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UNITED STATES

PaTENT OvrFICE.
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?

MASSACHUSETTS.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 347,469, dated August 17, 1886.

Application filed September 12, 1885, Serial No. 176,921,

To all whom it may concern :

Be it known that 1, JourN H. CLARK, of Bos-
ton, county of Suffolk, State of Massachusetts,
have invented an Improvement in Gas-En-

- gines, of which the following description, in

connection with the accompanying drawings,
is a specification, like letters on the drawings
representing like parts. '

‘Thisinvention has for its object, generally,to
improve and simplify that class of engines op-
erated by gas, and known as ¢ gas-engines,’’
the gas being prodnced by the volatilization
of usual hydrocarbons, and being mixed with
atmospheric air. g '

In the class of engines upon which this in-
vention is an improvement the gas. has been
flashed or ignited in one end of a eylinder at
one gide of a piston therein, and the movement
of the said piston into the other end of the
cylinder has acted to supply the air to be car-
bureted, the opposite end of one and the same
eylinder serving for both the fire and the air.
This form of construction has proved objec-
tionable, owing to the fact that gases escaping
by the piston into the air-cylinder tend to de-
stroy the lnbricant employed therein and ren-
der the valves inoperative; and so, also, in this
form of gas-engine the air is most compressed
when the piston is at or near the end of its
stroke, which necessitates a very heavy bal-
ance-wheel to insure steadiness or regularity
of motion. This class of engines hasalso been
provided with an independent air-pump, bub
under such an arrangement. that the air-con-
dueting pipe leading from the pump to the
fire-cylinder was so long as to result in cooling
the air so much as to destroy its efficiency.

In my invention the air and fire cylinders
are formed in a single casting, the cylinders
being side by side, but, as herein shown, they
are not in the same line, and the shell of the
said casting has by suitable cores been pro-
vided with water-chambers, the casting thus
becoming a one-piece jacketed casting. ~ Mak-
ing the casting for both cylinders as an in-
tegral piece, the contraction and expansion of
the exterior of the casting, and also those parts
of the cylinder in which -the piston recipro-
cates, are uniform, which would not be the case
if the jacket or outer portion of the casting
were in aseparate piece. Making the casting,
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including the cylinders and jacket, in one
piece insares equal expansion, and obviates
leakage of water into the cylinders between
the casting and the two head-plates therefor,
in which latter are placed the air and gas
valves, to be described.

I have provided. the engine with a novel
pump and valve to control the quantity of
oil delivered into the engine, and I have also
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provided the engine with a novel valve to

control the admission of atmospheric air into
the fire-cylinder, the said air being forced
through the wick or other porous material
holding the oil, the said valve and its co-op-
erating parts being so shaped as to deflect or
turn the air in sich direction as to sweep
across and keep the fire-plate clean and its
perforations open.

In my engine the cranks on the main shaft
are set abt quarters, and spraying devices, con-
nected preferably with the cranks, dip into
and intermittingly throw or spray the said oil
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and water, contained in a box in which the -

said cranks rotate, into the fire-cylinder, below

the piston therein, thus keeping the fire-cylin-
der and piston properly eooled and lubricated.
The quarter-cranks are joined by connecting-
rods to pistons placed, respectively, one in the
fire and the other in the air eylinder, the cen-
ters of which eylinders are at opposite sides
of the center line of the erank-shaft, such lo-
cation in a single-acting engine affording a
more direct thrust, and gaining in leverage.

Figure 1is a plan view of a gas and air en-
gine embodying my invention; Fig. 2,a front
elevation of Fig. 1; Fig. 3, a rear elevation of
Fig. 1, the oil-tank being broken out to show
its safety appliances; Fig. 4, a sectional ele-
vation on line x # of Fig. 1; Fig. 5, a detail of
the one-piece casting containing the ecylin-
ders; Fig. 6, a detail of the oil-pumping ap-
paratus on a larger scale; Fig. 7, a sectional
detail of the bonnet or burner on alarger scale;
Pig. 8, an under side view of Fig. 7, with the
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intercepter removed; Fig. 9, a top or plan |

view of the case containing the exhaust-valve
and passage, and the water-passage to keep it
cool; Fig. 10, a section of Fig. 9 in the dotted
lines ' #'; Fig. 11, a right-hand side eleva-
tion of Fig. 10, with the cap at the right-hand
side thereof removed; Fig, 12, a detail of the
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sprayer on line z = of Tig. b; Fig. 13, a detail
of the diaphragm regulating the stroke of the
oil-pump; Tig. 14, asectional detail of part of
the shaft, and Tig. 15 is a seetional detail of
the sleeve and cam thereon for operating the
valve for admitting compressed air into the
bonnet. Fig. 16 is a partial section of Fig. 8
on line 2°.

