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UNITED STATES PATENT Orrpick.

JOHON W. RAYMOND, OF RACINE, WISCONSIN.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 583,508, dated June 1, 1897,

Application filed Jannary 13 ,' 1896, Serial No. 575,304, ‘(No model.)

To all whom it may concers:

Be it known that I, Joun W. RAYMOND, a
citizen of the United States, residing at Ra-
cine, county of Racine, Stafe of Wisconsin,
have invented a certain new and useful Im.
provement in Gas-Engines; and I declare the
following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it pertains
to make and use the same, reference being
had to the accompanying drawings, which
form a part of this specification.

My invention relates to new and useful im-
brovements in the construction of gas or va-
por engines designed for operation by means
of an explosive gas or vapor, and relates more
particularly to means for accurately control-

ling the supply of the explosive mixture to

the engine-cylinder and to improvements in
devices for vaporizing gasolene or other forms
of petroleum oils or distillates and regulat-
ing the admixture of air therewith.

Lhe various features of my invention will
be hereinafter fully described with reference
to the accompanying drawings, and set forth
in the appended claims. -

In said drawings, Figure 1 is a vertical sec-
tional view of my improved device, taken on
line 1 1 of Fig. 3, showing the arrangement
of the regulating devices and the vaporizing
device, together with the supply-chamber,
which communicates with the inlet-port of
the cylinder. Fig. 2 is an enlarged detail

view, partly in seetion and partly in eleva-

tion, showing the means for regulating the
supply of gasolene or other petroleum fuel to
the vaporizing device. Fig. 3 is a horizontal
sectional view taken on line 3 3 of Fig. 1.

In said drawings I have shown in connec-
tion with the vaporizing apparatus and the
regulating device only so. much of the engine
as 1s necessary to a proper understanding of
the construction and operation of said device,
said device being shown as connected with
the engine-casing and connected with the in-
let-passage which supplies the explosive me-
dium fo the cylinder of the engine.

Referring by letter to said drawin 2s, A des-
ignates a part of the engine provided with an
inlet passage or port B, which may commaul-
nicate with any desired part of the eylinder.

(Not shown.) A

supply-chamber C commu- |

—

ber C with connections for

nicates with the port or passage B and is
adapted to receive either an explosive mix-

ture of air and gas or a similar mixture of air

and the vapors of petroleum. In practice 1
findit convenient to provide the supply-cham-
both air and gas
and air and said vapors of petroleum, as in

Fig. 1, in which a tubular connection ¢/, for

the mixture of air and gas, communicates with
the lower part of said chamber and 2 vapor-
izing device communicates with the upper
part of said chamber. In practice when the
vaporizing device is used and the explosive
medium supplied to the eylinderis a mixture
of air and petroleum-vapor the tubular con-
nection C'is closed by means of a plug e,
screwed into the tapped end of said connec-
tiomn. | |
My present invention relates more particu-
larly to the construction and arrangement of
the vaporizing device and the means for reg -
lating the supply of gasolene or other form of

‘petrolenm to the vaporizer and of the explo-

sive mixture to the eylinder, and I will there-
fore not describe in detail any of the connec-
tions or appliances for the use of gas.
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I will now describe the constraction and -

operation of the vaporizing device. Said de-
vice consists, primarily, of a chamber D c¢om-
municating with the supply-chamber C, and
provided in its upper end with one or.more
inlet orsupply ports orapertures d d, through
which the gasolene or other form of petroleum
1s introduced to the interior of said chamber.
Within said chamber are conveniently pro-
vided a suitable number of deflecting-plates
E E and E' E’, which are conveniently dished
more or less and arranged so as to present
alternate upwardly and inwardly inclined
surfaces for contact witha descending supply
of the petroleum liquid. Between said de-
flecting - plates are convenlently arranged
sultable horizontally - disposed perforated
screens I I, which preferably extend across

