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UNITED STATES

PATENT OFFICE.

ALLEN W. BROWN, OF ST. LOUIS, MISSOURI.

VAPOR-ENGINE.

SPECIFICATION iforming paxrt of Letters Patent No, 532,865, dated January 22, 1895.
Application filed December 22, 1893, Serial No. 494,457, (No model)

7o all whom it MY CONCern: )

Be it known that I, ALLEN W. Browx, a
resident of 8t. Louis, State of Missouri, have
invented certain new and usefal Improve-
ments in Vapor-Engines, of which the follow-
ing is a full, clear, and exact description, ref-
erence being had to the accompanying draw-
ings, forming a part hereof.

My invention relates Lo improvements in
explosive engines, and consists in the novel
construction and combination of parts, more
fully hereinafter set forth and designated in
the claims. _

The improvement relates particularly to
the class of engines which use coal gas or gas-
eous vapors to exert their power, and which
are commonly and commercially known as
gas-engines. For practieal demonstration, it
may be assumed that all enginesof this kind
act upon two different methods orprineiples;
one involving an impulse every revolution;
and one receiving an impulse every other rev-
olution. TIn the one instance the piston acts

_ alternatelyas a pump and as a motor and de-
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sectional view similarly taken.

velops only one half as mueh power as is de-.
rived from an engine in which every revolu-
tion is utilized. Theadvantagesof an engine
built after the latter principle are apparent,
as every revolution is used to develop power,
whereas other engines only utilize every
other revolution,the force of the compression
charge compelling the engine to do its duty.

Referring to the drawings: Figure 1 is a
side elevation of an engine as constructed
after my invention. Fig. 2 is a front view
of the complete engine. Fig. 3 is a trans-
verse vertical sectional view taken through
the entire engine. Fig. 4 is a vertical cross-
Fig. 5is an
enlarged vertical section of the cylinder cap

~and attendant parts, showing the construc-

tion and location of a valve which is in
cluded in my invention. Fig. 6 is a side ele-
vation of the engine oppositely taken to the
view shown in Fig. 1, but showing a modified
form of governor. Fig. 7is an enlarged ver-
ticalsectional view of amodification of oil and
air mixer in which the oil is sprayed. Fig.8
is an enlarged vertical section of a modified
form of oil reservoir showing the controlling
valve. Fig. 9 is a detail view of a modified

form of governor showing its connection with
the fly-wheel which is shown in dotted lines.
Fig. 10 is an outline view of the complete en-
gine, showing the application of electricity
for igniting the charge. Fig. 11 is a vertical
sectional -view of the fly-wheel showing the
modified form of governor and its connec-
tions. Tig. 12 is an enlarged section of the
hub and a portion of the fly-wheel particu-
larly illustrating the controlling parts of the
original governor. Fig, 13 is a sectional view
of one of the electrical appliances made use
of. Fig. 14 is a sectional view in enlarge-
mentof aplugthrough which the connections
are made to ignite the charge.

The general appearance of the engine is
shown in the drawings, wherein it will be

‘seen that it is built very compactly, thereby

adapting it for use in many places where the
commoner style of horizontal engines wounld
occupy too much space.

Abed-plate 1supports the crank chamber 2,
7 and the eylinder 3 which is located upper-
most and provided with a water jacket 4,
The water jacket 4 is provided with an inlet
pipe & and outlet 6, through which the water
should ran continunally when practical and
possible. The diametric center of the crank
chamber?2, 7is at right angles to that of the eyl-
inder bore,thus making the first chamber hori-
zontal and the second vertical. The two crank

“chamber heads 8 provide bearings 9 for the

crank shaft 10, the aligned horizontal ends 11
of which -operate outside of the chamber; and
the crank portion 12 within the same, the in-
ner ends of the portions 11 being provided
with flanges 13 which control thelongitudinal
movement of said shaft. The flanges 13 also
serve to keep the oil in the chamber 2, 7 and
the charge from escaping through the bear-

ings. The outer extremities of said bearings

are also provided with stuffing-boxes 14 which
assist in the same function. ’

At diametrically opposite points in the in-
ner surface of the cylinder 3 at its meeting
point with the chawmber 2 are canted cut-out
passages 15 which performa double function,
viz: they allow the exit of the compressed
charge from the crank chamber to the space
abovethe piston at the extreme down stroke of
the piston, and also form open channels which
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permit free lateral movement of the con-}

necting-rod in a manner hereinafter more
fully described.

