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This invention relates to engine starters and
refers particularly to starters for automobile en-
gines.

Starters of this type now generally comprise
a motor driven shaft having a' pinion mounted
thereon for engagement with the ring gear of

‘the engine and means to propel the-pinion for-

wardly into mesh-with the ring gear upon ini-
tial operation of the starting motor. Usually
there is no interference with the-proper engage-
but at times

- the pinion and ring gear will meet with their teeth
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abutting end to end. When this occurs, the
mechanism which propels the pinion forwardly

must yield and a slight rotation must be im--

parted to the pinion to permit its proper en-
gagement with the ring gear. '
Heretofore, various schemes have been pro-
posed to take care of this contingency, but most
of the devices heretofore used have lacked posi-

tiveness so that at times the starter would ac-

tually jam,

i It is therefore one of the objects of this inven-
tion to provide an improved construction for en-
gine starters of the character described which

incorporates means for positively relieving the

parts of the tension or stress which holds the pin-

ion and ring gear improperly meshed to thus as-

sure proper meshing at all times.
More specifically it is an object of this inven-

- tion to provide a starter construction of the:char-
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- running fif be at all times maintained between

&3

acter described which is so designed that in the
event of improper engagement between the pin-
ion and ring gear, the pinion will be retracted
slightly to disengage the same from the ring gear
and permit its free rotation into proper position
with respect to the teeth of the ring gear.

Another object: of this invention is to provide
a starter construction of the character described
wherein relative rotation between two yieldingly
coupled parts, which occurs the instant forward
propulsion of the pinion is arrested, operates to
retract the pinion slightly and permit it to be
freely turned into proper relationship with the
teeth of the ring gear.

The mechanism used to propel the pinion for-
wardly comprises essentially a screw and nut,
and as only the inertia of one of these parts is
depended upon to hold it against turning while
the other is driven, it is essential that a free

these parts.

In starter constructions of the type to whlch ;

this invention appertains, a yielding cushion is
corpressed whenever forward propulsion of the

(CL. 74—9) .
pinion is -arrested, and in the past the compres-

sion forces had to be carried by the screw

threaded connection used to propel the pinion -

into and out of mesh with the ring gear. This
resulted in undue wear on the sérew -and nut
and interfered with their free relative motion.
To overcome this objection, the present inven-
tion contemplates the provision of means which
becomes active the instant compression of the
cushion is needed to take up shock, and which

"acts positively to perform -this function inde-

pendently of the screw-to thus relieve the same

"of all strain.

With the above and other objects'in view which
will appear as the description proceeds, this in-
vention resides in the novel construction, com-
bination -and arrangement of parts substantially
as hereinafter described and more particularly
defined in the appended claims, it being under-
stood that.such changes in: the precise embodi-

ment of the hereindisclosed invention may be:
made as come within the scope of the claims.

The accompanying 'drawing illustrates one
complete example of the physical embodiment
of the invention constructed in accordance with
the best mode so far devised for the practical
application of the principles thereof and - in
which: -

Figure 1isa side view of an engine sta,rter con- '

structed in accordance with this invention and

showing the parts in their normal inactive posi--

tions; -

Figure 2 is a view similar to Figure 1, with
parts broken away and in section, but with the
pinion shown 1mproper1y engaging the ring gear;
and .
Figure 3isa perspective view of all of the com-
ponent parts of the starter, with the exception
of the shaft, shown in their respective positions
of assembly.

Referring now particularly to the accompany-
ing drawing in which like numerals indicate like
parts; the numerdal & designates the ring gear
of an engine ‘with Whlch the starter is asso-

. ciated. -

The starter comprises an electric motor 6 hav-
ing a shaft T projecting past the ring gear, as
shown. Freely slidably and longitudinally mov-
ably mounted on the shaft is a pinion 8. The
pinion is adapted to be propelled forwardly from
its normal inactive position, shown in Figure 1,
toward the ring gear 5 to mesh therewith upon
initial operation of the starting motor, and, as is

customary, to be retracted from engagement with.
- the ring gear when the engine starts.
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The mechamsm for propelling and retracting

- the pinion into and out of mesh with the ring

gear comprises a sleeve. 3 extending from the

ring gear and externally threaded to provide a

5 screw 10. Mounted on the screw is a-nut mem-

* "ber If provided with an annular flange 2 at

its end remote from the pinion. The flanged

end of the nut meémber-has a counterbore 13 to

provide space for a $top collar. {3’ screwed to the

10 outer end of the sleeve 9. Engagement of the

collar 13’ with- the bottom of the counterbore

43 limits relative outward@ movement of the pin-

ion and nut member.