The main shaft A of the engine has its ta-
pering journals supported in bearings A’ at
opposite ends of & box, A% herein shown as
containing water and oil, as at A’ the water
and oil therein being used both to cool and to
lubricate the fire-cylinder a, to be described.
The sprayers A, connected to the eranks o',
have faces 3, of suitable shape (see T'ig. 12) to
dip at each rofation of the shaft A into the
water and oil, lift and throw the same as a
spray into the lower end of the fire-cylinder g,
below the piston @ therein, the said piston be-
ing joined by the connecting-rod ¢* with the
erank ¢ of the shaft A, a second crank, «f, be-
ing joined by the conneeting-rod «® with the
piston ¢ in the air-eylinder «, the crank o
being about ninety degrees distant from the
crank @°. The two eylinders ¢ and «', or the
eylindrical echambers in which the pistons @
and «’are respectively arranged to reciprocate,
are made in asingle easting, 0, (represented in
top view, Fig. 5, and in section, Fig. 4,) the
center of said eylinders being at opposite sides
of the center line of the crank-shaft. With
such arrangement of the shaft A and eylinders
@ & it will be scen that the thrust of the con-
necting-rods «* ¢, when their pistons a' af are
doing work, is more directly in the center
line of the cylinders than when said pistons
and their conmecting-rods are not doing work,
and the more dirveet the thrust the greater the
leverage gained and the less the side strains.
This easting has formed in it by coring large
water-chambers ¥, entirely surrounding each
of thesaid eylinders, the water introduced into
the said chambers ¥’ coming therein through
a pipe, ¥, in the head #%, and thence iuto the
chamber ¥ at the port b, (sece Fig. 4,) and
thence the water rises in the said chamber V'
around both the eylinders in which the pistons
a and ¢® reciproeate, the entering water,while
yet cool, first acting on the air-eylinder o,
which it is especially desired to keep cooler
from an economiecal point, the water as it be-
comes heated inits passage through the cham-
ber ' issuing through the port ?° into the
head 1° of the fire-clyinder, the hotter the wa-
ter therein and surrounding the casting hold-
ing the bonnet, the hotter the air which en-
ters therein to be carbureted.

Water may be introduced into the chamber
I so slowly as to be evaporated therein, and
the steam formed be passed out through the
port 0* into the head ° of the fire-cylinder.

The head #* of the air-cylinder «" has anin-
wardly-opening inlet-valve, ¢, normally kept
closed by the spring ¢, and an oubwardly-
closing outlet-valve, ¢!, normally kept to its
seat by a spring, ¢, the seat of the latter valve

being herein shown as held in place in the
head 1* by the serew-plug ¢,  The valve ¢’ is
in communieation by a passage, ¢, with the
pipe ¢, having branches ¢ ¢/, the latter pro-
vided with a valve, ¢/, entering the air reser-
voir or tank d, the pressure of the air therein
being indicated by a pressure-gage, . The
branch pipe ¢ contains a throttle-valve, d".
The short pipe d' at one side of the said valve
is in communication with a cored passage in
the fire-head »°, The passage is open o per-
mit an outlet at the top of the said head, and
on the said head is sccured the bonnet &*,(see
Tigs. 7 and §,) having at its under side the
throat d'.

The piston «*,when drawn into the air-eyl-
inder, takes air through the inlet-valve, and
atits oppositestroke forces thesaid air through
the outlet-valve into the pipes ¢, ¢/, and ¢,
the excess of air not required for carbureting
purposes being forced into the air reservoir
or tank d, where it is kept under pressure in
the usual manner.

