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To all whom it nay cencern:

Be it known that I, WitLiay L. MoGRATH, »
~a citizen of the

United States, residing at
Elmira, in the county of Chemung and State
of New York, have invented certain new
and useful Improvements in Engine-Start-

. ers, of which the following i a specification.

My invention relafes to engwe starvters
and the object thereof is to provide a sim-
pld, efficient and reliable construction of
starter capable of working in connection

1 both a
starting motor and a_generator. My starter
is also so constructed and designed as to be
readily applied to internal combustion en-
gines of standard: manufacture or those now
extensively in use.

This application is di -isional of an appli-
cation filed by me on August 22, 1917, Serial
Number 187,624 _

In the drawings Figure 1 1s an elevation
of my engine starter shown applied to the
crank ‘shaft of an internal combustion en-

gine; Fig. 2 a longitudiral section thereoi:’

Fig. 3 a cross section on the line 3—3 of Fig.

6: Fig. 4 a section of the device shown 1

Fig. 1 looking In the direction of the arrows
{- 1: Fig. 5 a section on the same line of
Fig. 1 but looking in the direction of the
arrows »—>o; and Fig. 6 2 detail sectional
elevation of the sleeve and driven wheel.
Referring to the embodiment of my inven-
tion herein shown, I have shown my starter
as applied to the crank. shaft A of an in-
ternal combustion engine, not otherwise
shown, but it will be anderstood that such
starter mav be applied-to any rotatable mem-
ver of or connected with such engine. My
starter device is adapted fo be operated by a
suitable prime mover such as an electric
motor (not shown) and is also associated
with means for driving a generator. (not
ghown). However. my device may be used
merely as a starter and not be associated
with any generator driving means. - In the
‘ the engine is provided with
the usual crank shaft B having a clutch jaw
b adapted to be operatively connected with

“the crank shaft for cranking the engine or

motor by hand if desired. ,

Upon the sorward end of the crank shaft
and extending torwardly thereof. there 18
secared a sleeve 1 by means of a cross pin 2
which uisg forms the means of securing sta-

Serial No. 197.168.

tionarily upon such sleeve the driven wheel
3, which is here shown as in the form of a
pulley adapted to drive a fan or generator
or both by means of a belt or the like.

By means of the extended portion of this
sleeve there is formed therewithin a chamber
4 which, at its reduced forward end, is closed
by a suitable closure such as the plate 5.
This chamber is adapted to contain a suit-
able lubricant which is adapted to flow
through the ports 6 to the exterior surface of
such sleeve at & point where the same forins
a bearing for the driving wheel hereinafter
deseribed. A pin 7 passes transversely
through the reduced forward end of the
sleeve and projects therebeyond in such man-
ner as to be engaged by the jaw b of the
hand crank. For the purpese of holding
both this pin and plate 5 in position I em-.
ploy suitable means such as the screw 8 pass-
ing through the plate and screwing into the
pn. ‘

The driving wheel 9, which is here in the
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form of a sprocket wheel, is by preference,

and as shown, made in two parts, the wheel
proper and its hub. sich parts being con-

nected together by the screws 10. This hub

extends on both sides of the wheel proper,
the inner portion 11 of which is provided ofi
its inner face or edge with clutch means such
as the jaws 112, adapted to be operatively
connected with the crank shaft by the en-
gagement of such jaws with the pin 2.
The driving wheel is mounted concentric
of and has a bearing upon the sleeve 1. being
capable of a rotary movement thereon and
a longitudinal or axial movement thereof
for the purpose of engagement with the pin
9 and the driving of the crank shaft thereby.
Means are provided- for automatically
shifting the driving wheel longitudinally to
cause such engagement, such means consist-
ing of the spring-pressed pin 12 mounteéd: in

the casing 18 which is screw-threaded into
the forwardly extending hub portion 14
of the driving wheel. This pin projects
thivough such hub portion and is adapted to
cobperate with peripheral and inclined
grooves in the bearing portion of the sleeve
7 As shown in detail in Fig. 6 there are
two peripheral grooves15 and 16 and a series
of connecting inclined cross. grooves 17,
which are deeper than the other grooves SO
that the spring-pressed pin will- enter and
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follow these deeper grooves. When the parts

are in normal or disengaged position as
shown in Figs. 1 and 2, this pin is positioned
in the groove 15, but when the driving
53 wheel is rotated the pin will enter one of the
cross grooves which will cause a longitudi-
nal or lateral movement of the driving wheel
whereby its clutch means will engage the
pin 2 and drive the engine or motor, at

