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- ing from the explcsmn in the cylinder frcm'f’
_;---heetmg the gas and air check valves.

. Referring tc the drawings, in whlch the.ﬁ

o -Seme letters are used to chIgnete the same |

PATENTFFICE_

,'-'_-,'_'-_GEORGE M HOPKINS OF BROOKLYY,
o . COMPANY, OF NEW YORK, N. Y.

B State of New Ycrk have invented a new and |
- & useful Improvement in Gas- ]]ngmcs and Ldo

ASSIGNOR TO THE EOONOMIG MOTOR

GAS ENGINE

SPECIFICATION formmg- part cf Letters Pa.tent Nc 284 555 deted September 4 1883 '
AT . Apphce.tmn ﬁlcd liebruery 1"' 1883 (’Q‘e medel) | L e

Te a;ZZ w?wm, z.t mwy concerm: -
Be it kncwn that I, GEORGE M HOPKINS
Of Brooklyn, in thc county of Kings a.nd

hereby declare that the followi ing is a full, |

. clear, and exact dcscuptmn thclccf rcfclcncc'
BRI '_bemg ‘had to the accompanying drawmn*s 5 |
S Torming o palt of this specifiation, in whlch--ﬁ-;

‘Figurel is a side elevation of myimproved
U&S cngme

I‘lg 2is eplan VIGW of the samc

) _-?1)1st011 taken through the center ofthe 1g111tcr :

~ Fig. 418 a vertical sccmcn cf the slide-valve
AR | 5;.end air-check valve.
.+ gitudinal section of the gas- 1cnula,t1nfr valve
T 'f-,end gas-check valve.
"vertlcal section of thc igniter.

~ vertical section of theair pump “md govcrncr
My-invention relates to the class of gas-en-
~ . gines in which an explosive mmturc cf com- |
- Dbustible gas and common air are drawn into |

R the cylinder during the early part of the stroke

“Tig. b is avertical lon-

TR ig.
I‘ln'

. '. ) - of the piston and Subsequently exploded, the

25

35 _
- which insures a quick cpemng and closing of

expansion of the gases propelling ‘the piston |
‘through the remainder of the stroke; and the
. invention consists, first, in an air-pump driven |
Dby the engine rmd sewmfr the double purpose

| ~of a governor to the ges-supply of the engine,-

and of Slll)plylllﬂ‘ the igniter blow-pipe with

- air;.second, in a slide-valve formed of two
L -:1ndepcndently-ed3 ustable pistons admitting of |
. regulating the admission of gas and the ex-.
- haugt of the products of ccmbustlcn independ- |
ently of each other; third,in a valve-motion |

. the gas and air Supply, while allowing : thcmf |
. . toremain wide open during theperlcd of Sup-
. . plyand the pcrlod of exheust fourth, ina |
- 40 regulator for the air-check Va,lvc, by mesms of
~_ which the lift of the valve may be 1eguleted
~ from the outside of the valve without the ne-
. cessity of opening it.for the purpose; Afifth, in
- the ccmbmetmn of a check-valve w 1th the ges-;é '

‘and air supply for preventl ng the heat result-

o parts in the - different figures, the: frame A is-
e _-cast mtegml Wlth the base pletc B *md cylm- :

Icf the parts m n of the vfdve may be. changed

de1 0 fmd has an arm D in W]JIlCh is 30111-- -

neled the beemng E of the lever T, the latter
| extending from its bearing to a pcmt overthe
center cf the cylmder, where it is pivoted to a 5 5 .
‘connecting-rod, «, the lower end of which is
aftached by a pwotel joint, b, to the piston G
| in the cylinder C.  Ata 1)011113 about one-third
of the length of the lever I fromthe free end
of the same a connecting-rod, ¢, is Jcmtcd to 60' -
B the said lever, and extcnds dcwnwmd receiv-.