the chamber D, the deflecting-plates E E and

E" E' being of somewhat less width or diame-
ter than said chamber. Theupwardly dished
or inclined plates E' E' are provided adjacent
to their centers with apertures or perfora-
tions e e, as shown more particularly in Fig.
o, through which the liquid to be vaporized
18 permitted to drip.
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As many of the deflecting-plates I& E and
E' B and the interposed perforated screens
I F may be employed as is necessary to pro-
vide a desired area of evaporating-surface
for contact with the petroleum liquid, and 1t
follows that when said liquid is introduced
into the upper part of the chamber D through
the apertures d d it will drip onto the upper-
most deflecting-plate, passing outward to the
periphery thereof and dripping from said pe-
riphery onto the perforated sereen next be-
low, passing through said screen and being
received by the upwardly-dished plate below
the same, when it will gravitate toward the
center of said plate, passing through the aper-
tures or perforations e e adjacent to 1ts cen-
ter, and thence through the screen next be-
low, and so on, until the bottom of the cham-
ber is reached. _

The deflecting-plates and the screens may
be held in position within the vaporizing-
chamber in any desired manner—as, for in-
stance, in the manner shown in the drawings,
in which said plates and screens are strung
upon a standard G, which is screw-threaded
at its opposite ends and is engaged at 1ts up-
per end in a screw-threaded aperture in the
top wall of the chamber, as at g, a suitable
nut ¢’ having a similar engagement with the
lower end of said standard to hold the plates
and screens in position thereon.

In order to insure the desired vaporization
of the petroleum liguid, it is essential to pro-
vide suitable means for introducing into the
vaporizing-chamber a supply of air and 1n
some instances to regulate the temperature
of said air-supply and to bring the air into
intimate contact with said liquid, the liquid
being at the same time separated or broken
up by the deflectorsand the screens and dis-
tributed over the surfaces thereof soasto be
readily taken up by the air.
provide a suitable jacket H outside of the

vaporizing-chamber comm unicating with the

upper part of the latter, as at f;, and pro-
vided with one or more portsor
the introduction of the air-supply. This
jacket may be of any suitable or desirable
construction and may be provided with inde-
pendent connections for the introduction of
cold air and warmed or heated air, as shown.

In the particular form of construction
shown in the drawings I have shown the lower
end of said jacket as provided with & number
of segmental ports ' i and a dam per H', pro-
vided with corresponding ports 2* i*, adapted
to be brought into register with the ports I
', said damper being further provided with
an operating - handle H° by which 1t may
readily be adjusted. A suitable collar H° is
arranged upon the outside of the vaporizing-
chamber and serves to hold the damper H' in
position, said collar being retained in place
upon said vaporizing-chamber by one or more
set-serews h% It follows from this construc-
tion that by a movement of the handle H* the
damper ' may be adjusted, so as to open or

To this end 1.

openings for

said handle is suitably

583,508

nuncover the ports ' ' to a greater or less
degree, and thereby permit a desired supply
of air to enter said jacket and pass therefrom
into the vaporizing-chamber. These ports
W 1 are conveniently arranged to communi-
cate with the outside atmosphere and to sup-
ply cool air to the vaporizer. I find it con-

venient also to provide a tubular connection.
I for supplying heated air to the vaporizing-.
chamber, and said connection may lead to

any source of supply of heated air. Sald sup-

ply-tube is also provided with a suitable dam-

per or valve I', provided with ports ¢ ¢, and
said damper or valve being seated against a
correspondingly-apertured diaphragm or par-
tition 1. This damper or valve I' is provided
with an operating-handle I3, conveniently ex-
tending outward from the tube and having a
serew-threaded engagement at its inner end
with said damper, as shown in Fig. 1, and
shouldered at the
point where it passes through the wall of the
tube, so that by turning said handle said
shoulder may be screwed down upon the ol t-

side of the tube and thereby serve to lock
‘the valve in its adjusted position. _
from this construction that by an adjustment

It follows

of the damper or valve I’ within the tube the
ports or apertures 2 ¢« may be uncovered to a
oreater or less extent, so as to permit a de-
sired supply of air to pass therethrough to
the vaporizing-chamber, and that said valve

‘may be readily secured in its adjusted Posi-
‘tion by tightening said handlein the manner
“described. |
‘that by adjusting the dampers H' and I' the
supply of air to the vaporizing-chamber may
be accurately regulated as desired, so as to

It follows from this construction

regulate the temperature of the air iljtr_o-

‘duced to a desired degree.

