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1o all whom tt may concern: |
Be it known that I, LEWIs HALLOCK NASH,

a citizen of the Unlted States, residing et
South Norwalk, in the county nf Wai r-ﬁr-'-hl and

State of Oonneetleut have invented new and
useful Impmvemente in the Method of Oper--'

ating Gas-Engines, of which the followuw 1S a

specl ﬁeauon
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My invention consists of certaic improve-

ments in the method of operating a gas-en-
gine, which are specifically pointed out in the.
| cla,lms concluding this specification.
The accompanying drawings 111L1st1 ate one.
- form of engine capable of carrying out my

invention.

Since my present invention cenmets of an
improved method of operating a gas-engine,

it will of course be understood tha,t, any other’

form or combination of devices embodied in
my improved method may be employed in-
stead of those here illustrated and desecribed.

Referring to the drawings, Figure 1 repre-
sents in elevetwn ftwo engines A and B, con-
nected for conjoint; epelatlen in plOdllClIlO'
power. Iig. 2 represents engine A enlarged,
showing the supply and exhaust valves in
section and their operating .parts...
shows the same valve parts in bGCtIOH the. op-

erating parts of the exhaust-valve beln oshown

in different positions from that shown in Fig.

2. Fig.4showsin sectional elevation a press-

are dewce connected with the exhaust-valve
and controlled by the pressure of the gaseous
charge for controlling the var mtlens in the
perlod of the exhaust ot the waste gases. TFig.
5 18 a cenfral longitudinal section of the com-
pression and power cylinders of engine A,
showing the combustion-chamber of the pow-
er- eyhndel in communication with a reservoir
to relieve the bec]{-pl essure In starting the
engine.

The points of novelty in my invention will

be particularly designated in the claims con-
cluding this bpeelﬁeatmn

Refemmﬂ‘ to Ifig. 1, the engine 13 thelem
shown is of the tw111 cyhndel type patented
to me J anuary 12, 1886, the compression- -cyl-
inder shown in said p.;Lteut being omitted,

while the engine A serves to f m"msh the com-
pressedlchm ge for the engine. B, and hence

K1z, 3|

(No mndel) o

heteeriark —

the latter does not requir : 1ts OWIl COMPressor,
and can therefore be made more simple and
is ‘more easily operated. ' Its two cylinders W
and X are separated from each other by a
space sufficient to accommodate the motion
of a rock-arm E, (shown by dotted lines,) to

! which the pistons are connected. This en-

gine B has all the necessary valve .:Lpphfmcee
for its proper Opem,tlon, and since its con-
struction is not illustrative of my present in-
vention and can be readily understood by

| reference to my said patent it is deemed un-

necessary to give a particular description
thereof herein furthel ‘than to state that the
engines A and I3 are connected by a pipe J,
which conveys the compressed charge from

the engine.

The engine A is shown as having the same
general typ(, as the engine D, in whleh two
cyiinders Cand D are mmmted in the engine-
frame, being separated by a sufficient space
to accommoda,te the motion of a rock-arm I,

55
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| the former to the latter in the operation of .

70

to which the plungers F F’ are secured by_ .

the connecting-rods o a, as seen in Fig. 5.

The rock-arm B is pivoted at the base of the
engine-frame, and is connected to the crank

of theshaft 1 by a connecting-rod H, as shown

by dotted lines in Figs. 2 cLTld 3.

While the engine A has two cylinders, as
stated, only one D is the power- -cylinder, the
other C being a compression-cylinder where-
in the ga,e 'suppl_ied through an inlet-valve
b, Fig, 2, is compressed and from which the
char oe 1s discharged through a valve ¢ and
pipe d into the reservoir e ef the engine A,
and also Into the engine B by the Dbranch

pipe f, and into the power-ehembel D by the

pipe g. The reservoir ¢ is shown in dotted
lines as being formed in the base of the en-
gine-frame, and the pipe d communicates
with the reservoir by a branch d=

signed to furnish the charge both for itself
::md for the engine B, the compression-cylin-
der C is made lm'n*e enouwh for the purpose;
but, as before eteted it Wlll be understood
that my invention is not confined to the par-
ticular engine shown.