} ing in its 1cwcr end the pin % of the cmnk H

on the main shaft I of the engine. The s]:nﬂs
Tis qurnaled in aboss, d, cast with the {r a,me
A and carries the fly- whcel J. |

| In front of the path of the crank H thcle is

| an arm, e, secured to the frame A, and hav-
618 an enlarged

7 1S a |

ing.in 1ts upper end the bearing 'of a short
shaft, f, whose axis is eccentric tc that of the
ma,m sheft 1, bcmn* bclcw and at o:ce Slde 702
therecf o - |

‘To the inner end of the chaft f is secured
an arm, ¢, which is shorter than the crank H,

|-

| and is connected with the outer end of the

| pin % of the said crank by means of the link 4. 7 5:

The outer end of the shaft f carries a crank .
4, which is connected by a rod, k, with the -g
Vah e-rod !. The two perts m n, of the valve
K are threaded internally, and the valve-rod .
11is threaded externally, so that the position 8o -

“on the valve-rod by turning them in one di- -
}rectmn or the other, 8o as to vary their edJust -
ment:in relation to the gas-supply port o, air-.
supply port P, and exheust -portq inthe valve- ¢
cylinder L. .The valve- cyhndel L communi-
| cates, by atubular connection, », with the con-
cave bottom M of the cyhndel C, and attached

| to one side of the valve-cylinder, and com-
5_:1111;1:1:11caﬁs:mﬂ" therewith through the air -pclt P. g0
| There is.an air-check valve, N, having a cas- =~
‘ing, s, to which is secured a pletej, £, pwmdedt-_ e
with a cireular row of holes, , covered bya
flexible velve v, held in its plece ontheinner
| surface of thc plate t by a tubular internally- g5
threaded serew, w, which passcs centrally
ithrough the valve and the. plate. A screw, a:,"i.._ Lo

| passing through the tubular serew v, carries

‘on its inner end a concave metallic disk, v,

| whose periphery is about oppOSIte the rcw of. Iccf
“holes . The said concave disk can be moved
'by mce:ns cf the Screw @ tcwmd or awey from




. the valve v, 80 as 10 limit the 1ift of the valve,

2

5

" and in this way regulate the air-supply.

The concave bottom.

" filled with snarls: of wire, or with broken

5

I0

5

%,

20

~ ing in the lower side an adjusting

25

. pump, T, attached to

| o

35

40

45

pumice-stone,

or other incombustible granular
or fibrous material,which serves tointimately
mix the gas and air on their passage to the
body of the cylinder C, and this material 18
held in place by a perforated disk, secured
to the upper surface of the concave bottom.

The gas-supply.port o communicates with
the gas-check valve O through the pipe @
and the check-valve O is connected with a
regulating-valve, .
with the gas-bag Q by means of the soft-rub-
ber tube R. The gas-check valve O is of the
ordinary well - known description, and the
regulating-valve P difters from the ordinary
well-known globe-valve only in having amore
conical valve. and valve-seat. The rubber
tube R, which connects the valve D and the
oas-bag Q, passes through a rectangular frame
b, secured to the base of the engine, and hav-
-serew, ¢,
carrying on its inner end a plate, d’, upon

-which the rubber tube R rests.

Directly above the frame ' there is an Air-
the frame A, and pro-
vided with a piston, ¢, connected with the
short arm f’ of the lever ¥ by means of the
rod ¢. 'The piston ¢ has a valve, #/, opening

‘downward and covering a series of air-holes

passing vertically through the piston. The

cylinder of the air-pump is divided by a horl-

zontal partition, ¢/, into the compartment j',

containing the piston ¢ and the compartment
¥, forming an air-reservoir for receiving the air

forced by the downward stroke of the piston
through holes in the horizontal partition 7.
A valve, I', covering these holes, prevents the

air from returning to the pump-barrel. The
piston ¢ is reciprocated by the lever F, and

each time the piston rises, the -air, passing

through its valve, enters the compartment 7,

whence it is forced, by the downward stroke

of the piston, into the air-reservoir k. The

 bottom of the air-reservoir ¥’ consists of a flexi-

50
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. less.
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ble diaphragm, m/, clamped by its edges be-

tween collars #/, secured to the lower end of

the pump-barrel. A rod, o/, secured to the
center of the diaphragm m/, extends downward
through the.top of the frame¥’, and. is pro-
vided with a plate, p’, touching the top of the
rubber gas-tube R. | I

