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To all whom it may concerr: |

Be it known that I, JOHN TAYLOR, of the
firm of John Taylor & Sons, a subject of the
Queen of Great Britain, and a resident of Not-
tingham, in the county of Nottingham, Eng-
land, have invented certain new and useful

Improvements in Gas- Motor Engines, (for.

which T have obtained a patent in Great Brit-
ain, No.708,dated January 15,1839;1in France,

"No. 184,758, dated May 1, 1889; in DBelgium,

No. 64,302, dated May 4, 1889, and in Spain,
dated May 20, 1889,) of which the following
ication.

This invention relates to gas-motor engines;
and the object of my invention is to obtain
by improved and simple means an impulse or
working stroke at each revolution of the en-

‘gine when in full work. To effect this pur-

pose I have two cylinders arranged, prefer-
ably, side by side, each fitted with a piston
and connecting-rod actuating a crank-shaft
with two cranks in same, one placed at an
angle of sixty-five degrees, or thereabout, in

‘aidvance of the other. One of thesecylinders

is for drawing in, mixing, and compressing
the charge of gas and air, which I call the
“compressing-cylinder,” and the other cylin-
derisforobtainingpower bytheignitionof the
charge, in the manner hereinafter described.
This eylinder I call the “working-cylinder.”
To the outer end of these cylinders farthest
away from the crank-shaft I attach a strong
and suitably-formed casting containing the
distributing-valves and a receptacleorcham-
ber called the “exploding-chambér,” which

- latter forms the end of and is a prolongation

40

of the working-cylinder. - This casting I call
the “breech end.” In this breech end I fit
three or mora cylindrical flanged valve-seat-
ings, each carrying a mushroom or other

shaped valve fitted with a stem working in |

suitable guides. Kach stem is fitted at 1its
onter end with a collar, between which and

the outer guide a spiral springon the stem Is
compressed every time the valve is raised

from its seating. This insures the return of

‘the valve to its seating at each revolution of

the engine. - One of these valves, called the

“ oag-valve,” is for the admission of gas to the

aun.. —_—— e —

| called the “air-valve,” is for the admission of

the mixture of gas and airto the com pressing-

“cylinder, and the third valve, called the * ad-

mission-valve,” is for the admission of the
compressed charge from the compressing-cyl-

inder to the exploding-chamber of the work-

ing-cylinder by a suitable port or ports. All
these valves T make, preferably, to open one
way, and, to insure their acting in a thor-
oughly reliable and quiet manner, I prefer
to actuate the opening and closing ot the gas
and air valves by one end of a double-ended
lever or tappet and the opening and closing
of the admission valve or valves by the oppo-
site end of the same lever or tappet, the said
lever or tappet being fixed in the center, or
thereabout, to ashaftworking in suitable bear-
ings. This shaftreceivesarockingorrecipro-
cating motion by a second lever and rod from
an eccentric or cam on the crank-shaft, or by
other suitable means, in such a manner that
the gas and air valves are opened and closed
during the outward stroke of the compressing-
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cylinder piston and the admission-valve s

~opened and closed during the inward or re-

turn stroke of the same piston,or these valves

may be Workefl--au‘i*omaticaﬂy without levers

or tappets. |

The operation of the engine is as follows:
On the first outward stroke of the compress-
ing-piston toward the ecrank-shaft, when turn-
ing the fly-wheel by hand or other suitable
means, a suitable mixture of gas and air is
drawn past the gas and air valves into the
compressing-cylinder during the whole out-
ward stroke, at the termination of which the
oas and air valves are closed by the lever de-
seribed above, or automatically. On the re-
turn of the piston this charge is compressed
to the necessary density and forced past the
admission-valve into the exploding-chamber
of the working-cylinder, where 1t is fired by
any suitable means. The effect of the igni-
tion of the charge is to propel the piston of
the working-cylinder outward, and thus make
a working stroke of the engine, until the pis-
ton near the termination of its stroke wun-
covers an exhaust-port, which is formed in
the working-cylinder within one-eighth of

so air-valve or air-passage. The second valve, | the stroke, or thercabout, of the outer end of
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the stroke of the piston, which it uncovers | G’, and 1I', cach formed with a stem working

and covers during its travel. The produects
of combustion being under pressure escape
rapidly through the exhaust-port until they
are reduced to about the atmospheric press-
ure in the eylinder. At this moment, owing
to the angular advance of the crank of the
compressing-cylinder, the charge of gas and
air from this latter is being forced past the
admission-valve into the exploding-chamber,
where 1t drives the products of combustion
before it and out of the exhaust-port until
all, or nearly all, of the products of combus-
tion are expelled through the exhaust-port
by the time that this is covered again by
the piston on its return-stroke. After the
exhaust-port is covered and during the re-
mainder of the return-stroke this piston
drives back the mixture of gas and air into
the exploding-chamber and compresses it to
the requisite density, ready for ignition at
thecommencement of another outward stroke.

