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* GLAUDE A. CLARK, OF SYRACUSE, NEW YORK. :

' GAS-ENGINE.

'. N’}J_{QOO,’OB:}_: S ) 'spegi_ﬁca,ﬁon of.i«e‘btera _fatent. Patented Oct. 3,_ 1808. :

~ Application filed April 30, 1908, Seriel No, 430,092,

To all whom. 1t may concern: o comprising & one-part casting having & large
Be it known that I, CLAUDE A. CLARK, a | ceniral cavity or passage connected with the

citizen of the United States, residing at exhaust ports of each of the eylinders, and

¢

10

15

 an explosive engine for marine an other

20

is supplied and drawn off by indirect fneans,

25

~provide a main exhaust part having water-
- jackets for cooling the same, consisting of

30

- haust. ,

40

45

. gas for driving the engine. .

50

" construction, as compared with the encines

_cooling the cylinders and other parts of gaso-

. -A further object of the invention is to pro-

‘other working parts common to engines of
 the explosive type. I |
" The invention further consists of a carbu- |

cylinders, and an electric spark-coil or other

jacket comprising & hollow chamber dis-| rear side elevation of 2 two-cylinder engine,

Syracuse, in the county of Onondaga and
State of New York, have invented certain
new and. useful Improvements in .Gas-Kn-
oines, of which the following is 'a ‘specifica-
tion. .
This invention relates to improvements in:
gas engines of the class in which water is emn-
ployed for cooling the cylinders and other
parts, and the invention relates particularly
to a gas engine in which the exhaust pipe 1s
kept cool by the employ_ment#of. both water

having its front end closed and 1its rear end
open for the discharge of the burned gas and

| other matter received from the explosion
chamber. ' .

rate water-jackets or compartments com-
prising hollow longitudinal chambers one of
which is disposed along the top side of the

sitely along the under side of said passage,
the said water compartments being sepa-

[

and air under forced circulation. .

Y

The object of the invention 1is to provide | tegral corrugated wall or awali provided with

L -

radiating ribs, to 1ncrease the surface to be
cooled:by the circulating water. One of said

jackets serving as a receiving pipe to carry
the water from the pump to the cylinder

uses, of simple, compact and durable con-
struction, and wherein the cylinders are pro-

vided with water-jackets in which the water

thereby eliminating a number of parts and
saving considerable labor and expense for eylinder-jacket and waste the same. |
nstr ““Theé invention further consists of & third
heretofore made. =~ | compartment disposed in a manner to par-
A particular object of the invention is to ' _
‘tending from one water-jacket t¢ the other.
| ‘This latter c’bm%ar‘tment preferably extend-
separate compartments spaced apart and ar- | 1ng the full lengtt |
ranged to take the place of water ipes and
related fittings commonly employeg or sup-
plying and carrying away the water used for |
- | passage by & corrugated or serrated wall
which is provided for cooling the wall of the
exhaust-passage, and also for the special
purpose of heating the air to be supplied to
‘the carbureter. d the invention further
| consists of simple means for drawing the

tempered air away from the air-compart-

lene engines.

vide an air-cooling compartment to codperate.
with the water-jackets for cooling the ex-

" The invention consists principally of one

or more cylinders each having a piston and

‘bureter.

reter for supplying gas or. oil vapor to the |
suitable means for igniting or exploding the-

features and combinations of Earts set forth
in the detail description whic follows, and

reference being had to the ACCOMpanying

‘rated from the exhaust-passage by an in-

tially surround the exhaust-passage and ex-

of the exhaust-passage and
having its opposite ends open for the free ad-
mission of air at either end. This air conm-.

partment is also separated from the exhaust-

ment and forcing the same through the car-

"The i1:vention further consists of the novel -

then perticulerly pointed out in the claims, |

‘drawing forming a part of this specification.

 UNITED STATES PATENT OFFICE.
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- The invention further consists of two sepa-

65

exhaust-passage, the other disposed oppo-

70 |

jacket; the other jacket serving as & con-
ductor to carry the water away from the

80

85
00
95
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The invention further consists of a water- | Referring to the drawing, Figure 1 1s a

posed around the explosion cylinder, through | showing the location and mananer of appiying

- which water may circulate under pressure ' the exhaust parts and carburéter; -alse show-
“from a pump or like means. " ling, by parts broken away, the arrangerient

.The i1nvention further- consists -.Of'_";a_,n' ex- | of the radiating ribs of the air-jacket. Iig. 2
haust pipe or part of peculiar formr and con-

struction which is mounted on the rear sides
of the cylinders. The said exhaust part

is g, vertical cross-section substantially on the
Tline 2—2 of Fig. 1, showing the construction.