The oil to be used for fuel, it heing coun-
tained in the tank e, is drawn therefrom by
the pump ¢ through the pipeé’, thelower end
of which is extended well down into the said
tank into the pump ¢, the pump having an
inlet-port, ¢*, and a port, ¢!, which is entered
by the piston ¢, joined by a two-part orsock-
eted connecting-rod ¢ with an eceentrie, ¢,
keyed to the pump-shaft ¢

The connecting-rod referred to is made in
two parts, one part consisting of the sleeve f,
conuected to the plunger ¢® by a serew, /7, the
sleeve being entered loosely by the other part,
7% The sleeve f and the upper end of the
part f*are both slotted to receive a wedge-
shaped regulator, f* joined with a lever, /*,
(see Figs. 3 and 13,) pivoted at /¢, the said le-
ver at one side of its fulecrum being acted up-
on by a pin, /¢ moved by a diaphragm, f7,
arranged in a case, f* connceted with the pipe
¢, in communication with the air-pipe ¢, the
lever f*and the wedge-shaped key being made
to occupy different positions longitudinally in
the said sleeve, and with relation to the slotted
rod or part /% to thereby automatically length-
en and shorten the stroke of the plunger ¢*, in
accordance with the pressure of the air in the

tank d,thus antomatically regulating the quan-

tity of oil supplied in accordance with the
work to be done or power required.

Referring to Fig. 6, the wedge-shaped regu-
lIator f° is shown with its broadest partas in
the sleeve f, and in line with the upper end
of the part f* and in such position the stroke
of the piston ¢ is the greatest. Dy moving
the regulator f* to the left from its position,
Tig. 6, the narrower portion will be placed in
the sleeve and next the end of the part j7
and as said part /* is moved by the cecentrice
there will be a certain amount of lost motion
before the part f* strikes the regulator /%, and
counsequently the effective stroke of the piston
¢ will be shortened and less oil will be pumped
from the tank e.
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The lever f*has connected to it a spring,
S, which keeps the lever up to the pin f®and
the latter pressed against the diaphragm f7.

The pump has a sliding valve, ¢, attached
to the valve-rod ¢*, which is reciprocated
through the eccentric ¢* on the shaft ¢®. The
valve ¢, shaped somewhat like a ““D-valve,”’
is arranged to permit the inlet ¢* and the
space ¢' to be in communication when the
plunger ¢ is drawn from the pump to thus
enable oil to be drawn from the tank, and
thereafter the valve is moved inlo the posi-
tion, Fig. 6. As the plunger enters the space
¢* of the pump, it acts to force the oil there-
from into the space ¢* and along” out through
the outlet ¢° into the pipe ¢° (see Figs. 1
and 3,) in communication with the passage
¢" in the bonuet, the oil flowing into a wick,
i, held in an annular groove at the lower side
of the bonnet d', the crown of the bounet hav-
ing a series of air-passages, 7%, which lead
from the wick-groove into the annular space
I, only one of such passages being shown in
Fig. 7. 'The annular space /* is herein shown
as communicating with the oil-passage ¢" by a
capillary passage or opening, 2%, and by means
of which passage or opening a small quantity
of oil is conduected into thesaid annular space,
thus carbureting that portion of the air in the
annular space I*, which passes by the circular
flange wm® and through the center of the inter-
cepter 0. The crown of the bonnet isalso pro-
vided with passages ¥, onlyoneof whichishere-
inshowninFig.16,said passages connecting the
air-chamber @ with the annular groove con-
taining the wick 2, the said passages supply-
ing air-to the combustion-chamber ¢*, (see Fig.
4,)tomaintain a continuousflameinsaid cham-
ber. ‘ :

In practice the bonnet will be provided with
.a series of vertically-moving pins, 7°, located
above and in line with the air-passages’™, the
depression of the said pins preventing the said
air-passages from becoming stopped by the ac-
cumulation of dust aund oil, the said pins be-
ing normally withdrawn from said passages, as
shown in Tig. 16. _