In the dmwmgs are illustrated two Velv es
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Since in -
the present instance the engine A is de-
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of the puppet type for controlling the in-
let of the charge to the power-cylinder of the
engine A. 'These valves are arranged to
open 1n opposite directions, one N down-
ward and the other &k upward.. They are in
form truncated cones. The 'lower valve 5
may open downward by a positive movement
to allow the charge topass upward by it, while
the upper valve £ may open upward by the
pressure of the inflowing charge to allow the
latter to pass into the combustion-chamber.

While both valves operate in the same inlet-

passage, yet each has a separate and inde-
pendent seat, the one /, when closed, serving
to sustain the back-pressure from the ignited
gases in the power-cylinder, and the other A
serving to resist, when closed, the pressure of
the compressed charge, which pressure is al-
ways active upon thisvalve. In this waythe
upper valve prevents the lower valve from
being opened by the back-pressure from the
combustion-chamber, and the two valves co-
operate to open and to close the inlet, and it
will be seen that they act to seat themselves
by the pressure of the gases in opposite di-
rections, so that no matter whether the ex-
cess of pressure be in the power-cylinder or
in the storage-reservoir e one or the other of
these valves will make the joint, unless one
of them is moved by mechanical means. It
1s, however, only necessary to positively
move one of them, as the lower valve, to ad-
mit the charge, and I prefer to let the other
valve open by means of the inflowing charge
and to seat itself by means of gravity or the
force of a spring or by the back-pressure of
gases or otherwise, and for this purpose the
stem of the uppervalve is fitted to move in a
guide in the valve-case against a spring 7,
which constantly tends to close said valve.
I'he lower valve 7 is opened against the
pressure of the charge by the operation of the
engine, as I will now describe. The stem v
of this valve passes down through a stuffing-
box in the valve-case, and is connected by a
link % to one end of a lever j, pivoted on the
engine-frame and acted upon atits otherend
by a cam /, secured upon the crank-shaft in a

position to open the lower valve to admit the -
charge at the desired time.

In the arrangement shown the lower valve

- opens into a passage ¢% which connects with
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the charge-conveying pipe ¢, while the upper
valve opensinto apassage 42 which connects
with the combustion-chamber of the cylin-
der D. |

-~ The exhaust-valve m is also of the puppet
type, and 18 arranged to open upward in the
cylinder- passage /? while the exhaust-pas-
sage m?, formed in the valve-case, opens into
an escape-pipe T. The stem of this valve
passes down through a stuffing-box in the
valve-case and is cohnected by a link »3 to
one end of alever n? pivoted at n’ to the en-
gine-frame and acted upon atitsotherendbya
cam 7, secured upon thecrank-shaft in posi-

tion to open the exhaust at the proper time, |

Y
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This connection of the valve-rod with the

lever is made by a free bearing or seat n4
which stands inclined to the length of the
rod, so.that the joining is made by an in-
clined seat m* at. the end of the valve-rod
and by an inclined seat n° at the end of the
lever. This inclined seat-forming end of the
valve-link »° is held in place by a lever p,
pivoted at ¢°® to the engine-frame, and to the
valve-link n® just above its seat-forming end,
so that the inclined link-seat will have a lat-
eral sliding movement upon thelever-inclined

seat end, for a purpose and by means which I

shall presently describe. The lever P 18 oper-

ated by a rocking movement, so as to vibrate
the seat-forming end of the valve-link 73

This lever p is connected by a bell-erankarm
to a pressure-regulating device R, the func-.
S Lo 2

tion and purpese of which are to vary the

per.cd of the exhaustof the waste gases from

the power-cylinder in accordance with the
power developed. A This pressure-regulating
device, in its connection with and relation to
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the inclined seat-forming connection with the =

