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5 Claims. (CL 74-Y)

The present invention relates to engine starter
drives and more particularly to a Vielding driving
conmection between a starting motor and & mem-
ber of an engine to he started. -

It Is an object of the present invention to pro-
vide an engine starter drive incorporating a novel
vielding driving connection which is efficlent and
durable as well as simple and economieal 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 cranking load.

It Is & further object to provide such & device
which may be arranged to transmit compara-
Gively high torque without Increaszing the overail
dimensions of the parts beyond usual practice.

It is another object to provide such & device
which is arranged for convenient inspection and
replacement of the parts.

PFurther objects and
enb from the following
nection with the
which:

Fig. 1 is o side elevaiion partly in section of

description taken in con-

i a preferred embodiment of the Invention:

Fig. 2 is an end view from the lef in Mg 1;

Mg, 3 Is & detall in perspective of certaln of
the parts ilustrated tn Figs. 1 and 2, shown in
disassembled relation and parily broken away:
and :

Fig. 4 iz'w delall partly In side elevation and

parily in section showing & second embodiment

of the Invention, :
I Fig. 1 of the dreawing, there is Mustrated

i an engine starber drive comprising o drive shatt

§ which may be the extended armafure shaft
riing motor, not Hlustrated, 4 pinion 3
ally journalled on the shafs | fop longt-
tudinal movement Into and cub of engagement

with a member such as a ring gear § of an engine

to he sterted.

Means for actusting the pinion 2 from the
driving shaft are provided comprising & hollow
shalt 4§ anchored to the driving shaft ag by means
of plu §, o screw shaft § slidably journalied on
the hollow shaft and retained thereon by means
off .o stop nut 1, and operative connections be-
tween the hollow shaft 4 and screw shaft § and
between the screw shaft ¢ and pinion 2.

The driving connection for the screw shaft &
comprises a barrel member § non-rotatably
mounted as indicated at 8 on the hollow shaft
4, and & plurality of conlcal dises or dished mem-
bers 11 of elastic material having & high coefii-
clent of friction such as rubber occupying the

advantages will be appar-
‘accompanying drawing in

snnular space between the barrel § and a smooth
portionn 12 of the screw shaft § extending co-
axially within said barrel member,

Screw shaft § is provided with an abutmens
flange 13 having flattened shoulders 18 cut there~ 5
in, and a thrust ring i4 having s central open-
ing of “double-D” shape conforming to the shoul-
ders {8 is non-rotatably mounted thereon and
50 positioned that longitudinal movement of the
screw shaft ¢ into the barrel causes the thrust 3¢
ring 4 to flatten the conleal discs t! against
the end of the barrel & whereby said dises are
caused to engage Irictionally and grip the in-
terior of the barrel and the periphery of the
shaft 8 50 as to couple sald elements together. 15
Wear plates or rings i5 and (8§ are preferably
interposed between the discs §f and the thrust
ring {4 and the end of the barre] §, :

- In order to actuate the pinion 2 from the screw
shaft §, & nut 171 is nerinally meiutained on s g9
second smooth portion 8 of the screw shaft by
means of an anti-drift spring 18, but is yleld-
ably engaged with the ends of the threads 24

of the screw shaft by means of o reeniry spring

22. - A barrel member 33 i rigldly conmected to g5
the mut 17 a8 Indicated at 29, and to the pinfon

¢ a8 Indicated af, 26 whereby motion of the Fathi

is transmitted ¥n the pinton to engage and rotate
the ring gear §, . :

Leongitudinal movement of the nub 17 in w dl- B0
rection to mesh the pinlon 2 & Hmited by the
stop nut ¥ which thus sevves to define the mesh-
ing posttion of the pinion,

in the operation of the device, rofatlon of the
drive shaft { is trensmitied through the hollow 8g
#haft § to the barref 8, and by the frdctional en-
sagement of the discs {4 to the serew shaft §.

6 will be wadersbood that the stop nut T iz ar-
ranged to locate the screw sheft € go that the
thrust ring 14 maintaing the dizes 04 wnder a g4p
slight amount of eompression for maintaining
an initial frictional connection between the barrel
and screw shafh,

Hotation of the screw shaft § causes the nut
I7 to thread itself thereon into engagement with 45
the stop nut 1, 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 1, such screw jack actlon serv-
ing to actuate the thrust ring (4 to fatten the 50
disc members {f and cause them to tighten their
fricticnal engagement with the barrel and screw
shaft,

When gufficient torque has been built up to
rotate the engine ring gear, cranking takes place, 1]
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and when the engine starts, the overrunning ac-
tion of the ring gear causss the parts to be re-
turped to thelr idle positions,

Tt will be understood that the yiclding delving
connectlon formed by the dished members 1§ 1s
both clastic and frictional, the torque belpg
tronsmitted elastically through the substence of
the discs, and frictionelly by reasdnl of thelr
gripping engagement with the berzel and gerew
10 shaft.