-10 which time the pin is positioned in the other

peripheral groove 16. When the motor or
engine has started on its own power the
excess speed of rotation will cause a longi-
tudinal retracting movement of the driving
15 wheel because of the inclined edges of the
clutch jaws, and will thereby cause a disen-
gagement of the driving wheel from said
operating connection iwith the crank shaft.
The driving wheel is held in its normal posi-
20 tion with respect to the sleeve by means of
the pin 12 which is at this time in the pe-
ripheral groove 13. ' T

I claim: ‘ ‘ _ '

1. In combination with a rotatable mem-
25 ber of the engine to be started, a rotatable
and axially movable wheel arranged concen-
tric thereof and provided with a clutch
means, a second clutch means conniected with
said member and arranged in the path of
30 movement of the first named clutch means,

and means for automatically moving the

driving wheel to bring said two clutch
means into. engagement, consisting of a
yielding pin mounted in said driving wheel,
85 and a sleeve secured to'said member and

having peripheral and inclined grooves with

which said pin cobperates.

2. In combination with a rotatable mem-
ber of the engine to be started, a rotatable
40 and axially movable wheel arranged con-
centric thereof and provided with a clutch

means, a second clutchi means connected with

said- member and arranged in the path of

movement of the first named clutch means,

45° said driving wheel having a hub on the inner

end of which its clutch’ means is located, -

and means for automatically moving the
- driving wheel to bring the two clutch means
into engagement consisting of a yielding pin
50 mounted ‘in the outer end portion of the
hub. and a sleeve seciired to said member

and having periphefal and inclined grooves

with which said pin codperates. S

3. In combination with a rotatable mem-
55 ber of the engine to be started. a rotatable
" and axially movable driving wheel arranged
-concentric thereof and provided with a

clutch means, a driven wheel also arranged
concentric of said member and disposed Iat-
60 erally of the driving wheel, means for se-
curing said driven wheel to said member
and adapted to be engaged by the clutch
means, and means for automatically moving
the driving wheel axially into clutching en-
65 gagement with said securing means.

‘wheel axially

. means for automatically moving
~wheel axially to cause clutching engagement

4. In combination with a rotatable mermn-
ber of the engine to be started, a rotatable
and axially movable driving wheel arranged
concentric thereof and provided with a
clutch means, a driven wheel also arranged
concentric of said member and disposed lat-
erally of the driving wheel, a pin for-secur-
ing said driven wheel to said member, and
means for automatically' moving the driv-
ing wheel axially into clutching engagement
with said pin. :

~ 5. In combination with a rotatable men-
ber of the engine to be started, a-rotatable
and axially movable driving wheel arranged

“concentric thereof and provided with a

clutch means, a driven wheel also arranged
concentric of said member and having com-
plementary clutch means, such driven wheel
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being disposed laterally of the driving -

wheel, a sleeve which is secured to said mem.
ber and on ‘which the driving wheel is loosely
and the driven wheel fixedly mounted, and
means for automatically moving the driving
to cause clutching engagement
with the driven wheel.-

6. In combination with a rotatable mem--

ber of the engine to be started, a rotatable
and axially movable driving wheel arranged
concentric . thereof and provided with a
clutch means, a driven wheel also arranged
concentric of said member and disposed Iat-
erally of the driving wheel, a sleeve which
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1s concentric of said member and on which »

the driving wheel is loosely mounted and
the driven-wheel is fixedly mounted, means
in cemmon with the driven wheel and sleeve
for securing them to said member, and

and a coupling of thé driving and the driven
wheels. o o
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7. In combination with a rotatable mem- -

ber of the engine to be started, a rotatable
and axially movable driving wheel arranged
concentric thereof and provided with a
clutch means, a driven wheel also

is concentric of said member and on which
the driving -wheel is loosely mountéd and
the driven wheel is fixedly mounted, a pin
for securing the driven wheel and sleeve to
said member, and means for automatically
moving the driving wheel. axially to cause
clutching engagement with said pin.

