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To all whom tt may concern:
Be it known that I, GEORGE E. HOYT, a citi-

zen of the United States, residing in the city
and county of San Francisco, State of Cali-

fornia, have invented certain new and useful
Improvements in Gas-Engines; and I hereby
declare the following specifi .
ings therewith to be a full, clear, and exact
description of my invention. '

My improvementsrelate to motive engines,
impelled by gas or explosive vapor, ignited
when under compression, and burned in the
cylinders thereof, and to the means of produec-
ing such compression, or in other words, to
start the engines so the' eycle of operations,
consisting of induction, compression, ignition,

and release of the gases, can go on automati-

- cally. .
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My invention consists in providing an air
chamber or receiver to be filled with air un-
der pressure while the engine is working, and
employing the air thus compressed as a mo-
tive power in starting the engine and until
the air can be substituted by the explosive
vapor or gas. | - o

My invention consists also, of various me-

chanical devices to compress, cool, distribute, .

and apply the compressed air as a starting
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agent for gas engines, as set forth and shown
in the drawings herewith, in which—

Figure 1 is an elevation of a gas engine pro-

vided with my improvements. Fig.21isa cen-
tral section, through the apparatus for com-
pressing and cooling the air. Fig.3isaplan
view of the same apparatus. Fig. 4 18 a sec-
tion of the valve for controlling and distrib-
uting the compressed air when applied to the
engine. - ' . N

Similar letters of reference are applied to
corresponding parts throughout the several

,

fioures of the drawings. ° |

In the operation of internal combustion en-
oines, consuming gas, petroleum vapor, or
other explosive agents, it i8S necessary tostart
the engine by some auxiliary power until a
charge of the explosive mixture is drawn in
and compressed, so as to beignited. This ob-
ject is accomplished in the smaller class of
engines by turning. by hand, and for larger
engines by an auxiliary one of small size, also
in some cases, by injecting explosive gas that

|||||||

cation and draw-

| can be ignited to start the engine. Allthese

operations are dangerous. The objectof my
invention is the avoidance of these methods,
and to employ instead thereof, a non-explo-
sive agent,acting by limited mechanical press-

ure on the piston until a charge of the explo-

sive mixture can be drawn in and ignited in
the regular way. For this purpose I employ
compressed air, in the manner shown in the
drawings, to which I will now refer.

The main engine A, can be of any of the
well known forms, set either in a vertical or a
horizontal position. - It is provided with the
usual piston, connecting rod, erank shaft b,

| and fly-wheel C, all arranged in the common

manner and not requiring furtherexplanation
here. On the top or outer end of the engine
cylinder is a combustion chamber D, in which
explosive charges of air and gas are ignited.
Communicating with this chamber is a piston
valve chamber E, shown in section at Kig. 4,
containing a hollow piston valve I for dis-
tributing compressed air drawn from the pipe
H and receiver G. 'This piston valve F 1s

60

70

75

given a reciprocating motion coincident with
the movements of the engine, by means of a

valve rod I, resting on the lever J, operated
by an eccentric or cam on the engine shaft

‘B, as indicated by the dotted lines at K Fig.

1. The downward movement of the valve
and stem I, is caused by a spring 7, so the

3¢

valve when not in use ean be held up by a

‘detent. The valve F acts the same as that
of a single acting steam engine. On the
downward or working stroke of the engine
piston, this piston valve F moves downward

or outward, closing the outlet N, and opening

‘communication between the inlet L and the
port M, communicating to the engine cylin-
der. On the inward or compressing stroke of

or inward, closing the inlet 1, and opening
communication through the interior of the
valve I, between the port M and the outlet N,
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| the engine piston, the valve I moves upward
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so the engine may be operated in this man-

ner by compressed air, independent of explo-
sive fuel or gas. - .

Referring now to the means of supplying
the compressed air, the receiver G is filled by
means of an air pump O, operated by a lever
P, thelatter actuated by an eccentric QQ on

10¢
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the end of the crank-shaft B.
O is provided with a packed piston R and in-
duction and eduection valves S’ 82, as shown in
Fig.3. Airentersatthe perfor atlons’l’ and is

expelled through the valveS*intothe chamber |

V,from where it 1sconducted by a pi peUto the
receiver G, and from thence to the engine A,
by means of the pipe H, as before explmned
Alongside of the air pump O, I place a water
elrculatmw pump W, ha.vmg a plunger X,
packing g]and Y, and operated by the lever P
as seen in Fig, 1. Theinlet valveof this pump

18 not shown in the drawings, being placed in
pipe Z. The discharge va,lve |

the water inlet p
a 1s placed in the pipe D, as shown in Fig. 1

This pump W, receives water through the in-
let pipe Z, and forces it through the aperture

¢, into the annular chamber d around the |

barrel of the air pump O, absmbmw thus the
heat generated in compressing the air, that
passes through that pump and on to the re-
celver G. The water is discharged from the
chamber ¢ through the pipe b, and enters a
similar cooling chambel around the cylinder
of the engine A, to reduce and carry off the
heat therefrom in the usual manner, escaping
by a waste pipe, or if there is not a constant
supply, into a tank to be reconducted to the
pump W, after cooling.

