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' UNIT ED STATES PATENT OFFICE.

~ BARTON H. COFFEY, OF NEW YORK, N. Y.

GAS-ENGINE.

: SPECIFICA_TION forming pa,rt'; of Lettérs P_a.tenﬁ No. 51'4,21 1, dated February 6, 1894,
S Applicatinn filed Ndvemﬁer.lfi, 1892, Serial No. 451,954. (No model.)

To all whom it may éoncern: .

citizen of the United States, and a resident of

New York, in the county and State of New
York, have invented certain new and useful
Improvements in Gas-Engines, of which the

following is a specification. =~
My invention has reference to improve-

- ments in the construction of gas engines,—

10

and it gonsists 1n certain novel features in
the design and operation of the engine as a

- whole, and in certain improved constructions

in the several parts;—said improvements

- having for their object respectively, to ob-

tain a greater efficiency than has heretofore
‘been attained; to regulate the engine by va-

- rying automatically the volume of the explo-

.20

sive charge, without varying its pressure,
composition, or its degree of inflammability:

to heat the air and gas separately while under |

- bressure; to obtain a substantially constant

pressure of air and gas by automatically sus-

pendirg the action of the motor-pump when

~the pressure in the reservoirs rises above the
limit; to balance and close the admission

valves by the pressure in the reservoirs; and

finally to adapt the engine for producer gas.

The nature of my said improvements will

bestbe understood as described in connection

with the accompanying drawings,in which—
Figure1represents a sectional elevation of
an engine constructed according to my inven-

- tion, the section being taken on the line z «,

35

- of the two ceylinders and the several valve

| 40

Fig. 2. TFig.2is a vertical section on the line
y Yy, Fig. 1.

Kig. 3 is a horizontal section in
the planezz, Fig. 1. Fig.4is arearelevation

chests appertaining thereto. Fig. 5 is a seec-
tion through the air and gaschests on theline
x" «',Fig. 1.  Fig.6 is a section on the line 3’

¥, Fig. 5. Fig. Tisa section on the line 2’ 2/,
- Fig. 5. Fig. 818 a section in the plane x? %
Fig. 5. Fig. 91is a vertical section through

one of the ecylinders taken on the line 72 %%

Fig. 3, said figure being drawn to a larger
- scale than'the preceding figures. Fig. 10 isa
similar section taken on the line 22 23, Fig. 3..

- Fig. 11 is a sectional detail view.

.. 50

~Similar letters and figures indieate corre-

F

‘sponding parts throughout the several views
of the drawings. e o
In the present instance I have shown the l

. ]
~ Be it known that I, BARTON H. COFFEY, &

H
i
J
|

-place through an eduction valve E. Thedis-

engine embodying in its design two single
acting cylinderscombined and co-operating as
usunal;—A A’ designating the two cylinders
and B B the pistonsconnected with the crank
shaft C by the piston rodsa and the connect-
ing rods 6. I have also shown the engine as

{ being of the vertical type, and shall describe

the same as such, but of course it is to be un-
derstood that a horizontal engine could be
constructed to embody my improvements in

a like manner. | .
- The construction and operation of the two

cylinders being substantially the same I shall,
for the present, confine my description to the
cylinder A. |

Referring to the drawings, the letter D des-

ignates a suction valve placed in the lower
head ¢ of the cylinder A and permitting the

‘induction of air into the eylinder on the up-
| ward stroke of the piston B; the subsequent

discharge on the downward stroke taking

charged air is conducted by a pipe 1 to a res-
ervoir R, where a pressure of from sixty to

55
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eighty pounds is maintained. The construc-

tion of this reservoir I will explain more fully
hereinafter. |
Referring now especially to Figs. 9 and 10,

ber the valve D operates. - Alateral opening

or orifice d? permits the ingressof airinto the

chamber. At the upper end of the chamber

is formed a seat for the disk d forming part

_ 80
it will be seen that the lower head c of the
cylinder is cast withachamber d° formed con-
centric with the piston rod a, in which cham-

of thevalve. Thevalve, which is madetubu-

lar and surrounds the piston rod, is guided
by a suitable boss or collar d” formed at the
lower end of the valve and fitted to the bore
of said head. A stuffing box e, the gland of
which surrounds the piston rod and enters
the body of the valve prevents leakage be-

tween the valve and the piston rod during
During the downward stroke

compression.

Q0

of the piston the valve D is carried to, and

held against its seat by the friction between
the piston rod a and the stuf

| ing box ¢, but
-on the upward stroke the valve is lifted from

100

its seat by friction to admit air to the ¢ylin-

der; its motion under ordinary circumstances

| being limited by a detent such as the tappets

J f moving with the valve and adapted to
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- strike against the cylinder head when the | tubes j, while the exhaust "ga;ses for heating

valve is fully lifted. In this instanceI have
shown the tappets forming a continuation of
the bolts employed for drawing up the gland

5 of the stuffing box e and entering sockets 1’

[O

L5

20

S’ in the eylinder head.

