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ENGINE STARTER
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This invention relates to an engine starter

and more particularly to a rebound check

and anti-drift device for starter drives.
In starter drives of the type in which a
driving pinion is automatically traversed
into and out of mesh with a member such
as a flywheel gear of an engine to be started,
some difficulty is occasionally encountered
engagement with the engine member while
the engine is running due to vibration or

other causes, and it also not infrequently

occurs in some installations that the pinion
when thrown out of mesh with the engine
member as the engine starts will rebound
from its idle position and strike the side of

the rotating engine member. Both of these

conditions are undesirable, since they are
productive of unnecessary wear and noise.
It is an object of the present invention to

provide a starter drive embodying a novel

device for yieldably resisting drifting of a
starting pinion into undesired engagement
with an engine member and for positively

5 preventing the pinion from bounding back
toward the engine member when 1t 1s thrown

out of engagement therewith. EE

Another object of the invention is to pro-
vide such a device which does not interfere
with the automatic traversal of the _
into mesh with the engine member when the
starting mechanism is actuated. =

A further object is to provide such a de-
vice which is readily adaptable without un-
due expense to various existing types of
drive. : | | -

Further objects and advantages will be
apparent to those skilled in this art from the
following description taken 1n connection
with the accompanying drawing in which :—
 Fig. 1 is a side elevation of a starter drive
embodying one preferred form of the inven-
tion ;

 Fig. 2 is a cross section taken substantially

on the line 2—2 of Fig. 1; | |
Fig. 3 is a view similar to:Fig. 1 of a sec-
ond embodiment of the invention; .
Fig. 4 is a cross section taken substantially

on the line 4—4 of Fig. 3; .

Fig. b is a detail in section substantially

in preventing the pinion from drifting into

pinion

on the line 5—5 of Fig. 4-sh0§ving_tlle antl-

drift device in operative position; -
Fig. 6 is a similar detail showing the re-

bound check in operative position; _

- Fig. 7is an enlarged sectional detail show-

ing the shoulder formed on the screw shatt

55

for cooperating with the retalning means on

the pinlon; o -
Fig. 8 is a side elevation of another em-
Fig. 9 is a cross section taken substantially

bodiment of the invention;

*

on the line 9—9 of Fig. 8.

Referring first to Figs. 1 and 2 of the draw-

ing, there is illustrated a shaft 1 which may

be the extended armature shaft of a starting
motor (not shown) and having a driving

head 2 fixed thereon as by means of a key 3.

65,

and stud 4. The stud 4 serves as an anchor-

age for a driving spring 5 the other end of
which is anchored as by means of a stud 6

on the driving head 7 formed on the end

of a power member in the form of a screw

shaft 8 which is freely journaled on the shaft

1. A driving member in the form of a pinion '

9 is threaded on the screw shaft 8 and is

adapted to be traversed into and out of mesh
- with an engine member such as a flywheel

cear 11, the driving position of the pinion
being defined by a suitable stop 12 on the
screw shaft 8, and the idle position of the

0

15

80

pinion being defined by shoulders 13 formed

on the ends of the shaft threads.
According to the present invention, means

are provided for yieldably resisting traversal

of the pinion 9 away from its 1dle position

when the screw shaft 8 is not being rotated,

and for positively preventing such traversal

when the parts are rotating rapidly at the

85

time the pinion is thrown out of mesh with

the engine member 11. For this purpose, a
shoulder 14 (Figs. 5 and 6) is formed on the

screw shaft 8, and a retaining member 15

(Fig. 2) in the form of a bell crank lever 1s
pivoted at 16 on a flange 17 of the pinion in
such position that either of the arms 18 or
19 of the retaining member may move into

against the shoulder 14 thereon. The arm

~ engagement with the screw shaft and bear

18 of the retaining member 15 is rounded on

its inner edge as at 21 (Fig. 5) and is yield-

90
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ingly maintained in engagement with the
screw shaft when the parts are stationary by
suitable means such as a spring 22 which is
mounted on the pivot pin 16 in position to
serve as a retaining means for the lever 15,
and 1s bent at right angles at its outer end as
indicated at 28 (Fig. 3) in order to engage
any one of the openings 24 in the arm. 18
for adjustably urging said arm into engage-
ment with the screw shaft. The arm 19 is