The gas-valveis opened and closed by suit-
able means from the air-valve, or from the le-
ver opening the latter, and the connection
between the two valves is connected to and
controlled by the engine-governor in such a
manner that when the engine exceeds its nor-
mal speed the ccnnection Detween the two
valves 1s broken and the gas-valve remains
closed, thus admitting no gas until the engine
agaln resumes its normal speed.

In order that my invention may be fully
understood and readily carried out and into
effect, 1 will proceed to describe the accom-
panying sheet of drawings, reference being
had to the letters and figures marked thercon.

IFigure 1 1s a side elevation of a gas-motor
engine on my improved system. I'ig. 2 is a
plan of the same. Iig. s is an end elevation
at the cylinder end of the same engine. TMig.
4 1s a longitudinal section in plan through
the centerlineof the cylinder, and along line
x 2z, Kig. 7,0t the breech end D. Tig. 5 is an
enlarged side elevation of breech end D, IFig.,
I. Ifig. 61san enlarged end elevation of the
same. I'1g. 7 1s a transverse sectional eleva-
tion of breech end D along the line ¢y, Fig. 1.

Similar letters and figures refer to similar
parts throughout the several views.

In the views, A is the power or working cyl-
inder, and > the compressing-cylinder, both
arranged alongside one another, with their
respective pistons A’ and D’ connected by
the connecting-rods A* and 13% to their re-
spective eranks C* and C’ in erank-shaft C,
crank C’ being preferably made at an anegle
of sixty-five degrees, or thercabout, in ad-
vance of C°. To the other end of the eylin-
ders Aand I, L attachabreechend I, in which
is formed the cxploding-chamber E and suit-
able seatings, as shown, in which are fitted
cylindrical valve-seatings I, G, and 11, se-
cured to breech end D by studs or bolts and
nuts and forming pressure-tight joints there-
with. These valve-casings F, G, and 1I are

in suitable guides, as shown, and collars F>,

», and II%.  Spiral springs on stems s, G2
and II* are compressed between the collars
B, G5, and 1I° and valve-seating guides I, G,
and 1I every time the valves are raised from
their seatings. These springs insure the re-
turn of the valves F/, G’,and H’ to theirseat-
ings at every revolution of the engine.

Valve I'' is the gas-valve for the admission
of gas from the supplv-pipe I to the mixing-
port I, where it mixes with a supply of air
drawn in through air-passage IX and along
port 1L, through the holes shown in valve-
casing (x, and past the air-valve G’, when
opened into the compressing-eylinder B.

Valve II"is the admission or compound
valve for admitting the compressed charge or
compound from compressing-cylinder B by
port M, past valve II”, along port N into the
exploding-chamber K.

Valves G’ and IT will work automatically;
but to insure their acting quickly and reliably
valve I1” is opened by the tappet P’, carried
by one end of the double-ended lever P, and
alve G" by the tappet P? carried at the op-
posite end of lIever P. Thelever P is carried
at or about 1ts center by shaft S, working in
bearing Q, bolted to D.  On the opposite end
of shaft S another lever P?is fastened, which
1s connected by rod R to the eccentric R/, or
a sultable cam fixed on crank-shaft ¢. This
ceeentric imparts a rocking or reciprocating
motion to lever I” and opens and closes alter-
nately valves G" and II’.

I'he opening of the valve T’ for the admis-
sion of gas is regulated by the governors 1 1,
lever 2, and rod 3, carrying a steel V-shaped
tappet 4, which are so adjusted that during
the ordinary working of the engine at its
normal speed their position is the same as
that shown in the drawings, and is such that
during the outward stroke of the piston B’ a
steel knife-edged tappet 5 (fastened to the
die 6, sliding on guide 7 and receivin g motion
from lever end P? by the arm PY) comes in
contact with, during its forward motion, the
Y-shaped tappet 4 on rod 3, and by this means
opens the gas-valve F’ at the same time that
the air-valve G’ is opened. The lower end of
rod 5 1s forked and slides freely in a groove
turned in collar I of gas-valve I, so that an y
motion given to tappet 4 is imparted to rod 3
and gas-valve I'” simultaneously.

When the engine is running above its nor-
mal speed, the governor-balls 1 1 rise, lower
the outer end of lever 2 and rod 3, SO0 that
the V-tappet 4 is moved out of the path of
the tappet 5, by which means gas-valve F’ is
not opened for the admission of gas to the
engine until it has resumed its ordinary speed
again.