‘exhaust-valve link, is best seen in Figs. 3 and

4. It consists of a chamber-forming device
R, in communication with the reservoir ¢ by
a passage s°, one of the sides of its chamber
s’ being formed by a piston-diaphragm s,
which is connected to the bell-erank arm of
the lever p by a piston-rod p’.
movement of the diaphragm will ecause the
lever p to rock, and thus slide the inclined
seat end of the valve-link 7® upon the corre-
sponding secat end 7° of the cam-operated

lever »°. In this movement the diaphragm

1s operated by the changes in the pressure of
the charge in the reservoir e, and the move-
ment of the valve-link will be in a direction
up or down the inclined seats n* and »°. An
upward movement on said incline serves to

hold the valve m up longer in the stroke of

the piston oi .he power-cylinder and to
lengthen the period of the exhaust, while the
reverse movement on said inecline will aet to
lessen said period of the exhaust. By this
means the variations of pressure in the reser-
voir are caused fo regulate the point in the
stroke at which the exhaust-valve will seat

itself, and thereby tocontrol theamountof the.

waste gases retained in the power-cylinder.
A spring s°, connccted to the engine-frame
and to the piston-rod p’ of the diaphragm, is
adapted by suitable adjustment to sustain
and balance the pressure upon the diaphragm,

so that'it is only thé variation in such press-

ure that operates the valve in the way de-
sceribed. ~

The charge may be ignited by the electric
spark, a permanent flame, or otherwise, and
I deem it unnecessary to show such exploding
device. S

The operation of the engine is as follows:
Referring to Fig. 2, the operating parts are
shown in the positions they ocecupy when the

engine s jusy eompleting its. back-stroke.

The exhaust-valve has just been closed, and

Therefore any .
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-the inlet-valve 7 is just on the point of open-

ing to admit the charge, as seen in the POsi-
tions of the cams nand{. Theengine is now

operating with a full charge, and the exhaust-

10

I3

20

30

valve is held open during the greater portion
of the return-stroke to cushivi the cnrarge, as
18 common in steam-engines. 1o reduce the

power of the engine, the valve m is eaused to

close earlier in the stroke, as seen in Fig. 3,

‘wherein the valve-link connection 73 is moved
down -upon its inclined seat n®, and therefore

the valve m is caused to seat when the lever
n* is acted upon by a higher portion of the

cam 7, and so earlier in the stroke of the en-
gine; hence a quantity of the waste gases

will be retained in the cylinder and will be

compressed by the piston in the combustion-
chamber, so that when the inlet-valve is.

opened there will be just that much less space
in said chamber to be filled by the new
charge, and the amount of the néw charge
will therefore be smaller by that amount. In
other words, the incoming charge will be regu-
lated by the amount of the waste gases re-
tained in the power-cylinder. I have shown
the pressure-regulating device as adapted to
control the point of closing of the discharge-
valve, so that the engine is regulated by the
bressure of the compressed gi.ses; but iy in-
vention is not confined to an engine acting

~ 45 a compressor, but may be applied to any

35
40
45
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- 8peed-governor

y engine by hand the
hence on the back-stroke of the piston some
of the gases will be forced into such relief- |

engine furnishing power, and in such case a
such, for instance, as an or-
dinary centrifugal governor—n ay be used to
control the arm p or other deviee employed
to determine the closing length of time the
exhaust-valve is open. |

It will be seen that the compression-pump
C will furnish its own charge, while also fur-

nishing the charge for the engine 13, and that

such charging of the compressed - produects

will be self-regulating, forif the consumption
1 great the pressure in the reservoir will fall
and the valve m will be caused to remain
open a longer period of time, thus increasing
the speed of the engine to keep up the sup-

ply; but if the consumption is small the re-

verse action will take place. As the engine
B receives its charge from the engine A, the

latter will therefore operate with more regu-
larity than engines that compress their own
charges, and it is more easlly started.  «

In order to aid in starting the engine A1

11&‘\*@ illustrated the combustion-chamber of
1ts power-cylinder D, provided with a relief-

R

chamber o/, Fig. 5, which communicates with
the combustion-chamber by a passagef, which

