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CITARLES TIENRY ANDR mv‘ OF bTOCKPORT‘ COUNTY OF CHE 'STER, BENGLAND.

GAS»MOTOR ENGINE.

E?ECIFICATION forming pmt of Letters Patent No.301,078, dated July 1, 18&4.

Ap]ﬂlﬂﬂtrlﬂn filed March 8, 1834,

(Nomodel.) DPatented in Bngland June 20, 1883,

No. 3,066,

Yo all whom it may concern:

Be it known that I, CHARLEY HENRY AN--
DREW, a subject of the (Yueen of Great Britain,.
1(331(1111;; at Stockport, in the county of Ches-
ter, England, have invented new and useful
Improvemeuts In (zas- Motor Engines, (for
which I have obtained a patentin Great Brit-
ain, No. 3,066, bearing date June 20, 1883 )of
11?111(3]1 the follownw 1S a spemﬁcatlon

My invention 1‘61&1305 to Improvements in
gas-motor engines; and the objects of my im-

provements are to produce an explosion, and

50 obtain one effective stroke of the piston at
cach revolution of the crank-shaft, and to ex-
pel the remaining products of a Previous ex-

plosion from the power-cylinder by the inrush

of . the next charge of explosive mixture. T

attain these ObJeOtS by the mechanism illus-

20

_ phn both partly in section, of a gas- motor

b
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trated inthe accompanying five sheets of draw-

ings, in which—
hﬁﬂl‘@ 1 18 a side elevmtlon, and Kig, 2 a

engineto whichmy 11]11)1‘0V61]1€11fs arcapplied.
Fig. 3is avertical section on the 11116 A B, Fig.
1. I‘Jg. 4.18 a vertical section, on an enlar ﬂed-
scale, on the line C D, Tig. 9 - Fig. bis a de-—
mched view,on an enl‘u’ﬂ ed sczﬂe Gt the slide-

valve whlch controls the ‘ldmlSSIOll of the ex-

1}1081‘?6 mixture to the power-cylinder. Tig.
6 is a plan view of the slide-valve shown in
Kig. 5. Fig. 6*is a plan view of the valve-
cover, and Fig. 6" is a plan.view of the valve-
cover and slide-valve. Figs. 7 and 8 are de-
tached views, the former partly in section, of

the governor and the valve which 1"enuhtcs.

the supply of gas to the engine.

Similar Ietters referto snmhr partsthroue h
out the several views.

‘The power or working cvlmdel a and the
charging or compressmﬂ eylinder b are pr ef
erably arranged tandem, with their pistons «
and 0’ 1'espect1ve1y cast, in one piece with the
web or frame e. |

To the crank-shaft d issecured the erank &,
which is connected by the 10(1 d* to the 1‘}1&011

« in the power-cylinder «. A combustion-

chamber, ¢’ is attached to and forms part of
the power- cyhm.er a,and the admission of the
charge of gag and air to this combustion- cham;
ber 1 't controﬂed by the slide- v&] ve k.

| valve £ has a cover, [, and is reciprocated by

arod, &, connected to an eccentric, &, on the
Gld,nk %lmft d. The admission of gas to the
engine 1s ¢controlled . by a valve 160 uhted by
and operated from the governor. (See Higs,

7and 8.) Gas passes from the main Supply-

through a gas-bag, ¢, and from Lhe.n(,e through
thepiped, Lothe VEL]VG rlhep] pec leadsto the
chamber of the plug-tap ¢*. This chamber has
a number of holes or perfor ations dr 1lled in 1,

which correspond with holes ¢’ in the barrel or
body of the tap, and through which gas passes
to the pipe ¢', and thence to the engine.
elbow-lever, ¢, is secured to the tap ¢, the
ax1s of the pluﬂ" of the tap forming the fulernm
of the elbow-lever, one arm of 1\*]110]1 1S CON-

nected to the governor-spindle £ in such man-
ner that when the speed of the engine in-
creases and the governor-balls raise Lhe Spin-
dle f by means of a collar, 7/, the elbow-lever
¢® turns the tap ¢ and pmi*bmlly or entirely
closes the perforations ¢’, and so partially or
entirely shuts off the supply of gas from the
engine. On the other hand, when the speed
of the engine decreases,the Spl"l]]g f*oraweight
overcomes the weight of the governor- b’l]]S
and iowes down the spindle f and tarns the
tap ¢ in the reverse direction, thus opening
the 1361‘101 amons ¢’ and again ‘Ldmlttmg ods to
the pipe ¢'. The movenmvt of the Glbow le-

ver ¢ may be limited and controlled by the

set-serew ¢® and lock-nut e The pipe e is

Pprovided with a gas-bag, ¢*, and’ is connected

to an opening 1n the cover g of the slide-valve
h, through which gas is admitted to the charg-
ing-cylinder b. 'The slide-valve i 1s provided
with a vertical row of slots or perforations, 7/,

