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This invention relates to engine starters
and more particularly to a starter pinion
drive for automatically connecting and dis-
connecting a starting motor with a gear on
an engine to be started. |

It 1s an object of the present invention

to provide a starter drive which is small in
size and of light weight while being power-
ful and efficient in operation. | |

Another object is to provide such a device
which 1s economical to manufacture and
assemble and in which the working parts are
1inclosed and protected. - |

A further object is to provide such a
device which is arranged to permit the use
of a small starting pinion whereby suitable
gear reductions can be secured in ‘conjunc-
tion with small engine gears.
~Another object is to provide such a device
1n which the pinion is effectively prevented
from drifting toward the engine gear when
the starting motor idles and from bounding
back toward the engine gear when thrown
out of mesh as the engine starts. -
- Further objects and advantages will be
apparent to those skilled in this art from
the following description taken in connection
with the accompanying drawing in which:

Fig. 1 is a side elevation partly in section
of a preferred embodiment of the invention
showing the parts in idle position; o

Fig. 2 1s a similar view showing the parts

in driving position; and .

Fig. 3 is a similar view showing the parts
in the positions assumed in case during the
meshing movement of the pinion a tooth
thereof should abut a tooth of the engine

ear. ' -
: Referring first to Fig. 1 6f the drawing
there is 1illustrated a power shaft 1 which

may be the extended armature shaft of a
‘starting motor, not shown. A driving mem-

ber In the form of a pinion 2 is slidably

journalled on the power shaft and arranged

to move into and out of mesh with an engine
memniber in the form of a flywheel gear a frag-
ment of which is 1llustrated at 3.

~An operating member for the driving

member in the form of a hollow screw shaft
4 1s slidably journalled on the power shaft 1

‘extending

1ts convolutions flattened in order to increase

transmit torque in either direction of rota-

- in a direction to unwind the spring, but

under abnormal stress. |

in tandem with the pinion 2 and has a yield-
Ing driving connection with the power shaft. -
This yielding driving connection comprises

a barrel member 5 one end of which is suit-
ably anchored to the power shaft as by means 55
of a collar 6 keyed and pinned to the power

- shaft as indicated at 7 and 8 respectively and

having slots 9 arranged to receive inwardly
tongues 11 in the end of said
barrel, said tongues being locked in said slots 60
as by means of a split ring 12. The free
end of the barrel 5 has an annular member 13
keyed therein as by means of radial lugs 14
engaging in slots 15 in said barrel and re-
tained therein by a split ring 16. A second 65
annular member 17 is rigidly mounted on

‘the end of the screw shaft 4 farthest from the
‘pinion 2, as by means of a non-circular hub

18 on said shaft forming a seat for said
member and a retaining lip 19 spun thereon. 70
The annular members 13 and 17 are pro-

vided with radial slots 21 and 22, and a tor-
s10n drive spring 23 is mounted in said barrel

and provided with terminal lugs 24 and 25
adapted to be received in said slots whereby 76"
the spring is anchored to said barrel and

screw shaft with the barrel and spring tele-

scoped over-said screw shaft.
The spring 23 is preferably formed with
its torsional stiffness while facilitating the
stretching action thereof, the convolutions
being normally in contact or closely adja-
cent each other. The spring is adapted to
85
tion and the barrel 5 is arranged to inclose
the spring with sufficient clearance to allow
normal expansion of the spring when driving

adapted to limit the expansion of the spring
A shifting and driving. connection from
the operating shaft 4 to the driving mem-
ber 2 is provided in the form of a nut 26
threaded on said shaft and rigidly connected

95
with the pinion 2 as by means of an inner

‘barrel member 27 suitably keyed to said nut

and pinion. A stop for the nut 26 on the
screw shaft 4 is provided in the form of a -
stop nut 28 suitably fixed on said shaft-and 100
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serving to define the driving position of the
nut 26 and pinion 2.

In order to prevent rebounding of the
pinion when it is thrown out of mesh with
the engine gear, the threads of the operating
shaft 4 are terminated just short of the 1dle
position of the nut 26 as shown in Kig. 1,
thereby leaving a smooth portion on the
shaft 4 on which said nut may rotate freely.
Means are provided for normally urging the

nut into initial engagement with the threads
on the operating shaft in the form of a com-

- pression spring 29 mounted on the stop nut
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98 and bearing at one end against a shoulder
31 thereon and at the other end against the
end of the barrel member 27.. -

- Means are provided for .
pinion from drifting away from its 1dle po-
sition in the form of a light compression
spring 32 arranged to bear at its ends agamnst

the flange 31 on stop nut 28 and against a seat

33 on the nut member 26. -

In assembling the drive, the nut 26 is first
mounted on the screw shaft 4, the spring 32
is placed thereon and the stop nut 28 mount-
ed on the end of said shaft. The spring 29

is placed in the inner barrel 27 and the inner .

