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CALEB F. COPE, OF PHILADELPHIA, PENNSYLVANIA,

STARTING DEVICE FOR EXPLOSIVE-ENGINES.

SPECIFICATION forming part of Letters Patent No. 7 04,618, dated July 15, 1902.
. Application filed December 17, 1900, Serial No. 40,196, (No model,) '

To all whom tt may concern:

Be it known that I, CALEB F. COPE, a citi-
zén of the United States, residing in the city
of Philadelphia, in the county of Philadel-
phia and State of Pennsylvania, have in-

vented certain new and useful Improvements

in Explosive-Engines, of which the followin g
18 a specification. -

In the management of an explosive engine,
as is well known, when it is desired to set it
In operation, it is necessary to manually ro-
tate one of the moving parts to occasion the

compression of the gas and its automatic ig-

nition.

Inasmuch as, in the set of the parts of such
engines, it is usval for the ignition of the ex-
plosive charge tooccur in advance of the com-

- Ppletion of the compression stroke of the pis-
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ton, 1t sometimes occurs that when such ex-
plosion takes place it occasions the driving of

the engine in a reverse direction, and acei-.

dent to the operator is liable to occur, as well
as breakage of the crank arm and ratchet

usually employed in rotating the shaft to start
the engine.

It is the object of my invention to provide

an improved mechanism through which may
be effected the rotation of a part or shaft of
the engine to bring about the compression and
ignition of the charge, of such construction as
to become automatically freed from the shaft
or ratchet wheel so soon as the engine starts
1ts operation.

In the accompanying drawings I show, and -
herein I describe, a good form of a convenient
embodiment of my invention, the particular

subject-matter claimed as novel being here-
inafter definitely specified. '

In the accompanying drawings, -

Figure 1 is a view in front elevation of an
apparatus embodying my invention.

Figure 2 is a vertical sectional elevation of
the same on the dotted line 2 2 of Figure 1.

Figure 3 is a plan of the crank arm.

Figure 4 is a view in front elevation of the
parts shown in IFigure 1, the parts, however,
occupying a different position from that
therein depicted. -

Kigure o is a viewin perspective of the pawl

tletached from the crank arm.

Similar letters of reference indicate corre-
sponding parts.

tate therewith. |

|

In the accompanying drawings,
a 18 a rotatable shaft of an explosive en-
gine upon which is mounted a ratchet wheel

0, having the ratchet teeth ¢, said wheel be-

ing keyed to said shaft so as to positively ro-

The term ‘““ratchet wheel” as employed in

the specification and claims is intended to

cover any kindred structure operative, for
the purpose of thisapparatus, to the same re-
sult as the ratchet wheel, even though such
structure be not technically a ratchet wheel.

d is a crank arm suitably journaled for ro-
tative movement upon an axis
incident with that of the shaft. .

Any convenient means may be resorted to
for the mounting and support of said erank
arm, but I prefer to provide it at its inner

end with & collar e, encircling a hub £, upon
the face of a supporting plate ¢, adapted to

be attached by screws, to any convenient por-

tion of the support framework or connections
of the engine. |

preferably co--
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The provision of the fixed plate and hub

avolds the friction and wear on the parts

which would be incident to a running bearing
constituted by mounting said arm on a rotat-
ing shaft. |

The plate is, in the embodiment of my in-

vention illustrated, so located with respect

to the ratchet and shaft that a slight inter-
space exists between the opposing side faces
of the ratchet wheel and crank arm.

T'he erank arm is provided with a pawl
adapted to move longitudinally with respect
to 1t, said pawl overhanging the edge of the
ratchet wheel and being constantly pressed
towards it by a suitable spring.

In the preferred embodiment of my inven-
tion, I form said pawl /i, as shown particu-

1 larly in Figure 5, as a slide bloek, having at

its rear the lateral extension ¢, and at its
front the laterally extending noses j.

In the body of the crank arm, I form a lon-
gitudinally extending slot o, with four mar-
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ginal notches or recesses matching in size

and disposition the noses 7, and to apply said
pawl to the crank arm I introduce the front
portion of the pawl through the slot, the
noses 7 passing through the marginal notches,
and then move said pawl longitudinally of
said slot; the pawl thereupon, by reason of

ICOo
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its.rear lateral extension 7 engaging against | to the right, and said first named operation

one face of the crank arm, and its noses 7 en-

gaging. against the other face of said arm,
while 1ts central body remains within the

longitudinal slot, becomes self-retaining in

position in said crank arm. |

An advantage of this econstruction and ar-
rangement 1s that the erank arm is made as
a single integral member and the pawl as an
independent integral member and no small
parts requiring to be fitted and attached and
liable to wear loose are present.