In the side of the reservoir ' there is an air-
outlet tube, ¢', having in its outer end a screw-
valve, v/, by which it may be closed more or
In the sides of the air-outlet tube ¢/,
outside of the seat of the valve 7/, there 1is an
opening, &, communicating directly with the
external air, and a tube, ¢, communicating

with the air-tube ¢/, between the seat of the |

valver’ and the air-reservoir &/, leads to a com-
pound blow-pipe, U, placed axially in line
with the center of the igniter V. The blow-
pipe is of the ordinary well-known form, and

~ .receives its gas through the tube . -

M. of the eylinder C 18

P, which in turn is connected

|

| by the governor.

. drop,

| ting the

284,559

The igniter consists of a plate, v/, of plati-
num, having its edges turned outward and
clamped between the conical ring w and the 70
conical seatin the plate«’, aheat-insulatingme-
dium, y'—such as asbestus—being interposed
between the platinum and its support to pre-

| vent the heat from being conducted away by

the metal part of the support. The plate 2 18 75
slotted to receive two serews, which clamp 10

to the side of the eylinder, and the conical sup-
port of the platinum plate " projects into an .
oblong slot in the side of the cylinder. This
igniter can be adjusted vertically within pre- 8o
scribed limits, so as to vary the time of the
ignition of the gas relative to the stroke of the
piston G. | |

. Gas is supplied to the gas-bag Q through
the flexible tube o, extending along the upper 35
side of the bracket W, attached to the edge of:
the frame A and supporting the upper end of
the gas-bag. Uponthe bracket W is mounted

a small centrifugal ball-governor, A’, cOnSIst- -
ing of a sleeve, b’, inclosing the rod ¢*, and go
journaled in the arm @ of the bracket W, the
weighted. arms ¢ jointed to the top of the
sleeve b and the sleeve f* connected with the
weighted arms ¢* by links g*and with the rod

¢t by a transverse pin passing through a slot 95

in the sleeve f? into the said rod ¢’. The low-

er end of the rod ¢ carries a fork, A% which
embraces the tubea? and the bracket W loosely
and is capable of being moved up and down .
100
.. A’ is driven by a belt from a
small pulley on the main shaft of the engine,
and when in motion it supports the fork 2° out
of contact with the flexible tube «¢’; but when-
ever the engine stops from any cause the balls
forcing downward the parts connected
therewith, including the fork 7%, and the latter
compresses the flexible tube ¢’ shutting off the
oas. _ o
The operation of my improved oas-engine 1s
as follows: On turning the wheel J the balls
of the governor A’ are raised by centrifugal
force, carrying with them the fork 4, permit-
flexible tube o’ to open and allow gas
to enter the bag Q. Thegas at the blow-pipe
U having been previously lighted, the air-
blast caused by the operation of the air-pump
T forces a strong flame against the platinum
plate ¢’, rendering it incandescent. The slide-
valve K, being in position to close the exhaust-
port g and to uncover the ports o and p, gas
and air are drawn in through these respective
valves O and N in the proper proportions and
follow the piston G in its upward movement,
having been thoroughly mixed 1in passing
through the contents of the concave. cylinder-
bottom M. ‘When the piston passes abovethe
incandescent platinum plate v, the mixture of
oas and air cominginto contact with the plati-
num becomes ignited and explodes, driving 130
the piston G to the upper end of the cylinder.
The movement of the valve K and the piston
G are so timed relative to each other that as
the piston passes the igniter V, the oas-porto

