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G 10,
0. elevation of the cylmdel showing a vertlcal
<o seetion of the gas-mixing cha,mber
S eocan enlarged horizontal section. of’ the cylmder;_;
. and gas-mixing chamber, taken on line z # in |
(T £ 1 T N I‘lg G is.an. el.ﬂarned houzontfﬂ sec-;_.;
-:_--:.";_t:r.ou taken on line ¥ y in Flg 3.

~ GEORGE M. HOPKINS OF BROOKLYY,

......

COMPANY OF NEW YORK N Y

GAS ENGINE

@PEGIFICATION formmg part of Letters Pa.tent No ,484 557 da,ted September 4 1883

Apphcatmn ﬁled Nuvember "‘4 18“2 (bu:} mnﬂe-l )

~Be it known that I, GEORGD M HOPKINS

T of Brooklyn, in the county of ngs and. State
. of New York, have invented a new and Im- |
5 proved Gas Enwme of which the: followm g 18 |
e a full, clear, and exact descmptlon R
[ I‘lo‘ule 1 15 a fr ont elevation of my 111:11:)1 mred |
asiee . gas engine.
oo s318 an enlm oed su‘le eleva;tmn of the cylmdel .
Fw 4.is an enlmﬂed side

Fig. 21s aside elevation. TFig.

par tly in. Sectwn

. Similarletters of referencein dlca,te the same“- |
P -_5!_: 1;)&1 tsin the different figures of the drawings.

s o This 111V611L1011 reht&s tothe class Of engmes,i
i 11:1 "ﬁ«hl(}h the pressure resulting from the com-
~ .+ Dbustionor explosion of gas and airis employed';

To CLZZ whom- zﬁ mm/ CONCErT, : R

Fig. 5is

Dby a governor.

- as amotive agent; and it consists in mechan-

-
s
40

o .dmw the: gas %md air. 111130 the eylmdel before_;
.. the crank upon which the power is exerted has.
oo advanced so farin its revolution as to pass
... .through any considerable portion of the avail-
R able 1}&113 of the stroke before the explosion in
- the cylinder takes place.
.+ by means of a mechfbmeal movement consist-
oo ing of a crank carrying alever of thesecond |
= . kind, the resistance being at the point of con-
e 11@(3(31011 with the crank, the power of the pis-
.. ton Dbeing apphed 10 one end of the lever,
. while the otherend is fulcrumed ina mov&ble-'_

‘ism for utilizing to the greatest advantage the.
IR R pressure ﬂ*enerated by the e*{plﬂsmn of the?
'.f’gases L )

s oo Ina gas engine 117 is de&u %ble to 1nt1 oducei_.
i " AR :j; as and air 111130 the eyllnc'lel in a thoroughly-
e mixed condition, so that the combustion of the |
. gas may be complete

This T accomplish

- This T aecomphsh by |
eonveylnﬂ* the gas and air together through a
... mixing-chamber having a series of partltlonsfl
. - extending from 0pp081te sides and alter 'nating
ow o inposition, 80-as.to form a zmzab passage,
o 35'?ffg'l':j.f.’--..__;,bhrough Wh]@h the gas and alr must pass be-
' It is desirable to

should tala:e pla.ee at 2 vzmable pomt in the
_early part of the stroke of the piston, to enable -
the engine to be controlled by explodmg a
greater or less quantlty of gas in the cylmder
This T'accomplish by a cr a,nk and eo:nnectmg o
| rod carried by the eceentric arm acting on =~ .
‘the explosion- valve, the time of contact be-
| tween the valve md and valve being varied
‘Furthermore, it is desu&ble co
to store up a 1)01131011 of the powel generated
by the explosion of the gas-to assist the pis- -
ton in its retum-stroke a,nd to equalize the .
1 ei:fect this by com- ..
‘pressing.a spring durlng the movement of the .

;pIStG*ll under the pressure ‘due to the explo-
{ sion of the gas, and then allowing the spring =~
to.react and assist the fly- Wheel dmmo‘ the I'e
.| turn-stroke of the piston. T e

motlon of the engine.

The cylinder A, in which the explosmn of

to the bed-plate G.

To one side of’ the evhndel A is mttached a, T :

2as- mixing chamber, H, thlough which the -

ThlS mixing-chamber

aperture a Opposﬂ;e the aperture « in the -

“outer. wall of the. ehamber H there is an ob-
long ngtmg opening,
f_closed from the mslde by the flap-valve ¢
This valve. 18 hunn* on pwots d; and: 18 pm- 90‘-{--.,_;;if_f-_g-r-g-ié'
Vlded w1t]1 2 lug, e to hmlt 1ts 111ward move PO
ment | _ _ T

‘b, _capable of bemg

On:. the fmnt Vertlcal .af'l of the mmmg
chamber His pwo’red a valve, I, capable of

-covering the opening b, and plovldecl with an 9 5
, | arm, fi the under side of Wlnch receives the ---.;;;5_;;
pressure of a spiral spring, g, which abutson - S