8. In combination with a rotatable mem-
ber of the engine to be started, a rotatable
and axially movable driving wheel arranged
concentric thereof and provided with s
clutch means. a driven wheel also arranged

concentric of said member and having com- -

plementary clutch means, such driven wheel
being disposed laterally of the driving.
wheel, a sleeve which is secured to said
member and on which the driving wheel

_ arranged -
concentric of said member and disposed lat-
-erally of the driving wheel, a sleeve hich
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1,288,087

is loosely and the driven wheel fixedly
mounted, and means for automatically mov-
ing the driving wheel axially to cause
clutching engagement with the driven wheel,
said sleeve being closed at its outer eind
and extending forward of the end of said
member to form a chamber adapted to con-
tain a lubricant, said sleeve having a - port

between said chamber and ‘the bearing
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formed between the sleeve and the driving

wheel. : ;

9. In combination witk a rotatable mem-
ber of the engine to be started, a rotatable
and axially movable driving wheel arranged
concentric thereof and provided with a
clutch means, a driven wheel also arranged
concentric of said member and having com-
plementary clutch means, such driven wheel
being .disposed laterally of the driving
wheel, a- sleeve which is- secured to said
member and on which the driving wheel
is loosely and the driven wheel fixedly
mounted, means for automatically. moving
the driving wheel axially to cause clutching
engagement. with the driven wheel, said
sleeve being closed at its outer end and ex-
tending forward of the end of said member
to form a chamber adapted to contain a
lubricant, said sleeve having a port between
said chamber and the bearing formed be-
tween the sleeve and the driving wheel,
‘and a projection on the outer end of such
sleeve adapted to be engaged by an ordinary
hand crank.

10. In combination with a rotatabie mem-
ber of the engine to be started, a rotateble
and axially movable driving wheel arraiged
concentric thereof and provided with a
clutch means, 2 driven wheel also arranged
concentric of said member and having com-
plementary clutch means, such driven wheel
being disposed laterally of the driving
wheel, a sleeve which is secured to said
member and on which the driving wheel is
loosely and the dviven wheel fixedly
mounted, means for automatically moving
the driving wheel axially to cause clutch-
ing engagement with the driven wheel. said
sleeve being closed at its forward end and
extending forward of the end of said memn-
ber to form a chamber-adapted t> contain
a lubricant, said sleeve having a port be-

‘tween said chamber and the bearing forined

between the sleeve and the driving wheel.

‘and a transverse pin in the outer end of

the sleeve and adanted to be engaged by an
ordinary hand erank.

11. In combiration with a rotatable r en-
ver of the engine to be started, a rotatable
and axially movable driving wheel arranged
concentric thereof and provided with a
clutch means, a driven wheel also arranged
concentric of said member and havirg coni-
plementary clutch means, such driven wheel
being disposed laterally of the driving

&

wheel, a sleeve which 1s secired to said
member and on which the driving wheel
is loosely and the driven wheel fixedly
mounted, means for automatically moving
the driving wheel axially to cause ‘clutch-
ing engagement with the driven wheel, said

70

sleeve being closed at its outer end and ex--

tending forward of the end of said member
to form a chamber adapted te contain 2
lubricant, s2id sleeve having a port between
said chamber and’the bearing formed be-
tween the sleeve and the driving wheel, a
transverse pin in the outer end of the sleeve
adapted to be engaged by an ordinary hand
crank, a plate for closing such end of the
sleeve, and means for securing the plate and
pin together to hold both in place.