: the place of the usual stop fastened to the shaft
15 7 and makes the unit complete in itself,

Fixed to the outer end of the shaft 7 is'a cup-

" shaped member i4, the forward cupped end 15’

of which encircles the flange 12 of the nut mem-
ber. Confined between the flange 12 and the
20 pottom of the cup is a rubber ring 16 which yield-

ingly urges the flange - 12 outwardly into en-’

gagement with a stop provided by a spring ring

11 snapped into an -annular groove I8 in the -

inner periphery of the cup. Although the rub-

26 ber ring 16 is not compressible in the strict sense,
i. e, capable of reduction .in volume, it is, of

" course, deformable, and, to the extent that its
ends may be pressed toward each other it is

.. capable of being compressed; and it is to be
30 understood that where this specification and
- the claims refer to compression of the rubbér

ring, it is this deformation which is contem- -

plated.

'The stop I'lissolocatedthattherubberrlng.

85 or collar it maintained under a slight degree of
compression to provide a frictional driving con-
.nection from the cupped member to the nut
member. Consequently, upon rotation of the
shaft and the cupped member, rotation will be
40 imparted to the nut member and through its

* , threaded connection with the pinion, forward
propulsion of the pinion will be effected: .

If the pinion meshes with the ring gear prop-

erly, this forward propulsion of the pinion con-

45 tinues until the stop collar 13’ engages the bot-
tom: of the counterbore I3, whereupon compres-
sion and. torsional twisting of the rubber ring 16
takes place to cushion the application of the driv-

ing forque to the engine. 'This follows from the

50 novel connection provided between the nut mem-
ber and the cupped member, as now #bout to be
described.

As best shown in Plgure 3 the flange 12 has a

plurality of radially. projecting lugs 19 and the .

58 side wall of the cupped member has an equivalent
number of cam slots 28 to receive these lugs. The

sides of the lugs are disposed at an angle to the

faces of the flange to have a smooth sliding en~
" gagement in the slots 20.-

60 The direction of pitch of the cam slots 20 is
opposite the pitch -of the screw threaded con-
nection between thé pinion and nut member so
that relative rotation between the cupped mem-
ber and the nut member draws the nut member

¢3 toward the cupped member. This action is of
course opposed by the compressible rubber ring.

With this construction, the frictional ‘driving
connection which the rubber ring establishes be-
tween the two coupling members, viz., the .nut

70 member and the cupped member, is augmented
and strengthened to preclude slipping. Inas-
much as the lugs {3 -have frictional engagement
with.the walls of the cam slots. 20, a supplemen-
tary or auxiliary frictional driving connection is

76 established from the power shatt. to the pmion.

'The collar {3’ thus takes.

.the screw threaded connection between the pinion

The elements mvolved in this driving connection
are the cup-shaped member {4 which is fixed to
the shaft, the barrel formed by its cupped end

S, the'w'alls of the slots 20, the lugs 19, and the

nut member (4§ which at this stage of the opera- &
tion (when the pinion is fully engaged with the
ring gear) is, in effect, rigid with the pinion by
virtue of the fact that the collar 13" abuts the

. bottom of the counterbore 13 and thus prevents

further outward motion of the pinion. Hence, 10
it will be seen that the frictional drive transmis-

" sion provided by the rubber ring is augmented
.by the friction between the lugs 19 and the sides’

of the slots 20. '
The torsional twisting of the rubber ring and 18
its endwise compression continues under these .

“circumstances until the force built up in the rub-

ber ring is equal to the load of the engine, where-
upon this force is expended. to aid the starting
motor in overcoming the break-away load of the 20
engine.
It is to be noted that during this compression
of the rubber ring no stréss or load is placed upon -
the screw threaded connection between the pinion
and nut, thus greatly minimizing wear on these g3
The cam connection formed by the lugs {9 rid-

‘ing in the slots 20 between the two coupling mem-
- bers also serves to correct for improper meshing

of the pinion and ring gear which occurs when gg
the pinion and ring gear meet with their teeth
abutting end to end, as shown in Figure 2. Dur-
ing this contingency, the action of the cam con-
nection between the nut member and cupped
member retracts the pinion slightly and frees it 8
frcm engagement with the ring gear to permit
the same to be turned freely into proper position
wlth respect to the ring gear.

