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The present invention relates to engine starter
gearing and more particularly to that type of
starter drive which automatically engages an
engine gear when the starting motor is operated,
and maintains such engagement until the engine
has become reliably self-operative,

Starter drives of this type have been developed

which utilize centrifugal controlling means for
holding a drive pinion in mesh with the engine
gear, but some difficulty has been encountered
in providing such a drive which is effective under
all conditions of use. Thus, a latch such ag illus-
trated in the patent to Whitney 2,004,643 which
is set to throw out at g bredetermined high
Speed of rotation may be disengaged by an ini-
tial powerful expilosion of the engine before the
engine is reliahly self-operative. On the other
hand, those latches which are arranged to en-
gage by centrifugal force and. release at low
Speed, such as shown for instance in the patent
to Buxton, 2,287,669, do not always operate ag
desired under low temperature and/or weak bat-
tery conditions. Under such conditions cranking
may be so slow that the latch is not rendered
operative and the pinion can be demeshed by an
initial abortive explosion of the engine,
- It is an object of the present invention to pro-
vide a novel engine starter drive which is ar-
ranged to automatically e€ngage an engine gear
and maintain such engagement until the engine
is reliably self-operative,

It is another object to brovide such a device
incorporating means for maintaining the engage-~
ment with the engine gear until the drive has
accelerated above a predetermined speed, and
then decelerated below a predetermined lower
speed.

It is another object to brovide such a device
incorporating a Iatch having two alternatively
operative holding positions,

It is another object to brovide such a device

in which the latch is spring-biased toward the
first holding position and is centrifugally mov-
able into the second holding position.
- Further objects and advantages will be ap-
parent from the following description taken in
connection with ‘the accompanying drawing, in
which:

Fig. 1is g side elevation of a preferred embodi-
ment of the invention shown partly broken away
and in section, with the parts illustrated in idle
position;

Fig. 2 is a section taken substantially on the
line 2—2 of Fig. 1; ’

--Fig. 8 is a view similar to Fig, 1 showing the

473,001

(CL 74-—7)

10

15

20

25

30

35

40

45

50

55.

drive pinion in mesh with the engine gear and

held in position by the spring-pressed lateh;
Fig. 4 is a section taken substantially on the

line 4—4 of Fig, 3; and ’
Fig. 5 is a section similar to Fig, 4 showing the

' high speeq locking position of the latch.

In Fig. 1 of the drawing there is illustrated g
power shaft | having a pinion 2 slidably jour-
nalled thereon for movement into and out of en-
gagement with a gear 3 of an engine to pe
started.. Means for traversing and rotating the
pinion is provided comprising a screw shaft -3
suitably fixed to the power shaft | as indiecated -
at § and having g nut member 6 threaded there-
on. - The pinion 2 is provided with an overrun-
ning clutch member 7 fixedly mounted thereon
in any suitable manner as by means of lugs 8
engaging between the teeth of the pinion, main.
tained in engagement by alock ring 8. A driving
clutch member {1 is slidably journalled on an
extended hub 12 of the pinion and is yieldably
held in engagement with the driven clutch mem-
ber T by means of g spring 13 retained by an
abutment thimble {4. :
- A barrel‘member (5 is fixed at one end to the
driving clutch member 1§ as indicated at 16 and
is journalled at its other end on g radial flange’
{71 of the nut 6, being retained thereon by g split
lock ring 18. A vielding driving connection be-
tween the nut and the barrel and driving clutch
member is provided in the form of g cylindrieal
block 19 of elastically deformabie material such
as rubber mounted within the barrel between the
nut and the driving cluteh member and adapted
t0 be compressed therebetween when the longi-
tudinal movement of the vinion 2 is arrested
by its engagement with 8 shoulder 2i on the
bower shaft | which defines its cranking position.

According to the present invention means are
pbrovided for holding the pinion in engagement
with the engine gear until the actuating mech-
anism of the drive is rotated above g predeter-
mined speed, and also means for thereafter hold-
ing the pinion in mesh with the engine gear until
said actuating means is decelerated below a pre-
determined lower speed. As here shown, these
functions are accomplished by means of a latch
member 22 pivotally mounted at 23 on the nut
member 6 and having two inwardly

shown in Figs. 4 and 5,
The notch in the screw shaft is 50 located, as’
shown in Figs. 1 and 3, that it is bositioned for
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engagement by the latch when the pinion Is
meshed with the engine gear.

A spring 21 normally urges the latch 22 in a
counterclockwise direction so as to cause the pro-
jection 24 to engage the screw shaft. Means for
disengaging the projection 24 of the latch and
engaging the projection 25 with the screw shaft
at a predetermined rotative speed of the drive
is provided in the form of a weighted extension
28 of the latch which is caused by centrifugal
force to rotate the latch in a clockwise direc-
tion about its pivot 23. The strength of the
spring 27 and the weight of the arm 28 are so
chosen that the disengagement of the projec-
tion 24 and the engagement of projection 26 with
the screw shaft takes place at a speed of rota-
tion somewhat higher than ordinary cranking
speed. Inasmuch as the weight 28 of the latch
moves outward by centrifugal force. in this op-
eration, it will obviously held the latch in this
position until the drive decelerates to a speed
considerably lower than that necessary for the
original shifting of the latch.