As a further and separate improvement I
prefer to provide suitable means for auto-

‘matically regulating the supply of the petro-.
leum liquid to'the vaporizing-chamber, and

in practice I find it convenient to employ a

construction substantially like that shown 1n

the drawings, in which a suitable reservoir
J, preferably of glass, is provided, said res-
ervoir having a feed aperture or duct j1n 1ts

lower end and being preferably provided

with a shut-off valve ;' for controlling said

aperture.

A suitable supply-pipe K, leading from any
desired source of petroleum liquid,isarran oed

to communicate, as at %, with the interior of

said reservoir and is provided with an up-

wardly-extending branch or stand-pipe K,
having an overflow or vent %', communicating
therewith at the level at which it 1s desired

to maintain the supply of petroleum liquid

within the reservoir J. Said liquid may be
supplied to said pipe K from any suitable

source and in any suitable or desired manner,
as by gravity-feed or by means of a suitable

pump or in any other desired manner, and
it follows that by reason of the overflow or
vent % said liquid will be permitted to rise
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within the reservoir J only to the level of said |

overflow, any excess of said liquid supplied
by the pipe K being carried off throy gh over-
flow-pipe &' and conveyed into any suitable
receptacle therefor. .
stant and uniform supply of the petroleum
liguid may be maintained within the reser-

~voir and is ready for introduction into the

10

vaporizer as rapidly as may be required for
use in supplying the engine. I prefer also
to employ a suitable means for automatically
controlling the feed of the petroleum liquid

from the reservoir to the vaporizer, and for |

this purpose I find it desirable to arrange be-

15 low said reservoir and in communication with
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the discharge - aperture thereof a suitable
chamber L, conveniently provided with a
transparent wall, which in turn is provided
with a discharge-passage I, leading into an
annular chamber or channel I’ in the top of
the vaporizing-chamber, and which chamber
or channel supplies the several inlet-aper-
tures d d, which communicate with said vap-
orizing-chamber. A suitableu pwardly-clos-
Ing valve I.' is located within the chamber I.

and has an operative engagement with the

lower end of the discharge-passage 4, which
leads from the reservoir J, said valve being
operatively engaged with the free end of g
rock-arm [* within said chamber L, and by
movements of which arm said valve may be
adjusted so as to open, close, or regulate the

~communication between the reservoir J and

the chamber I.

The arm [ is conveniently mounted upon
a spindle %, which extends outward through
the wall of the chamber L and is provided
upon its outer end with an opera“ing-lever L2,
by means of which an oscillatory movement
may be communicated to said spindle and the
arm [* connected therewith. It follows from
this construction that by the elevation of the
outer or free end of the arm or lever 1.2 the
free end of the crank-arm 2 within the cham-
ber L will be depressed, thereby lowering the
valve L' from its seat and establishin g com-
munication between the passage § and the in-
terior of the chamber L. It also follows that
the degree to which said valve is opened will
be determined by the movement of the arm
or lever L2

In order to enable the valve I/ to be auto-

- matically adjusted, so as to maintain a Sup-

ply of petroleum liquid which shall be just
sufficient for the use of the engine and vari-
able according to the speed of the engine or
the amount of load thereon, I prefer to Pro-

vide suitable means for operatively connect-

Ing the actuating arm or lever L2 with a gov-
ernor mechanism, and to this end I find it
convenient to extend a suitable actuatin 2-1rod
M upward through the standard G and out
through the top of the vaporizing-chamber,
as shown in Figs. 1 and 2, said standard G
being made tubular for the passage of said
rod. This rod M is adapted for operation in

In this manner a con-

any desired manner by means of any suit-
able or convenient form of governor mechan-

ism, but inasmuch as any form of governor

may be employed and the operation of the
same t0 adjust the rod is the same as many
other devices I do not deem it necessary to
1llustrate or describe said governor mechan-
1S1m.