 ASSIGNOR TO THE EGO‘Z”OWIIO NIOTOR{_*fig;j_;.-_-:f,;;f;'f"fi
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‘@as takes place, Is: cast- with or attached to. 70;-5
;the hollow pedesml B and standard C.-
_open at the top and closed by the head D at
the bettom, and is provided with a solid pis-
.'ton }'_u whlch 1s connected mth the I'otatwe

Tt is

f; Both cylmder A zmd st‘mdard O aJl e Seem ed

gas and.air are dmwn towether in their pas- 80-}.."--’-:;:.-i_;f?'fg
-sage to the cylinder. B
‘H is long and narrow, extending from the -
back of the cylinder, 013 that Slde next. the
___Standald C, to the fr 01113 and is. ano*leﬂ soasto -
_’Z'commume&te with the cylinder thlrough the 8 5

_;;-:-}f-i--_f_mm whose .center of rotation. is eceentme to | the bed- plate G and holds the valve in its.
wops ot that ‘of the crank carrying. the lever. - It 18 'normally closed. posmlon the va,lve bemg,j....,:--s;

. 1oo

50 also esirable that the explosion of the  gas | stopped Dy the stud h.
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The gas-mixing chamber H has two series

of transverse partltlons i i, extending from

opposite sides. . The partltlons of the series 7

“extend {from the top of the chamber toward.

the bottom without touchmo it, and the par-
titions of the series 4 alternate in position

- with the partitions, and extend from the bot-

10

touching it. These two series of partitions
form a Sinuous passage, 4, through which the
gas and air must pass -{rom their respective

: va,lves k 1, before they can enter the cylinder

I5

20

| 23

A. - The cas-valve &k and the air-valvel are
alike in form and construction, each consisting -

of a metal flap suspended from pivots at the
top, and capable of opening inward whenacted

on by external pressure, and of closing over .
their respective openings when subjected to

pressure from within. The air-valve I opens

directly into the surrounding air, and the gas- .
valve % communicates with the gas- supply !:

pipe m. A branch of the gas-pipe m extends

to the burners = o, the burner n being placed !
~ horizontally to direct the flame toward the |
igniting-opening b, and the burner ¢ is ar-:
- ranged vertically to ignite the flame of the

~upper burner, n, should the latter be extin-
~_guished by the etplosmn of gas in the mixing

30
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40

chfbmber or cylinder.

At the top of the standa,rd C 18 JOHI‘H&]ed;
the crank-shaft K, having at the end above the
cylinder A a cr anlk- arm, L, ahd at its oppo-
site end a fly-wheel, M. In the outer end of

the crank-arm L is Journsled the double-crank
lever N, having the short doublearm p and
the 101]0'61‘ arm, ¢g. The bearing rof theshorter
arm receives the upper or crank-pin end of
the -connecting-rod I, the lower end of the |
connecting-rod being pwoted to the piston E.
The 1onger arm, g, of the double-crank lever

N is pivoted to an arm, P, whose center of

rotation is below and at 011e SIde of the axial

~ lever of the crank-shaft K. The shaft s of

the arm P is journaled in the curved arm Q,

| 45 secured tothe top of thestandard C, and reach-

50

ing over the path of the cr :zmk-alm L and its |
“appendages. By the eccentric arrangement

of the arm P the double-crank lever N which
revolves with the crank-arm L 18 made to
swing quickly on its bearing in the crank-arm

L durmn‘ the lower portion of its revolution

~and slowly during the remainder of its revo-

~ lution. The obJect of thisvariable movement
~ of the double-crank arm and the piston con-
nected therewith is twofold: first, to obtain
a quick downward movement of the pistonat
the lower end of its stroke to expel the pro-
ducts of combustion, and then to quickly raise
it as far as necessaly to draw into the ¢ylinder

55

60
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the requisite quantity of .gas and air before

the crank-arm hagadvanced far onits upward
stroke; and, second, to obtain the gréatestpos-

sible 1evelsge on the crank-arm during the.
upward stroke of the piston following the ex-
plosion of the gas.

A 01&111{, ¢, is attached to the outer end of

507

] the shaft s, for receiving a connecting-rod, %,

which extends downward toward the arm. f of
the valve I, and is provided with an adjust-

able head, v, which is capable of touching 7o
the arm f of the valve 1, the time of 1its en-
l gagement with the VELIVG -arm being variable

{ by the governor S. The head v carries a rod,
- tom toward the t()p of the chamber without

w, bent at the ends in opposite directions at
rlghb angles, its lower end extending under 75
‘the end of the exhaust-lever T.
The governor S is of the usu&l pattern, ha,v

ing the weighted arms ¢ a', which are thrown
outward by centrifugal force and act to draw

the rod %’ into the sleeve ¢ of the governor, 30
against the pressure of the spring d” which_ '
abuts against the governor-yoke and presses .
against the nut ¢ onthe rod &. The govern-

oi* receives its motion from a pulley £, -on
the main shaft K, through the belt ¢/, and the 8 5
rod b’ connects with one arm of a rlght angled
lever, I/, falerumed on abracket, 5/, extending
from the cylinder A, the otherarm of thelever

