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UNITED STATES PATENT OFFICE,

.

WALKER LEE CROUCH, OF NEW BRIGHTON, PENNSYLVANIA, ASSIGNOR TO

THE PIERCE-CROUCH ENGINE COMPANY, OF SAME PLACE.

STARTING APPARATUS FOR GAS-ENGINES.

SPECIFICATION formi:tig pa,ft of Letters Patent No. 586,742, dated January 4; 1898.
' Applicatiﬁn filed April 5, 1897, Serial No, 830,877, (Mo model.) |

To all whom it may concern:

Be it known that I, WALKER LEE CROUCH,

a citizen of the United States, residing at New

Brighton, in the county of Beaver and State

of Pennsylvania, have invented certain new

and useful Improvements in Starting Appa-

ratus for Gas-Engines, of which the following

is a specification. | - - :
This invention relates to certain new and

|

useful improvements in starting apparatus

for explosive-engines, having for its object to
provide simple and efficient means for intro-
ducing a charge of gas under pressure into
the engine-cylinder and exploding the same
to impart the initial stroke to the piston.

With these objects in view the invention
consists in the novel construction, combina-
tion, and arrangement of parts hereinafter
more particularly deseribed.

In the accompanying drawings, forming a

~ part of this specification and in which like let-
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ent position.

ters and figures of reference indicate corre-
sponding parts, Figure 1 is a detall sectional
view of the rear end of an engine-cylinder

.with the invention applied thereto, and Iig.

2 iy a similar view with the parts in a differ-
Referring more particularly to the draw-
ings, A designatesthe cylinder of an explosive-
engine, which engine may be of any desirable
or well-known tvpe and is provided with the
usnal inlet and exhaust ports and valves and
suitable valve-actuating mechanism.

The engine illustrated in the drawings is
substantially identical in construetion and
operation with that deseribed in my prior pat-
ent, granted December 15, 1896, No. 673,822,
and it is not deemed necessary to fully de-
seribe it herein or to show it in the drawings.
Communicating with the interior of the cylin-
der is an igniting device B, and communicat-
ing with the inlet-port is a supply-pipe C, pro-
vided with a hand valve orcock 1, and through

this pipe the combustible element is conveyed -

from a suitable souree of supply to the cylin-
der,. | - |
Likewise connected to the eylinder A and

 10'a suitable reservoir D is an auxiliary sup-

ply-pipe K, throngh which an explosive charge
under pressure is conveyed to the eylinder to

impart the initial stroke to the piston. This | opened by hand to permit a portion of the

| through a valve-controlled opening 12,

pipe and the reservoir may be constructed

and arranged in various ways; but l preferto

arrange the pipe below the plane of the cylin-
der and to construct it with two vertical bends

or sections 2 3, which are connected at their

lower ends.
At or near opposite ends of the auxiliary

55

supply-pipe are oppositely-opening check- .

valves 4 5, respectively, which may be con-

structed in any suitable manner, the valve 4

being adapted to open inward toward the res-

‘ervoir D and the valve 5 arranged to open 1n-

ward toward the eylinder. Hand devicesare
arranged to operate each check-valve, the de-
vices shown comprising hand-levers 6, each
provided with a shaft 7, journaled In the aux-
iliary pipe and provided at its end with a cam
8, adapted to be brought into engagement
with the check-valve stem to open the valve.

At the top of the vertical portion 2 of the
auxiliary pipe is a measuring-receptacle 9,
communicating with the passage of the pipe

receptacle 9 is adapted to hold and measure

‘asuitable liquid hydrocarbon,whichis placed

therein when the engine is to be started, and
the contents of the receptacle, by reason of
the receptacle being arranged at the upper

end of the pipe-section 2, is directed down:

and spread over the sides of the pipe upon
the opening of the passage 12, thereby en-

‘abling it to more readily combine with or be
| absorbed by the ailr-current.

