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CHARLES HF\TRY ANDREW AND HUGH WILLIAMS o 5[‘001{[}01%"11 GOUNTY.'

OF OHESTER

DNGLAND

- GAS-;‘EN-GI N’:E'.' .

. mmBCIPICATION furmlng part {}i Lettars Patent "N{: 3‘1—1 538 rhted ﬂ.‘[ay 11, 1 886

Ap]}h{ ;L‘[um ﬁlml July ﬂ 1885,

SBI 1'1,1 o, l‘i‘{] hSJ

[Nﬂ "model, )

1o m’,é whom it mmf conﬂerm |

+ port, in the county of Ghester England, have

‘invented a certain - new and useful Impmve— |

ment in Gas- lmc-*mes, of whm]l the f()l{)wmﬂ is
a specification. |
. Our invention relates to tha,t class of engines
which are Uperated by an etploswe mixture
of gas and air, and which comprise, in con-

nection with each power cylinder and piston, a

charging cy]mder and piston, and examples of

* such an engine are shown in United States |

Letters Patent No. 301,078, ﬂmnted July 1,
1884, to C]Ja,r]es Henry And[ew, and Lebte:&

Patent No. 314,284, gr mted Mfm eh 24, 18&} 10- "
of the slide-valve conbmlhnﬁ‘ the charging-

“cylinders, for the purpose of increasing or ai.
‘minishing the quantity of gas taken mto the

the same uwentor

In the operation of engmeq of this class as

- ordinarily constructed, the clmtgmw -piston

moves simultaneously w1tl1 but-1n an opposite

direction to its power-piston, and at each ount-

ward stroke of the power-piston,which is ef-

- fected by the explosionof the compr essed mix-
ture of gas and air, a fresh char ge of explosive

mixture is passed 11‘0111 the (,,hm'ﬂ ging-cylinder

to the power-cylinder, and serves to displace
therefrom the waste gases r salting from the

. previous explosion,while the mward stroke of

the power-piston serves to compress such
fresh charge of explosive mixture within the
-cmubusbmu chamber at the end of the power-

~ecylinder, and plepmmtm y to its 1gnition in

that chamber when the power-piston rmehes
the inner termination of its stroke.

From the above description it will be un- | -
a side elevdtion of an engine eml}odymﬂ our
‘invention,
section upon the plane of the dotted line z «,
Fig. 1.  Fig. 3 18 a similar horizontal sectwn
upon the plane of the dotted line y ¥, Fig. 1.
Fig.4isavertical longitudinal section ofthe en-

derstood thatin this elass of engines the power-
__ piston has an operative sbmhe in one direec-
- tlon mlly, and an important: oljJecb of our in-

vention is to provide an engine wherein the

crank-shaft and fly-wheel "mll receive twoim-

pulses ab ‘each 1"ev01ut1011 msteﬂ,d of oue, a8

| gine.
Lan engme upon the plane of the dotted line z 2,

‘Fig. 3. Fig. 618 a transversesection upon _the -
planeof the dotted line 1 1, F1g. 4, which passes

heretefore.

In carrying out om* mventlou we ELI‘I‘..:H]{"B"_

two power-cylinders in line facing each. Other

and in whiech work two connected power- pIS— |
“tons, which, by a connecting-rod, operate the

crank, and we also arrange two {3].1‘11‘0'11]9‘ cyl-

ders 11:1 line facing each Other mld m said

cha,rgmﬂ' cylmdars work two conueeted charg-

et II]GIOSII] |
and also thmuﬂh a portion of the passage and

.{Lpeltuxe&, whereby the charging-cylinder and

| _.' comle{,tmn retewe nmtlon fmm the power

4 Beit known that we, CHARLES H INRY AN-
R DREW and HUGH ¥V1LLI_AMS both of Stock-

p]SbUIJS .
In eng ines of the clﬂ% to Whlﬁll our ]uvan-

“sion reldtes slide-valves, operated by an ec-
centric, have been {*mplﬂyed to contrcl the =5

ignition of the explosive mixture within the

_(,mnbustlon chamber by an igunition-flame

burning within an ignition pochet or camty,

and a .sc-mew]mt St 11111*'1,1* valve has been em-
‘ployed for controlling the admission of gas

and air to the {:h‘wgmu -eylinder, for the pur-

pose of obtaining the proper relative propor-
tion of gasand air;
for mmuta,mmn a 11mf01‘*m speed of the engine

and in order to provide

a governor has been employed which oper- 4
ates, in connection with a valve independent

charging- cylmdn as the speed ol the engine
may f{ail below or rise above the uniform

.ﬁpeed which it is desired to maintain.