The pawl is provided with an upwardly ex-
tandmg stud & upon which is disposed a spiral

spring [, the lower end of which bears against |

the upper face.of the body of the pawl while
1ts upper end bears agalnst the end wall of

‘the slot o.

m n are a pair of cam trips or plates, ap-
plied conveniently to the face of the plate g,
and one at each side portion thereof, said
cam trips being preferably formed integral

- with the said plate.
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The cam trips exist in a common plane,

which is in parallelism with the plane of the
ratchet wheel, so that while the front pro-
jection of the pawl overhangs the ratchet
wheel, its rear projection overhanﬂ*s that is

to say, is in the same plane with, Lhe cam
faces.

The cam faces of the cam trips m n, which
are preferably counterparts of each other, are
ountwardly curved or bellied, the inner ends

of said faces,—being the ends nearest the

central position of the ecrank arm, to-wit, the
position indicated in Figure 1,—existing at a
point ¢loser to the axis of the shaft a and
hub f than is any part of the circumferential
[ace of the ratchet wheel, while the outer
end portions of said fa,ces occupy posmmns
at greater radial distances from the axis of
sainl shaft a than are the crests of the teeth
of said wheel. -

The pawl, by reason of being pressed down-
ward by the spiral spring con%ant-ly bears
against either the ratchet wheel or one of the
cams, and these are of such size and location
that it cannot in the operation of the ma-
chine be caused to descend to a position in
which 1ts noses come into registry with the
lateral notehes of the slot o.

The pawl, therefore, is positively retained

in its position of engagement in the arm.
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The operation of my apparatus will be read- |

ily understood.

It being necessary in starting the engine to
rotate to the right the shaft a on which is
mounted the ratchet wheel b, the crank arm
i8 set 80 that its pawl is engaﬂ'ed behlnd one
of the ratchet teeth.

The crank arm is then shifted to the right
until the pawl by contact of its rear extension
1 with the cam n is lifted out of engagement
with said tooth.

T'he ecrank arm is then, if necessary, carried

“back until its pawl springs into engagement

with the next ratchet tooth, and is then moved

thus repeated several times, if necessary, ac-
cording to the number and radlal distribution
of the teeth, to bring about the desired coms-
pression and explosion.

S0 soon as the explosion takes placeand the
shatt a 1s thereby given a rapid motion of ro-
tation, the ratchet wheel b, of course, partici-
patestherein,and dragsthe crank arm around
with 1t. DBefore, however, said crank arm
completes more than a fraction of a circle, its
pawl, encountering the cam m or the cam 7,

-as the case may be, is lifted out of engage-

ment with the wheel and said crank arm, be-
ing freed from said wheel, comes to rest.

- The danger of accident to the operator and
machine from violent rotation of the crank
arm, is, therefore, overcome, as the operating
device 18 automatically freed almost at the

very instant that the rapid movement begins. .

Myimproved apparatus may be applied and
employed in any desired manner in connec-

tion with explosive engines, and the crank

arm may 1t desired instead of being thrown
or rotated by direct manual operation, be ar-
ranged to be thrown through the agency of an

applied link g adapted to be manipulated by

the foot or hand from a distant point, as in-
dicated in dotted lines in Figure 1.

The erank arm being mounted, for move-

ment through its are, in permanent relation
with respect to the ratchet wheel 6, and not
necessarily removed from its position after
each starting operation of the machine, ren-
ders the apparatus very much more conven-
lent in operation than devices of a somewhat
kindred character heretofore constructed, in-
asmuch as in the employment of my device
the crank arm may be, through the link g or

other connection, controlled by the hand or

foot of the driver of an automobile for in-
stance, (for which my apparatus is especially

| designed,) without any occasion for his leav-

ing his seat, thus dispensing with the neces-
sity for dismounting and visiting the shaft a
each time the machine is to be started.

The fact that the arm is thus mounted in
permanent relation to the wheel b; further-
more, avoids the necessity for any detached
parts which are llable to be mislaid or over-
looked. .

The ratchet wheel may, of course, have any
desired number of teeth, but I prefer to em-
ploy but four, as shown, by reason of the fact
thatthe arrangement of said teeth on the mar-
gin of the wheel bears a relation to the phases
or positions of the piston in the piston cham-
ber, and by the observation of said teeth and
their position I am able to determine the po-
sition of the piston in the cylinder and the

amount of movement of the shaft a required

before the occurrence of the explosion.
Aswillbeunderstood,myarrangement very
thoroughly protects the machine from dam-

age as a result of what is known as ‘‘*back-

firing,” or sudden reversal of the enginefrom
any other cause.
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On the other hand, my arrangement pre-
cludestheannoyingrattling of the pawl which
occurs in some counstructions of apparatus of
this general character, in the operation of
which the teeth of the ratchet wheel passing
beneath the pawl occasion its rapid oscilla-
tion and consequent rattling.

In my improved construction, as will be un-
derstood, when the engine is started in the
right direetion, the ecrank arm passing to the
right carries the pawl over the cam trip n,
and said pawlis thereupon elevated and held
clear of the teeth of the whesl.

