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35 case. _ | |
" with the casing partially removed between the ends
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To all whom it may concern:

Be 1t known that I, JoaN W. BURKETT, & c1t1zen of
the United States of America,residing at Kansas City, |

in the county of Wyandotte and State of Kansas, have
5 invented certain new and .useful Improvements in Gas-

Engines; and I-do hereby declare that the following s
a full, clear and exact descrlptlon of the invention,

such as will enable others to make and use the same,

reference being had to the accompanymg drawings,form-

10 'Ing & ﬁart of this specification.

Tnﬂ objects of the invention are—-—-—ﬁrst—-—to obtain
in-a gas engine a high degree of vapor compression and
prevent liability of pre-ignition.- Second—to absorb

the heat of the ¢ylinder arising from the ignited gas. |

15 Third—to reduce the. quantity of water required for | tends downwardly through the bottom of the case 19,

and also through a boss 27 on. the under side of said bot- '

tom of said case and to a considerable distance below
‘the outer surface of said boss.

valve stem 28 is screw threaded and provided with a
Extending around the valve stem 26 is a spiral

cooling the cylinder to the minimum. Fourth—the
regulation of the” supply of steam in the suction of the
engine,-and, fifth—to provide for the condensation of

the bteam in 1ts passage from the tank to the intdke |
20 “mue

The inveniion consists 1n the novel construction and |

“conibination of parts such as will be first fully de-
scribed and then specifically pomted outin the claims.

In the drawings—Figure 1 is a view In perspeciive
25 -of a gas engine with the carbureter and igniter removed
showing the gas and vapor mixing chamber and inlet

valves, the water supply tank and novel features of the
invention upon the tank and engine. Fig. 2 is a view
_in elevation taken from the rear end of the engine show-

, ing the cylinder and water jacket and gas and vapor
mixing chamber in vertical section. Fig. 3 is an en-

larged vertical sectional view of the gas and vapor mix-

ing chamber or case taken at right angles to and upon |

the line z z on Fig. 2 looking toward the rear end of the
Fig. 4 is a side view of the water supply tank

shewmg the valved water intake and the water gage.
Fig. 5 1s a. detail side view of the steam condensing trap
or. cage connected with the outfromg steam supply on
the water tank showmg the diaphragm or by pass in
dotted lines.
view of the steam condensmn' case taken at right angles
'to and upon the line zz on Fig. 5.

Similar numerals of reference indicate correspond-
ing parts in all the figures of the drawings.

Referring to the drawings 10 in:licates the base frame
_supporting the engine.
frame is mounted the engine cylnder 12 around which
extends the-water ]acket or case 14.
end of the frame 12 is mounted the crank shaft 15, upon

“the ends of which shaft are the respectu{e balance and. !

drive wheels 16 and 17. 18 indicates the piston rod
connected with the crank shaft 15, and 12X indicates
the piston.

=il

nut 28.

Fio. 6 i5 un enlarged vertical sectional

Upon the rear end of the-

Upon the forward.

9 indicates the gas and vapor mixing #

"case which as slifjwn 1S re'Cta,nﬂ'ula,r in form and bolted

‘to the under Sulf&Cﬂ and at the rear end of the water

case or ]a,cket 14 as seen in Figs.1 and 2.
In the forward end of the gas and v&por mmmg case

1s an opening 20 for the reception of gas from the gas

carburetér (not shown) the pins 21 on the outer ends of

‘the case and on each side of the opening being means of

In the top of the gas
- and "vapor mixing chamber 19 beneath the cylinder

attachment for the carbuleter

12 is an opening or inlet 22,.and in the bottom of .the
case or water jacket 14 directly above the opening 22 is

nected 4 valve stem 26 the lower end of which stemn- ex-

The lower end of the

spring. 29, one end of which spring bears upon the nut

28 and the other end upon the outer surface of -the
‘boss 27.