The piston 16 is of trunk form and com-
prises a cup-like casting 17 provided with a
reinforced horizontal wall 18 which provides
a seat underneath for the bearing 19 which
supports the wrist-pin 20 of the connecting
rod 21. The lower end of the rod 21 is in the
form of a half bearing 22, which, with a cap
23, is secured over the crank pin 12 as shown
in Fig. 8. By this means the relation of the
shaft 10 and piston 16 is established, and
their conjunctive operation defined. The
crank pin 12 is enlarged at both sides of the
bearings of the rod 21 to prevent lateral move-
ment of the rod. :

A plug 24 fills the boring-bar opening (used
in boring the cylinder) in the bottom of the
chamber 2, 7 and is removable from beneath
in order to occasionally remove the sediment
and oil from the chamber 7. Inthisconnec-
tion I desire to state that owing to the fact
that the interior parts are so thoroughly in-
cased that it is impracticable to use oilers, it
is preferably to keep the chamber 7 partially
filled with a lubricant that the parts may al-
ways be well oiled.

In the drawingsI haveshown twofly-wheels
25 and 26, the wheel 25 being provided with
a driving pulley 27 from which the power is
transmitted to outside sources. Said pulley
27 is provided with an inwardly extending
peripheral flange 28 through which the bolts
are inserted tosecure the pulleyto the spokes
29 of the fly-wheel 25. Horizontally adjust-
able upon the hub of the wheel 25, and ad-
jacent the spokes 29, is an eccentric 30 which
is held to said hub by two horizontal sliding
rods 31 which project through openingsin the
spokes 29. Theouterendsof therodsare piv-
otally connected to the inner endsof weighted
levers 32 whieh are centrally pivoted to ears
33 which project outwardly from the hub.
The levers 32 are of bell-crank form, the outer
arms of which support weights 34 which act
in a mannersimilar to the balls of a common
governor. The weights 34 are connected by
a coil-spring 35.

The eceentric 30 has a eircular periphery 39
in addition to its eccentric one in order that
a small wheel or roller 3G upon the end of a
toggle lever 37 may travel upon the eccentric
periphery 38 when the engine is running
normal speed and on the eircular periphery
39 when the engine exceeds normal speed.
This action causes the oil pump to remain in-
operative when the engine is too fast, but as
soon as the speed of the shaft and fly-wheol
is reduced to normal, the oil pump is again
started by the engagement of the wheel or
roller 36 upon said eccentric periphery.

The governing operation is accomplished
by the pumping of oil from the supply, the
force of the charge being diminished by the

532,865

inactivity of the pump when the speed is too
great, as no oil is allowed to pass to carburi-
zation. ‘ ‘

The exterior of ‘the piston shell 17 is pro-
vided with packing rings which serve their
usual function. The shell is provided at a
point above the horizontal wall 18 with op-
posite openings 41 which correspond in width
and alignment to the ports, or passages, 15in
the cylinder 3, and which are adapted to al-
low thecharge to pass direct from the crank-
chamber to the space above the piston when
the piston is at its lowest point.

The eylinder 3 is provided with a cap or
head 42 which is one of the main features of
my.invention. It has an inverted recess, or

ghamber, 43 located centrally and above its

Hange 44, and in which parts of the exhaust
valve mechanism are located. The inverted
recess 43 is contained in a vertieal chamber
54 which is provided with a cap 45 made in
the form of a eircular flange, and into which
isserewed an upright pipe 46 which servesas
an exhaust. The lower extremity of the wall
of the chamber 54 is cireumferentially beveled
to form a seat 47 for acircular valve 48, which
is secured to the lower end of a vertical tube
49 which has its bearings in a shoulder 50
supported in the chamber 43 by four webs 51
connecting with the wall thereof. Within
this tube is a sliding head, or enlargement, 52
gecured to the upper end of a valve rod 53
which projects downwardly through the valve
48 and has its lower end secured in a boss
upon the horizontal plate 18 of the piston.

