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5 Claims;:

The present irivention relates to: exiging starbers

and: particularly to starter” Jaw advaricinig: mechs

anism.

Tn: enigine gtarters. solie mickns! d¥é necessary to:
advance the starter jaw info engagement: with.
the: engitie jaw upon: energizativh of the' starter:
One method used: iy'a fiiietion ring’ i contact with:
the: starter jaw to: Holdl the: jdw’ nicthentarily’
againist: rotation- to enable: the' sciew shaft: dud
splitte nut to: coget o move: the: jaw: into: engage=
ment: Algo, the fiiction: i serves! to: Hold: the
startert jaw i its<retrdeted: positil 11
gine-is-running: 'This meéthod: Hag numMerous dis+
advantages, some of which are thst: ﬁmtmn
means: are preget: dmamg the opetation of the

staytsr,. the frigt ecom e
not-Have:siFicient £
rotationi and t6: hold the: jaw in: ite: retracted’ pox
sitiori when: the' engine i5 running. This is
especially a disadvantage when the: stdster: is:
mourted with: the jaws: downward ag is, feguired:
in: many’ installations:.. Alsou. the: frictiony means
do: not: perform: satisfdctorily: when: lows témpera=
turesiareencountered:

It is: dn’ object of my’ invention: to: provide &
positive’ jaw: advancing niechanismy incerporating:
positive' holding: means: that: will: overcome: the:
akove:difficulties: A-positivel holdihg means pre=
vents rotation: of the  starter jaw: until: it has
moved: axiglly into engagement.. The:axial-move=
ment of the screw shaft releases the holdmg
medns:to-permit rotation. .

Another: objeet: of: the: invention is: to: provide:
an'improved:starter;

Another.object.is:to provide;an-improved starter.
for operation.at-low temperatures:: )

Another object: is' to- provide dn: improved: and.

novel jaw advancing-mechanism for'use in-engine-

starters.-

Another objeet is. to provide means: for pre-
ventmg the: jaws: from Dbecoming. engaged- by
vibration when the engine is running.

The above angd. other objects. and. features: of-
the invention- will. appear more fully hereinafter
from. a. consideration-of the following. description.
taken in connection with the. accompanymg ;Qraw-
ings wherein. one embodiment. of the invention. is:
illustrated by way of example..

In the drawing:.

The sihgle figure is a sectional. v1ew of an en-
gine starter embodying one form. of: the. inven-
tion:

Referring to the diawing, the device therein.

shown comprises a starten assembly mcludmg,
in géneirzl, o motor I having a driving. shaft 2
rotatibly supported’ ¥y a bearing 3 mounted ih
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erid wall: 4 of miotor Housitiz’ 5. A pinion 6,
showni as ifitegtdal with the sheaft 2 meshes with:
planet: geary . The plariet gedrs: T are: rotat-
ably” supported By ball bearings & mounted om
stub shafts' 9¢ carried’ by spider cdge (8 The
plariet: dedrs: T mesh with g ring gear #F shown:
as' integral with- gedr housirg (2. The' gear
housing’ 2 1§ secured to’ the  miotor housing: § By
studg. 18 and nuts 14 48 shown! o' By -other suit-

" ablé fiedis:
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Integral with the spidey dage 10! 15 4 pintion
ghar 15 gdapted to engage: planet: gears' 1§ which:
also: etigags the ring! gear FF. ThHe' gedss {6 are
supported. By besriady. T riournted on-stub Shaf’cSi
18 cariisd by g spider cdee 19,  Inteerdl with:
the: spider cige 19 iy a: pintion® gear 20 adgpted:
1o erigage’ planet: gears: 21 whish d1sor enghge the'
ring gear 1. The gears: 28 a¥e: supported: by‘
bearings: 22 mounted oh stub: shafts. 23 caryisd by
a:spider ctge: 28 'The spider cage 24iis:connected
for’ the tramsmission: 6f rotary motion: to a: detmm.
niember or’ barrel: 25 by o flange’ 26! on. the cage:
24:splirfed:to thebariel 25:.