12. In combination with a rotatable mem-

ber of the engine to be started, a rotatable
and axially movable driving wheel arranged g5

concentric thereof and provided with a
clutch means, a' driven wheel also arranged
concentric of said member and having com-
plementary clutch means, such driven wheel
being disposed laterally of the driving
wheel, a sleeve which is secured to said mern-
ber and on which the driving wheel is
loosely and the driven wheel fixedly mount-
ed, means for automatically moving the
driving wheel axially to cause
gagement with the driven wheel, said sleeve
extending forwardly of said member, and 2
projection on the outer end of such sleeve
adapted to be engaged by an ordindary hand
crank.

13. In combination with & rotatabie mem-
ber of the engine to be started, a rotatable
and axially movable driving wheel arranged
concentric therect and provided with a
clutch means, a driven wheel also arranged
concentrie of said member and having com-
plementary clutch means, such driven wheel
being disposed laterally of the driving
wheel, a sleeve which is secured to said inem-
ber and on which the driving wheel is
loosely and the driven wheel fixedly mount-
ed. means for automatically moving the
driving wheel axially fo ca clutching
engagement with the driven wheel, said
sleeve extending forwardly of said member,
and a transverse pin on the outer end of
such slecve adapted to be engaged by an
ordinary hand crank. =

14. In combination with a rotatable member

of the engine to be started, a rotatable and 12
“axially movable driving wheel arranged con-

centric therect, a driven wheel also arranged
concentric of said member and disposed lat-

erally of the driving wheel, said two wheels -
t=} ?

being provided with complementary driving
means, a sleeve which is secured to said
member and on which the driving wheel is
locsely and the driven wheel fixedly mount-
ed. and means for automatically moving the
driving wheel axially to bring it into

clutching en- ¢
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- posed laterally of the driving wheel, said

15,

driving' engageinent with the other wheel,
such means consisting of a vielding pin
mounted in the driving wheel and cobperat-
ing with circumferéntial. and inclined

. grooves formed in the ounter surface of the

|
sleeve.

5. In combination with a rotatable mem-
ber of the engine to be started, a rotatable -

and axially movable driving wheel arranged
concentric thereof, a driven wheel aiso ar-
ranged concentric of said member and dis-

two wheels beirg provided with comple-
mentary driving means, a sleeve which is
secured to said member and on which the
driving wheel is loosely and the driven wheel
fixedly mounted, said driving wheel having

- a hub fitting upon the sleeve, and means for

automatically moving the driving wheel
axially to bring it into driving engagement
with the other wheel, such means consisting
of a yielding pin mounted in such hub and

- extending therethrough, and the sleeve hav-

25

ing circumferential and inelined grooves

with which such pin- codperates.
16. In combination with a rotatable mem-
ber of the engine to be started, a rotatable

and axially movable driving wheel arranged

concentric thereof, a driven wheel also ar-
anged cencentric of said member and dis
posed laterally of the ariving wheel, said
two wheels being provided swith complemen-
tary driving means, a sleeve which is secured

1,288,087

to said member and on which the driving
wheel is loosely and the driven wheel fixedly
mounted, said driving wheel having a hab
fitting upon the sleeve, and means  for
aitomatically moving the driving wheel
axially to bring it into driving engagement
with the other wheel, such means consisting
of a casing mounted on said hub, a spring
pressed plunger within the casing and ex-
tending therethvough, said sleeve having
circamferential and inclined grooves with
which said plunger pin cobperates,

17. In combination with a rotatable mem-
ber of the engine to be started, a rotatable
and axially movable driving wheel arranged
concentrie thereof, a driven wkheel alsg ar-
ranged concentric of said member and dis-
posed laterally of the driving wheel, a sleeve
which is secured to said member and on
which the driving wheel is loogely and the
driven whee! fixedly mounted, a pin for se-
curing the driven wheel and sleeve to said
member, said driving wheel having a hub,
the inner end of which has a elutch face to
engage the pin, and means mounted on the
outer portion of the hub for automatically
moving the dviving wheel laterally consist-
ing of a spring pressed pin passing through
stich portion of the hnb, said sleeve having

-circumferential and inclined grooves with

which the pin codperates.

(WILLIAM L. MoGRATH.
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