h‘tf i ven tine.
Accorchtmganveahpm 6m ofta’(&ﬂﬁ:ﬁilaﬁﬁllm 1 Itralsm RS Peshel motd 1to m&WQ It e i r st
enb%glt‘?«‘el?%mtﬁmt’lﬁéz? Y\ﬁffbdteddzytthmeoltdre convent i onal
out puthy {g@ﬁﬁﬁ"ﬁ ‘ﬂé %ﬂfﬁ@wﬁgt‘éﬂt ' negative

i nput ootthed ITha reTerBiza kink E,, rs@:%Si oeaéil tbONheXQRErdns! O MOde 1 are At
posi t imay: be d Gdétenvé e ahet or 1ABsion raﬂmbbunmmmd redch&ct ed by the

cont3§0‘1l ner%’(?fé'ﬁ t"t rfbf ttaf pageof d effiﬁfentr em ﬂml provi ded
in acq@sr Chclat i n §nt gegt m@g emis

efer

bodi medit 1 Actstedmgtmtdzmdmkﬁqm \ afe3s eﬂmD Bs C energy Er,
Sensorthequngomdhq m&teaebm#)ebtnrhe trarﬂ;te dna)uaohmdratoeflm:ence equal to
the40 iﬁc% gles %gfﬁpu sur &5 Oat}ﬁes Clrclél Ezgutg Zé%e:zfgyl f the system
fuII umeal 1it e cotepHratore atequartescpfmet |pasawe alﬂﬂd provi des an

out - 12@)91“? %E vean el fﬁdlcm%feﬁtedmeéygé‘ﬂmﬁmt to terminal
6324g>f q&‘% ¢ 0 and to
term rla a yga, @%‘%?he th uts anm l};t_maé/mbe pro-

The are&btogucodxff tiatihg denip #29gire+ 11p1|t bSthslthwclttyttaﬂslapnlvﬁecand hold circuit

132 “?Bgfﬂ aepresenting gherinstany Pfﬁ“’- aidetpl es t he out put
of  sorfiky df es:ﬁ‘;ﬁ? gﬁ%@%ﬁ"&wt e egrgf lﬁ“%" mt g{; at a
64

pr edet errm&& Pt DR 6dthpargor’ 28,Cor iMan dS171 & ﬁ:‘ttuﬂ or ab Erﬁiirféa I's greater
t han @ltem#lvs emh¢dm¢ntmfdh®aggy dxfs |9hoxtt @me msan the presene eubddi-t 0 a
é%
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i ndisga

al t er readitrol @02 is négatiag infdc tbl"adn&o ot res o cl rcunt 45 enbod! ment

of theP"P emcmml laaoujput 554 171 lhewtmESOhwnapcstq&tmdﬂ, ~to an i nput

110 128" gghggg opogeceived atix mq@ge AND gate 140. |f

an ﬁmtutmﬁ? eﬁ&ﬁh& ﬁfp QabSénEeCdf sa{m Bcelpt of sOf 12shreshol d

CI r cuiengide/1D. i s provi ded duci ng anframisenstirs 5zeqnﬂssmANDgate el I nst an- and
e val sﬁlf?%fhepg@uh?f m 0 is at nrevides pen'etw§lsneltte tephinglfdhge of t ot al

k| net eSeratL e 3@%%2 m”a dr ﬁgb%? W of the system

prede tményrmka mrque 0fanﬁ'6§63 Etgl?m of 13ponpar at or

128, or inh an 171 is ITB.I nta| ned for a predeterm ned alternative

enbodi nent, of the energy dif- short time (200 ns in the present enbodi -
ferentiator, is supplied to an input termnal nent) to allow conpletion of
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