The annular space #* receives air from the
air-chamber ¢ of the bonnet whenever the
valve 2%, connected with the valve-stem 7%, piv-
oted to the lever 2% is raised through the ac-
tion of the link n, pivoted to theangle-lever #/,
the latter having abt one end a roll or pin, 2%
which is acted upon once during each rotation
of the governor-shaft #° by atapering eam, »°,
attached to asleeve, #', (see Figs. 3, 4, and 15,)
arranged outside of the governor or shaft #°,
which is made hollow, the said slecve being
joined by pin #" to a rod, »°, extended through
the governor - shaft longitudinally, and con-
nected by pin 2" to a second sleeve, 7%, which
has. joined to it by pins ' (see Fig. 1) the
links m of the governor G, the other arms,w/,
of the governor being pivoted, as usual, to the
end of the hollow shaft #»°. The pin a", con-
necting the rod #° with the sleeve#*, moves in
a slot in the hollow shaft #°, (see Fig. 14,) as

does also the pin %", connecting the rod with
the sleeve »° to which are attacheéd the gov-
ernor-arms. The governor, by itschange of po-
sition, owing to variations of speed, moves the
cam #° longitudinally, so that more or less of
its tapering surface is made effective in mov-
ing the lever #/, to thus insure the opening of
the valveli*foralonger orshorter period during
each rotation of the main shaft, thereby per-
mitting more or less compressed air to escape
from the chamber &° of the bonnet into the an-
nular space /%, and through the wick %, part
of the air so permitted to escape from the bon-
net being made by the concave lips m® of the
valve &' to impinge against the inclined wall
2 and be deflected down against the inter-
cepter o, which is composed of two perforated
metal plates having between them a layer of
fine-meshed wire-gauze.

The intercepter (shown best in Fig. 7) is of
usual construction, and the air is so deflected
and directed across and against its upperside
as to keep the intercepter clean from the soot
and its holes open, which is a matter of very

_considerable advantage.

The valve ' is kept seated by means of the
springs o', acting between the roof of the cham-
ber & and the head o® of the valve stem.

The head §° of the fire eylinder has a com-
bustion-chamber, o°, provided with an igni-
tion-opening, o, which is normally closed by
the gate 0®. (See TFigs. 1t03.) The gas aris-
ing from the ignition of the carbureted air es-
capes through the outlet o®into the fire-cylin-
der « and forces the piston before it, turning
the crank-shaft A. The exhanst from the fire-
cylinder passes through the outlet o into the
case p, provided,asherein shown,withaswing-
ing valve, p’, connected with a rock-shaft hav-
ing an arm, p°, joined by alink, p* which, as
herein shown, has a strap, p° which surrounds’
an eccentrie, p% attached to the governor-shaft
#°, the said -valve being moved to uncover the
outlet-passage p’ for the proper escape of the
exhanst. The case'p (see Fig. 10) is shown as
chambered at » to receive water, the latter en-
tering the said chamber before entering the
pipe %, heretofore referred to.

The erank-shaft is provided with a toothed
gear, 7/, which engages a gear, 1, connected
with and rotating the governor-shaft 2% the
shaft ¢*, carrying the eccentrics for operating
the oil-pump, and its valve must be rotated by
hand when the engine is to be sfarted, and to-
do this the said shaftis provided with & hand-
erank, +*,

The pipe ¢/, connecting the pump ¢* with the
tank e, is extended through the oil to near the
bottom of the tank, as shown in Fig. 3, an in-
let-pipe, 7%, also extended to near the bottom
of the tank, affording means for filling the

said tank, acover, #°, closing the mouth of the.

snid pipe.. The oil-tank is also provided with
openings »°, which permit the volatilized oil
to escape into the atmosphere, and to insure
perfect safety the said openings may be cov-
ered with wire-gauze, so that if the gases issu-
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ing from the: openings ignite the flame can-
not:penetrate or enter the tank.

The erank-shaft A has the usunal balance-
wheel, P?, and dviving-pulley I, mounted upon
and rotating with it:

The' feature hercin  deseribed. as to the: di-
rection of the flow of water through the cham-
bers surrounding the: cylinders: will, it is ob-
vious, be advautageous, even were the shell
not in one: piece,:as preferred, but was com-
posed of two pieees, with the water-chambers
suitably connected.

By the term:““quartering;?* as herein. em-
ployed. with ‘relation to: the: eranks, T mean
cranks: not - set: .coincidently with relation to
each ‘other, or: in ‘direct ropposition: to:each
other. -

T claim—

1. The one-piece cast-metal shell b, .contain-
ing the independent air:and fire eylinders «
and a,: and: provided with the water-chamber
V!, surrounding said eylinders, and having the
inlet b .and: outlet *, all econstructed and ar-
anged sabstantially as described:

2.:The one-piece: casi-metal: shell contain-
ing the independcent air and fire eylinders, and
provided with the water-chamber o'y and hav-
ing an inlet, o', and: an: outlet; %, combined
with: the chambered head ?® of the air-cylin-
der.and its inlet and: outlet: valves, and:with
the chambered head 0° of thefire-cylinder, the
said head having a combustion-chamber, sub-
stantially :as described.