~and the valve-cover g has a vertical passage,

g', corresponding with the perforations " and
communicating with the pipe ¢', so that when

the perforations A’ come opposite the vertical

passage ¢ gas passes into the port A in the
slide-valve. The air-supply pipe ¢ 18 con-
11(301:(3{1 tothe slide-valve i by means of the pas-
sage ¢°.  During the outstroke of the piston b’
in the (3]1.;11011]3 cylinder b the slide-valve &
moves in the right-hand direction, and one end
of the port 7° comes opposite the passage 07
leading to the charging-cylinder b, and the

Th]S | other end of the port »* comes opposite the
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passage 4%, leading to the air-suppily pipe 4,
while at the same tlme the perforations/’ come
opposite the passage ¢'; and as the piston
continues its outstroke it draws gas from the
pipe ¢ and air from the pipe ¢ throncﬂl the
port 4° and passageb?, thorebythoroun*hly Mix-
ing them during their passage into the charg-
ing or compressing cylinder b; and when the
mixed charge has been compressed during the
instroke of the piston & it is driven from the
cylinder b through the passage b* and port 7’
1n the slide- “Vda]VG i, (which has been moved in
the left-hand dlreotmn,) through the passage
4" into the pipe or reservoir j, through which
1t 18 conducted to the combustion- chfmnber a’,
The slide - valve & controls the admission
through the port A* and discharge through the
port I of the explosive mlxture to and from
the charging or compressmﬂ cylinder 0. The
slide-valve 18 connected by a rod, 2*, and le-
ver I’ to a short shaft, 7%, connected to a slotted

lever, i', actuated by a bowl on the strap of

the eecentrlc k' on the crank-shaft d, and so

operates the slide- valve 2 as the crank-shaft |

revolves.
The operation is as follows To start the en-

e1me the fly-wheel @’ is turned by hand or oth-

erwige, and during the outstroke of the piston
b a charo"e of gas and air is drawn through
the port 73:* and passage 0* into the charging- (3}1
inder 6. "On.the return or in stroke of the pls-
ton I’ the slide-valve % will have moved suffi-
ciently in the left-hand direction to close the

- port /® and open the port 7°, and the explosive

40

45

charge is driven or forced throunh the pas-
sage 7 , port /', and passage j” into ) the pipe or
reserVoir J. dhe ex:ploswe chargeisconducted

through the pipe 7 and admitted to the com-

bustion- chamber &’ of the power-cylinder a,
through the slide-valvek, in the following man-
ner: When the piston &' of the ch'u‘-ff:lnfr cyl-

inder 6 18 about one inch from the end of 1ts

instroke, the piston «’ in the power-cylinder «
will be about one inch from the end of its out-
stroke—i. e., near the. exhaust- -openings «.

At this time the ports &* and %' in the slide-

dd
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valve t will be opposite the small chamber 7
in the valve-cover I, thus Opemnﬂ' a comimu-

- nication between the passage j leading from
=0

the reservoir 4, and the passage a 10‘1d11w' tothe
combustion-chamber «’.

gasand alr under pressure rushes fromthe pipe
OF TeSeryoir J through the passage 5° and port %°
into the small chamber Z" and thence through
the port &k*and passage ¢’ ‘into the combustion-
chamber «’. The charge drives before it
through the exhaust-openings «* any non-ex-

| ploswe vapor that may be contained both in

the chamber ¢ and cylinder «. The piston

«, on its return or in stroke, drives the charge |

before it from the cylinder ¢ into the combus-
tion-chamber «’,
explosion, whﬂe at the same time the piston
O’ 18 dmwmﬁ a fresh charge of gas and air into
the cylmdpr b.