Within the case or ]acket 14 and extending around
the opening 23 1s a neck 30 comlected with the bot-

tom of said case, the upper end of the neck bemg con-
‘nected with the'outer surface of the cylinder 12.

the, cylmdel 12 is an opening 31 leading mthm the

In

neck 30. The construction of the parts of the gas
engine as above described are common in all gas or

gasolene engines and® also the gas igniting dewces re-

quire no special mention as these devices are well
known and any of which may be employed.

With the forward end of the engine supporting or

base frame are ‘connected the lower ends of the bars
32 and with the upper ends of saud bars is connected

“a water supply tank 33 wwhich is de51gned to hold the
water requisite for the daily use in the engme and

campared with the ordinary water tanks in use 18 smaller
in water ca,pamty

" The tank 33 as shown is cjrlmdrlcal in form and the

bars 32 are secured to the side and lower portion of

‘the casing adjacent to the ends 34 of the tank. Ir
‘the upper por‘rmn of the side of tank 33 near one “end
1is an opening for the introduction of water to the tank

extending around which opehing is a receptacle or
cu];i 36, upon the lower end of which cup is a flange
37 which extends outwardly and is bolted to the side

of the casing of the tank. Within the receptacle 36

is an ordinary valve and valve stem 43, .
Wlth one end 34 of the water tank 33 is connedted a

water gage 49 this gage having conmnections with the

upper and lower parts of the said tank.
Within the portion of the side of Lhe water tank 33

60
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an opening 23 in which'is a* valve seat and seated in
‘said valve seat is a valve 25. With the valve 25 is con-
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toward the engine and intermediate the top and bot- | 69. “With the inner end of the valve casmg 67 i8 con-
nected one end of a short length of pipe 70 the Sther
end of which pipe extends through the end of the

tom of the tank and below the ordinary water line or
surface of the water is connected one end of an in-

going water conducting pipe 50, the other end of which |
“pipe cxtends horizontally a short distance to a posi-
tion above the water jacket 14 ‘and is then bent at |
right angles and its lower end extended downwardly |

through the top of the case or water jacket and a slight
distance within the space hetween the cylmder 12
and the said water jacket as seen in Fig. 2.

A ‘separate outgoing water supply pipe 51 is con-
nected at one end with the same side of tank 33 with
“which pipe 50 is connected and with the lower por-
tion of.the side and bottom of said tank. The other |
end of pipe 51 extends downwardly to a pogition a |
- short distance below a line projected from the under.

- surface of the water jacket 14, and is bent at.right

20

0
| 35
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~short length. of pipe 65 the othet end of which pipe

b

angles and extended to a position directly beneath

‘the water jacket and provided with an elbow 52, with

which elbow is connected a short pipe 53, which ex-
tends through the bottom of .the water jacket. and a
slight distance within the space between. the water
jacket and cylinder 12, | -

With the top portion of the side of th(, tank 33 is
connected a steam supply pipe which is in separate
parts 54, 54X one part 54X being connected at one end
with the sald portion of the tank, the other end ex-
tends within an opening 55 I» the side of a condens-
ing case or trap 56. This case resembles an mverted
flask and is flat upon eacii side, the sides and ends of

the ‘case terminating in a neck 57. This neck ex-

tends downwardly -and within the neck is a screw
threaded passage 58." Within the case 56 is a parti-

tion or diapihragm 59 which is' connected with the

ends of tlie case at a point equidistant from the sides
and extends from the inner surface of the upper end
of the case downwardly to a position a short distance
above the neck 57 8o as to form a by pa.ss for the steam.
In the screw threaded openmg 58 in the neck 57 is
inserted -one. end of a drip pipe 60 the other end ex-
tending downwardly the desired distance.