Qurinventionalsorelatesto meansemploy ed

for operating the valve, whereby the admis-
sion of air and gas to thecharging-cylinder or

the two charging-cylinders is controlled, and
to the mechanism whereby the governor acts
upon an independent gas-valve for inereasing
or diminishing the quantity of gas adnntted

for mixture w:th a tlu}u mined .-J,ml 111111?01*111
quantity of air,

The invention consists in novel wmbum-'

| tions of parts, which are hereinafter described,
| and pointed out in the claims.

In the accompanying drawings, Figure 1 1S

Fig. 2 18 a longitudinal horizontal

Fie. 5 is a transverse vertical seetion of

through the combustion-chamber and the jack-
sald chamber and the cylinder,

50 mg plstons,whlch by a lever or other sultable l power- cylinder are conueeted ‘md Flﬂ‘ 71sa 100



10
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detailed sectional view her emafter descmbed !

and upon a larger scale.

Similar letters of reference deszlgnate corre-
sponding parts in all the figures.

A A’ designate two po‘Wer-cylinderS, which
are arranged in line facing one another, and

are here represented as connected by a brace

or stretcher, A?, cast integral with them.

BB’ desi gnate two charging-cylinders, which
are also arranged 1n line facing each other,and
are here represented as below the power-cyl-
inders A A’. These charging-cylinders are,as
here shown, cast integral with the bed plate
or frame B? and the connecting-brace A’ be-

tween the power -cylinders, is formed with a

broad horizontal foot or flange, A°, whereby
the two power-cylinders are ﬁrmly secured
upon the bed-plate B’ The bed-plate B* is
likewise constructed with two upwardly-pro-

2 ) jecting standards or portions, B’ in which are

25
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tormed or held bearings & for the crank-shaft
C, which, as here shown, is provided with a
ﬂy wheel C', and a pulley, (*, from which

power may be transmitted by a belt. (Not.

here shown.) -

At their outer endsthe two power-cylinders

A A’arein free and open communication with
the two combustion-chambers D D', having
their inlet-throats a presented in a horizontal
directionand at the side of the cylinders. Both
the power-cylinders A A’ and the combustion-
chambers D D’ are surrounded by jackets D?

D’ to which cold watier or other cooling agent

may be supplied by pipes ¢, and from which
the water or other cooling agent may be dis-
charged by pipes 2%, as. best shown in Fig. 4.

To the power-cylinders A A’ are fitted two.
power-pistons, F E'; which are eonnected by

a. brace or tie, I, mdde in the same casting

with the plswn bodles and motion isi mparted

from the power- plston by @ connecting-rod,
E’, which is connected with a wrist, e, in the

piston b, and with the crank-pin of the crank

(’ on the crank-shaft C; consequently it will

be understeod that the two power:pistons I

K" move simultaneously, each performing its
outward stroke,whilé the oppos.lte p1st0n per-
forms its 1nward stroke. |

In the oppositely-arranged charging-cylin-
ders B B’ arefitted charging-pistons P I“' which

are connected by a rod, F% and motion is trans-

mitted from the power- p1sbon.s to the charging
pistons by a lever, I, which is best represented
in Figs. 3, 4 and B, but also in Fig. 1. The
upper end of the lever F¥is pivoted on a pin, ¢,

inserted in a slide or sliding block, ¢, and se-
cured fast in the brace or connection B, be-
tween the two power-pistons K E. The block
or slide ¢ is fitted to a slideway, ¢’, which is
formed in the brace or connection A” between
the power-eylinder, as best shown 11:1 Fig. 3.