The operation of the parts during this time is
as follows. . PP

‘When. the forward propu]sion of the pinion is
interrupted by improper engagement with the
ring gear, the threaded connection between the

-pinion and the nut member because of the con-

tinued relative rotation between. these parts will 4B
cause the nut member to back off the screw 18
against the resiliency of the rubber ring {6 and
without the cam connection between the nut
member and the cupped member, the endwise
movement apart of the pinion and nut member 50
would cause the pinion to jam. itself tightly
against the ring gear as the ring gear would
carry all of the reaction force incidental to the
compression of the rubber ring. Under these
circumstances, it would be difficult to impart the 55

-necessary rotation to the pinion to free the same

from improper engagement with the ring gear,

and consequently, the starter would jam.
However; the cam connection provided by the

lugs 19 and the slots 26 acting in opposition to

and nut member and having a steeper pitch, re-
tracts both the nut member and the pinion away
from the ring gear to~actually disengage the
pinion from the ring gear and thus free the same @
for rotation into. ‘proper position with respect to-
the ring gear. : -
From the foregoing description taken in con-
nection with the accompanying drawing, it will
be readily apparent to those skilled in the art that 79
this invention provides novel means for positively
precluding jamming of the starter, and that it
provides an efficient and simple manner of pro-
viding both torsional and endwise yieldability
without imposing strain upon the screw threaded 75



10

15

40

8

70

75

2,201,432

connection which propels and retracts the pinion.

‘What I claim as my invention is:

1. In an engine starter: a motor driven shaft;
a pinion movable longitudinally and rotatably
with respect thereto; a screw connected with the
pinion; a nut member having a threaded en-
gagement with the screw and free to move lon-
gitudinally and rotatably with respect thereto;
a driving connection between the shaft and the
nut member so that rotation of the shaft in one
direction advances the pinion longitudinally with
respect to the shaft; and means operable upon
relative rotation between the shaft and the nut
member in said direction for moving the nut
member longitudinally in a direction to retract
the pinion.

2. In an engine starter: a motor dnven shaft
a pinion movable longitudinally and rotatably
with respect thereto; a . driving connection be-
tween the pinion and the shaft operable upon
relative rotation between the shaft and pinion
for advancing the pinion longitudinally with re-
spect to the shaft, said driving connection includ-
ing two yieldingly coupled parts; and cam means
between said two parts operable to retract the

-pinion in the event of relative rotation of said

parts in one direction.
3. In an engine starter: a power shaft; a

pinion movable longitudinally and rotatably with -

respect thereto; a screw threaded part carried
by the pinion; a driving connection between the
power shaft and the pinion including two co-
operating parts, one of which is fixed to the shaft
and the other threaded to the screw threaded
part of the pinion; a torsionally and endwise re-

silient driving connection between said parts; -
and means operable upon relative rotation of

said parts in one direction for imparting longi-
tudinal movement to the pinion in one direction.

4. In an engine starter: a power shaft; a pin-.

ion; a screw threaded sleeve carried by the pin-
ion; a drive member threaded to said sleeve; an
endwise and rotatably. yielding driving connec-

tion between the shaft and said drive member -

operable to propel the pinion forwardly upon
relative rotation of the shaft and drive member
with respect to the pinion; and a cam connection
between the drive member and a shaft carried
part for retracting the drive member and pinion
upon relative rotation of the shaft and drive
member in one direction.

‘5. Tn combination with the ring gear of an
engine: g pinion slidably mounted to move into
and out of mesh with the ring gear and adapted
to drive the ring gear; a power driven shaft slid-

ably and rotatably mounting the pinion; means
operable upon relative rotation between the shaft
and pinion for advancing the pinion toward the
ring gear, said means including a part yieldingly
coupled to the shaft to allow relative rotation

between sald part and the shaft; and means op-~

erable upon relative rotation between said part
and the shaft, as produced by the pinion striking
‘the ring gear with the teeth thereof disposed end

to end, for retracting the pinion away from the

ring gear.

6. In an engine starter, the combmation of:
a power driven shaft; a pinion; means for mov-
ing the pinion longitudinally on the shaft includ-
ing two parts having a screw threaded connec-
tion; a yieldable driving connection between the
shaft and one of said screw threaded parts in-
cluding, a cup-shaped driving member carried by
the shaft and 2 resilient compressible member
disposed within said cup-shaped member and

tion. .
"~ 8. In an engine starter including: a power

engageable with said designated screw threaded
part; and means for retracting the pinion re-
gardless of the functioning of said first named

pinion moving means comprising a cam connec-.
tion between said cup-shaped driving member
"and said designated screw threaded part.