The eduction chamber ¢ to which the res-
ervoir R 1s connected by pipe 1,isin the form
of an annular passage connected by openings
with the cylinder, which openings are con-
trolled by valves E, normally held against
their seats by the springs ¢’ and the pressure
in the reservoir. |

As before stated the motion of the valve D
18 normally limited by the tappets £ f; butin
case the pressure of the air in the reservoir
should exceed the prescribed limit, in view
of a reduction in the charge for the engine by
a variatioun in the point of cut. off, the action
of the motor pump, as I shali hereinafterterm
this arrangement of cylinder, is practically
suspended by automatically holding the valve

D closed while such excessof pressure exists. |

In Figs. 1 and 10 I have illustrated the de-
vice employed, which consists of a casing If
containing a diaphragm /» forming a pressure

chamber, with which the reservoir is in com-
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munication through a pipe 2. A spring i/ is
arranged to bear upon the opposite side of
the diaphragm, the pressure of which can be

regulated by the adjusting screw 7 to bring |

it to the desired limit. To the diaphragm 2
1s secured a forked detent 2’ the arms of which
are arranged in line with the tops of the tap-
pets f 1, so that when the detent is thrown
across the path of the same the valve D can-
not be lifted from its seat during the upward
stroke of the piston. 1t will readily be seen
that when the pressure of the air in the res-
ervoir exceeds that determined by the spring
I/, the diaphragm is extended and the valve
D 1s held to its seat,—thereby entirely sus-
pending the pumping action of the motor-
pump during as many strokes as may be nec-
essary to cause a reduction of the pressure to
the proper limit, whereupon the detent is
withdrawn. In this manner I provide for a
substantially constant pressure in the reser-
voir, without the use of a blow off valve, and
the consequent loss of energy.

It 1s evident that the diaphragm may be
replaced by a piston, and that in place of
holding the valve closed, it may be held open
by the action of the pressure regulator, so
that the air is simply drawn into the cylin-
der during the upward stroke of the piston
and then forced out through the inlet open-
ing during the downward stroke. - |

The reservoir R, Iig. 2, in which the com-
pressed air i8 stored and heated, consists of
a cylindrical shell closed at its top and bot-
tom by the tube heads 7, into which are ex-
panded the ends of the vertical tubess; the
spaces above and below the tube sheets being
closed by suitable bonnets . The air to be
heated under pressure passes through the

the air pass around said tubes.

As before stated the two cylinders and the
parts appertaining thereto, as well as the res-
ervoirs are constructed substantially alike,
the only difference being that the cylinder A’
has its motor pump inlet opening d* connected
with the gas supply so as to compress and
foree the gasinto the second reservoir R, and
consequently a packing A* must be intro-

duced between the air inlet valve D and the

cylinder head ¢ to prevent the entrance of air
about the valve. Such a packing I have

shown in Fig. 11.
It will be noticed from the above that the

air and gas are compressed separately 1n sepa-
rate reservoirs, whereby the danger of explo-

‘sion attending the storage of large volumes

of the combustible mixture (air and gas) is
avoided. Alsothat by heating the gases atter
compressing and while confined, an increase
of economy is effected.

I will now proceed to deseribe the admis-
sion valves and their operation. between
thetwo cylinders A A’ (Ifigs. 3 to 9) are located
two echambers G G’, one G of which 18 con-
nected by a pipe 3 with the compressed air
reservoir R, while the other G’ is connected
by a pipe 4 with the compressed gas reser-
voir R’. Above these chambers are located
lhorizontal passages [ !’ formed in projections
a’ cast on the cylinders A A’, and leading to
the induction ports m m” of the respective
cylinders. KEach of these passages is con-
nected by vertical openings n n with the air
chamber G and by openings »’ n” with the
gas chamber G/, so that into each passage [l
air and gas can be introduced. At the upper
terminals of the vertical passages are formed
seats for upwardly opening puppet valves Il

r I and I'], the valves H operating to admit the

air to the passages !/ {’ and the valves 1 to ad-
mit gas to the same simultaneously with the
admission of air, from whence they are con-
ducted through the induction ports tothe cyl-
inder and exploded at the point of cut off by
a suitable igniter as J, which in this instance
I have shown as an electric igniter. The
valves I II and I I are provided with pistons

13 (Figs. 1 and 9) of a larger area thau the

lower faces of the valves which pistons work

in suitable bores in the casting of the air

and gas chambers G G/, so that the air and
oas under reservoir pressure act to balance
the valves and to close the same against
their seats, thus dispensing with the use of
springs or welghts, and with stuffing boxes.
The pistons of course ean be replaced by dia-
phragms. ‘The cylinders are provided with
independent exhaust ports p p” from which
are led passages ¢ ¢’ controlled by puppet
valves L L. The exhaust is conducted by

pipes 5 and 6 to the reservoirs R R’ and in
passing through the space around the tubes
7 heat the air and gas contained in the re-
spective reservoirs. The exhaust after pass-
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“construction, suff