The lever I is slotted or yoked at ¢* ¢, 50 as
to receive slides or blocks ¢° ¢, the former of
which 1s supported by and fr ee to turn upou
a pin, ¢’, fast in the bed-plate I3°, and the lat-

ter of which, ¢/, 1s carried by a pin, ¢, pro- |

341,538

jecting from the rod T% connecting the two

charging-pistons.
As the two power-pistons E E are moved

backward and forward, they impart a simul-
taneous movement to the two charging-pistons.

F E in a reverse direction to that in whiéh

70

the power-pistons are mﬂviug, *the lever ¥°

gliding freely upon the blocks ¢’ ¢', in order to

compensate for the Varymg dlstance between
‘the 1)111& or pivots ¢’ ¢’ and the faleram- pm or
pivot ¢’

Ixtending {from the outer ends of the two
charging-cylinders B B', and formed partly in

the power-cylinder struetme and partly in
the base or bed plate B’ are passages d d,
through which the exploswe mixture of air
and gas is discharged from the charging-cyl-
inders to the power- cylinders, and below each
cylinder structure is bolted a chest or passa,ge?
d*, which covers apertures or openings d’ d* in
the cylinder structure, whereby communica-
tion is established between the passages d d
and the combustion-chambers D D’. The ap-
ertures d’, which are covered by the chests or
channels d’, havesecured over them wire-gaunze
or analocrous material, &, for ming fine meshes,
and the e*{plogwe mixtare of air and gas in
passing through eithér passage d or d' from
either charging -cylinder must pass through

‘the opening or aperture d’, which 18 shielded
by the wire gauze @°, in order to reach the
“combustion-chamber D or IY. DBy the passage
of the air and gas through the wire-ganze d°

they become more unifor mly mixed and afford
better results when exploded.
Extending from the power-cylinders near

75

80

90

100

their ends, which are open,.are exhaust-pipes

‘¢, and each power-piston E or E', at the ter-

mination of its outward stroke, passes just
beyond the exhaust-pipe ¢, and allows the free

-exhaust of waste gases from behind the piston

to said exhaust-pipe.  The return of the ex-
plosive mixture through the opening d* 1s pre-
vented by a check-valve, d’, applied thereto,
as shown in Fig. 6. -

The ignition ofthe exploswe mixture within
the combustion-chambers D D' is controlled

105

I1IQ

by sliding valves G G',.which are fitted to

slideway Sf,. closed by platesor covers f’, which
are held in place by bolts /2, having springs f°,

arranged between said plates and nufs I upon

| said bolts.

115

In each valve &G G’ is formed a passq €, A -

which by the reciprocation of the valve is al-

ternately brought into comwmunication with

wherein is an ignition or master burner  J s
which is supphed with gas, and to which is
admitted air to support combustion by a pas-
sage leading into the said ignition pocket or
cavity. When the valve G or G’ is moved in
a direction to bring the passanfe or chamber
J*® opposite the ignition-pocket f*, such cham-
ber isfilled with the explosive mixture , which

120

‘the throat «, leading from the combustion-
‘chamber and the 1g111’51011 pocket or cavity 1°,

125

130

it has received through the throat « from the -
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'00111b115t1011 elmmber D or D', and when the | mmfed upward fmm that p051t1011 its cove A’

~ c¢hamber or opening f° in the Valm is brought
{Jpp{mte the ignition- poekeb f'the gas th&rem
~is ignited, a;nd upon the return movement of
5 the valve serves to ignite the explosive mix-
ture within the combustion-chamber D or D

~T'he plate or valve-chest cover f’ has in it an

‘aperture, f*, which is opposite the ignition-
pocket 1°, and serves to ventilate the chamber
or valve-passage f°, to free it from foul gases.