7. In an engine starter: a power driven shaft;

a pinion freely slidable and rotatable thereon; -

means for advancing the pinion longitudinally
along the shaft including two members having a
screw threaded connection, one of which is fixed
with respect to the pinion; a rotatably yieldable
driving connection between said other member
and the shaft; and a cam connection between

‘said other member and the shaft opposed to the

piteh of the screw threaded connection and oper-

‘able upon relative rotation between said other

member and the shaft in one direction for mov-
ing said other member endwise in a direction to
nullify the effect of the screw threaded connec-

driven shaft and a pinion freely rotatable and
slidable thereon into mesh with an engine car-
ried gear; a driving connection. between the
shaft and the pinion including two yieldingly
coupled parts for moving the pinion forwardly to
an operative position and retracting the same
upon starting of the engine; and a cam connec-
tion between said parts operable upon relative ro-
tation therebetween for effecting relative end-
wise motion as between said parts for retra.ctlng
the pinion upon improper meshing.

9. In. an engine starter including: & power
driven shaft and a pinion freely rotatable and
slidable thereon; a driving connection between
the shaft and the pinion including two yieldingly
coupled parts; a cam connection between said
parts operable upon relative rotation therebe-
tween for effecting relative endwise motion as
between said parts, one of said parts being fixed
to the shaft; and a screw connection between
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the other of said parts and the pinion operable .

upon relative rotation in one dlrection to propel

~the pinion forwardly.

10. In an engine starter of the character de-
scribed: a power driven shait; a pinion; a driving
connection between the pinion and shaft includ-
ing two yieldingly coupled parts, one of which

" is fixed to the shaft and the other having & screw

connection with the pinion; a rubber cushion
interposed between said parts to yieldingly op-
pose endwise movement thereof toward each other
and by frictional engagement with said parts to
vieldingly oppose relative rotation therebetween;
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and a positive cam connection between said parts

operable upon relative rotation thereof to effect
relative endwise motion of said parts.
11. In an engine starter of the character de-

Scribed: a power driven shaft; a pinion loose on
“the shaft; a cupped member fixed to the shaft;

a member having a threaded connection with the
pinion and having & part received in the open-end
of the cup; a rubber cushion-.confined between
said part and the bottom of the cup to yieldingly

85

oppose relative endwise motion of said part and

_cupped -member toward each other and through

frictiopal contact with said part and the bottom
of the cup provide a yielding driving connection;

~ and a cam conneetion between said part and

the walls of the cup for drawing said part into
the cup upon relative rotation of the cup and said
part in one direction.

12. As an article of manufacture, an- engine
starter unit adapted to be bodily mounted upon
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the shaft of a starter motor, comprising: a pinion
bored for the reception of the shaft; a screw
carried by the pinion; a nut threaded on the

" screw; a driving member having a bore to it the

10

shaft; means carried by the driving member for

securing it to the shaft; a resilient coupling be-

tween said driving member and the nut including
& compressible rubber element interposed be-
tween said parts; a cam connection between the
driving member and nut operable upon relative
rotation between said parts in one direction to
compress said element; and cooperating stop
means carried by the pmion and nut for limjting
their movement apart.

13. An engine starter for engines having a rlng .
gear, comprising: a power driven shaft; a pinion -
_slidable and rotatable thereon; means operable

upon initial rotation of the shaft to propel the
pinion forwardly toward the nng gear, said means
including two yieldingly coupléed members; and a

connection between said two members- operable ',

upon- improper engagement of the pinion with

- the ring gear for retracting the pxmon away from

the ring gear.

14. In an engine starter drive, a’ power shaft, a
pinion slidably mounted thereon for movement
into and out of engagement with a member of .an

of the engine

2,201,432

engine to be started, means including a cylinder

of rubber-like material- surrounding the power

- shaft and resiliently actuating the pinion there-
from, and means including a barrel member sur-.
rounding the cylinder, forming an auxiliary

frictional driving connection between the power
shaft and pinion established after engagement
of the pinion with the engine member. -

15. In an engine starter: a power shaft; a

pinion movable longitudinally and rotatably with

respect thereto; an end member fixed to the
shaft; a resilient driving connection between said
end member and the pinion comprising cooperat-

.ing members having a screw threaded connection,

one of said cooperating members being fixed to
the pinion; an annular resilient rubber-like torque
transmitting element drivingly connecting the
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other of said cooperating members with the end

member;

transmitting element; and cooperating surfaces
on the barrel-like shell and one of the two screw
connected members _providing 8 frictional driving

" connection to supply an auxiliary driving con-

nection at the time the starter picks up the load
JOHN W. FITZ GERALD.

a barrel-like shell fixed to said end
--member and encircling the rubber-like torque
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