The governor
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Lo h2s
. sist in carrying off the heat generated in the
The eylmder is also provided with
.= . the ordinary well-known heat-dispelling de-
S viee eonsmtmg
which receives the heat from the cylmder by-.
S -j--ffcenduetlon fmd CO]IL‘F@? 1t te the suweundmg:}. L
S "".-_'-ELII' L
R Havmﬂ* thus deseubed m'y mventlon Ielalm._}
ERN es new and desire to secure by Letters Petent—i_
35 ‘1. Ina gas-engine, the combination, with a.| IR
o gas- supp]y pipe and an igniter blow- -pipe,of { -

e

FI 53':';15 opened. The air-port p
oo piston G reaches thelimitof itsupward stroke,'
+ o 'and the exhaust-port ¢ is opened at the begin- {
SR ,'1111:10' of the downward stroke of the plston and
~ 0 remains open until the end of the stroke, when
e o TO
- turnsof the fly-wheel, the gas and airisdrawn |
.. . in, the explosion takes place, and the products
ef combustion are expelled at every revolu-
'-."._-131011 of the engine, the 0pera,t1011 of the engine
T 5-_-be11:1g entirely automatic.
©. . - inspeed occur, the extra amount of pressure

20

o ~-eylinder.

: ) w111 be closed The elr p01t p is allowed to re-
-~ main open until after the explosion, to admit the pump Tand blow-plpe U, of the 1gmterV
- o.alr in case of the formation of a vacuum after:

- the ex:plosmn, and before the exhaust-port ¢
closes before the

‘it closes. After the engine is started by a few

of the eng 1ne..

of a series of radial- ribs, &

@ pump, serving the double purpose of a gov-

~ernor to the gas- supply and means for sup--

plymg alr to the blow-pipe, substentlally as:

40 herem shewn and deserlbed et

‘Should an 1nereese'- :
e | frseﬂbed the a1r- pumpT having the diaphragm
coo0 o of adr 11p011 the dlephrawm m’ will force the |
. plate p’ downward and shut off more or less of
.~ the supply of gas, and thus regulate the speed
e Should the engine stop from |
o any ca,use the gaswill be shut off by the gov-
o ernor A’ pleventmﬂ* any escape ef 2as frem;
.- ' the engine or its connections. - 1

| ~ The cylinder C is-cast with the frame A to_f

secure the mdntmg surface of the frame to as-- :relatmn to the main shaft I, the link ¢, and.

crank H, in combination for 0peret1ng the;--

‘herein SPeelﬁed

2 Ill a gas engme the eemblnatlon Wlth
ton G, serving as a guard to prevent ignition

‘3. In a gas-engine, the air-pump T, hzwln-g.

the reservoir %’ and. flexible dlaphmgm m', in -
‘combination with the flexible g&s supply tube

R as shown and desmfbed

D, In a 0as enn*me eenstmeted as herem de--_

secured in the side of the cyhnder and thepis- = - :

until it; has passed above said igniter, substan- 45'f
i.ﬁl&lly as herein shown and deseribed. R

5(5.:_ : |
_ 4. Tn a gas-engine, the - eembmetlon of the BRI
-- ﬂemble air-pressed diaphragm »v/, ﬂemble gas- -
._supplytubeR eudadjustmﬂ' -Screw ¢ asslaeel--._} SR
fied. - PR

55

m’ and renulatmg velver’ the gas-supply p1pe? . 7 

R, and blow-pipe U in eomblnatlon, as and
for the purposes spemﬁed - o

6. In agas-engine, the plsteii slide- Valve I{ 60:-.'_3 ;_.}'-';

i'macle 1n two parts, m n, mounted SLdJUSt‘Lble
on the valve-rod I, as he1 ein specified.

7. Ina gas-engine, the shaft £, eerrymg the_.._ - -

crank-arms j g, and journaled eccenfrically in

Velve K asherein specified.

8. The combination of the disk y and ad
_]ustlng screw - with the 311 elleek V:—ﬂve fv, as .0

- 70
9.-In a gas- engme the eeneswe eyhnder-;;
1| bottom M, filled with granular or fibrousnon- .

j,combustlble material, and provided with: the;__':f_ff |

--_perforeted plate 2, as shewn and deserlbed

GEO M HOPKINS
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