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To all whom it may concern :

Be it known that I, Percy W. HopeKIN-
80N, a citizen of the United States, and resi-
dent of Rochester, in the county of Monroe
and State of New York, have invented cer-
tain new and useful Improvements in En-
gine-Starters, of which the following is a
specification.

This invention relates to engine-starting
devices of the type in which a manually-op-
erable member is employed to rotate an en-
gine - shaft, automatic coupling - mechanism

. being provided between this member and the

shaft whereby movement of the manually-
operable member in one direction causes ro-

tation of the shaft, while reverse rotation of.

the shaft, such as may result from a prema-
ture impulse in the engine, results automati-
cally in disconnecting the shaft and the
manually-operable member.

The object of the invention is to produce
an engine-starter of the type above referred
to, in which the construction is simple and

inexpensive and the operation positive and.

reliable, and to these ends the invention eon-
sists in the construction and arrangement of
parts hereinafter described, as they are de-
fined in the succeeding claims.

In the accompanying drawings:—Figure
1 is a side-elevation; partly in vertical me-
dian section, of an engine-starter embodying
the present invention; Fig. 2 is a vertical
section on the line 2—2 in Fig. 1; Fig. 8 is a
front-elevation, with parts broken away, of
a modified form of the invention; and Fig.
4 is a vertical section on the line 4—4 1n
Fig. 3. -

The embodiment of the invention illus-
trated in Figs. 1 and 2 comprises a rotary
driving-member in the form of a pulley 5,
which is provided with a narrow, deep slot
in which a cord or cable 6 is wound. This
cable may pass around one or more pulleys
7 to a convenient point for manual opera-
tion, and it terminates in a suitable handle
10 by which it may be pulled to start the
engine. This arrangement is particularly
adapted for use in starting an automobile
engine from the driver’s seat, or in starting
a marine engine from a point adjacent the
steering-wheel. :

The pulley 5 is loosely journaled upon a
shaft 8, which may be either the engine-
shaft itself or a short counter-shaft coupled

to the engine-shaft. Where the latter ar-
rangement is employed a coupling member
9 1s fixed on the shaft 8 to connect it with
the engine-shaft. ) '
When the device is in use the pulley 5 is
temporarily connected with the shaft 8 by
means of a pawl 11 which is pivoted on a
stud 12 fixed in the pulley. This pawl co-
operates with a toothed wheel 13 keyed to
the shaft 8. A spring 14 is connected at
one end to the pawl, and at the other end to
a pin 15 fixed in the pulley, and this spring

‘tends to throw the pawl into engagement

with the wheel 18, as in Fig. 2. When the
cable 6 is pulled, accordingly, the rotation
of the pulley causes the pawl to engage and
drive the wheel 13, and thus to rotate the
shaft 8 and the engine-shaft through one or
more rotations, aceording to the amount of
cable which is unwound from the pulley.
After the device has been employed to start
the engine in this manner it is Teturned to
initial position, with the cable rewonnd on
the pulley, by the action of a spiral spring
16. 'The inner end of this spring is fixed to
the hub of the pulley, while its outer end is
attached to a pin 17 fixed in the front of a
sheet-metal casing 18. This casing incloses
the moving parts of the mechanism, and is
removably secured, by serews 19, to a disk
20 through the center of which the shaft 8
passes loosely.

The disk 20 is fixed against rotation, be-
ing for this purpose provided with studs 21.
These studs may be employed to secure the
disk and the casing to the front frame-mem-
ber of an automobile, or to any suitable
fixed support adjacent to the engine with
which the device codperates. '

When the starter is not in use it is desir-
able to have the pawl 11 held out of en-
gagement with the toothed wheel 13 to pre-
vent noise and the wear, as the latter rotates
constantly during the running of the engine.
To this end a trip 24 is pivoted on a stud 25
fixed in the pulley 5. ’1%1is trip is provided
with a cam-surface 23 which coGperates with
an arm 22 on the pawl. The trip is pro-
vided with a lug 26 which engages a circular
rack 27 integral with the disk 20. A spring
28 is connected, at one end, with the trip,
and at the other end with a pin 29 fixed in
the pulley 5. This spring tends constantly
to rock the trip from either extreme position
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toward a median position, so a5 to throw the
lug 26 into engagement with the spaces be-

When the cable is pulled as above de-
scribed, the right-hand rotation of the pul-
ley moves the trip along the rack and the
lug is caused, by the spring 28, to enter the
space between two of the teeth of the rack,
so that the teeth swing the lug 26 and the
trip to the left against the action of the
spring 28 and- into the position of Fig. 2, in
which the lups drags across the rack-teeth as
the driving-member continues to move. In
this position of the trip the pawl is free to
engage the toothed wheel 13 under the influ-
ence of the spring 14. When the cable is
released, however, and the spring 16 imparts
a left-hand return rotation to the pulley, the
lug 26 again enters one of the spaces be-
tween the rack-teeth and is then swung to
the right by the action of the rack, so that
the cam-surface 23 engages the arm 22 and
lifts the pawl out of engagement with the
toothed wheel, while the lug 26 again drags

across the rack-teeth. In the normal posi--

tion of the parts the trip thus acts to main-
tain the pawl in inoperative position. A
lug 30, projecting rearwardly from the pul-
ley, acts as a stop to engage the lug 26 and
limit the right-hand movement of the trip.