The nmied chfu*we of

and -compresses it ready for

301,078

nition-pocket L in the slide-valve £ comes over
the passage o' in the wvalve-cover /[, leading
from the gas-supply pipe o, and receives a
supply of gas through the slot »” previous to

reaching the master 11011(3 m, where the gas in

the ]_30(3]1813 n 18 wmted The master llﬂ‘ht m
1s kept consta,ntlv burning in the chlmney m’
in a division of or near the combustion-cham-
ber . An opening, m?, in the valve-cover /
admits a current of air, ‘which causes the gas
111 the pocket n.to be ig nited. ‘When the pis-
ton ' has compressed the charge intothe com-

bustion-chamber ¢’, and 18 on the point of be-
ginning its reverse or out stroke in the posi-

'131011 shown in Figs. 1 and 2, the slide-valve I

will have been moved 1n the right-hand di-

rection, and as the valve continuesits traverse

the flame in the pocket n ignites and explodes
the mixture under pressureinthe small cham-
ber I’ a moment in advance of uncovering the
l)aSS&Q,‘G a’, leading into the combustion-cham-
ber «?. 'This preliminary explosion in the
chamber I and pocket » instantly ignites and
explodes the main charge in the combustlon-
chamber ¢*. The result of the explosion of the
main charge is to propel the working-piston a
outward antil the edee of the exhaust-openings
¢’ is uncovered, When the products of combus-
tion, being in a state of considerable tension,

will ra,p1dly escape during the traverse of the
piston overthe said openings & *and be reduced
to about atmosphel ic pressure, and before Lhe
openings ¢’ are again covered bv the piston ¢’
on its inward str oke the remaining products
of the previous explosion will 11fwe been ex-
pelled through the openings ¢’ by the next
charge of gas “and air admitted to the combus-
tion- clnmber «*through the valvel, as already
described. A small ]_)01‘131011 of the elfective
stroke of the piston « isthus sacrificed for the

| purpose of expelling the remaining products

of combustion by the inrush of a frosh charge
of explosive mixture under pressure. When
the slide-valve & is again moved in the lef-
hand direction,the waste cases in the 1gnition-
pocket 7 escape through the opening m?in the
valve-cover ! previous "to the pocket n recelv-

ing a fresh supply of gas, which is ignited at

the master light m, as already de&cllbed and
a8 the slide- Vftlve i moves in the right- lnnd

directionthe flame in the pocketn ag ain causes

70

So-'

90

95

100

IOLS

I1IO

115

a preliminary explosion in the chamber U',and

§0 in this manner explodes the main charge in
the combustion-chamber ¢ at the commence-

ment of each effective stroke of the engine.
My improvements are e shown applied to a
horizontal gas-engine only; but it is obvious
that they are eqmlb applicable to gas-engines
of a vertical type.
- Having stated the nature of my 1111*‘611131011
and descrlbed the manner of performing the
same, I declare that what I claim, and desire
to secure Dby Letters Patent of the United
States, is— *

1. The combmatlon in a gas- motor engine,

During the instroke of the piston « the ig- | with the chfunmn cylmder Z), provided Wlth a
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piston, &', and the passages b2
to the pipej, of the slide-valve h, provided
with ports /* »° and slots 7/, the port 2 com-
municating by the passage 7* with the alr-pipe
t, and the slots 4’ communicating by the pas-
sage ¢ with the gas-pipe ¢, substantially as
and for the purposes herein set torth.

2. In a gas-motor engine, the combination,
with the power-cylinder «, provided with a
piston, «
openings«’, and the passagea, of a, slide-valve,
k, having an ignition-pocket, 1, a port, £°, com-
municating with the preliminary explosion-
chamber I” and with the pipe § by means of the

passage j%, and a port, L*, communicating with

and y', leading |

combustion-chamber «*, exhaust-

the chamber I’ and passage ¢!, and the valve-
cover /, provided with the aforesaid prelimi-
nary explosion-chamber 7, passage o, and
opening m’ substantially as shown and de-
scribed, for the purposes specified. |

The foregoing specification of my improve-

‘ments 1in gas-motor engines signed by me this

20th day of February, 1884.
' CHARLES HENRY

ANDREW.

Witnesses:
JOHN WM. MARGESON,
| 26 Avenue St.,
P. HIcKsoN, o

46 Hall St., Stockport. =

Portwood, Stockport.:
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