'11:113 ﬂ; throuo*h the resel voxrs is conducted away
A S

- The Valve gear for operatmn the admission

“and exhaust Valves may be of any suitable
ice 1t to say that the gear

. should be so deswned as to open communica-

‘tion between the reservoirs and: the cylinders
--at the dead center; to cut off at variable por- |
‘tions of the stroke dependent on the action
of a suitable governor; and to open the ex-

haust at the end of the stroke and to hold it

-open until the end of the return stroke. The
~particular valve gear herein shown as being
best-adapted for the purpose, I am about to
~claim in a separate application. |
It will be readily understood from the fore-_

- going description that the method according

SO to whlch the gases are worked in the engine
o _deaembed consists essentially in separately-_
__ compressing the air and gas; heating the air

- and gas whileunder pressure and in separate |
- reservoirs- by the exhaust gases, admlttlnw'
. airand gas simultaneously to the eylmder'
,__-a,nd in varlable amounts determined by the

25

20

. exploding the chawe at cut off, and expand-
. 1ng to the end of the stroke. .
- In governing the engine by Varymo* the .
- power of the 1mpulses as described, instead
of varying their number, increased btea,dmess '-
. inthe running of the engine is obtained, while

~ an increased efﬁclency results In view of the |

30

point of cut off, but in constant proportions;

. inereased expansion over the Otto cyecle.

- plete combustion is substautmlly in ratio of
- -one. to one, consequently

j. constructed to dthGI this proportlon of alr

. 40 and gas.

the cylinders are

What I claim as my mventmu and deswe_

to secure by Letters Patent, is—

1. In a gas engine, the combmatwn of two'

""-”,'?-'_motor pump cylinders constructed for the

generation of power and the compression of

- gaseous fluid, two reservoirs for the separate

sturaﬂ'e of air and gas, and passages connect-
. ing the reservoirs with the pump ends of |
- said eylinders separately, and with the mo- | _my invention I havesigned my name, in pres-- .
‘ence of two Wltnesses thlS 1lth day of No- = -

Vember 1892

'"Ij}?'.j 50

tor ends conjointly; the said pump ends of

... thecylinders being constructed to deliver the
- . gaseous fluids to the reservoirs at a pressure |

— ;_i_necesmtatmﬂ' no additional compression at

55

- the motor ends of the cyhnders, substantmllv

as described.

S 2. In & gas enﬂ'me, the eombmatwn of two .

514 2‘11'"._“ -f

mot(jr .pump cv’lindersv cOnstruéted for the

generation of power and the compression of

gaseous fluid, two reservoirs for the separate .

storage of air and gas, passages connecting
the reservoirs with the pump ends of said cyl

‘inders separately and with the motor ends
conjointly; the said pump ends of the eylin-

ders being construeted to deliver the gaseous

fluids to the reservoirs-at a pressure necessi-
tating no additional compression at the mo-

tor ends of the cylinders, and connections for

VOIrsS, substantmlly as descrlbed

3. In a gas engine the combmatlon of twol
motor pump cylmders for the generation of
power and the compression of gaseous fluid;

_6;1"

'leadmﬂ' the exhaust gases throucrh the reser- N

70

two reservoirs for the separate stor&we of air.
and gas, passages connecting the reservoirs

with the pump ends of said cyhnders sepa-
rately and with the motor ends of the eylin-
ders eon;jomtly and pressure regulating de- .

vices in connection with the reservoirs, con-

structed to suspend the action of the pumps“
for one or more strokes when the pressure ex-
| eeeds the required limit, substa,ntmlly as a,udz

for the purpose speelﬁed |

4. In agas engine, the comblnatlon of a mo-

"tor pump cyhnder a reservoir for compressed
| fluid, and a 1egulat1nw device in connection
with the reservoir and adapted to engage
with and hold closed the inlet valve of the -,
pump end of the eylinder to suspend the

‘| pumping action of the same for one or more
~The engine shown is-designed for the eon-_.
sumption of- producer gas, and with such gas
the volume of air and gas employed for com-

strokes when the reservoir pressure exceeds

the plescrlbed hmlt substantlally as de-' o
-Seribed. | -

"5. The combination with the cylmders ofa -

gas engine; of separate chambers in the valve

chests for the reception of air and gas re-

spectively, induction passages lea,dmﬂ' to the
respective ceylinders, two openings, one for
{.alr and one for gas leading to each of said
‘passages, admlssmn valves closing said open-
“ings, and means for lifting two sets of valves
alternately to admit air and gas simultane-
ouslytothe respeetwe cyhnders substantmlly |
| __'as described. |

In testimony that I elaim the foregomﬂ' as

BARTON H COFFEY

Wltnesses - S
- KLAS H TERNSTEDT
J J MALLE B -

95._. .  i
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