barrel and pinion assembly is telescoped over
the shaft 4 and the inner end of the barrel
fixed to the nut 26 by suitable means such as
a spring ring 34. The drive spring 23 1s
then telescoped over the screw shaft and pin-
ion assembly and anchored to the annular
member 17. The annular member 13 is then
anchored to the outer end of the spring 235

and the barrel 5 is telescoped over the entire

assembly and the annular member 13 keyed
thereto and retained by *the ring 16. The
assembly is then slid on the power shaft 1
and retained thereon by means of the key 7
and set screw 8. o -~
In the operation of the device, rotation of
the power shaft 1 in the direction of the ar-

‘row is vieldingly transmitted through the

barrel 5 and spring 23 to the operating shaft

4. The nut 26 and pinion 27 by reason of

o0

60

their inertia do not immediately partake of
this rotation and are therefore translated

-axially to the right, until the nut 26 engages

the stop nut 28, at which time the pinion 2
is in proper meshing relation with the engine
oear 3. At this time, the pinion 2 is con-
strained to rotate with the cerew shaft 4 and
is therefore driven. from the power shaft in
order to crank the engine. | -

When the engine starts. the acceleration
of the pinion 2 causes the nut 26 to be
threaded back along the serew shaft 4 to its
idle position as illustrated in Fig. 1 whereby
the pinion 2 is moved out of mesh with the
engine gear 3 and is prevented from bound-
ing back against the engine gear by reason of

- the overrunning of the nut 26 on the smooth

portion of the screw shaft, the spring 29 be-

~Ing slightly compressed during this over-

preventing the

1,807,016

running action. Upon reactuation of the

starter, the spring 29 starts the nut 26 on

the threads of the operating shaft where-
upon the starting operation is repeated.

- If during the engaging movement of the
pinion a tooth thereof should engage end to
end with a tooth of the engine gear as illus-
trated in Fig. 3, the spring 23 1s arranged to
stretch and permit the operating shaft 4 to
move to the left and thus allow a time 1in-
terval during which the friction between the

- threads of the shaft and nut builds up sufli-

ciently to index the pinion into proper regis-
try with the gear teeth whereupon the pin-
ion 2 is snapped into initial engagement with
the gear teeth by the contraction of said
spring and meshing and cranking proceed
as above set fortn. -

It will be seen that there is here provided
a starter drive in which the pinion 1s mount-
ed directly on the power shaft whereby a pin-

ion of small diameter may be used and the

driving parts for the pinion are of compar-
atively cheap construction and are arranged
so that the drive is of small dimensions and
the parts thereof are protected and i1nclosed.

Although but one embodiment of the in-
vention has been shown and described 1n de-
tail, it will be nnderstood that other embodi-
ments are possibie and various changes may
be made in the construction and arrange-
ments of the' parts without departing from
the spirit of the invention as defined.in the
claims appended hereto.

What is claimed 1s:—

1. In an engine starter, a power shaft, a

driving member and an operating member

sl’dably journalled thereon, connecting
means for transmitting longitudinal and ro-
tary movement from the operating member
to the driving member and a yielding driv-

-ing connection from the power shaft to the

operating member including a spring sur-

rounding:the operating member and connect-

ed thereto at one end and a barrel inclosing

said spring and connecting the free end of

the spring to said power shaft.

2. In an engine starter, a power shaft, a

driving member and an operating member
slidably journalled thereon, connecting
means for transmitting longitudinal and ro-
tary movement from the operat:ng member
to the driving member and a yielding driving
connection from the power shaft to the op-
erating member including a spring surround-
ing the operating member and connected
thercto at’ one end, and a barrel inclosing
said spring and connecting the free end of
the spring to sald power shaft, said spring
being anchored to said shaft by said barrel
at the outer end thereof and serving to yield-
ably position the operating member on said
shaft whereby obstruction of the outward
movement of the pinion causes stretching of
sald spring.
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3. In an engine starter a power shaft, a
driving member and an operating member
slidably journalled thereon, means for yield-
ingly connecting the operating member for
rotation with the power shaft, connecting
means whereby rotation of the operating
member moves the driving member longi-
tudinally into driving position and there-
aiter rotates the same to crank the engine,
sald connecting means being arranged on

-overrunning oi the driving member to with-

draw the same to idle position and thereafter

- to disconnect and allow the driving member

15

20

to overrun freely.

4. In an engine starter, a power shaft, a

driving member and an operating member

slidably journalled thereon, means for yield-

ingly connecting the operating member for
rotation with the power shaft, connecting
means whereby rotation of the operating

- member moves the driving member longitudi-

29

30

39

‘nally into driving position and thereafter

rotates the same to crank the engine, said
connecting means being arranged on overrun-
ning of the driving member to withdraw the
same to idle position and thereafter to dis-
connect and allow the driving member to
overrun freely, and yielding means for assur-
Ing reengagement of the connecting means
upon actuation of the operating member.