1o
S In the position which the parts occupy ab

the left-hand side of Fig. 3 the explosive mix-
‘ture in the combustion-chamber D is just

‘about to be exploded, and when this is done
15 -the pressure thereby pmduced will force the
. piston E outward and produce its workmg

stroke. - When the power-piston has com -

pleted its outward stroke, it comes to the po-

sition shown at the right hand of Fig. 8, just
beyond the exhaust-pipe e, soas to permit the
free exhaust of the waste. gases through the
exhaust-pipe, and the charging-piston b o has
at this time completed its inward stroke aud_
discharged its capacity of the explosive mix-
ture into the power-cylinder A’. During the
‘“inward movement or stroke of the piston E
the explosive mixture within the cylinder A’
and chamber D’ are compressed into the com-
Dbustion-chamber 1Y, and are there ignited by
the valve G, to produce a return movement of

20

) S

I

3¢

the power- plstons, hence it will be seen that

- the power - pistons, being arranged in line
~and connected, transmit to the erank-shaft C
- two lmplﬂbﬂﬁa durmﬂ' each revolution, and so
35
| a uniform speed.
~ The two valves G G, as here shown, are op-
erated by eccentric- rods G G, exbendmg from
~asingle strap, G*, the rod G° bemg jointed to
. 40
- - may be operative. r
~ The admission of air and gas to the charm
ing - ¢ylinders B 13" is controlled by a slide-

| cmmecbing 1t with the eccentric-rod G*.
- valve works within a chest, %, having a cov-
ering- pl;ute' i, held to its place by springs and
) lmlts AN AN like those shown for holding the
~ valve-chest covers f"in 1:slaee The Valve-
| 50 chest 7 is constructed Wlth an alr-inlet passage,
Jy and with passages j° 7%, which lead, respect-
- 1vely, to the outer ends {Jf the chargmn' - eyl

inder B L, as best shown in Figs. 2 and 5.
The cover ¢ of the valve- chesr is constructed

with a cross bar or portion, ¢, and the valve
H has aline or series of apertures, ', as shown
in Fig. 2, which work under and are alter-
nately G}Lpo%ed on the opposite sides of this
| cross:bar, and on the inner face of the valve
60 lS 2 cove or cavity, i® , Whereby the passages
J'J* are placed mlternmtely in -communication
with the air-inlet passage 5. The construction

55

of the valve and chest, with its ports and open-

- 1ngs, is best shown 111 I‘w 7 but on a smaller
| 65 smle. i Fig. b.

The valve H 18 Sll.OWll 1n I‘ws. 5 aud 7 as

stem,

tend to produce the 1*'1111n11]ﬂ' of the engme ab

.m*m , m, wherein is detachably secured a screw,
the SLIELI) at g, 11 01'-dw that such meahamsln__

| the stem /&’ (}1’ the independent gas-valve F.
va.lve, H, which is reciprocated by a rod, H’, !
-This

if by the operation of the bell-crank lever )

‘to fall to the poswmn shown in Fig.
of gas is then cub off

| bmuﬂ*ht tointerpose between the tappet-screw

will first place the air-inlet § in communication
with the passage j', thereby admitting air to the
cylinder B, and during the latter part of the
upward movement of .the valve gas will be

o

‘admitted through the holes h in the valve, and
‘and through the passage j° to the charging-

cy]mder B. By this valve a larger quantity
of air than gas i8 taken In with each charging
of the eylmder in order to supply the air and

75

gas in proper proportions, and to make the

mixture most effective and economical. The
valve-chest cover 7 1s also formed with a cy- go '-

lindrie bore, #, wherein is fitted an independ-
“ent gas-valve, fu, here shown as in the form of
a plstml having an annanlar groove, %, be-

tween 1ts ends, :;md a downwar dly- GXtEﬂdll]ﬂ‘

G.:iS 18 ‘Idlllltted from any sultable

sonwe thmuﬂ‘h a pipe, ¢°, to the valve-chest
, and when 1110 portion -:}f reduced diameter

85

oi the valve & is opposite the pipe i* the gas
is admitted in largest quantity, and by rais-
‘ing the V’lee the quantlty of gas passing from
| the pipe " will be more or less recduaced.

I designates a governor, the balls I’ of which

“operate on the Eapmdies I’ in a well-understood
“manner, the governor being driven by a belt,
T2, from a. pulley, T', on the crank-shaft C. .

J de%wnwte& 3 bell-crank lever, which is ful- >

“crumed mﬁ 4> and one arm of Whlch engages

with the governor- ‘S]:}llfldl(} I’, while the other
and longer arm carries a trlp piece, {, which
18 pwoted at ¢ to said bell-crank lever. This
trip-piece ¢ is free to rise, but is prevented

from falling below a horizontal position by a
toe or stop, Z extending from the he]l crank

lever J u mler sald trip-plece.

