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UNITED STATES PATENT OFFICE 

Eenry Troeger, Ramsey, N.J., assignor to Bendix 
, Teterboro, N.J., a corpor Aviation Corporation 

action of Delaware 

Application February 28, 1952, Serial No. 273,961 
(C. 74-7) 5. Claims: 

The present invention relates to engine starters 
and particularly to starter jaw, aidvalicing mech 
anism. 

Ira engine starters some means are necessary to 
advance: the starter jaw into engagement. With. 
the engine jaw; upon energization of the starter. 
One method used is a fiction in contact. With. 
the starter jaw, to hold the: i: riotinentarily." 
against rotati 
spline nutte coact to ringve 
ment. Also, the fiction: ri 

in to enable, the screw shaft; and 
engage he jaw into: 

... serves to 
starter jaw in its retracted position whens the en 
gine is running. This methioid has runnerous dis 
advantages, some of which are that fiction. 
means are; presert: dising: the operation of thie 

ii. aid does starter, the fiction ring becomes wo 
not avestificientifii 
rotation: aid to hold.the jaw in its retracted.pd 
sition when the engines is running. This is: 
especially, a disadvantage when the starter" is: 20 
mounted with the jaws; downward as is, required 
in many installations. Also; the friction Eleans 
do not perform: satisfactorily when, low tempera 
tures are encourtered, 

It is an object of my invention to provide a 
positive jaw, advancing mechanism, incorporating 
positive holding means; that will overcome the 
above: difficulties: A positive holding means' pre 
vents rotations of the starter jaw until it has 
moved axially into engagement. The axial nove 
ment of the screw shaft releases the holdin 
means to permit rotatica. 

Another, object of the invention is; to provide: 
animproved starter. 
Another object.is to providesaniraproved Starter. 

for operation-atlow, temperatures: 
Another object, is to provide an improved aid. 

novel jaw advancing mechanism for use.in-eragiraer 
starters. 
Another object is to provide means for pre 

venting, the jaws. from becoming, engaged by 
vibration when the engine is runnirag. 
The above and other objects and features of 

the invention will appear more fully hereinafter 
from a consideration. of the following description 
taken in connection with the accompanying, draw 
ings wherein one embodiment of the invention is: 
illustrated by way of example. 

In the drawing: - . 
The single figure is a sectional view of an en 

gine starter embodying one form of the inven 
tion. 

Referring to the drawing, the device therein. 
shown comprises a starter assembly including, 
in general, a motor. , having a driving, shaft 2. 
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2. 
end wall: 4 of motor housing 5. A pinion 6, 
shown as integral with the shaft 2: meshes with: 
planet; gears 7. The planet gears. 7 are rotat 
ably supported by ball bearings 3 mounted on 
stub shafts 9 carried' by spider' cage |G: The 
planet gears 7 reshi with a ring gear if showr 
as integral with gear housing 2. The gear. 
housing 2 is secured to the motor housing 5 by 
stues. 3; and nuts f4 as showri Gr” by other suit 
ableriaeans. 

Integral with tie spider cage 0 is: a pilion 
gear f's adapted to engage planet gears -6 which 
also engage the ring gear F. The gears -6 are 
Supported by bearings. Enourited G. Stu Shaits: 
f3 carried by a spider cage 9. Integral with 
the spider cage: 9 is a pinion gear 20 adapted 
to engage planet; gears. 24; which also engage the 
ring gear ff. The gears: 20 are: supported by 
bearings, 22 mounted on stub shafts-23 carried by 
a: Spider cage:2i. The spider cage 24 is coinected 
for the transmission of rotary riotion to a distra. 
member or barrel 25 by a flange 26 on the cage: 
24 splined to the barrel 25. 
The barrel 25 is connected for the transriis 

sidia of rotary motion to axially stationary spline: 
nut 2: through a torque limiting disc. pack. 28. 
The disc pack, 28 comprises a plurality of fric 
tion discs, alternately splined to the inner face 
of the barrel: 25 and the outer face of the spline 
nut 2. The discs of the pack 28 are forced into 
frictional engagement: with each other by a plu-. 
rality of circumferentially spaced springs; 29. 
CornpreSSed: between: a flange: 30 on the: barre 
25 and an adjustable nut 3:... threaded into the 
barrel 25- and set so that the disc pack 20 will 
slip at a predetermineditorque: 
The long, lead internal threads of the: spline 

nut 27: mesh with nating threads of screw shaft 
32, which is connected to starter jaw 33 by axial 
Splines 34 for rotation thereWithi. 
The starter jaw 33 is secured to a jaw retainer 