In ¥ig. 4 on embodiment of the Invention I8
iflustrated in which o sngle gished or conoldal

&

member 26 is substitutud for the plurality of dises

{llustrated in Fig. 1. The operation of this em-
15 bodiment of the invention i substantielly simi-

iar to thet previously deseribed with the excaptlon -

that since the clastic Trictional Body 26 s formed
a8 an intezral unid, i is Dot =0 Ymber with ve-
spech to fettening forees, and the clogile weRs-
ssion thvough she block wilt e comawhnad lets

o

then in the Grst embodlment of the e

0
>

Ve and GeEoriR &

ne understosd thet other smuodinients ors
possible and various chenges mey be made I
the deslen snd SrIANFENZCNt of the ports Wik
out departing from the spirit of the invention a8
defined in the clalms apoended herebo.

s¢ What Is claimed is: :

1, Tn on engine starter drlve, 2 drive shell, o
pinion movable thereon Into and out of engage-
ment with & member of an engineg to be sterted,
and mesns for actuating the pinjon from the drive

38 sheft including a driven shadt slidebly journailed
on the drive shafi, 2 barrel member 8xed to the
drive shait and surrounding one end of the driven
shaft, & concldal snnulug of elasiic materiel hav-
ing & high coefclent of friction lccated on the

40 driven ghafy within the berrel, and & connection
between the driven shaft and pinion including
torque-responsive means for moving the driven
shafs longitudinelly to daiten the snnulus inte
gripping engagement with the berrel and drive

45 shaft.

2. ¥n an cngine sisrier drive, & drive sheft, o
pinlon movable theresa inio and ovt of engage-
ment with » member of an engine %o ke started,
and meens for actuating the pinlon from the

50 drive shafi including a screw chaft hoving o

ol = G

o)

threndied conmection with the pinion, a barvel
member. Azed to the drive ghaft, surrounding a
poriion of ¢the screw shaft, o coned ring of elas-
tic material Gtilng in the barrel on the screw
chaft, means Umiting icngitudinal movement of &
the plnion on the drive shaft, ond means where-
by lonzitudingd movement of the cCrew shaft dat-
sene the ring to cause it t0 frictionsliy couple the
serety chngs for rotation with the basrel.

. 8. ¥n an engine starter drive, & pair of concen- 10

trically epoced eylindrical members, & power shait
gonnested to one of aaid members, & pinion hav-

.ing o relensable connection to the other member,
ond o dlshed conular member of clastically de-

sorraphie meterizl loosely Atting in the space be- 16
swesn the concentrie cylinders, sald relensable
sopnechion including toroue-respongve Ineans
7or Goitening the. dished member to couse it fo
Irietionsly couple the C noenirie cyinders,
mine sterter delve, & peie of con- 40
c2g eylindrical members, O BoWer
3 cmuers, o pinion
bio connection o the oifer Ineml-
Anler mes
ol looeely
wcon the . sopesntric cyllmders, ! ek
connestion ‘imecluding {OTQUC-TEERORELVS INEOnT
for moving one of celd cylinders Tongitudinally
with veapech (o the other, ond meang wheseby
such longitudinel movement causss the dished 20
merakor to be Dettcned @ arip the cylindeical
morakers By ito inner and ouber peripherics W
frictionally trensmit lorque therebetwesn.

5. In an snglne ghartsr, & drive ghaft hoving
o borrel momber gnehored thereom, & pinion 33
ndepted to engage and drive & member of 25 Ci-
ging to be storted, and means for tronsmitting
rototion from the barzel member to the pinion
including o drlven chaft having & threaded con-
pection with the pinjon, & plurelity of conical 40
discs of elastic materiad having = high cosffcient
of friction seated on the driven chaft in the
perrel membez, means Umiting longitudinal move.
ment of the pinion on the drive ghaft in o direc-
tion awey from the berrel membsr, ond means 45
whereby longltudinal movement of the driven
shefs toward the batrel member otiens the dgea
and causes them o srictionelly couble the driven
ghatt to the barrel.
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