3. Tn a gas-engine, the  main shaft provided
with eranks set gquartering, -substantially as
deseribed; and :the shell .containing ‘the fire-
cylinder and the air-cylinder, both ‘located
therein, with their centers at opposite sides
of the center line of the crank-shatt, combined
with the pistons ¢ and ¢y and the connecting-
rods «* aud &', to operate substantially as de-
scribed.

4. The box A’ to contain water and oil, and
the erank-shaft and its attached sprayers, com-
bined with the fire-cylinder, into which the
water and oil are thrown by the sprayers,
substantially as described.

5. The bonnet provided with the air-cham-
ber &, the annular space 2%, and annular wick-
receiving groove and wick therein, and the
air-passages 1", connecting the said space and
groove, combined with the valve to control
the admission of compressed air into the said
space and passage and throngh the wick, all
substantially as described.

6. The bonnet provided with the chamber
" to contain compressed air, and having a
second chamber provided with the inclined
walls2,combined with theintercepter,and with
the valve having the circalar flange m®, where-
by the air permitted to escape from the cham-
ber of the bonnet is made to cleanse the inter-
cepter and keep the holes therein open, sub-
stantially as described.

7. The hollow governor-shaft #°, the rod »°
therein, the governor having its arms connect-

ed with the said shaft and rod, the sleeve; and
the tapering cam connected with the said rod
and made longitudinally movable with: rela-
tion to:the governor-shaft; combined with:the
bounet, its valve &Y, and.the lever 2, and with
nieans, substantially as: deseribed, to operate
the said lever:and valve from the said cam, as
set forth.

8. The oil reservoir or tank, the pipe.¢’, the
pump provided: with passages ¢" e, and the
plunger, and means,substantially as described,
to regulate the stroke of the latter, combined
with : the valve ¢, and ‘with: means, substan-
tially as described, to operate it.

9. The fire-cylinder and exhanst-outlet: :0°
and -ease p,: combined: with the pivoted ex-
haust-valve p’, and with means, substantially
as described, to positively-automatically open
and close the said valve.

10. Thehead of the fire:eylinder, the: case p,
provided with: .chambers to contain water,
combined with the exhaust-valve p/, surround-
ed by said water, and means, substantially as
described, to positively operate the said valve,
as and for the purpose set forth.

11.: The bonnet, its wick k, and the oil-pump
supplying oil tothesaid wick, and piped, com-
bined with ‘the oil:tank: provided aith ithe
safety: supply - pipe ¢, extended to: near its
boettom, and with vents:p*,; substantially as de-
seribed.

12, Ina gas-engine; the safety oil:fank eon-
sisting of the reservoir e, and the:supply-pipe
»* for said rescrvoir, and: extended to near its
bottom, and:the discharge:pipe ¢/, also extend-
ed:to:near: the bottom: of the said! reservoir,
and vents p*, to allow volatilized oil {o escape
into the air, substantially as deseribed.

13. In a gas-engine, a cast-metal shell hav-
ing two passages to constitute cylinders, and
having sarrounding water - chambers, com-
bined with a chambered eylinder-head, the said
head and shell having ports or passages, sub-
stantially as desceribed, whereby the cooler
water first enters the said chamber at the air-
cylinder side of the shell, and then flows into
and through the fire-cylinder side of the shell,
thereby effectually cooling the air-cylinder,
substantially as set forth.

14, The bonnet provided with the air-cham-
ber &, the annular space 2%, the annular wick-
receiving groove, the air-passages 2", connect-
ing said space and groove, the oil - passage
I/, and the air- passages h" connecting the
chamber & with the wick - receiving groove,
combined with the valve {o control the ad-
mission of air into the space 2*and passage ",
and with the pins /7, to free the passage 2", as
and for the purpose specificd.

In testimony whereof I havesigned my name
to this specification in the presence of twosub-
scribing witnesses.

JOHN H. CLARK.

VWitnesses:

GEo. W. GREGORY,
Jas. H. CHURCHILL.
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