35 by a flange: 35 and Snap, ring 37. The out 
Ward travel of the jaw retainer 35 is limited by 
the flange 36 and the splines 34 on the screw, 
shaft, 32. At Spring 38 compressed between the: 
jaw retainer 35 and a, spring retaining plate: 39: 
biases the ja:W 33 outward. A retaining ring 40 
maintains the plate 39 in position. 
A feature of the present invention resides in 

the novel means for restraining the jaw 33. 
against rotation to cause axial movement thereof. 
A restraining member 4t is, provided with a 

conical Surface- 42. Agarter spring 43 contracts 
against the conical, Surface 42 to urge a splined. 
portion. 44 into engagement, with the splines. 34. 

rotatably supported by a bearing 3 mounted in 55 on the starter jaw 33 that extend beyond the 
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3. 
screw shaft 32. The garter spring 43 is posi 
tioned between plates 45 and 46 which are secured 
to a baffle plate 47. The baffle plate 47 is clamped 
between mounting flange 48 on the housing 2 
and engine mounting pad 49. Shallow grOOWeS 
50, which mate with the coils of the garter Spring 
43 on the plate 45 and conical surface 42 pre 
went the spring 43 from rotating. The restrain 
ing member 4 has a conical surface 5f which is 
tapered opposite to the conical Surface 4. Out 
Ward movement of the member 4 is limited by 
retaining ring 52 on the screw shaft 32 and re 
taining ring 53 on the member 4. 
An oil seal 54 is provided on the spline nut 27. 

Also, the spline nut 27 is provided with a Spline 
nut cap 55 to prevent oil from entering the other 
part of the starter. 
In operation, when the starter is unenergized, 

the contraction of the garter Spring 43 exerts 
both a radial and axial pressure on the restrain 
ing member Ai. The axial pressure on the inen 
ber 4 is transmitted through the Screw shaft 32, 
spline nut cap 55, third stage planetary Spider 
cage 24, second stage planetary Spider 9 and 
first stage planetary spider cage 9 to the fixed 
wall 4 thereby clamping these parts and tending 
to prevent their motion and consequent possible 
damage due to impact caused by vibration. 
When the starter is in operation, the clamping 

pressure, due to the garter Spring reaction, is re 
moved as will be explained later. The planetary 
spiders will be located radially by only the radial 
components of the gear tooth loads which Will be 
free to equalize, thus avoiding the overstressing 
of the gear teeth that occurs When the planetary 
spiders are rigidly supported by bearings which 
may not be perfectly concentric with the lines of 
action of the gear teeth. 

Energizing the motor rotates the spline nut 
2 through the planetary gear train and clutch 
pack 26. The restraining member 4 prevents the 
screw shaft 32 from rotating and axial movement 
is imparted thereto by the action of the helical 
splines connecting the screw shaft 32 to the 
spline nut 27. The screw shaft 32, upon ad 
vancing, urges the starter jaw 33 towards an 
extended position and also force the restraining 
member 4 further into the garter Spring 43. 
The length of the conical surface A2 is So Selected 
that when the jaw 33 has advanced a distance 
sufficient to insure engagement with a nating 
engine jaw (not shown) the member 4 will have 
advanced to a position where the spring 43 will 
be contracting on the conical Surface 5. The 
contraction of the spring 43 will cause a thrust 
to the left on the member 4 causing it to move 
on the screw shaft a distance equal to the Space 
between the rings 52 and 53. This space is 
greater than the projection of the splines on the 
screw shaft and the splines on the member 4? 
no longer engage the splines on the Screw shaft. 
The starter jaw will then be free to rotate. 
The amount of taper of the two oppositely 

