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ENGINE STARTERDRIVE 
Youston Sekela, mira, N.Y., assignor, by meane 
assignments, to Bendix Aviation Corporation, 
South Bend, ind, a corporatien of Delaware 

Application February 24, 1938, serial No. 19229 
5 Canas, 

Ethe preseaf invention, relates to engine starter 
isives & ad acre particularly to a yielding driving 
COIR.ection between a starting motor and a meme 
ke" of an engine to be started. . 

It is an object of the present invention to pro 
wide 3 engine starter drive incorporating a novel 
yielding driving connection which is eficient and 
its raisie as well as simple and economical in con 
struction. - 

it is another object to provide such a device 
which is self-tightening in its action, so as to 
gradually apply the cranding load. 

It is a further object to provide such a device 
which may be arranged to transmit compara 
tively high torque without increasing the overal 
dimensions of the parts beyond usual practice. 

It is another object to provide such a device 
which is arranged for convenient inspection and 
replace ent of the parts. 
Further objects and advantages will be appar 

ext from the following description taken in cona 
Election with the accompanying drawing in 
whics: 

Fig. is a side elevation partly in section of 
a preferred embodiment of the invention; 

Fig. 2 is an endi view from the ef; in Fig. ; 
Fig. 3 is a detail in perspective of certaig f 

the parts Astrated in Figs. agai 2, shows it 
disassegnoles relation and partly broke away; 
332d 

Fig. . is a deta: party in side elievatio 3ad 
partly in section showing a second embodiliest of the investior, 

in Fig. 3 of the drawing, there is illustrated 
an engine starter drive comprising a drive shaft 

yhich is 237 he the exteries arra Stre shaft; 
of a startirag Rotor, not illustrated. A pirica. 3 
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is slidayiy jourgnaled CE, the shaf: for Oggie 
tidia2. Rove:Caezat: rice and get of engagegent, 
With a relanier Staci as a ring gear 3 of stal eligiae 
to be started. 

Adeans to actuating the pinion, 2 from the 
driving shaft, are provided comprising a holicW 
shaft; anchored to the driving shaft as by nears 
of pir, S, a screw shaft slidably ournallied on 
the holio, shaft and retained thereon by means 
of a stop nut , and operative connections be 
tween the hollow shaft and screw shaft and 
between the screw shaft 8 and pinion 2. 
The driving connection for the screw shaft 

comprises a barrel member 8 non-rotatably 
mounted as indicated at 9 on the hollow shaft 
4, and a plurality of conical discs or dished mem 
hers of elastic materia having a high coef 
cient of fiction. Such as rubber Occupying the 

(C.-) 
&nnular space between the barrel S and a smooth 
portion 2 of the screw shaft is extending co 
sdaily within said barre are aber. 
Serew shaft t is provided with an abutment 

fange having flattered shoulders cut there 
in, and 8 thrust ring 4 having a central oper 
ing of "double-D' shape coniforning to the saola 
diers is non-rotatably mounted thereon and 
so positioned that longitudinai movement of the 
screw siliaft into the barrel causes the thrust 
ring 4 to flatten the conical discs against 
the end of the barrel B whereby said discs are 
caused to engage frictionally and grip the in 
terior of the barrel and the periphery of the 
shaft 6 so as to couple said elements together. 
Wear plates or rings 5 and t are preferably 
interposed between the discs if and the thrust 
ring and the end of the barrel 8. 

In order to actuate the pinion 2 from the screw 
shaft , a nut is normally assitained on a 
second smooth portior, is of the screw shaft by 
means of an anti-drift spring , it is yieca 
ably engaged with the ends of the threads 2 
of the screw shaft by Reggs (f, g, eentry spring 
2. A barrel meriter 3 is rigidity Cogected to 
the ag& as indicated at 2, and to the piziot, 
3 as indicated at 28 whereby Rotor of the at 
is transmitted to the piaioz, to engage and gotiate 
the rise gear . 

agittirai Raoyee; ; i.e. 22, in a dia 
rection to Fresh the pialog 2 is is 86s, y &ine 
stop in Shich it is ge:Yes & cere the resis 
ing position of the pizio:2. 

In the operation of the device, rotation of tins 
rive shaft is traignited in rough the holicy 

gast, to the barre S, 32s by the fictional ez 
gage3.e. g. he discs is to the Serey shaft, 6. 
E. Wile agadierstood tist, the gop a is 3. 
ranged to locate the screw shaft & so that the 
t; rest ring & raintains tie dises 6 32nder a 
sligat a rest of coaggression for graintaining 
as initial frictionai connection between the are 
as a Sciety shaft. 

totatio of the screw shai, cases the aut 
to thread itself thereo into engagement with 

the stop Eut , thus meshing the pinion 2 with 
the ring gear 3. Thereafter, further rotation of 
the screw shaft causes it to be threaded away 
from the stop nut, such screw jack action serv 
ing to actuate the thrust ring 4 to atten the 
disc members f and cause them to tighten their 
frictional engagement with the barrel and screw 
shaft. 
When sufficient, torque has been built up to 

rotate the engine ring gear, cranking takes place, 
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5. 

2. 
and when the engine stars, tie overrugaxing aca 
tion of the ring gea causes the gasts to be re 
turned to their idle gositions, 

it will be understood that the Siecing diving 
connection formed by the dished: Eres racers is 
both elastic and frictional, the toggle eig 
transmitted elsstically througi, he 388&Race of 
the discs, and frictionally by SeegO2 of their 
gripping engagenaei. With the 23.8 &nd &grevi 
shaft. 