‘The valve H has a downwardly-projecting 105

vhwh forms a tappet or pin mwmg up-

'wm d or downward with the valve asit travels,

and which is directly below or in line with
110
The screw m’ 18 80 adjusted that-at the up-
ward movement of the valve it will not come
into direct contact with the valve-stem i*; but

the trip 18 moved inward between the point of

I t5' |
the serew m’ and the valve-stem %% the valve H .

1 will at its next upward movement raise the
trip-piece and the valve k, and cut off the sup-

ply of gas entering throug:: the pipe ¢°. |
~ When the speeﬂ of the engine execeeds its
desired limit, the bell-crank lever J and the
trip-plece ¢ atbached will occupy the position
shown in Fig. 1, and ther eby permittbe valvek
The flow
“from the charﬂ*mg cylin-
dem, but when the engine is running at its

120

125

normal speed by the deplessnm of the gover-

nor-balls the lower arm of the bell-crank lever
J 1s thrown outwardly from the line of the
axis of the governor, and the trip-piece 7 is 130

0y and the stem &’ of the gas-valve, and by the

"'upwwrd movement of the slide- V&IVe H the

abm:lt in central pOSltIOll a.nd as the valve is gas- V'ﬂ‘i?e K mll be raised to a position above

100
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that shown in the dlawmﬂ's andtherebyopen | the charging-pistons, the connecting-rod, the

a constant passage for the ﬂfm of gas while
running at its normal speed. |

It will be obviousthat, if desired, two other
power-cylinders might be arlanﬂed opposite
each otherandinline by theside of the twopow-

er-cylinders here shown and connected with
thesame crank-shaft,the twocranksbeingsetat

right-angles to each other, if desired, and the
fly-wheel being arranged centrally between
the two pairs of power-cylinders.
of oppositely-arranged power-cylinders would
thenhaveits pairof oppositely-arranged charg-

ing-cylinders, and the mechanism would all

be duplicated for each engine.

‘What we claim as our-invention, and desn:‘e '

to secure by Letters Patent, is—

1. The conibination, in a gas—engine, of two
power-cylinders arranged in line with each
other, two connected power-pistons working
In satd cylinders, two charging-cylinders and

two connected charging-pistous working there- -

1n, and connections, substantially as herein

described, between the said power-pistons and |

the said eharﬂlng plstons for the purpose
herein specified.
2. ’I‘he combmatlon of the power plstons

Each pair |

crank-shaft and crank, and the lever connecb-

ing the power-pistons and the charging-pis-

tons, substantially as herein set forth. |
3. The combination, with the ignition-valve

‘and the eccentric-rod “for Operatmg the same,

of the charging-valve working transversely to
the ignition-valve and the connection between
the ]attel valve and. the said eccentric-rod,
substantially as herein set forth.

4. The combination, with the ﬂ*@ifelnor and :

the charging-valve and a cut- off of a pin or
tappet provided on the said valve and a plece

-connected with the governor, to be interposed

and withdrawn from bevween the said tappet

and the cut-off, substantially as and for the
- purpose herein described

CHARLES HENRY ANDREW

HUGH WILLIAMS.
- Witnesses to the SIgnatme of HUO‘h Will-

| I&D]S

HENRY T. BROWN,
- FREDK. HAYNES.
Witnesses to the 31guatu1 e of Clml]es Hen ry
Andl oW -
WL, HALLIW"EIL
Wi SYKES. |
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Correction in Letters Patent No. 341,538,

- i

It is hereby certified that in Letters Patent No. 341,538, granted May 11, 1886, upon
the application of Charles Henry Andrew and Hugh Williams, of Stockport, County of
| Chester, England, for an 1mprovement in ¢“Gas Engines,” an error appears in the
printed specification requiring the following correction, viz: In line 36, page 2, the
| reference letter *h*” shounld read a?; and that the Letters Patent should be read with -
this correction therein to make it conform to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 18th day of May, A. D. 1380.

[ AEAL. ] H. L. MULDROW,
Acting Secretary of the Intertor.

e L

Countersigned:
M. V. MORTGOMERY,

Commissioner of Patents.
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