In the opposite side of the case 56 to that ha.vmg

“the opening 55 is a screw threaded 0pemng 61 in which
is inserted one end of the other portion 54 of the steam

pipe, the other end of which pipe extends to a point

‘a short distance in rear of a vertical line extendmg
~through the rear end of the cylinder 12 of the engine

and is bent at right angles and extended downwardly

to a position opp051te the gas and vapor mixing case
19, upon which end is an elbow 62 with which elbow

is connected one end -of a short length of pipe.63.
Upon the other end of pipe 63 is a three way pipe
joint. 64 and with this joint 18 corinected one end of a

extends through an opening 656X—see Fig. 3. in the

. ‘other side of the gas and vapor mixing case 19 at a

60

point opposite the valve stem 26 the pipe 65 termi-

nating near sald valve stem. With the upwardly

extended opening of the three way pipe joint 64 is

connected the lower end of a short length of pipe 66, |
‘the upper end of said pipe extending to a- position
-opposite the lower portion of the rear end of the water
jacket 14, and is connected with the side of a valve

casing 67 in which valve casing is a valve stem 68

85 and upon the outer-end of the stem is & hand wheel

through the bottom of the cage.
.ad]acent to the valve stein and- directly beneath the
‘inner end of the pipe 65 and into which the water falls-

the engine. In the inner surface of the bottom of

the 8as ‘and vapor mixing chambe? is a depression 71

water jacket into the space between the inner Burface' -
of the end of the water jacket and the Lyhinder 12 of

70

and in said- depression is an outlet 71X extendmg

This depresmon 8

in the initial operation of the engine from condensation

i of the steam fromi said plpe as well as from the walls*

of the gas and vapor mixing case.

In operstion the water is supplied to the tank 33
through the receptacle 36 in sufficient quantity to fil}

! the tank and permit of an overflow into the pipes.

o0 and 81 to the space within the water jacket sur-

-rounding the cylinder 12. This space being filled
~with water and also the tank to the level above pipe
50 the valve 43 is closed.” The valve stem 68 is then
| operated by the hand wheel 69 to admit a slight quan-

tity of water from the water jacket into the gas and

vapor mixing case 19 which falls or drips into the de-

pression 71 in the bottom of the said case an excess of
water passing from the case through the orifice 71X.
The carbureted gas is then supplied to the gas and
vapor mlxmg case 19 through the openmg 20 from the

80
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carbureter or other source of gas supply. 'The gas un-

der the suction of the engine raises the inlet valve 23
and at the same time this suction of the engine takes-

up the water in the depressmn 71, 1n the case 19, and
the water and gas is drawn simultaneously within the
cylinder 12. The gas is then ignited in the usual man-

I ner and the initial movements of the piston accelerated

by turning the drive wheel 17 and under the repeated.

- explosions of the gas the water admitted with the gas

prevents pre-ignition and the force of the explosions
are communicated to the drive and balance wheels.
As soon as the engine has k_;een operated a short time the

heat will be absorbed by the water in the water jacket

surrounding the cylinder, the temperature of the waier
‘being gradually raised and circulation of the water
- formed in the water tank 33, the high degree of heat

of the cylinder ﬁnally producmg steam. . As soon as
Eteam is generated in the tank it passes into the steam

pipe 54X through the steam condensing trap 56 ar und

the lower edge or by pass of the diaphragm 59, thence
upwardly and into the other portion 54 of the steam

| pipe, the condensed water being discharged from the
pipe 60. The steam  which now passes through pipe
65 into the gas and vapor mixing chamber i= mixed

with the carbureted gas in the mixing case 19 and passes
| into the cylinder 12 vaporized with the gas and aflords

an element upon which the piston.acts to compress

and the piston 18 given an impetus with the e:{]'mn:--inn
of the steam when the piston has compressed the mix-

“ture of the gas and steam during the time tho ignitionof
 The steam however takes up the heat

the gas occurs.
which is caused by the ignited gas preventing pre-
ignition from the heated cylinder and an equilibrium
of heat is maintained upon the inner '
faces of the cylinder which cannot exceed 212° F, and
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valve 68 is closed.” The heat caused by the ignition
of the pas will obviously heat the cylinder. and this
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thus abrogating the necessity of a large water circula-
ton to draw off the heat rom the eviinder and afford-
Ing with the stcam prodiiced a water tank supply of
minimum proportiohs.  The tank 33 when supplied
with water enables the engine to be operated a longer
time without renewing the supply, the height of which
water can be observed in the water gage 49. 1In a
portable gasolene engine this advantage of a small tank
of water affording all of the water necessary {or cooling
1s obvious and the engine ma» be employed in various
places and for a long period of time with one supply
of water to toe tank.
I donot limit myself to the souree of suppry of steany
from the tank, as other sources may be had, the means
of steam supply showan being preferred and the location
of the water tank may be in any desired place ubove
the engine so as to vbyviate the necessity of a pump for
water circulation.