Moreover, by
arranging the measuring-receptacle as indi-
cated the ligquid hydrocarbon flows through

the pipe toward the engine-cylinder, and it

is impossible for it to enter the air-reservoir.
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The air-reservoir is provided with a hand

or foot pump 13, by means of which 1t 1ssup-
plied with compressed air.
14 is also connecied fo the reservoilr to indi-

cate when the required pressure has been at-

tained therein. | |

In operation when it is desired to start the
engine a quantity of liquid hydrocarbon nec-
essary for an explosive charge is measured
into the receptacle 9, and the passage 12 13
opened to admit it into the auxiliary supply-
pipe E. . The hand-valve 1 of the supply-pipe
C ig then opened and the check-valve 4 is

A pressure-gage
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compressed air contained in the reservoir D |
~to flow through the auxiliary pipe E, where it |

~becomes SELtul‘&TBﬂ with the hqmd therein.
The laden air then lifts check-valve 5, flows
“into the eyhnder A, and is exploded, settmﬂ‘.-
.~ _the engine in motion. |
. closed b} hand, and 5 closes automatically | g
-_-;__-.:_,_.f_from pressure in eylmder and the en gine be-
- -gins to draw the regular supply of gas thz ough |
pipe C into the cylmder whele it is com--
-p1 essed and exploded in the usual manner.
- To avoid the necessity of supplying the_
~air- -reservoir D with compressed air by means 3
- of the pump13and to accomplish this by the |
-;_-enﬂ‘me itself, the valve 1 of the qupply-plpey;
- Cisclosed Whlle the engine is running, and -
- the check-valve 5 is opened by means. of its
- hand-lever and its cam. =
~ then drawn into the eylinder A, and bemw'?ii
compressed. upon aback stroke of the piston is |
forced through the auxiliary supply-pipe E.
-and by the eheck valve 4 into the air-reser-
voir., o
’Nl‘bhout hmltmw myself to the e*{act {3011-..’
25 struetlon and arran wement of the parts shown
- - anddescribed, since it will be' undelstood that
. -various Ghanﬂeg may be made in such con-
- struction and : arrangement without departing |
~ from the SCOpe of my. mventlon Wh&t 1 01:«1111:1:

“Fresh air only

].S'—..- ._

pipe, subst&ntmllv as described.

2. The combination with an explosive-en-
gine having a supply-pipe leading thereto,
said pipe being provided with a hand- valve
of a starting dewce comprising a source of

eﬁmpreqsed air supply communicating with |

the engine-cylinder through an aumhary sup-

"The check-valve 4 is |-

‘mediate - the e

R | The eombmatmn 'Wl‘th an- exploswe en-
:f_t,lne of an air- reservow a Supply plpe con-
. necting said reservoir w1t]1 the engine-cylin-
. der, two separated check-valves mtermedmte-
the ends of the pipe, and means for intro--
e ducmn‘ a liquid hydrocarbon into the supply-

plynplpe, a hand-valyve within said pipe, and
‘means for introducing a liquid hydrocarbon .
into the auxiliary supply-pipe mtelmedmtel{_
the cylinder and the source. of alr-snpply
Substantlall;y as described. -
3. The combination W1th an etploswe en- -
gine having a valve-controlled supply-pipe, of -
1 a starting dewce comprising a source of com-
pressed-air supply, an auxiliary supply-pipe
having a vertical portion or section interme- -~ -
| diate: 1ts length, said pipe being below the
plaue of the engine-cylinder :;md connecting |
“the said eylmder with the source of air-sup- =
ply, a hand-operated valve within the auxil- -~ =
iary supply-pipe, and means for: mtmdumnw;_’_ L
‘& liquid hydrocarbon into the said supply- =
“pipe at or near the top of its Vertlcal portlon
| substantmlly as described.’ | o
4, The combination with an GKPIOSIVG en-
ﬂ'me of a starting device comprising an air-
r‘_reservon a supply-pipe connecting smd res-
“ervoir W1th theengine-cylinder, prowded with -
| @ hand-valve, and a valve-controlled passage -
‘communicating with the supp]y-plpe infer-
cylinder and reservoir- throurrhf-
| which a liguid hydroea&*bon is introduced into
'-_::the supply-pive, substantially as described.
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-9, I'he eombination with an exploswe -en<

'_ﬂ'me of a starting device comprising an air- -
| reservoir, a supply—-mpe connecting the reser-
‘voir and engine-cylinder, said pipe having
twovertical portmns orsections, a hand-valve -z .
‘within the pipe, and means for. introdueing -
liquid hydmearbon into the &upply—plpe at_{-“ EENE
or near the upper end of one of its 1*61‘11(3&1;1-}- S
portions, substantially as deseribed. |

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

WVALKER LEE CROUCH.

Witnesses: |

PHILIP SCHUMACHER,
CHAS. S. BINZLEY.
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