In alignment with the opening41 in the pis-
ton shell 17 and extending through the cyl-
inder and water jacket walls is an ignition
port 55 which corresponds to a recessed open-
ing 56 in an igniter casting 57 which is se-
cured exterior to the water jacket and serves
to support several adjacent parts. A small
coek, or valve, is connected to the opening 56
and is used for letting the airout when start-
ing the engine. The casting 57 supports a ver-
tical pipe 58, inside of which is located an ig-
niter 59, which consists preferably of a piece
of small tube closed at its upper end and
with its interior 60 connecting with the open-
ing 56.

The igniter 59 is heated to a high tempera-
ture to ignite the charge, the same being
heated and kept in that state by an ordinary
hydro-carbon burner 61 which is fixed adja-
cent thereto. This burner can be of any or-
dinary pattern now known and used, but in
this instance cousists of a valve (62 controlling
the spraying of oil through a pipe and mixer
63, which is heated at first by oil in a pan 64
underneath and afterward by ignition of the
gas formed by heating the sprayed oil. The
force of the flame is directed against the ig-
niter 59 keeping it at a high temperature all
the time the burner is lighted.

A charge which rushes above the piston at
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the down stroke is exploded after each up-
stroke of the
the same, .

Secured in the wall of the erank chamber 2,
7,1s a nipple 65 which connects with drop,
or check, valve 66 located nupon the upperend
of an air pipe 67 which leads downwardly.
The lower end is provided with a double el-
bow 68 which throws the opening of the pipe
within the bed frame 1 where the risk of its
filling up with sediment is small.

A pipe 69 leading from the oil supply tank
leads to a vertical pipe 70, which extends up-
wardly to the hydro-carbon, or other form of
burner 61 and downwardly to a small supply
chamber 71. A pump cylinder 72, in which
operates a plunger 73 upon the end of a pump

rod 74 operated by the pivoted lever 37,1 se-

cured in close proximity to said chamber 7L.
A pipe 75 connects the lower ends of the oil
chamber 71 and the pump eylinder 72,through
which the oil is pumped when the engine isin
operation. v T

Byacombination of pipe fittings, I have con-
structed a vertical stand 76 connecting with
the lower end of the pump ecylinder 72 by a
pipe 77, and upon the upper end of which is
located a common mixing valve 78 connecting
with the upper part of the chamber71. The
lower end of the pipe stand conneets by a hori-
zontal pipe 79 with a vertical pipe 80, upon
the upper end of which is a drop valve 81 con-
necting with a horizontal pipe 82 which ter-
minatesin the pipe 67 as is particularly shown
in Fig. 3.

The connection of the valve 66 and pipe 67
is made by a union 83 in which is secured a
fine gauze netting 84, through which the oil
is sprayed when drawn upwardly by the sue-
tion attendant upon the upward movement
of the piston when the oil enters the pipe 67,

In the pipe 82 is inserted a globe valve 85,
whieh, with the valve 78, is used to control
the oil inlet, and, consequently, the speed of
the engine. ’ o ‘

The parts above described are all securely
fastened to some exterior portion of the en-
gine, an ear 86 npon a plate 87 secured to the
cap 8 serving as a pivot for the balaneing of
the lever 37. 1If it is desired to throw a very

fine spray of oil into the pipe leading to the,

crank chamber 2,7, the valve 85 is opened a
very little, allowing a small quantity of oil
to pass through into the pipe 67, while the
valve 78 is opened far enough to allow most
of the oil to be forced by the pump back into
the tank 71 from whence it came. There-
fore, by regulating the two valves 78 and 85,
Tam enabled to control the entrance of oil
into the carburetor. “The suction of air and
oilthroughthe drop valve 66 and gauze causes
it to be in position in the erank echamber to

be eompressed. by the downwardly moving

piston. At the limit of the down stroke, the
charge rushes through the passages 15 into
the space above the piston where it is first
recompressed and then exploded by passing

piston to cause a repetition of-

through the ignition ports, in the piston and
cylinder, to the igniting tube 59, the explo-
sion causing the piston to make its down
stroke and compress another charge in the
crank chamber. At the beginning of the up
stroke, the exhaust valve is opened by the
connection of the piston and the exhaust
valve, thereby allowing the escape of the ex-
ploded charge before the fresh one shall have
entered. The charge rushes into the space
above the piston through the passages 15
whereupon a repetition of the former move-
meuts is had, the above action taking place
at the extreme down stroke of the piston.
Upon the pipe 49 in the exhaust pipe is a
coil-spring 89 which engages the shoulder 50
at its lower end and under a cap 90 which
projects out over the upper end of the pipe
49, to which the same issecured. The spring
89 returns to its seat the exhaust valve after
the down stroke of the piston, this construe-
tion permitting a full exhanst before the fresh
charge enters. This is an important feature
in my invention, as it insures a perfect ex-
plosion of the incoming charge, without be-
ing diluted by the exhaust. o
The tank 71 is provided with a float 90,
which closes the oil supply when a certain
amount of oil has passed into the tank. This
construction is shown in Fig. 8, wherein it
will be seen that the float stem 91, which ex-