"When the receiver Gr is charged with an to
the desired pressure, as indicated by the press—
ure gage ¢, the hook e is disengaged by mov-
ing the handle J in the direction indicated by
the arrow in Fig. 1, until the sleeve g comes
in contact with the stop collar m,on the guide
rod /; then the air pump O will stop, the wa-
ter clreulatmg pump W, alone working. By
returning the lever f to the position shown in
Fig. 1, the hook e is again engaged, and the
air pump O started for a new supply The
air thus compressed has for its principal ob-

ject, starting the engine A, so it will compress
‘its charges of explosive fuel but the air can

-~ also be employed for other uses such as blow-
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Ing signals on vessels impelled by gas engines,
also for operating steering gearing, or any pur-
pose requiring power mdependent of the main
engine.

To start the engine, the valves n, 0, and 7,
are opened, admwtlnfr alr to the chamber E,
and tothe engine ¢y lmdel starting the engine
without shoek 80 a charge of oascan be dra,wn
in and 1gn1ted then the valves p and o are

| closed and no further air i1s consnmed untll
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the engine is to be again started.

Havmtr thus descnbed the nature and ob-
jects of my invention, what I elaim as new,
and desire to secure by Letters Patent, is—

1. In a gas enﬂ'me, the combination of an
111depeudent air distributing valve therein,
having a valve rod which is 0perated by the

main engine shaft for the purpose of opening

and closmn' the valve, the receiver containing
a supply Of compressed alr which is deliver ed
to the valve, and an air compressor operated
by the main shaft, all arranged so that the
explosive 1mpelhng gas which starts the en-

This air pump l
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gine may be Supplemented with air, substan-

tla,llym the manner and for the purpose speci-
fied.

- 2, In a gas engine, the combination of the
valve cha,mbel the hollow piston, air distrib-
uting valve ananﬂ'ed therein, havinga spring-
prowded valve-rod which is 1601]_)100.‘:’:1.136(1 by
a cam or eceentric on the main engine shaft,
together with alever located between the end
of the valve-rod and the eccentrie, and a re-
ceiver containing a supply of eompressed air
which is delwered therefrom to the distribut-

ing valve, substantially as described.

3. In a gas engine, the combination of an
mdependent air distributing valve operated
by connections from the main engine shaftt, a
receiver contammg a supply of complessed
air which is delivered to the said distributing
valve and an air compressor operated from
the main engine shaft by mechanism which
c¢an be dlsenuawed when desired,substantially
as descrlbed

4. In an engine, the combination of an in-
| dependent distributing valve for compressed
-alr, a receliver contammg a supply of com-
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pressed air, an air compressor, 8 water supply

pump auanﬂ'(ﬂd to circulate cooling water
around the air pump barrel, both the air
pump and water pump being onerated from
the engine shaft by the same connectlons,
substantmlly as deseribed.

5. In an explosive engine, the combination

of an air distributing valve, a receiver ¢on-

taining eompressed_air which is delivered to
the said
connection with the said receiver and com-
prising a cylinder containing a plunger, to-
gether with suitable valves, a rod attached to

said plunger and alever detaehably connected

to said rod and operated by a cam on the main
enfrme shaft, substantially as described.

The combination of an air d1str1but1nﬂ'
Valve a receiver containing a supply of com-
pressed air which is delivered to . said valve,
an air compressing pump, a water supply
pump arranged to ecirculate cooling water
around the air pump barrel, the main engine

| shaft having an eccentric themon and a lever

operated by said eccentriec and permanently
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‘alve, an air compressor arranged in
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connected to the water pump and detachably

‘connected to the air pump, substantially as

deseribed.
7. The combination of an air distributing

valve, consisting of a cylindrieal chest and a

piston valve therein, having a spring-pro-
vided valve-rod which is reciprocated by a
cam or eccentric on the main engine shaft 2o
as to open or close the distributing valve, an
alrreceiver containing asupply of compressed
alr which 18 delivered to the said valve, an

alr supply pump arranged to circulate cool-

ing water around the air compressor, and the
mechamsm whereby the main engine shaft
operates both the air pump and the water
pump, substantially as deseribed.

8. The combination of an air distributing
valve, a receiver for compressed air, an air
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which is a plunger together with suitable
valves, a water supply pump arranged to cir-
culate cooling water around theair pump and
mechanism whereby the main engine shaft
operates both the air and water pumps, said

" mechanism being permanently connected to
the water pump and detachably connected to

10

the air pump, substantially as described.

9, The combination of an air distributing |

valve, a receiver for compressed air connected
to the engine cylinder as herein described,

compressor, comprising a cylinder within | air and water puimps in combination there-

with, operated from the engine shaft by a le-
| ver permanently connected to the water pump
| and-detachably connected to the air pump, in
the manner substantially as deseribed.

 In testimony whereof I have hereunto af-

| fixed my signature in the presence of two wit-

nesses. _ , -
- GEORGE E. HOY'T.

Witnesses: -
ALFRED A. ENQUIST,
WILSON D. BENT, Jr.
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