conical surfaces 42 and 5, and the strength of 
the spring 43 may be varied to produce different 
backward and forward thrust. By making the 
taper of the conical surface 5f of less taper than 
the conical surface 42, a smaller force will be 
required to return the member 4 to its rotation 
blocking position than was required to move it 
out of the rotation blocking position. 
Although only one embodiment of the inven 

tion has been illustrated and described, various 
changes in the form and relative arrangement 
of the parts may be made to Suit requirements. 
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What is claimed is: 
1. In an engine starter, an assembly compris 

ing an axially stationary rotatable nut, a Screw 
shaft splined to said nut for rotation with and 
axial movement relative thereto, a starter jaw 
member secured to said screw shaft for rotation 
and axial movement thereWith, a restraining 
member movable from a position engaging Said 
starter jaw to a disengaging position, Spring 
means for normally biasing Said restraining 
member in Said engaging position, and means 
responsive to axial movement of said Screw shaft 
to cause said spring means to bias Said restrain 
ing member in said disengaging position. 

2. In an engine starter, the combination of 
an assembly comprising an axially stationary 
rotatable spline nut, a Screw shaft Splined in Said 
nut, a starter jaw member adapted for rotation 
with and axial movement relative to said screw 
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shaft, a jaw retaining member, Spring means in 
terposed between said jaw retaining member and 
said screw shaft for urging said jaw member 
into engagement with an engine jaw upon axial 
movement of said screw shaft, a collar surround 
ing said jaw member and adapted for axial 
movement with and relative to said jaw mem 
ber, spline means for connecting said collar to 
said jaw member, garter Spring means for pre 
venting rotation of said collar and for normally 
urging said Spline means into engagement, and 
means including a conical Surface on said collar 
for urging Said Spline means out of engagement 
upon a predetermined axial movement of Said 
Screw shaft. 

3. For use in an engine starter having a hous 
ing, an assembly comprising an axially stationary 
rotatable Spline nut, a Screw shaft Splined to Said 
nut for rotation with and axial movement rela 
tive thereto, a, starter jaw member Secured to said 
Screw shaft for rotation and axial movement 
therewith, a restraining member surrounding said 
jaw member, a garter spring, means including a 
first Conical Surface on said restraining member 
coacting With Said garter Spring for preventing 
rotation of Said jaw member to cause axial move 
ment of Said Screw shaft, and means including 
a second conical Surface on Said restraining men 
ber coacting with said garter spring upon axial 
OWeinent of Said Screw Shaft to overcome said 

first means and permit rotation of said jaw men 
ber. - 

4. In an engine starter, the assembly compris- . 
ing an axially stationary rotatable spline nut, a 
Screw shaft Splined to said nut for rotation with 
and axial movement relative thereto, a starter 
jaw member splined to said screw shaft for rota 
tion with and axial movement thereto, said jaw 
member having a splined portion normally ex 
tending beyond said screw shaft, a restraining 
member having opposing rampportions and spline 
means for engaging the splined portion of said 
jaw member extending beyond said screw shaft, a 
Spring member for normally coacting with one 
of Said ramp portions for urging said spline means 
into engagement with the splined portion of said 
jaw member to prevent rotation of said screw 
Shaft to caluse axial movement thereof, said axial 
movement causing movement of said restraining 
member to position said other ramp portion for 
coacting with Said Spring means to urge said spline 
means out of engagement with the splined por 

75 

tion of Said jaw member to permit rotation of said 
Screw shaft. 

5. In an engine starter, the aSSembly compris 
ing an axially stationary rotatable splined nut, a 
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screw shaft splined to said nut for rotation with 
and axial movement relative thereto, a starter References Cited in the file of this patent 
jaw member secured to Said Screw shaft St. Orn UNITED STATES PATENTS 
tation and axial movement thereWith, a restrain- 1. 
ing member having Spline means to engage said 5 Gas ste." oci 1951 
starter jaw, a Spring member for normally urg- w V adsww.s- rawww.aksaw - - - - - - - - - - - - - s & w 

ing Said restraining member into engagement FOREIGN PATENTS 
with said jaw, said spring member being adapted 
to urge Said restraining member out of engage 
ment with Said jaw in response to predetermined 10 
axial movement of said screw shaft. 

HENRY TROEGER. 

Number Country Date 
468,456 France ------------ Apr. 24, 1914 

  