‘tends both above and below the float, is pro-

vided upon itslower end with a globular valve
92. The stem reciprocates in bearings pro-
vided by the top and bottom of the tank, and
the valve itself is seated in the lower end of
the tank, which is in the form of an addition
secured to the tank proper. The seating of
the valve stops the inlet of oil, or limits it as
the case may be, as it is advantageous that
only a certain amount of oil be held in this
chamber to facilitate its passage to the car-
buretor.

Thé wall 94 of the chamber 71 s preferably
made of glass to enable an examination of the
amoutt of oil therein. The glass is held in
position between the top and bottom plates
by rods 95, which connect the two plates, thus
also making the chamber air-tight.

The lever 387 is held in normal contact
against the eccentric periphery, or its adjoin-
ing circular periphery, asthe case may be, by
a coil-spring 96, the lower end of which is
held by a stud 97 secured in the erank cham-
ber head. :

If the compression above the piston at be-
ginning of the up-stroke is too great, I have
provided means forrelieving the same by a se-

ries of pipes 98, in whieh seriss is included a

valve 99 and a check-valve 100, the latter be
ing used to prévent any back pressure, and the
former for letting out some of the pressure
into the exhaust. The pipes 98 lead from a
point about midway of the height of the eyl-
inder to the chamber 43 above the exhaust
valve. This terminal of the relief pipe is

had in order to have all exhausts lead to one
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outlet, although this is a point of no conse-
quence.

I will now describe the construction and
application of a self starting apparatus, by
means of which I am enabled to start the
engine.

VWithin the bed frame 1 is located a reser-
voir, or tank, 101 supported by lugs 102 and
used for storing a surplus charge, which is
used to start the piston the first time. This
tank is stored in this instance with com-
pressed vapor from the crank chamber, but
this is not an essential point, asin the case of

a gas engine compressed air or gas would be

used. A pump 103 is provided with a spring

controlled plunger 104 upon the upper end.

of which islocated aroller 105, which engages

the eccentric 38, the connection between said :
roller and eccentric causing the reciproca-

tory action of the plunger. Said pump 103
is-connected to a series of pipes 106 which
lead from the tank 101 to the crank cham-
her. This connection is made near the top
of said crank chamber, in order that the oil
in said chamber will not enter the pipes.
A series of pipes 107 provided with automatic
drop valves 108 and a globe valve 109 con-
nects the tank, or eylinder, 101 with the pis-
ton chamber, the point of its entrance being
shown in Fig. 8. With the crank slightly off
conter and piston at lower end of eylinder,
the charge from the tank 101 is discharged
into the space above the piston through the
passages 15. The charge is then compressed
and fired and drives the piston down, com-
pressing the vapor in the crank chamber and
allowing it to rush through into the piston
chamber, as before. Itwill thus be seen that
the self-starting deviceis very important and
forms one of the main features of my inven-
tion, as it is only necessary to put the crank
off center to start the engine with, or without,
a load.

Before entering into a description of the
modifications which enable the useof gas for
operating the engine, I'will give a brief sum-
mary of the operation of the engine, from
which can be gleaned the most important fea-
tures of my invention.