The bartell 25 ig conmected for the: transmis~
sion:of rotary motion to: axially stationdry’ spline:
nut 27 through a: torguer limiting dise: pack 28:.
The disc' pack: 28: comprises & plurality off frie~
tien dises: alternately’ splined: to the irner face
of. the barrel 2% and’ the outer face of the:spline
nut: 2T.. The' discs of: the: pdck 28 are forced into:

) frictional engdagement: with: each: other by & plu-

rality’ of circumferentiglly’ spaced: springs: 29
compressed! between: g flange: 30 on the: bartek
25-dand. an adjustable nut 3 threaded: idte the:
barrel! 25 and: set go thut the dise pack 28 will:
slipat a-predetermined:torqus:

The: lohg: lead: internal: thredds of the spline’
nut 271 mesh with niating threads of screw shaft
32 which is-connécted to'starter jaw 38 By axial
splines 34 for' rotation- therewithi.

. The:starter jaw 233 is-secured: tora jaw retaitier
35 by & flange: 38: and: snap ring 3%, 'The' out~
ward: travel of the jaw retainer 35 is: limited: by
the flange 36 and. the! splines: 34 on’ the screw
shaft- 32;- A spring 38 compressed: between: the
jaw retainer 85 and: a- spring retaining plate: 38
biases the jaw 33 outward: A retaining ring &6
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-theredt..

A- restraining: member 44 is: provided with- a
conical surface-42;. A.garter spring 43 contracts
against- the conieal: surface 42 to urge & splined.
portion. 44. into engagement with- the splines- 34-

55 on the starter jaw 33 that extend beyond’ the
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screw shaft 32. The garter spring 43 is posi-
tioned between plates 45 and 46 which are secured
to a bafile plate 47. The bafile plate 47 is clamped
between mounting flange 48 on the housing 12
and engine mounting pad 49. Shallow grooves
58, which mate with the coils of the garter spring
43 on the plate 45 and conical surface 42 pre-
vent the spring 43 from rotating. The restrain-
ing member 41 has a conical surface 51 which is
tapered opposite to the conical surface 41. Out-
ward movement of the member 41 is limited by
retaining ring 52 on the screw shaft 32 and re-
taining ring 53 on the member 41.

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 4{. The axial pressure on the mem-
ber 41 is transmitted through the screw shaft 32,
spline nut cap 53, third stage planetary spider
cage 24, second stage planetary spider i 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
27 through the planetary gear train and clutch
pack 26. The restraining member 41 prevents the
serew 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 271. The screw shaft 32, upon ad-
vaneing, urges the starter jaw 33 towards an
extended position and also force the restraining
member #{ further info the garter spring 43.
The length of the conical surface 42 is so selected
that when the jaw 33 has advanced a distance
sufficient to insure.engagement with a mating
engine jaw (not shown) the member 81 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 41 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 41
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 54, 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 51 of less taper than
the conical surface 42, a smaller force will be
required to return the member 41 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 shaff 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 fo
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
nuf 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
Jjaw member, a garter spring, means including a
first conieal surface on said restraining member
coacting with said garter spring for preventing
rotation of said jaw member to cause axial move-
ment of said serew shaft, and means including
a second conical surface on said restraining mem-
ber coacting with said garter spring upon axial
movement of said screw -shaft to overcome said
first means and permit rotation of said jaw mem-
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 opprosing ramp portions 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
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shaft to cause 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-
tion of said jaw member to permit rotation of said
serew 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 for ro- UNITED STATES PATENTS
tation and axial movement therewith, a restrain- |
ing member having spline means to engage said 5 N;g,}geslw St llglaime o tDzab’telgs .
starter jaw, a spring member for normally urg- e el2el Ct. 23,
ing said restraining member infto engagement FOREIGN PATENTS
with said jaw, sald spring member being adapted Number Country Date
to urge said restraining member out of engage- 468,456  France __.__.______ Apr. 24, 1914

ment with said jaw in response to predetermined 10
axial movement of said screw shaft.
HENRY TROEGER.