Any usual stop devices may be employed
to limit the right or left hand movement of
the erank arm, so that it will not carry the
pawl past the respective cam faces m n.

Stop devices of this kind may, if desired,
be applied as studs p, projecting from the
face of the plate ¢, as shown in Kigure 1.

The term ‘‘fixed” as applied in the claims

to the trips, is by no means used in an abso-

lute sense as excluding for instance struc-
tural arrangement permitting slight adjust-
ment or movement upon or with respect to
theface of the plate g,—butin a relative sense
as expressing the condition of their being nor-

mally meaintained in their respective posi-

tions as distinguished from rotating for in-
stanee with the ratchet wheel.

Having thus described wmy invention, I
claim— -

1. In combination with a rotatable shaft of
an explosive engine, a ratchet wheel, a device
rotatable with respect tosald wheeland adapt-
edtobemoved by theoperator,apawlmounted
on sald device and adapted to engage with
sald wheel, and two fixed trips arranged to
be encountered by the paw!l and located at
different points in its path of movement, sub-
stantially as set forth. |

2. In an explosive engine, in combination,
a rotatable shaft, a ratchet wheel mounted
thereon, two fixed cam surfaces arranged in
proximity thereto, a crank arm, and a pawl
mounted onsaid arm and freeforsliding move-
ment longitudinally thereof, and having one
portion which overhangs the ratchet wheel
and another portion which overhangs the cam
surfaces, substantially as set forth.

3. In an explosive engine, in combination,
a rotatable shaft, a ratchet wheel mounted on
sald shaft, a cam trip in adjacency thereto, a
crank arm mounted forrotation in adjacency
to said ratchet wheel, a slot formed in said
crank arm, a pawl mounted in said slot and
having a portion which overhangs the ratchet
wheel and another portion which overhangs
the cam trip, substantially as set forth. |

4. In an explosive engine, in combination,
a rotatable shaft, a ratchet wheel mounted
thereon, a plate supported in adjacency there-
to and provided with two fixed cam trips, a
crank arm mounted free for rotation on said
plate, a longitudinally extending slot with

lateral notehes formed in said cmnh arm, a |
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pawl mounted in sald slot, and having a lat-
eral extension on one face, and lateral noses
on the otherface of the arm, substantlally as
set forth. | -

5. In an explosive engine, in combma,tmn

a rotatable shaft, a ratchet wheel mounted

thereon, a plate supportedinadjacency there-
to and provided with two fixed cam trips, a
crank arm mounted on said plate free for ro-

tation, a longitudinally extending slot with
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lateral notches formed in said erank arm, a -

pawl mounted in said slot and having a lat-
eral extension on one face, and lateml NnoSes
on the other face, of the arm, and a spring

8o

mounted on said ar m, and bearmﬂ againstthe

pawl, substantially &s set forth. |
6. In combination, in an explosive engine,
a rotatable shaft, a ratchet wheel, a trip, a ro-

tatable device havmﬂ' a slot with a lateral re-

cess or extension, a pd,Wl mounted in said slot

and having a lateral extension on one face of
sald rotatable device, and a laterally extend-

Ing projection or nose on the other face of

sald rotatable device, said pawl working in
~assoclation with said ratchet wheel and smd' |

tnp, substantially as set forth.
In combination with a rotatable shaft of

g0

an e}:plosive engine, aratchet wheel, a crank

arm, a device mounted on said crank arm and
adapted to engage with theratchet wheel, and

a palr of trips having curved acting faces ec-

centric with respect 130 the ratchet wheel sub-—
stantially as set forth.
8. Inanexplosive engine, a 1‘0tatdble sh&ft

a ratchet wheel mounted on said shaf b, & sup-

port independent of said shaft, a pawl carry-
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ing device mounted on said suppmt and free

fm rotative movement on an axis coinecident
with that of the wheel, a pawl mounted on

‘sald pawl carrying device and adapted to en-

105

gage sald ratchet, and a fixed trip adapted to
be encountered by said pawl to elevate it out

of engagement with the ratchet upon the re-
} verse rotation thereof, 'substantially as set

forth.
9. Inan exploswe engine, arotatable Shaft

a ratchet wheel mmmted on said shaft, anin-

ITO

dependent support, a pawl -'carryin‘g arm

mounted on said saupport and free for rota-

of the wheel, a pawl mounted on said arm
and adapted to engage said ratchet, a fixed

115
tive movement in an axis coincident with that

tripadapted to beencountered by said pawlto

olevate it out of engagement with the ratchet.

upon the reverse rotation thereof, and a link
connected to said arm and extending to a
point in the vieinity of the operator’s statlon

‘substantially as set forth. -
In testimony that I claim the for en*omg as

myinvention I have hereunto signed my name
this 14th day of Deuember A. D. 1900,

CALEDB F. 'COPE.

In presence of—
THOS. K. LANOAS’I‘ER,
S. SALOME BROOKE.
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