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To all whony it may bonéerﬁ: B | |
Be'it known that I, LEwis HALLOCK NASH,
a citizen of the United States, residing at

: Brooklyn, in the county of Kings, and State

10

of New York, have invented new and usefal
Improvements in Gas-Engines, of which the
following is a specification. - o

The object of my invention 1s to provide
for supplying the engine with gaseous fuel in
such a manner that the amount will not be in-
fluenced by suction caused by the rapid run-

ning of the engine; to prevent the fouling of |

- the gas-supply pipe by leakage from the cyl-

R

inder during the combustion of the charge or
when the engine is developing power; and in

providing for conducting the gaseous fuel into

the entering air before the latter has passed

throngh the engine - valves, thus supplying

fuel to the engine bya method in which, when

- 20

- through the fuel-supply p1p sk
‘ure in the gas-main or source of fuel-supply,
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the engine begins to draw in 1ifs charge of air,

the gas is allowed to issue into the open alir-
passage in such a way that it 18 also drawn

into the eylinder with the air.: . In this method

of operating a gas-engine provision 18 made
for isolating the fuel-supply passage from di-
rect communication with the cy
thus allow the gaseous fuel to always flow out

and, mixing with the inflowing air, be drawn

into the cylinder instead of being forcibly :
‘sucked out of the cas-main by the action of
the piston.

In this isolation of the fuel-sup-
ply passage provision is made for allowing
the free escape direct into the air of the leak-

age of gas from the cylinder while developing

power, and thus keep the gas-supply pipe al-
ways clear and free of the foul gases whic
leak bythe engine-valvesunder back-pressure.

Tt is essential in the operation of a gas-en-
gine that the quantity and quality of the fuel
supplied thereto should be constant and reg-
ular. In the usual method of admitting the
gaseous charge wherein the suction of the pis-
ton causes an increased flow of gas, a sudden

increase of speed caused by a decrease of the

load upon the engine will cause an increased

suction of the piston, and hence an . increase

in the amount of fuel supplied just at the time

when the engine requires less fuel, while a

linder, and | .
‘| quired by the
only have to increase the supply sufficiently
| to restore the speed of the engine to that re-
quired, and in this way easily regulate the op-

e under the press-

ink

‘the main required

serve a pure

‘compression-pump of a
to compress its charge; and

Toad will reduce the suction of the engine and '

thereby lessen the amount of fuel supplied

just when the engine requires a greater Sup-
ply of fuel.

If a governor be used.to regu-
late this supply, | |
against the governor and give 1t greater work
to do, thereby making it quite difficult to
properly regulate an engine 80 supplied with

fuel. - As the suction caused by the engine

is variable and uncertain, the action of an

engine supplied in the ausual manner will be

more or less irregular and spasmodie, to cor-
rect which a large fly-wheel 1s employed.
By my method of admitting the gaseous fuel
into the inflowing charge of air under the con-
stant pressure of the fuel-supply,the operation
tends to assist the action of the governor, for
if the speed of the
denly, the amount of the fuel received at each
stroke will be less, and the governor-valve

| will only have to close enough to admit the
amount of gas flowing under the pressure of

by the work the englne 1S
doing. If the speedof the engine1s suddenly
decreased by a greater load,the quantity ofgas
supplied at each stroke will be greater, as re-
engine, and the governor will

the above action will work
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eration of the engine. ~ Again, inorder to pre-

which the back-pressure 1s borne bythe fuel-
supply valves, 1t 1s necessary that the said

supply of gasin an engine in -

valves should be perfectly tight to prevent

leakage from the cylinder into the fuel-supply
pipes, which condition 1t 1S difficult to secure

h | in practice, and my method of supplying the

charge of air and gas provides for the escape
of the foul gases from leakage direct into the
air away from the fuel-supply pipe.

I have shown my invention as applied to a
single form of engine using a charge at atmos-

pheric pressure, and also as applied to the
' gas-engine operating
referring to the
drawings illustrating such application, I will
now proceed to describe the same preparatory
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engine be increased sud- . |

to a specific designation ofthe- improvements 100

.which I claim as new.

sudden lessening of the speed by an increased ! Tigure 1 represents a vertical section of a -




2

- gas-enginereceiving the chargeat abmospherie |

- detail of the erank and valve controlling eec-
centrics. Fig. 5 represents a vertical section

~form, is-similarly connected and |
‘the rod y" and the eccentric #/, the two valves
~being placed side by side, and.operating-in
- chamberscommunicating with the air, thegas-
supply main, and the cylinder.