Aftertheigniting tubehasreached a proper
temperature, the contact therewith of the
charge by way of the ignition port in the pis-
ton when the same is at the limit of its up
stroke, causes an explosion which drives the
piston down, this action compressing the va-
por which has been injected into the crank
chamber. This vapor, or carbureted air, then
passes quickly through the passages 15 into
the eylinder above the piston when the latter
is at thelimit of itsdown stroke. Thischarge
is compressed above the piston and fires when
admitted to the igniting tube and the pis-
ton rushes down, causing a repetition of the
former action. The consistency of the car-

bureted air is easily regulated by maunipulat-
ing the valves 78 and 85, the closing of the
valve 85 stopping the engine entirely. The

piping 107 is provided with drop valves 108
which prevent any possibility of a back press-
ure from the piston eylinder to the tank 101
after an explosion. I have found that elec-
tricity is well applicable for firing the charge,
instead of using a gas igniter. In Fig. 10 is
shown an outline view of the engine with the
electrical connections shown in solid lines.
A plug 110, made of some good insulating
material, has two connections, or contact,
points 111, which are so placed that an elec-
tric spark is thrown across the two to ignite
the charge. This plug is secured in the eyl-
inder cap in'about the position shown in Fig.
10. The pump plunger 73 serves as a sup-
port for a contact wire 112 which is electri-
cally connected to one of the contacts 111.
Secured to the pump cylinder 72 is a recep-

‘tacle 113 made of some good conductive ma-

terial and filled with mercury, or some good
conducting material. The receptacle 113 is
insulated from the adjoining parts and is
electrically connected through the batteries
114 and spark-coil 115 to the remaining con-
tact 111 in the plug 110. The reciprocatory
movement of the pump plunger causes the
completion of the circuit by dipping the wire
112 into the contents of the receptacle 113,
this econtact being only momentary in dura-
tions. It will thus be seen that electricity
serves perfectly as an igniter, being accurate
and self-denoting, the spark oceurring at the
beginning of the down movement of the pis-
ton. This means of igniting is controlled en-
tirely by the speed of the engine and the ac-
tion of the governor. ‘

I will now describe the valve and governor
used where artificial gas is employed to op-
eratetheengine. (SeeFigs.7and9.) Apipe
116 leads from the main into a globe valve
117 located adjacent the controlling valve
chamber 118, whieh is connected to an auto-
matic drop valve 119, upon the upper end of
the air inlet pipe 67. A reciprocatory valve
121 in the chamber 118 is connected by a rod
122 to an eccentric-strap 123 which fits over
an eccentric disk 124. This disk 124 is
mounted to move laterally of the engine shaft,
being provided with an elongated opening
125 in which the shaft revolves. A spring
126 secured at its onter end tothe rim of one
of the fly-wheels is fastened at its inner end
toa rod 127 connecting with a lever 128, upon
one end of which is located an adjustable
weight129. The lever128 is pivoted near its
other end and secured to arod 130 which con-
nects with the disk 124, as shown in Fig. 9.
When the engine is running at normal speed,
the shaft is in one end of the opening 125,
but when the speed varies the weight 129 is
moved, thus giving the rod 122 a reciprocat-
ing movement which alternately opens and
closes the valve 121 and admits the gas to be
mixed with air admitted through the pipe 67.
When the engine exceeds its normal speed,
the weight 129 flies out in the position shown
in Fig. 9, thus causing the valve mechanism
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to be inactive and closed against the admit-
tance of gas until the normal speed has been
regained. A pipe 131 conneets with the pipe
116 and furnishes fuel for heating the ignit-
ing tube. It will be observed that through-
out all the piping of the engine, a free use of
drop and check valves is had, to prevent any
possibility of back pressure.

Idesire especially to direct attention to the
fact that my improved engine will run in one
direction as well as in the opposite direction,

- without alteration whatever in its mechani-
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cal construction by simply starting it in the
direction desired. This is permitted by rea-
son of the peculiar construction of the ex-
haust valve, it being connected direct to the
upper end of the piston by a vertical rod lo-
cated within the eylinder.

I desire also to direct especial attention to
what I term my “impact vaporizing surface
shown very clearly applied to the pipe 67 in
Fig. 3, whereby the oil thrown by the pump
against the vaporizing surface is quickly vap-
orized and conditioned for immediate use in
the cylinder.

I desire also to direct especial attention to
myimproved automaticgovernor which varies
the strength of each charge at each stroke of
the piston in.proportion to the load on the
engine, whereby if the engine be running
light, or without load, a very slight charge
will be admitted to the cylinder, and if the
engine be heavily loaded a correspondingly

‘heavy charge will be admitted to the eylinder

at each stroke of the piston.