rectangular in'cross section forming a radial
shoulder adapted to engage the shoulder 14-

of the screw shaft and thus positively prevent
relative longitudinal motion between the pin-
10n and screw shaft. The arm 18 is welghted

sutlielently to: overbalance the arm 19 and’

move outwardly under centrifugal  force
when the pinion is rotating rapidly, thus

bringing the arm 19 into engagement with

the screw shaft.
~ As illustrated in Fig. 2, the arm 19 may

be provided with a hook or claw 25 adapted

to engage In a recess 26 to form a latch which
1s brought into engagement by the action

ot centrifugal force on the arm 18 to retain

the pinion 1in its idle position. -

In the embodiment of the invention illus-
trated in IFigs. 3 and 4, the hook 25 and latch
26 are omitted; and'the locking function. of

‘the arm 19'is performed entirely by the en-

gagement of the side of said arm against the
shoulder- 14- of the screw shaft 8, -as illus-
trated 1n Fig: 6. Fig. 7 illustrates the shoul:

~der 14-on an enlarged scale, showing a bev-
- eled surface 26 arranged to engage the round-

ediedge21'of the arm 18 and a-radial surface
27 adapted to-engage the square side of. the
locking>army 19 The remaining parts of the
drive: are the same as those illustrated 1301
Figs: 1 andi2 and are- similarly numbered:

_ Figs. 8 and 9:illustrate an embodiment: of

the 1nvention in-which shoulders -correspond-
ing to the beveled surface 26 and radial sur-
face 27 of Fig. 7 are-formed.in. axially sepa-
ratec planes-onthe screw shaft, and the retain-
Ing:means cooperating therewith are formed
In separate axial planes. As there illus-
trated, a‘beveled shoulder 28 is: formed: on
the screw shaft in position to be engaged by
an arm-29-of a-retaining member 31 pivoted
at 32 on the pinion 9; and a radial shoulder

33 -1s formed on the screw shaft in position

to be engaged by a locking arm 84 of the re-

taiming member 81 which arm is offset axi ally
- from the arm 29 as clearly seen in Fig. 8:

The arm 29°is normally urged into en-

gagement with the screw shaft by suitable

means such as a'spring 35 and is weighted so
as to move outwardly under the action of cen-
tritugal force, thus bringing the arm 84 into
engagement . with the screw shaft when the
pinion is rapidly rotating. The shoulder 33

on-the screw shaft is preferably bevelled on

its forward side as indicated at 86°so as to
allow. the arm 34:to pass over the shoulder

1,897,919

when the pinion is being returned to its idle
position. The remaining parts of the drive
lustrated in Figs. 8 and 9 are also similar
to those shown in Figs. 1 and 2 and are simi-
larly numbered.

In-operation, the pinion 9 is normally re-
tained 1n its.idle position on.the screw shaft

8 by the engagement of the arm 18 (Figs. 1

and 2) or 29 (Figs. 8 and 9) which is yield-
ably held against the screw shaft in engage-
ment with the bevelled shoulder thereon.
When' the shaft 1 is operated, rotation is
transmitted through the drive spring 5 to the
screw shaft: 8:in.the direction of the arrow
in Fig. 1. Pinion 9, due to its inertia is not