~In the example shown in Fig. 1 the chamber
of the valve V is extended throngh and opens
~atthe top of cylinder-head AZat g, and into
- the cylinder-chamber B’ by the side port «,

pressure. Fig. 2 represents avertical section

of the engine cylinder and valves, showing the

position of the latter when: the engine is de-:
veloping power. Fig. 3 represents a section
- on-the line x x of Fig. 1. Fig. 4 represents a

~of a compression-pump of a gas-engine,adapt-
-ed to receive the gas and air by
- method and compress the charge for the en-

gi]ﬁle;. S

- The ceylinder A, the piston B, and the con- |
‘nection O of the latter, with the crank-shaft
15 X, may be constructed in any suitable manner,

| - . thetypeShOWH b'ei:][]g'- that, Of 2] Slngle-acting
. engine, supported upon a vertical frame, A’,
‘The engine has a main cylindrical valve, V,:
‘which is operated by the rod-y and the ec-
‘centric z on the crank-shaftso asto control the |
- 1nlet of the air and gas into the eylinder, and
- the-discharge of the gaseous produets there-
drom. A gas-supply valve, V’, of cylindrical

- forms the gas-passage d, isolated from direct
‘communication with the eylinder-chamber B'.

45

J, which separates said gas-passage from the

50

The valve V' operates a port, b, at the bottom
of the gas-passage d, which port communi-
cates with an outside gas-supply pipe or main,
¢, provided with a governor, I, and valve ¢,
for controlling the fuel-supply, the governor
being operated by the pulleys %/ 7? from the
crank-shaft and connecting-gear. By thiscon-
struction the isolated gas-supply passage d
opens directly into the open air-supply passage

cylinder-port ¢,while the gas-inlet port b is so
far removed from the cylinder-port ¢ as to al-

~ low the sucking action of the engine to draw

53

In atmospheric air through said air-passage f,

and prevent the suction of the engine from

sucking its charge of fuel from the gas-supply.
The piston B being shown as on its forward

stroke, the air is drawn in by the suction of

the piston through the passage f and port «,
and the valve V’ has opened the gas-inlet port
b, admitting the gas into the passage d, which
opens at e into the air-passage. In this open

passage f the gas enters under pressure from
the main, mixes with the inflowing air, and
1s drawn with it from said passage through
65 the port ¢ into the combustion-chamber B’. |
- The valves V. V' now

my improved.

:

operated by |

- gas-supply valve V' worksina chamber which |
, is extended to near the cylinder-head, opens.
at eabove the upper end of the valve V, into |
~theside of the extension f of its chamber, and |

312,496

and the charge is ignited while the piston is
doing its work, as seen in Fig. 2. In this -
position of the valves it will be seen that if
there should be any leakage of gas through

the port ¢ by reason of an imperfect fit of the DR
‘valve V, such leakage would escape through

the passage f into the airatg. "When the pis-
ton has COmpleted 1ts forwa,rdz SETOI{B, the
valve V again opens port a, while port b re- _
mains closed by its valve, and the waste gases -

are discharged through the passage fandopen- = L

ing g. In this discharge the port ¢ remains

open unfil the piston is again in position:
shown in Fig. 1, so that as soon as the piston
begins its forward stroke again air will again -
be drawn into the passage f, and the portd =~
being opened at this instant the gas willagain =
be supplied to the open passage f and drawn

with the air into the ¢ylinder. -
To further relieve the inflowing gas in the
supply-passage d from the influence of thesue- =~
tion of the engine, I may provide an opening,
h, 1n the gide of the supply-passage dtoequal-

ize the pressure in said passages d and f, and -
the said opening & may be provided with an

inwardly-opening check-valve to prevent the =~

escape of the inflowing gas out of this open- .

required. - L

- As thus described my invention is applied
to a low-pressure engine; butin Fig. 5 I have =
B _ 0y | shown my invention as applied to theair-com-
- which is operated by said valve, while the: '

plication of my improved method of operat- 1

| Ing ‘a gas-engine the pump-cylinder is pro-

vided with au inlet-valve, V, and a gas-outlet =~
valve, v’. The inlet-valve V communicates

- pression pump of a gas-engine. In this ap- @

with a pipe, f, which opens to the outer air

and crosses the gas-supply passage d, while
the outlet-valvev’ opens outwardly into a pipe,
1%, which is connected with and conveys the
compressed gases to the power-cylinder.