1§ closed by a screw-plug w. This relief-
chamber may be formed on the end of the
power-cylinder, as shown, and provided with

the serew-plug in the end of said chamber, so

astoopen and close the interior wall-passage
opening into the combustion-chamber. With
this pressure-relief provision in starting the
passage ¢ is opened, and

chamber and the pressure in the combustion-
chamber will be much less than it would be
otherwise. When the engine begins to run,
the plug u is closed, and the charge is then
compressed only in the combustion-chamber
at the desired degree. I may, however, dis-
pense with this provision for aiding in start-
Ing the engine, or I may adopt other devices
for the purpose. My invention is not limited
to such particulars. |
I have used the word “charge” to indicate
the compressed combustible mixture which
forms the charge in the power-cylinder of a
gas-engine, such as a mixtare of gas and air
or of a volatile fuel and air. -

Except for the purpose of effecting. the
method of operation set forth in the claims, I
do not in the Letters Patent to be issued on
this application claim the combustion-cham-
ber of a gas-engine supplemented with an ex-
ternal valved communicating chamber placed
belween the charge-supplying port and the
combustion-chamber for relieving the press-
ure in said chamber in starting the engine,
In combination with a‘piston compressing the
charge upon its back-stroke, as the said in-
vention and combination of devices consti-
tute the subject-matter of the claim of a pat-
ent granted to me April 19, 1889, numbered
401,453, for gas-engine.

Having thus described an organized and

-operative engine in which the several features
of novelty of my present invention are illus-

trated and are shown in combination, I spe-
cifically claim and desire to Secure by Letters
Patent the following: o
1. The method substantially herein de-
scribed of operating a gas-engine, which con-
sists in compressing the charge by an inde-
pendent compressor and controlling the speed
of said compressor by means of the pressure
of the charge so compressed. |
2. The method substantially herein de-
scribed of operating a gas-engine, which con-
sists in compressing a charge into a reservoir
and in controlling the speed of the engine by
variations in the pressure of the said com-
pressed charge. =~ | | |
~o. The method substantially herein de-
scribed of operating gas-engines in series,
which consists in compressing the charge by

an independent engine, operating said en gine

by a portion of the charge so compressed, and
operating one or more additional engines by
the other portions of gaid charge. |

4. The method substantially herein de-
scribed of operating a gas-engine, which con-
sists in supplying a compressed charge, effect-

ing the compression of the charge by the use

of a part of said charge, and controlling the
amount of such compression at an inverse
ratio to and by the pressnre of the charge.

9. The method substantially herein de-
scribed of operating a gas-en gine, which con-
Sists in compressing the charge by an inde-

pendent compressor, controlling the speed. of

said compressor by closing thé exhaust at va-
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rious points in the back-stroke of the piston

~of the same, and determining such points of
-closing in accordance with the degree of com-
pression of the charge. o
6. The method ' substantially herein de-

scribed of operating a gas-engine, which con-

‘sists in compressing the charge by an inde-
pendent compresser, controlling the speed of
- said compressor by cloging the exhaust at va-
1ol

thus cushioning said back-stroke by the com-

rious points in the back-stroke of the same,

pression of the waste gas, and controlling the

“duration of such closing or cut-off in a corre-

sponding ratio to and by the pressure of such
charge.

7. The method wsabstantially herein de-
scribed of operating a gas-engine, which con-

sists in compressing the charge by an inde-
‘pendent  compressor, operating said ecom-

pressor by a part of the compressed charge,

~controlling the speed of said compressor by |
~cushioning the back-stroke of its piston by |

418,418 - o

| the waste gas, and controlling the force of

such cushioning in a corresponding ratio to

and by the pressure of the compressed charge.
3. T'he method of operating a gas-engine

substantially herein described, which consists -

in opening and maintaining without inter-

ruption a free communication between the

combustion - chamber and a supplemental
chamber during the first strokes of the piston

at the starting of the engine, whereby to en-
large the compression and expansion area of

sald chamber, ~nd subsequently closing and
- maintaining closed said communication while
the engine is under way, substantially as de-

scribed. | -
- In testimony whereof

witnesses. - - |
o LEWIS ITALLOCK NASH.
Witnesses: . I
- JNO. FH. NORRIS,
PERCY MACCALLUM.
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I have hereunto set
~my hand in the presence of two subscribing
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