105

110

and arrangement of the principel parts of the
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engine; also shom'ng the exhaust-passage | carbureter into the crank chamber 7, by the

and the arrangement of the separate water-
jackets and air-jacket; also showing the car-

‘bureter and related parts, and means for sup-

plying the carbureter with air- warmed in the

‘air-jacket. Fig. 3'is an enlarged detail sec-

tional view, showing a modified construction
of the exhaust, the two water-jackets and the
air-jacket. S

Similar numbers of reference are aszigned

to corresponding parts throughout the sev-

eral views.

In the drawing, 2 represents a cylinder and

- an imtegral portion thereof comprising the

15

case formed with a flange 4.

upper half of the crank-case.
- "3 represents the lower half of

the crank-

o represents a crank-shaft which passes

: through the crank-cases, to one end of which

30

39

 during the operation of the engine.

1s fitted a balance or fly wheel 6.

-7 represents an alr-tight hollow compart-
ment comprising the crank-case.
- 3 represents the explosion chamber or cyl-
inder 1 which a hollow piston 9 reciprocally
operates, the latter connected to the erank-
shaft by rod 10. . |

The working parts of my engine may par-
take of any of the well known constructions
and may be connected up in any suitable

Jianrer.

11 represents a hollow chamber cast or
formed around the explosion cylinder 8,
which comprises a water-jacket adapted to
be filled with cold ‘water to prevent the ex-

plosion-cylinder from becoming over-heated
The

- water-jacket 11 may be constructed in any

40

suitable manner to properly provide for the
cooling of the cylinder.
12 represents a hollow cap mounted upon

the upper end of the cylider 8, in a manner

to provide a hollow space between the cap
and cylinder-head comprising a part of the

- mam  water-jacket. - A series of suitable

- 495

‘bolts are employed to hold the cap in place.
13 represents a carbureter, disposed at the
resr sides of the cylinders in any convenient

- location, but preferably between ‘the ex-

50

haust parts and the crank-case. The car-

bureter may be of any suitable form and con-
struction to carry out the working of my en--

gme, but preferably consists of a simple part

- capable of supplying gas to ‘one or two cylin-
- ders.

55

60

14 represents the carbureter or ‘“mani- |

fold”, which comprises. a hollow part dis-
posed above the carbureter and connected to
the crank-case 7, by means of a port 15

formed through the casing 2, and through

which the gas enters the crank-case 7 be-
neath the piston, wheh the latter is moved to

~1ts upper position in cyvlinder 8.

65

16 represents a pipe connecting the car-
bureter with the intake 14. -

suction or vacuum produced by each up-
ward stroke of the piston. At the beginning
of each downward stroke of the piston the
latter closes the port 15.

17 represents a by-pass formed in casing 2

 opposite port 15, its lower end opening into

crank cavity 7, its upper end termimating in .
port 18. .

The gas confined in cunamber 7 is com-
pressed by the downward movement of the
piston, and when the piston descends to its
lowest position 1t opens port 18, through
which the gas is then forced into the lower
end of the explosion chamber 8. The initial
upward movement of the piston closes the
port 18, and the final upward movement
agam opens the port 15. The piston as it
continues 1ts upward stroke compresses the

“gas at the upper end of chamber 8, and at the
i Instant the piston reaches its highest point
of travel, an -electric’ spark is introduced

through an opening 19 and ignites the con-
fined gas, an explosion immediately oceurs,
which forces'the piston downwardly again,
and so on, during the operation of the en-
gme. After each explosion of the gas in eyl-
inder 8 and the resulting downward stroke of
the ]i)iston, the gas becomes burned and ex-

panded, and must be expelled from chamber

8, to make room for a charge.of fresh gas.

haust port 20 is formed through the rear wall
of each cylinder at the lower end of chamber
8, opposite the gas inlet port 18. Port 20
opens into.an enlarged cavity of chamber 21
arranged concentric with said port, and the
latter i1s connected with an exhaust passage
22 formed centrally in a member or part 23.
Part 23 is prefera,b{yy made of cast iron in one
part, and 1s disposed hérizontally and se-

cured to the rear sides of the cyii'n-ders’by-,

means of bolts 24, which pass through lugs
cast on the upper and lower sides of said
part, and are then threaded into the cylinder
walls. The front end of the part 23 is closed,
but the rear end is preferably open and fitted
with an exhaust pipe 25.