- In the operation of the compressor air is
sucked into the cylinder-chamber B’ through
the inwardly-opening valve V, and the gas-
eous fuel is admitted into the supply-passage
through the pipe ¢ by the valve V', opening

the port b, and entering the air-inlet pipe f,

passes with the air into the cylinder whenthe
piston isadvancing and drawing in the charge:
but upon the backward stroke of the piston
the flow of the gas is cut off by the valve V’
until the piston has begun its next forward
stroke, when the port b is again opened by
the valve, admitting a fresh charge of gas.
In this compression-cylinder the valve V is
open while the air and gas are being drawn
Into the cylinder, and the valve ¢ is closed,
and during the compression of the charge the
valve V is closed and the valve +* is opened
and the compressed charge forced into the
power-cylinder of the engine. The ignition
of the charge may be effected by the electric
spark, or by any approved method.

~When my improvement is applied to the

close ports « and b, | power-cylinder, as in Fig. 1, the valve V is

I1QO
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cylindrical and is operated by _
but when my improvement is applied to. a

312,496

compression-cylinder communicating with the
power-cylinder, the cylinder-port @ is con-
trolled by a spring conical valve opened un-

der the suction foree of the piston and closed |

by the spring on the valve-stem; but the

 functions of these valv~s are the same in both

IO

IS

20

cases, | | -
I claim— -

1. The method herein describéd of operat-

ing a gas-engine, which consists in conduct-

ing the gaseous fuel into the entering stream

of air before the air has passed the admission-

valves, and drawing both the air and gas into
the engine-chamber through a passage oOpen

" to the atmosphere, substantially as described,
for the purpose specified. [ -

2. The method herein described of operat-
ing a gas-engine, which consists 1n admitting
the gaseous fuel into the entering charge of
air before the air has passed the admission-
valves, controlling the gas-supply by a valve
operated by the engine, and drawing both the
air and gas into the engine-chamber through

g passage open to the atmosphere, substan-

30
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tially as herein set forth. | o
3. The method herein described of op-
erating a gas-engine, which consists in draw-

ing into the eylinder the charge of air direct |

from the atmosphere, admitting the gas 1nto
the entering charge of air before the latter
has passed the admission-valve, and con-
trolling the gas-supply by a valve and gov-
ernor operated as described, whereby the
charge of gas is drawn into the cylinder
through a passage open to the atmosphere,

. and the gas-supply passage isolated from the

40

influence of the suction caused by the rapid
running of the engine. o

4. The method of supplying a gas-engine
with fuel, which consists in admitting the

‘herein set forth.

pipe,

fuel into a supply-passage having perpetual |

3

an eccentric; | communication with a supply-passage open

to the atmosphere, whereby the action of the
piston will draw the air charge through said

45

opening and the gas charge with 1t and pre-

vent the suction of the engine from extend-
ing to the gas-supply main, substantially as
_ _ 50
5. The combination, with the cylinder and

an inlet-valve, V, of a gas-supply pipe, ¢, an

air-inlet passage open to the atmosphere com-
municating directly with sald gas- supply
and a gas-supply valve, V', arranged
to operate free from the influence of the sue-
tion of the engine, substantially as described.
6. The combination, in a gas-engine, of a
fuel-supply valve having no direct communi-
cation with the eylinder, with a separate pas-

55
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sage for the fuel, having free communication
with the external air and with an air-supply
passage external to the inlet-valve of the cyl-

inder, substantially as herein set forth.

7. The combination, with the cylinder hav-
ing an air-inlet passage open to the outer air
and a gas-supply passage opening into sald
open air-passage, of a valve for controlling
the gas-supply, and a valve for admitting the
air and gas into the cylinder through sald 70
open air-passage, substantially as herein set
forth. | | | | |

'S. The combination, with the cylinder, of
the valves V V’, the gas-inlet port b, passage

‘d, and the open air-inlet passage f, the said 75
port b and air-passage communicating with

each other outside of the eylinder inlet-valve,
as and for the purpose set forth. |
In testimony whereof I have hereunto set

| my hand in the presence of two subscribing 80

witnesses. - :
o LEWIS HALLOCK NASH.
Witnesses: | | |

H. W. BRINCKERHOFF,
CHRISTOPHER C. WHITTEMORE.
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