The operation of the engine is as follows:
On the first outward stroke of the COIMPress-
ing-piston I3’ toward the crank-shaft C,when
turning the fly-wheel T by hand or otherwise,

fitted, respectively, with mushroom-valves I**, | g supply of gasand air in proper proportions
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is drawn, respectively, past the gas and aitr
valves F’ and G’ into the compressing-cylin-
der B during the whole outward stroke of
the piston B’. At the termination of this
stroke valves T/ .and G’ are allowed to re-
turn to their seatings by the action of le-
ver P2 and thus prevent the compound of
oas and air returning thereby. On the re-

turn of piston B’ the compound in cylinder

B is partially compressed to the necessary
density, and is forced along port M past ad-
mission-valve I/, which is opened at the
proper time by tappet P’ into the explod-

“ingchamber E and cylinder A. When pis-

ton B’ reaches the end of its inward stroke,

the whole of the gaseous compound, except

20

‘that which remains in clearance and port M,
is driven into chamber E and cylinder A, and

the valve I is closed at the same time to
prevent the return of the compound to B.

At this instant piston A’, owing to the angu-

larity of cranks ¢’ and C? has made & little
more than half i*s return-stroke in cylinder
A, and in further completing 1ts stroke to-
ward D forces back the gaseous compound
from A into chamber E, where it is further
and completely compressed to the requisite
density. Port U? connects chamber K with

- igniting-tube U, which is kept recd-hot by a
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burner supplied by gas-pipe U’. The com-
pressed compound in K 1s fired by the ignit-
ing-tube U or by any other suitable means.
The effect of the ignition of the charge in L
is to propel piston A’ outward,and thus make
a working stroke of the engine until piston
A’, having traveled about seven-eighths, or
thereabout, of its stroke, commences 10 un-
cover exhaust-port J, formed in the working:-
cylinder A,and completely uncovers the same
by the time it has reached the outer end of
its stroke. The produets of combustion be-
ing under pressure escape rapidly through
the exhaust-port J until they are reduced to
about atmospheric pressure in the cylinder.
At this moment, owing to the angular ad-
vance of crank (7, the gaseous compound
from cylinder B is being driven by piston B’
past the admission-valve H’ into chamber K
and eylinder A, where it drives before it the
products of combustion out ot the exhaust-
port J, until all, or nearly all, of these pro-
ducts are expelled thereby by the time that
exhaust-portJ is covered again by piston A’ on
its return-stroke, which is effected by the mo-
mentum of the fiy-wheel T. After the ex-
haust-port J is again covered by the piston
A’ and during the remainder of the return-
stroke, piston A’ drives back the gaseous
compound from cylinder A into chamber E,

and at the same time compresses the-com-
pound up to the requisite density, as before
explained, ready for ignition at the com-
mencement of another outward stroke of pis-
ton A’. Nearly simultaneous with the out-

| ward working and the return exhausting and

compressing strokes of piston A’in the power-
cylinder A the piston B’ of the compressing-
cylinder B is drawing in its gaseous com-
pound, partially compressing. 1t and foreing
it past valve H’ into chamber E and cylin-
der A, as before explained, so that when the
engine is in full work there is always a gas-
eous compound compressed to the requisite

2t the commencement of every outward stroke

65
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“densityin chamber X,ready for being ignited

75

of the working-piston A’. The eccentric R"

is keyed on the erank-shaft C in such a POSI-
tion in relation to cranks C’ and C? that the
valves T’ and G’ are opened, as before de-
seribed,when the piston B’ is making its out-
ward stroke, and closed again ab the termi-
nation of such stroke, and the valve IL" is
opened when the piston is making its inward
stroke, and closed again at or about the ter-
mination of such inward stroke.
 (Cylinders A and B, chamber E, and valve-
seating casings in breech end D are water-
ings, to prevent overheating, cold water en-
tering through the inlet W*# and the heated
water leaving by outlet W', |

I have described my improved arrange-
ment and construction of gas-motor engines

as applied to horizontal engines; but it is

equally applicable to vertical or diagonal en-
gines. | -
aving now particularly deseribed and as-

certained the nature of mysaidinvention and -

in what manner the same is to be performed
and constructed, T declare that what 1 claim

18—

1. In a gas-engine, the combination of the
compression-cylinder A, the workin g-cylinder
B, the single breech connected to said cylin-
ders and having the explosion-chamber K,

pistons A’ and B’, working in the respective

cylinders, automatically-actuated valves E’,
G’, and I’, double-ended lever I, shafs S, le-
ver P5, rod R, and eccentric R', all substan-

tially as set forth.

2. In a gas-engine, the combination of the
cylinder B, the eylinder A, the breech con-
nected to said cylinders and having the ex-
plosion-chamber E, pistons A" and B’, work-

ing in the respective cylinders, automatically-.

actuated valves F/, G', and H’, lever P,shaft
S, lever P?% rod R, eccentric R/, and the
oovernor 1, and intermediate mechanism for
controlling the valve E’, all substantially as
set forth. | |

In testimony that I claim the foregoing 1

have hereunto set my hand this 24th day of

May, 1889.
JOHN TAYLOR.

Witnesses:
. WALKER IHILL,
J. II. TAYLOR.

jacketed at W W W, as shown on the draw-
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