The upper end of the rod M has an op-
erative connection with the arm or lever 12,
this connection being conveniently made by
means ot asuitable link M, having a suitable
connection at one end with said arm or lever
and at its other end being similarly connected
with an angular extension m at the upper
end of said rod. It follows from this con-
struction that vertical movement of the rod
M will be communicated to the arm L2 and
the spindle # and thus to the rock-arm 12 and
the valve I'. In order to accurately adjust
sald valve with relation to the rod M, I pre-
fer to make the connection between said rod
and the actuating lever or arm 12 adj ustable,
and for this purpose said arm is conveniently
curved, as shown in Fig. 2, and provided with
a slot m’ for adjustable engagement with the
upper end of the link M’, the latter being
provided with a suitable set-screw m? for se-
curing the parts together. By this means the
throw of the rock-arm 2, by a predetermined
vertical movement of the rod M, may be reg-
ulated at will, the opening of the valve being,
of course, greater when the adjustable con-
nection between the link M’ and the arm or
lever L* is made nearer to the spindle # and
the movement of said valve being correspond-
ingly less when said connection is made far-
ther away from said spindle and nearer the
free end of said arm or lever. As a still fur-
ther means for accurately adjusting the

valve, I find it convenient to provide a device

by means of which the link m' may be length-
ened or shortened at will.
the link M’ is conveniently made in two parts,
as shown in Fig. 2, and one of said parts is
provided with a screw-threaded shank N, ex-
tending into a suitable bore or channel in the
opposite section, said latter section being
provided with an adjusting-nut N’ opera-
tively connected with said screw-threaded
shank and adapted for operation, so as to ad-
Just said sections and to lengthen or shorten
the link in an obvious manner. By this
means, after the parts have been connected

together, the adjusting-nut N’ may be oper-

ated so as to lengthen or shorten the link and
thereby raise or lower the arm L2 and con-
sequently adjust the valve L', so as to afford
a desired supply of the petroleum liquid, and,
when desired, both forms of the devices de-
seribed may be employed. It follows from
this construection that the connection between
the governor-rod M and the valve-actuating
lever may be varied at will, so as to give a

For this purpose
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- chamber.
fitted within the casing O and is conveniently |
ing an explosive vapor to the cylinder, the
‘same comprising a suitable vaporizing-cham-
“ber provided with a plurality of evaporating-
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ulated, so as to insure a very close and accu-
rate regulation of the supply of petroleum
liquid to the vaporizer.

It will of course be understcod that upon
an increase in the speed of the engine the gov-
ernor will serve to depress said rod M and

thereby adjust the lever L* to partially or |

wholly close the valve L', while by a reverse

movement of the governor, due to a.decrease |
in the speed of the engine, an opposite ad- |
justment of the lever and valve will be ef-|
fected and a greater supply of petroleum lig-

nid admitted. By this construction, there-
fore, an automatic and very accurate regula-
tion of the supply of petroleum liquid to the

vaporizer is effected without the necessity of |

attention or adjustment of any of the parts,
the supply of said liquid being in proportion

to the demands of the engine.

The lower end of the vaporizing-chamber
communicates directly with a tubular hous-
ing or casing O, which is located within the

supply-chamber C, and into which the ex- |
plosive vapor is admitted before passinginto |

said chamber, and said housing or casing 18
provided with one or more rows Or series of

apertures or ports o o for the passage of said |
1 claim as new, and desire to secure by Letters

explosive vapor from its interior into sald
A suitable regulating-valve O is

mounted upon the governor-rod M, asin Fig.