The trip acts not only to maintain the
pawl normally out of operative position, but
also acts to disengage the pawl from the
toothed wheel, while the starter is being
used, in case a back-kick from the engine

tends to rotate the pulley reversely against

the tension of the cable. In this case. the
trip acts in the manner above described, be-
ing swung to the right by the rack, so that
except for a short initial movement, during
which the trip is operating, a back-kick can
not be communicated from the engine to the
hand of the user, and thus injury to the user
is effectually prevented. -

A stud 81, similar to the stud 25, is fixed
in the pulley, this stud being located on the

opposite side of the stud 12. The studs 25.

and 31 and the pins 29 and 15 are all sym-
metrically located on opposite sides of the
device, so that in case it is necessary to start
the engine with a left-hand rotation the trip
may be transferred to the stud 31 and the
pawl and the springs 14 and 28 may be re-
versed In position, and in this manner the
direction of operation is reversed without
alteration in the construction of the device.

Owing to the employment of a narrow slot
in the pulley, of a width sufficient to receive
only a single thickness of the cable, the cable
is wound spirally in this slot, and thus in
using the device the first portion of the cable
which is unwound therefrom has the great-
est leverage upon the shaft, while the last
turns, being of less diameter, have less lever-
age but tend to rotate the pulley faster and
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thus an’ accelerating rotation is imparted to

.the engine-shaft."

. In the case of a large engine it may be de-
sirable to employ a lever in place of the
cableé and pulley, in order to impart greater
rotative force to the engine-shaff. - In such
a case the modified form of the invention
shown in Figs. 8 and 4 is employed. Here
the mechanism is similar in general con-
struction and mode of operation to that al-
ready described, but the pulley is replaced
by a device comprising two members 32 and
33 which are loosely journaled on the shaft
8 and embrace the toothed wheel 13 and the
rack 27. These members are secured to-
gether by bolts 84, and at their outer ex-
tremities a socket 35 is provided between
them, in which a lever of any convenient
length may be inserted. In this form of the
device the casing and the spring 16 are dis-
pensed with, the parts being returned to
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normal position, after the engine has been -

started, by means of the same lever by which
the starting operation is performed. In this
form of comstruction the rack 27 is semi-
circular in form, and constitutes a portion
of a U-shaped member 36 of which the ends
are fixed to any convenient stationary sup-
ports 37, such as portions of the foundation
or frame upon which the engine is mounted.
In this form also of the invention the pawl
and the trip are reversible in position, and
they are illustrated as arranges to start the
engine with a left-hand rotation.

I claim:—

1. An engine-stari:: 1aving, in combina-
tion, a toothed driven member adapted to
be connected with an engine-shaft, a pulley
journaled coaxially with the driven member,

‘a cable wound upon the pulley for rotating

the pulley in one direction to start the en-
gine, a spring for rotating the pulley in the
opposite direction to rewind the cable, a
pawl carried by the pulley and cobperating
with the driven memll))er when the pulley is
rotated by the cable, a fixed rack concentric
with the pulley, and a trip actuated in op-
posite directions by the rack and codperat-
ing with the pawl to move the pawl into
and hold it in inoperative position when the
pulley is rotated in a direction to rewind the
cable. '

2. An engine-starter having, in combina-
tion, a toothed driven member adapted to
be connected with an engine-shaft, a rota-
tive driving member journaled coaxially
with the dpiven member, a pawl carried by
the driving member and coSperating with
the driven member when the driving mem-
ber is rotated in one direction, a rack con-
centric with the driving member, a trip piv-
otally mounted on the driving member and
having a tooth engaging the rack and ada%;c-
ed to swing freely between the teeth of ¢
rack so as to assume a dragging position in-
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either direction of rotation of the driving
member, and a spring connected with the
trip and tending to move it to an interme-
diate position in engagement with the rack,

5 the trip being freely movable over the rack
in either direction and cobperating posi-
tively with the pawl to throw the pawl out
of engagement with the driven member dur-
ing a return movement of the driving mem-

10 ber. .

- 3. The combination with an engine shaft,
an actuating element therefor, means con-
necting the element with the shaft for ro-
tating the shaft, said means embodying pawl

15 and ratchet mechanism, a member pivotally

supported by said element and bodily mov-

able therewith, means embodying a fixed
toothed member for moving the pivoted
member about its pivot by the movement of

22 said element in either direction, a cam con-

nected with the pivoted member and operat-

ing to disconnect the pawl and ratchet mech-
anism when the pivoted member is moved
about- its pivot, and means aperable  om

3

the. vehicle for imparting movement to the
said element. : _

_ 4. The combination of an engine shaft, an
actuating element therefor, means connect-
ing the element with the shaft for rotatin
the shaft, said means embodying pawl an
ratchet mechanism, a member pivotally sup-
ported by the said element and bodily mov-
able therewith, means embodying a fixed
toothed member for moving "the pivoted
member about its pivot by -the movement
of said element in either direction, a cam
connected with the pivoted member and op-
erating to disconnect the pawl and ratchet
mechanism when the pivoted member is
moved about ‘its pivot, means operable from
the vehicle for imparting movement to the
said element, and elastic means for control-
ling the pivotal movement of said member.

PERCY W. HODGKINSON.

‘Witnesses: : '
Crarence W. CarroLr,
D. GurnEE. _
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