7/ being connected w1th the rod v by means of

each end. The exhaust-valve U, at the bot-
tom of the cylinder A, is pressed to its seat by
thearm 7’ of thelever T thelatter being drawn
down by a spiral sprmg, m, conneetmg with |
the base G. The pressure upon the valve U g5
i in excess of the pressure generated in the
cylmder A in the normal WOI‘]{IHG‘ of the en-
gine, but it is not so great as to prevent the
.valve from opening under extraor dinary press-
| ure independently of the regular opening 100
mechanism. Thevalve Uopensintothe cavity
in the pedestal B, and the exhaust escapes
through the 01:)6111110 w, elther directly into the .
open air or to a pipe leading away.
From the rear face of the boss of the ﬂy 105
| wheel M a crank-pin, W, projects for receiv- |
ing the upper end of a rod A’, the lower end
of which presses on curved Spl ing, B/, rest-
ing on the base-plate G. The erank- pln Wis.
| diametrically opposite the crank-arm 1, S0 110
that when the latter is making its upward
stroke the former will act through the rod A’
on the spring B’ to compress it, and when the
| crank-arm is making its downward stroke the _
$pring B’ reacts to assist it. 115
The engine is started by tmmnﬂ' on the gas
and Ilghtmg the burners = o, and then turn- -
| ing the fly-wheel M in the direction indicated
by the arrow until the required amount of gas
and air has been drawn into the cylinder A 120
by the upward movement of the piston. At
this moment the head » on the lower end of
the rod u strikes the arm 7 of the valve I and
opens the latter, allowin g the flame from the
purner N to be drawn in through the aper- 125
-__ _ture b, when the explosion immediately fol-
lows, drl‘vmg the piston Eupward, and at the .
saime time closing the valves ¢, £, and?. While
the piston is ascending power is stored in the
| spring B’, which is glven. out as soon as the 130
| erank- arm L passes its upper dead-center, and
assmts the fly-wheel in 1etur111ng the plston E

e

a link, %/, having a ball-and-socket joint at P '




5

0.7 engine.

s
- stroke of the plston and a 1ess amﬂunt of gas.
oo is exploded.

to the bottom of the cylmder

~arm L nears the lower. portwn of its. stroke

the double . crank ‘N, by reason of its connec-

As the erank |

~ tion with the eccentmcally arranged arm P,

moves the piston downward very 1ap1d_1y'_

oo and draws it npward very quickly to a suf-
.;‘;?i ~ficient distance to draw into the cylinder |
. .all the gas. and air required for the succeed-
. ing stroke.
i 10
o - valve U s 0pened by the "engagement of the |
:-f__rod w with the levér T, and the. products of
... . combustion escape mto the cavity inthe ped-

... estal B, whence they are conveyed away by
L % plpe to a flue or other suitable place for dis--

" During the latter portmn of the
downward stroke of the piston the exhaust-

It-will be Seen that the power a;nd speed of

the engme are 1egula,ted by explgdmg at eaeh

-----

I

_clalm as new, and desue to secure by Letters
| Patent, 18— |

ga,s valve k, air- V&IVG Z check- v&lve ¢, and S
TR ;- wmtmg Valve I, in combmatlon, as Speelﬁed 45
ST desembed takes pl&ee at 'each revolutlon of the |. o
e “When the engine is doing its maxi-
i mum work, the head v on the rod u touches the
... 20 arm f near its outer end after the greatest pos-
oo sible amount of gas and air has’ been drawn
st into the cyhnder but as the speed increases |
% . .:above the normal the action of the governor
oo S moves the head v towamd the pivot of the
valve I, and the latter is opened earlierinthe

_' e

. -

revolutlon thereof avariable quantlty of mlxed 30'_'_ s
‘gases, the prOportlons of the mmture bemg al )
ways the same.

- Having thus descnbed my mventwn WhatI _i : r:

o _ P 5_ _;_f_j_*?;;
1. Ina gas- engme the was mmmg chamber S

-H, ‘provided with p&I‘tlthIlS 14 alternatmg n -
""posmon and formmﬂ' the smuous passage y ; as
| herein- Speclﬁed - - EERET
2. In a gas- eng me the pwoted va,lve I, 40 L
__'.elosmg spring g, rod Uy and. crank ¢, in com- - -
| bm&tlon as herem Shown zmcl descrlbed }

4. In a gas- enﬂme the combination of the

mlxmg chamber H, provlded with partitions
i 4/, the valves ¢, k and -[, igniting-valveI, .
'a,nd 1gniting- burners n o, Substantmlly as,- AR
shown and described.

arm L, as speclﬁed

| GEO M HOPKINS
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5. In a gas:engine, the eombma,twn of the =

:Sprmg B, rod A’, and the crank W, the latter |
{ being &rra,nged 111 Opp(}SltIOIl to ’rhe cmnk _  ; | ';_5:-";.;;:?
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