1, said valve being provided with one or more
annular ports or openings o’ o', adapted to be

brought into register with the rows of ports
or apertures o o in said casing.
The valve O' is soarranged with respect.to

the apertures or ports in the casing that as the

rod M is raised the ports o o will be opened

to a greater or less extent, and as the rod 1s

depressed said ports will be wholly or par-
tially eclosed, as the occasion may require,
and the annular ports or openings in said
valve are preferably arranged to come suc-
cessively into register with the ports orapet-
tures o o in the valve-casing, as is more fully

deseribed in a separate application contem-

ayry

poraneous herewith, Serial No. 375,505. It
follows from this construction that when the
engine demands an increased supply of the

explosive vapor theregulating-valve O'isau- |

tomatically adjusted, so as to give an 1in-
creased opening for the passage of sald va-

por into the chamber C, and the inlet-valve
1./ is simultaneously adjusted to give an in-
creased supply of the petroleum ligquid to the

vaporizer. In this manner I am enabled to
automatically and accurately control, by
means of the governor mechanism, both the
supply of explosive vapor to the cylinderand
the supply of petroleum liquid to the vapo-
rizer.

By making the reservoir J of glass the
height of the liquid therein may be ascer-

 tained at any time by a glance, while by mak-

ing the chamber L with a transparent wall

" the feed of the petroleum liquid may be ob-

served from time to time when desired, and |

583,508

| the operation of the regulating-valve I  may

also be observed, so that in case an oversup-
ply of liquid is being fed to the vaporizer the
valve may be adjusted to satisfactorily limit

| said supply, and in case of any derangement

of the valve or stoppage of either passage the
difficulty may be readily ascertained and rem-
edied.

My improved vaporizer and regulating de-
vices may be readily applied to many forms
of gas-engines and serve o effectually vap-

orize petroleum liguid to insure a proper adl-
mixture of air at a desired temperature there-

with and at the same time to automatically

control the supply of the explosive mixture

to the engine and of the petroleum liquid to

the vaporizer as the demands of the engine

may require. . '
As shown in Fig. 1, T prefer to provide a

‘guitable vent-pipe ¢, which communicates
with the lower end of the tubular connection

(' and is adapted to convey any excess of
petroléum liquid which may mot have been
properly vaporized back to a suitable reser-

voir or receiver and thereby prevent any ac-

cumulation of said liquid in said tube.
Having thus described my invention, what

Patent of the United States, 18—
1. In a gas-engine, a vaporizer for supply-

plates, one or more inlets for petroleum lig-

“1uid, and independent valve-controlled ports
for admitting and regulating supplies of cold

and of hot air, substantially as described.
9. In a gas-engine, a vaporizer for supply-

‘ing explosive vapor to the cylinder, the same

comprising a suitable chamber provided with
one or more inlets for petroleum liquid, and
independent valve-controlled ports for ad-

“mitting cold and hot air, and a plurality of

deflecting-plates and interposed perforated
sereens secured within said chamber between

'said inletsand the discharge-opening thereof,

substantially as described.

3. In a gas-engine a vaporizer comprising
o suitable casing having one or more inlets
for petroleum liquid atits upperend, and an
outlet for vapor at its lower end and one or
more valve-controlled ports for admitting
air, and a plurality of alternate upwardly and
downwardly dished or inclined deflecting-
plates andinterposed perforated screens, sub-
stantially as described.