-Such modifications of the invention may be em-
ployed as are within the scope of the nvention.

Having fully described mv invention what 1 now
ol o

claim as new and desire to secure by Letters Patent is—- |

1. In a gas engirve a eylinder and ite piston and a water
Jjacka2t upon said c¢vhnder and a suitable souice of water
supniy, a 2as and vapor mixing case ou the cvlinder and an
inletr valve, a2 steam supply pipe having a caitahle source of
s..pply of steam connected with the said inlet valve casing
and’ a valved Dranch pipe leading from the water juocket to
the steam pipe.

2. Ima gas engine the combination with a cylinder and a
water jacket upon said cylinder, a water supply tank. in-
roing and outgoing witer circulating pipes connected with
said tank and with the said water jacket, a gas and vapor
mixing case connected with said eylinaer and a gas inlet
valve a steam supply pipe connected with the said tank
and the said gas and vapor mixing case, and a valved .con-
ductor for conducting initially water from the water jacket
to tha gas and vapor mixing cuse,

3. In 2 gas engine the combination with the ¢ylinder and

the watelr jacket upon said c¢yvlinder naving a suitable

J

i

3B

source of wafrer supply, a vas and vapor mixing case upon

_*mid cviinder having a depression and an outlet for the

escape of water, 2 gas inlet valve ir said ease and a valved
conductor leading from the water jacket to tlie said depres-
slon 111 the gas and vapor mixing ¢ase,

1

said ooyvlinder, & water supply tank and an ingoing water
crculating pipe connected with thie side of said tank and
dre upper portion of the said water jacket aud an ontgoing
water cireulacing pipe connected with the lowdr portion of
sald water jacket and the bottom of said water tank, a gas
and vapor mixing case connected with said eclinder q eas
infer vaive on sonid case leading te said eviinder, o steam
sunply pipe connected witlh fhe top of said water taek and
the sad 2as and vapor mixing case and a vaived braneh
pipe leading from thie water jacket fo the steqcm pipe.

3. I oa gas engine a eylinder, a waver jacket upon said
criinder, a water tank ingeing aud outzoing water civeu-
lating pipes connected with the side and bottom of said
tank respectively and with the respeetive lower andd upper
poriions of said watler jacket, a gas and vapor mixing case
contevved with =aid eylinder and acogas inlet valve andd
stent in =ald ecase and a steam rsum":l:; pipe connected withb
the fop ol satd water tanc at on2 end and having the other
end extending throuzh the wall of said gas and vapor inix-
tng eose into seid case, satd gas and vapor mixing case hav-
ing » depression and an ontlet for the escape of the wntoer
rocondenrsed steam which may accumulate at the time the
eNelne dees ot make stean.

. 1n a aas engine a oylinder and a water jacket upon
sa1id cxlinder. & wuter tanx and sutrabie supports theretor,
Ingolng and oufgoing watrer circulating pipes connectoed
with the side and hoftom of said water tank respectively
Aund with the respective lower and upper portions of said
waler jacket, a gas and vapor mixing case connected with
said eylinder and a gas inlet valve and a steam supply pipe
connected with the top of sauid water tank at one end and
having the other end extending through the wall of said
gas and vapor mixing cuase, a branch nipe cornected with
said steam pipe leading Into the water jm-k{;t aad a valve
casing and valve in said pipe.

JOILN W, DBURKIETT.

Witnesses :
Sowixn ML A[BTeATn,
Jaxne A, LoOg,

. In nogas engine o exiinder and a water jacket upon
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