1mmediately set into rotation and.is therefore
traversed: along the threads 8 into-engage-
ment with the engine member, the anti-drift

member 18 or-29 being cammed -out by the in-
clined’ shoulders on the screw shaft. When
the engine starts the pinion is-rapidly accel-
erated-so-as to overrun the serew. shaft and is
therefore-thrown back to its idle position on
said shaft: Due-to the rapid rotation ofithe

pimon at-this-time, the locking arm 19 or 84

thereot: 1s forcibly urged against the screw
shatt-by the action of centrifugal force where-
by said arm-is:caused to lodge back of the ra-
dial-shoulder on the screw shaft and pesi-
tively prevent rebounding of the pinion to-
ward the engine member. When-the start-

ing motoris deenergized, the parts of'the drive

are rapidly decelerated, thus maintaining the
pinion 9:in- its idle position until: rotation
ceases, whereupon the anti-drift: arm 18:or
29 engages the screw shaft and yieldably re-
sists traversal of the pinion until the start-
ing mechanism is-again actuated. "
Although certain embodiments of the in-
vention have been shown and described in

detail, it will be understood: that various

changes may be made in the proportions and
arrangements of the parts and certain: ele-
ments used without other elements if so de-
sired without’ departing from the spirit of
the invention as-defined in the claims append-
ed hereto. o o
- What is claimediis:—

1. Al starter drive comprising a power mem-

ber, a*driving member mounted thereon for

longitudinal movement into and out of en-
gagement with-a member of an:engine to be
started, and for rotary movement thereof and
therewith, detent means for yieldably resist-
ing traversal: of the driving member away
from idle position and locking means oper-
able' by centrifugal force to positively prevent
such traversal.

2. A starter drive comprising a power
member, a driving member mounted thereon

for-longitudinal movement into-and out of

engagement with -a member of an engine to
be started, and for rotary movement thereof
and therewith, said members having detent
means to resist traversal of the driving mem-
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ber from idle position, said members also hav-
ing locking means adapted to cooperaie to
positively prevent such traversal, and means
normally maintaining said detent means 1n
cooperative relation and said locking means
out of cooperative relation, but yieldable un-
der the influence of centrifugal force to al-
low the cooperation of said locking means.

3. A starter drive comprising a screw shait,
a driving pinion threaded thereon for auto-

matic traversal into and out of engagement

with a member of an engine to be started, one
of said members being shouldered, the other
member having a pair of elements adapted to
cooperate therewith, one yieldingly and the
other positively, to retain the driving pinion
in idle position, means for normally retaining

the vielding element in operative position, and
centrifugal means for moving the positive ele-

ment into operative position. _

4. A starter drive comprising a screw shaft,
a driving pinion threaded thereon for auto-
matic traversal into and out of engagement
with a member of an engine to be started, one
of said members having an inclined shoulder
and a radial shoulder, the other member hav-
ing a pair of elements formed as the arms
of a lever pivoted thereto, one arm adapted
to cooperate with the inclined shoulder on the

other member to yieldingly retain the pinion '

in idle position, and the other arm being
adapted to cooperate with the radial shoulder
to positively lock the pinicn on the shatt, said
lever being movable by centrifugal force to
bring the locking arm into operation.

3

trifugal force moves it outward and causes

the other arm to engage and lock with the
shaft. ' '

In testimony whereof I have signed this

specification.

"MAURICE P. WHITNEY.

5. A starter drive comprising a screw shaft,

a drivine pinion threaded thereon for auto-
&=

matic traversal into and out of engagement

with a member of an engine to be started,
said shaft being shouldered adjacent the outer
position of the pinion, sald pinion having an
arm pivoled thereto and adapted to have an
inciined sliding engagement with the shoul-
dered portion of the shaft, said pinion hav-
ing a second arm pivoted thereto, adapted to
malke positive latching engagement therewith,
vielding means for moving the ifirst arm nto
engagement with the shaft and the second
arm out of such engagement, and centrifugal
means for reversing the position of the arms.

6. A starter drive comprising a screw shatt,
a driving pinion threaded thereon for auto-
matic traversal into and out of engagement
with a member of an engine to be started,
said shaft being shouldered adjacent the out-
er position of the pinion, said pinion having
a latch 1n the form of a bell crank lever
oted thereto, one arm thereof being rounded
to make an inclined frictional engagement
with a shoulder on the shaft, and the other
arm having a radial surface to engage posi-
tively a radial shoulder on the shaft, a spring
for swinging the lever to move the rounded
arm into engagement with the shaft, said
rounded arm being weighted whereby cen-
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