In 3ig. 4 an exactices, of the Yelago: 3 
illustrated in which & single dished or coroids: 
member 26 is sistitutes for the plura y of deg 
illustrated i Fig. As the operation of this eras 
bodiment of the invexation is substantially gig is 
a to that pretriously diesegreed. With he except:303 
that since the elasic Raictional cois 23 is foEged 
as a, integra 2xit, ik is not. So igies via 38 
Sged; G flattering goscas, aid the eigii: "Eg 
3:2 issio togi, he of Wii. 2 C33:23V788; 233 

s 

ag: 23, WG (Xfcd.i.2623 73: 
2.273 fee goigs 32 siegesis: 3; gia;, & 
e 33 silei's go a 38; 8.2e 35,333e383 £32 

{SSiie 3rd V&;c2S 83 geS 567 a Scade 3E 
the desigg & d arrainge Sea of the Exés (Sitsis. 
out diegating 3'0ER he siri, of 20 i VG GE 3.3 
desired is the claias 3;geyale hereté). 
What is claired is: 
... An aza engire starter irive, a life gai. 3, 

pinion 2Xao Yale there iate and suit of engages 
Irent with a reinier £3 are engine to a started, 
and Eneans for actuating the pinion froga the drive 
shaf, including a driver shaft sidely curasilei 
On the drive shaft, a parei menter fixed to the 
drive shaft, and aro indigag ceed of Sie drive. 
shaft, a concidai axias ( eiastie Eiicterial ava 
ing S. high coefficient of Siriction iccated oil ine 
driven shaft, within the barrel, and a connectio: 
between the driver shaft and inor including 
torque-responsive Yesas for noving the driven 
shaft, longitudinally to site: the annulus into 
gripping engagenes & with the Frei and drive 
shaft. 2. A 2, 3ragile stgate drive, a drive shari, g, 
gixeg Sigvale lineseon its (d. 2 of engage 
Baegi, Tiški R, Faeraser of aia eagliae to ce started, 
3rd gees for actuating the pixioz, Erics. E.g. 
drive snail, including 2, 3C'ev giaaf. 23.7ing as 

3. Ea an engine starter drive, a pair of concern 

3,236,383 
tiregated careciosa With the pinion, a basel 
agaegist get to the drive shaft, surrounding a 
politica as a serey shaft, a coined ring of elas 
gic stagaria Sitting in the 3rre or the screw 
gaat, one&ag ligating longitudiaal Enovement of 5 
She prior of the dive shaft, ad Eleans where 
by 2(gagittainai Eshovereint of the gcrew shaft flat 
eggae sing to case it to frictionally couple the 

giciety gag, or rcatio2 with the barrel, O 
sically 3523 cyxidic neinbers, a power shaft 
6:35:2846 to Ege of aaid members, 8, pinion have 
ing & Salaaggie connection to the other aerber, 
(Sid & Sigtaeci anrayar inenber of elasticely de 
go22&ie Easte, 0.3ely atting in the space been 6 
Eyeaga Sage 3oE cease cylinders, said releagable 
(202 estigE2 3Teciating to geogresponsive hears 
SOS 3.8%e2 agg the gisaei E&ager a catase it to 
siega2S2.3 c.20e tag cancertzic cylinderg. 
J. Eih (23. QEgghe state (i.e. a .322 (; Cano 29 
28.338gs; gig.ce syi:2cirg25. 33.35acagg, C, gorye; 

i & Cae G8 SE.iii. 39:235's, 2, iric2. 
a coxa Cecisio22 & 322 (Ea?e; 3295 as 

235 e5 gigg337 33a 
G 3:23;&a cessely 36:3, ag 33 3:2 E233 E3: 

s &he CECGEa&ric cy:52ies, gaic geag: 
G.C.E.E.36:333, 32.266 &gg'...deseggggggiya Saegzag 
3: Eieving caa (23 aid cys: fairs Sagiliticially 
Y&E 333-6 tic) the cine, 3.5 c. 352&aig. 372esey 
St3& 2 agital ciga E3 E33PGR&A, Sassages £2e cases 33 
Saez. 3x & 3 attained to grip & e cyligatirical 
Sega:363 is37 33 EReg Eads oute 23rigaesieg to 
gricts. Say 3332(a gree thesee:Teag. 

5. is 35 gaging gates, a drive giraft having 
& 23:20 235 gaze Schoed hereon, & Siraig. 
£g:23:80s engage &nd give E. Eneases of &a ex 
ging to fee started, 2nd gear:3 for transanitting 
SO3&OE 333ia e are herser to the pin ics 
is 62digg 3, 6xive shaft haviyag & threadied core 
Elector ri ke is alon, a guarality of conce 
diseg of egg:2 matergl navig S., higa coeficient, 
of grict:oil seate on the airiver shaft. in the 
3rreggaegae, agains initiago Ragiudinal aoye 

Jaeght of 8: epigaion on the drive shafe, in a direc 
8:08 Svyay frog Rae are Kaeness, agai grears 
Tinei'ely 3i filia Soverhea, C; i.e is ver 
Sing3, 37&6 he aire Erence Sicategg She disc3 
&nd: c23SeS (e.g. to fictionely cope ::e 3river 
gigit to the 3:2. SCJSEO SEESA, 
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