What I claim is—

1. The combination,inan explosive-engine,
of a eylinder and its proper connections, an
automatically-controlled gas and air mixing-
valve mounted to reciprocate at each stroke
of the engine, an eccentric for reciprocating
said valve, and an automatic governor con-
nected to move said eccentric across the en-
gine shaft and thereby vary the movement of
said valve at each- stroke, substantially as
herein-specified. -

2. Thecombination,in an explosive-engine,
of a cylinder and its proper connections, a
source of supply of inflammable-liquid, a float-
chamber located in a plane below said eylin-
der, a carbureting-device connected to said
float-chamber, a valve connected to said float-
chamber, a float in said chamber for control-
ling said valve, an ignition-burner, and pipes
connectingsaid float-chamberandsaid burner,
whereby the carbureting - device and the
burner are supplied with liquid fuel from a
single source or supply-tank, substantially as
herein specified. )

8. The combination, in an explosive engine,
of a cylinder, a piston, an exhaust valve hav.
ing a central perforation, and a rod in said
cylinder engaging said perforation in said
valve and loosely connecting said exhaust
valve to said piston,so that the latter will

- move the valve in one direction only substan-
tially as herein specified.

4. The combination, in an explosive engine,
of a eylinder, a piston, an exhaust valve con.
nected "to said eylinder to open inward, a
rod mounted interior of said cylinder and con-
nected at one end with said piston and con-
structed to open said exhaust valve upon re-
treat of said piston from said valve,and means
separate from said rod for automatically clos-
ing said valve before the piston reaches the
limit of itsstrokein an oppositedirection, sub-
stantially as herein specified.

5. Thecombination,inan explosive engine,
of a eylinder, a crank-chamber upon which
said cylinder is mounted, a piston and opera-
tive connections, an air-and-gas mixing de-

'viee, and a governor constructed to admit gas

and air tosaid erank-chamber in determinate
proportions and vary such proportionsin pro-
portion to the load on the engine, substan-
tially as herein specified.
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6. The combination,in an explosive engine, -

of a cylinder, a piston, an exhaust valve con.
nected tosaid eylinder, and a rod loosely con-
necting said piston and said exhaust valve

“interior of the eylinder, to move said valve in

one direction, a spring to move said valve in
an opposite direction, and an exhaust-pipe
whereby the engine may run in either direc-
tion without alteration of any of its parts by
simply starting the engine in the desired di-
rection.

7. The combination,in an explosiveengine,
of a eylinder, a crank-chamber upon which
said cylinder is mounted, opposite inelined
passages 15 opened throughout their lengths

and connecting the lower end of said eylin-

der with said crank chamber, a piston in said
cylinder and having a chamber at its upper
end and provided with opposite ports, or pas-
sages, 41 communicating with the lower end
of the chamber in said piston, an igniter lo-
cated exterior of said eylinder, said cylinder
having an igniter port in alignment with one
of the ports, or passages, 41 when said piston
is at the limit of its up-stroke and communi-
cating with the igniter, an exhaust valve at
the upper end of said cylinder, and a rod lo-
cated interior of said cylinder and of the
chamber in said piston and connecting said
piston with said exhaust valve, whereby the
ports, or passages, in said cylinder perform
the two-fold function of permitting pbassage
of the charge from said erank-chamber to the
chamber in the piston while said piston is at
the limit of its down stroke, and permitting

-iguition of the charge in the piston chamber

at the beginning of the down stroke of said
piston, and also permitting the movement of
the engine in either direction without altera-
tion of its parts, substantially as herein speci-
fied. - , .

8. The frame of an explosive engine, a cyl-
inder mounted on said frame, a crank-cham-
ber also mounted on said frame and in open
communieation with one end of said cylinder,
a crank in said chamber, a connecting-rod
connected to said crank, a piston and proper
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connections, and said crank-chamber and eyl-
inder having the opposite combined transfer-
passages and connecting - rod ways 15, 15
formed at the point of their connection, where-
by as the crank-shaft revolves the connect-
ing-rod may engage said ways and the charge
of gas may be transferred from said chamber
to the said cylinder through said ways when
the piston is at the limit of its in-stroke, and

permitting the use of a short connecting-rod, o

substantially as herein specified.
In testimony whereof 1 affix my signature
in the presence of two witnesses.

ALLEN W. BROWN.

Witnesses: ‘
ALFRED A. EioKs,
HERBERT S. ROBINSON.