4. In a gas-engine, a vaporizer for supply-
ing explosive vapor to the cylinder, the same
comprising a suitable chamber provided 1In
its upper end with one or more inlets for pe-
troleum liquid, and in its lower end with a
discharge or outlet aperture, and further pro-
vided with a plurality of deflecting-plates
and interposed perforated screens located be-

tween said inlets and said discharge-aperture,

a jacket surrounding said chamber and com-
municating therewith, and provided with one

‘10

75

30

Jle

95

10O

105

I1T1C

IIE

) A

12

13




I0

583,508 - | 5

or more valve-controlled ports for the admis-
sion of cold air, and an independent valve-
controlled connection for supplying hot air
to the interior of said jacket, substantially
as described. |

. In a gas-engine, the combination with a
vaporizer of a chamber for recelving petro-
leum liquid located above and arranged to
convey the same to the vaporizer, a suitable
supply for said liquid communieating with
sald chamber, a valve for regulating the ad-
mission of said liquid to the chamber, and an
operating-lever for actuating said valve and

~adapted for operative connection with a, 20OV-

I5

ernor mechanism, substantially as deseribed.
6. In a gas-engine, the combination witha
vaporizer, of a chamber for supplying petro-

- leumni liquid thereto, and provided with an in-
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let-passage, a supply for said liquid commu-
nicating with said inlet-passage, a valve for
controlling said passage, an actuating-lever
for adjusting said valve, and an adjustable
connection between said leverand a governor-
rod, substantially as desecribed.

7. In a gas-engine, the combination with a
vaporizer, of a chamber for supplying petro-
leum thereto, a reservoir for holding a supply
of said liquid, located above said chamber,
and having a discharge-passage communicat-
ing therewith, means for maintaining a sup-
ply of said liquid in the reservolr, a valve for
controlling said passage, an actuating-lever
for adjusting said valve and an operative con-
nection between said lever and a governor
mechanism, substantially as described.

. In a gas-engine, the combination with a
vaporizer of a chamber for supplying petro-
leum liquid thereto, a reservoir for said liq-

uid communicating with said chamber, means

for maintaining a supply of said liquid within
sald reservoir, an overflow communicating
with said reservoir for permitting the escape
of an excess of said liquid, a valve for regu -
lating the communication between the said

reservoir and the supply-chamber, an actuat-

ing-lever for adjusting said valve and an oPp-
erative connection between said lever and
a governor mechanism, substantially as de-
scribed. - | |

J. In a gas-engine, the combination with a

vaporizer of a chamber

for supplying petro-
leum liquid thereto, a reservoir for said lig-
uld communicating with said chamber, a
valve forregulating said communication, said
valve being mounted upon arock-arm within
sald chamber, an arm upon the outside of
sald chamber and operatively connected with
sald valve, and an adjustable connection be-
tween said arm and a governor mechanism,
substantially as described.

10. In a gas-engine, the combination with
& vaporizer, a valve-controlled chamber for
supplying petroleum liguid thereto, and a
regulating-valve for controlling the passage
of vapor from the vaporizing-chamber to the
cylinder, and suitable means for simultane-
ously adjusting said regulating-valve and the
valve which controls the admission of petro-
leum liquid to the vaporizer, substantially as
described. | | |

11.- In a gas-engine, the combination with
a vaporizer of a chamber for admitting petro-
leum liquid thereto, means for supplying said
liquid to said chamber, a valve for control-
ling said supply of liquid, a regulating-valve
for controlling the passage of vapor from the
vaporizing-chamber to the engine-cylinder,
and an actuating-rod adapted for en gagement
with suitable governor mechanism and hav-
Ing operative connection with said regulat-
ing-valve and said supply-valve, and adapted

to simultaneously adjust said valves, sub-
stantially as described.

12. In a gas-engine, the combination with
a vaporizer, a reserveir for supplying petro-
leum liquid thereto, and an interposed cham-
ber for receiving said liquid from the reser-
voir and delivering thesame to the vaporizer,
sald chamber being provided with a trans-
parent wall and a regulating-valve for con-
trolling the admission of said liquid to said
chamber, said valve being adapted for oper-

atlve connection with a governor mechanism,

substantially as desceribed.
In testimony whereof I sign this speci

tion in the presence of two witnesses.
JOIIN W. RAYMOND.
Witnesses:

JOHN EH. WIL
H. J. ROGERs.
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