In operation, starting with the parts in the po-
sitions illustrated in Figs. 1 and 2, rotation of the
power shaft by the starting motor not illustrated
causes the nut § to shift along the screw shaft
4, moving the pinion 2 into mesh with the en-
gine gear 3. Just nefore the pinion 2 engages
the abutment 2i, the projection 24 of latch 22
passes by the notch 26 in the screw shaft, where-
py the pinion is prevented from retrograde move-
ment by the engagement of said projection in the
noteh by the action of spring 27 as illustrated in
Fig. 4. Further rotation of the power shaft
causes the nut § to compress the rubber block
(9 against the driving clutch member 11 and
within the barrel {5, thus compressing the clutch
members 11, 7, and applying torque to the pin-
ion to crank the engine. When an initial explo-
sion of the engine is secured, the acceleration
of the engine gear 3 causes the pinion 2 to over-
run the drive, the initial gverrunning movement
being transmitted to the driving clutch member
{1 until it is moved back far enough to disen-
gage its teeth from those of the driven cluteh
member 1. Further backward movement of the
members of the drive is prevented, however, by
the engagement of the projection 24 of the latch
in the notch 28 of the screw shaft as shown in
Pig. 4 so that if the engine does not continue to
be self-operative, cranking will be resumed as
coon as the speed of the drive catches up with
the rotation of the engine gear.

As soon as the engine fires, the release of the
cranking load permits the starting motor to rap-
idly accelerate the drive. When the rotation of
the drive has thus substantially exceeded the
normal cranking speed, the centrifugal weight
28 rotates the latch 29 to disengage projection
24 and engage projection 25 with the screw shaft.
The pinion is accordingly still held in engage-
ment with the engine gear, and if the engine
should die, cranking will again be resumed un-
il a reliable start is secured. When the engine
has become reliably gelf-operative, the projec-
tion 25 of the latch being in engagement with
the screw shaft due to the free spinning condi-
tion of the starting motor, the operator opens
the starting circuit whereupon the deceleration
of the drive permits the spring 21 fo return the
1atch to its normal position. The consequent
withdrawal of the projection 25 from the notch
26 in the screw shaft permits the nut and its
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by the deceleration of the screw shaft and the
rotative drag of the pinion which is transmitted
to the nut 6 through the overrunning clutch 7,
i{ as controlled by the spring 13.

Tt will thus be seen that disengagement of the
pinion from the engine gear by an explosion in
the engine during slow cranking is prevented by
the engagement of projection 24 in the notch 26
of the screw shaft, while disengagement in re-
sponse to continuous self-operation of the en-
the projection 28 of the
latch until after the operator judges that the
engine is successfully started and opens the
cranking circuit.

Although bui one embodiment of the inven-
tion has been shown and deseribed in detail, it
will be understood that other embodiments are
possible and that various changes may be made
in the design and arrangement of the parts with-
out departing from the spirit of the invention as
defined in the claims appended hereto.

What is claimed is:

1. In an engine starter drive a pinion, means
for moving the pinion into and out of engage-
ment with a gear of an engine to be started and
for rotating the pinion £0 crank the engine, means
for holding the pinion in engagement with the

- engine gear until the moving means is rotated
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associated parts to be returned to idle position 75

. cluding an overrunning

above a predetermined speed, and means for
thereafter holding the pinion in mesh until the
moving means is decelerated below a predeter-
mined lower speed.

9. Tn an engine starter drive a power shaft,
a pinion slidably journalled thereon, means in-
clutech for moving the
out of engagement with a gear
of an engine to be started, and for rotating the
pinion to crank the engine, means for holding
the pinion in mesh with the engine gear until
the moving means is rotated above a predeter-
mined speed, and means rendered operative by
the release of the holding means for arresting
the demeshing movement of the pinion until the
moving means has decelerated below a prede-
termined lower speed.

3. In an engine starter drive, a power shaft,
a pinion slidably journalled thereon for move-
ment into and out of mesh with a gear of an
engine to be started, means for traversing and
rotating the pinion including an overrunning
clutch, latch means for holding the pinion in
engagement with the engine gear, said latch
means - including a member having two alter-
natively operative latch projections, spring means
for biasing the member into position to render
operative one of said projections, and centrifugal
means for moving the member into position to
render operative the other said projection.

4. An engine starter drive as set forth in claim
2 in which the pinion is arranged to move away
from fully meshed position as the latch carrying
member moves from its first mentioned position
to its second mentioned position.

5. An engine starter drive as set forth in claim
3 in which the latch carrying member is mount-
ed on the traversing means for the pinion, and
the overrunning clutch is located between the
trgversing means and the pinion. ’

6. Tn an engine starter drive a power shaft,
a serew shaft mounted thereon and connected to
rotate therewith, 2 nut on the screw shaft, a
pinjon slidably journalled on the power shaft
and adapted to rotate a gear on an engine to
be started, means including an overrunning
clutch connecting the nut and pinion, means in-

piniocn into and
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cluding a member movably mounted on the nut 7. An engine starter drive as set forth in claim
having two alternatively operative latch projec- 6 in which saiq screw shaft has an abutment
tions adapted to engage the screw shaft to hold cooperating with the latch projections alterna.
the pinion in mesh with the engine gear, spring tively in said two bositions of the latch carry-
means for moving the latch carrying member 3 ing member to arrest demeshing movement of the
into position to engine one of saig latch projec- pinion.

tions with the screw shaft, and said Iatch car- CLINTON S. JANES,
rying member having centrifugal means for mov-

ing it to disengage said one projection and en-

gage the other projection with the screw shaft, 19