5. In an engine starter, a power shaft,
a driving member and an operating member
slidably journalled thereon, a driving con-

- nection between the power shaft and ?erat—

ing member, connecting means including a
barrel whereby rotation of the operating

- member moves the driving member longitu-

40

dinally into driving position and thereafter

rotates the same to crank the engine, said’
means being arranged to discon-

connecting _
nect and allow the driving member to over-

- run and malntain the driving member in idle

‘position when the engine starts, means in

3

drift means for
sald barrel. o -

7. In an engine starter, a power shaft, a
hollow screw shaft slidably journalled there-
on and yileldably connected for actuation
therewith, a driving member slidably jour-
nalled on the power shaft, a nut threaded on
said hollow shaft and means connecting the
driving member to said nut for longitudinal
movement and rotary movement therewith,

the threads on said hollow shaft terminating

just short of the idle position of the nut
thereon. | | | -

8. In an engine starter, a power shaft, a
hollow screw shaft slidably journalled there-
on and yleldably connected for actuation
therewith, a driving member slidably jour-
nalled on the power shaft, & nut threaded

on sald hollow shaft, means connecting the

driving member to said nut for longitudinal

the driving fember within .

70

80

89

‘movement and rotary movement therewith, -

stop means on the hollow shaft for limiting

the travel of the nut thereon in the direction
to move the driving member into driving po-
sition, the threads on said hollow shaft ter-

minating just short of the idle position of
the nut thereon and a spring mounted be-

tween said stop means and said driving mem-
ber operative to start the nut on said threads

- when the operating member is actuated.
9. An engine starter drive including a pow-

090

05

er'shaft, a screw shaft and a pinion slidably

journalled in tandem thereon, a nut on said

screw shaft, a barrel telescoped over said

screw shaft and connecting said nut to said

pinion, an outer barrel fixed to said power

shaft and telescoped over said first barrel and
screw shaft, a pair of annularmemberswithin

said outer barrel and fixed respectively there-
to and to said screw shaft and a spring within

sald “outer barrel connecting said annular
members. T

*10. An engine starter drive including a

100

105

sa'd barrel for assuring reengagement of the
connecting means on reactuation of the op-
erating member and yielding means for pre-
- venting the driving member from drifting
away from 1cs i1dle position. - -

power shaft, a screw shaft and a pinion slid- .
ably journalled in tandem thereon, a. nut on 110
sald screw shaft, a barrel telescoped over said
screw shaft and connecting said nut to said

- pinion, an outer barrel fixed to said power

50

5

6. In an engine starter, a power shaft, a

driving member and an operating member
slidably journalled thereon, a driving con-
nection between the power shaft and operat-

ing member, connecting means including a

barrel whereby rotation of the operating

~ member moves the driving member longi-

L
‘overrun and maintain the driving member in

tudinally. into driving position and there-

after rotates the same to crank the engine,

sald connecting means being arranged to dis-
connect and allow the driving member to

. 1dle position when the engine starts, yielding

6o

means in said barrel for assuring reengage-
ment of the connecting means on actuation
of the operating member and spring anti-

shaft and telescoped over said first barrel
and screw shaft, a pair of annular members

~ within said outer barrel and fixed respective-

ly thereto and to said screw shaft, said annu-
lar members having slots, and a torsion drive

spring within saia outer barrel having ter-

minal lugs adapted to anchor in said slots.
11. An engine starter drive including a

115
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power shaft, a screw shaft and a pinion slid-
ably journalled in tandem thereon, 8 nut on

sald screw shaft, a barrel telescopeti over said
screw shaft and connecting said nut to said
pinion, an outer barrel fixed to said power
shaft and telescoped over said first barrel and
screw shaft, a pair of annular members with-

125

in said outer barrel and fixed respectively

thereto and to said screw shaft, said annular

130
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members having slots, and a torsion driving
spring within said outer barrel having ter-
minal lugs adapted to anchor in said slots, the
convolutions of said spring being flattened to
5 increase its torsional stiffness and said outer
barrel being arranged to cooperate therewith
to limit the unwinding thereof. -
12. An engine starter drive including a
power shaft, a screw shaft and a pinion shid-
10 ably journalled in tandem thereon, a nut on
said screw shaft, a barrel telescoped over
sald screw shaft and connecting said nut to
said pinion, an outer barrel fixed to said
power shaft and telescoped over said first
15 barrel and screw shaft, a pair of annular
members within said outer barrel and fixed
respectively thereto and to said screw shait,
sald annular members having slots and a tor-
sion drive spring within said outer barrel
20 having terminal lugs adapted to anchor 1n
said slots, the convolutions of said spring be-
ing closely wound and the anchorages for said
spring being so arranged that obstruction of
~ the movement of said pinion toward driving
25 position causes the spring to be stretched.
In testimony whereof, I have hereunto
signed my name. o

YOUSTON SEKELLA.
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