The exhaust pipes or parts of all gas en-

gines, being directly connected to the explo- 1

sion chambers become highly heated by rea-
son of the constant and rapid discharge of
the hot exhaust. In the past considerable
trouble has been experienced, because of the
over-heating of the exhaust parts, which, as
a rule, have not been provided with any cool-
ing means. 1 have found that engines of the
class perform their work more effectively
and the exhaust parts have a longer wearing
life, when the temperature of the exhaust
parts 1s kept aslow as possible by some arti-
ficial cooling agent. To this end I provide
two water compartments or jackets 26 and
27, respectively representing upper and lower

70
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In order to get nia of the dead gas, an ex-

100
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Vaporized air or gas is drawn from the .l water-jackets, each of whieh consists of a 130



g0 the jacket, and thehe&tin% or tempering of | prevent t0o great a chilling e
the |

. gopoEE 8

i

hollow space ot cﬁémbéf | form&dm the pm‘n Plpe 35 “then éxteﬁﬁéﬁ"downwardlg and n
99 putside of the éxhaust passage 22, {he said | werdly and then upwardly throug the cen-
compartments, 26 and 27, bemng géparated | ter of the carbureter and connects with the

. r
. i

- from said exhaust-passage by corrugated or intake 14 by means ‘of a port 37. The tem-

5 serrated walls 28. These walls are forimed so* pered sir is drawn from jacket 34 by the 1n- 70
 that the corrugations preferably occur on.| termitient ‘suctions.of inhalations produced
both sides of the wall.  The said walls may | by each upward stroke of piston 9, which R
however be constructed with & plain mner draws the gas or vapor from the carbureter [N
 surface and corrugated or serrated on the | and intake through the port 15 as heretofore -
10 outer side next to the water, and produce | described: Under this method of connecting 75
" the same cooling effect. =~ .| the carbureter and jacket 34, there is almost
- 29 represents 2 pipe connected tothe under | & constant inflow of air through the open ends
side of the rear end of exhaust-jacket 927 | of the jacket, while the engine is working,
through which water received from a pump whic};ﬁrevents the over-heating of wall 28 of
15 or other source of supply is forced into said | the exhaust-passage ddjacent to said jacket, 80
“jacket.  The water then circulates through | and owing to the frequency of the strokes of
the length of jacket 27 and enters ‘the main \'the iston, the air required for the operation
cylinder-jacket 11 by passing through ports of the carbureter ¥ il not become too hot.
30, After the water circulates around and | The gquantity of air required for operating -
20 cools the main cylinder it rises o and fills the | the ecarbureter and the proper tempering 85
" hollow space beneath ‘the cylinder cap 12 thereof may readily be regulated by the size
~ from jwhence.it Hows downwardly through-| of the pipe 35 or the port 36. The vaporiz-
- the arrow duct or asmgerglfarmed in t%;e. ing of the oil 38 in the carbureter 18 € ected .
 water Space 11 and then passes through a | by means of a small tube 39 which 1s disposed-
. 95 port 32 mto upper-exhaust jacket 26. .The | In the %ipe 35 as shown in Fig. 2. This 90
. ‘water is then carried away and wasted | small tube is disposed in a manner to provide
~ through 2 pipe 33 which connects to the rear ‘s small opening or vent leading from the In-
~ end of the jacket 20. LT terior of the pipe;35into-the interior of the
T - 34 represents a large hollow compartment earbureter at the pomnt above the level of the
30 perferably extending the full length of the | oil. - By arranging the tube 39 In this man- 95

exhaust member 23 and co ner. its outer end being in the ath of the alr

, raprises the space |3 |
hetween the integral outér and inuer walls | which is being sucked from jacket 34, the oll
of the pait 23, extending from the rear edge | vapor in the carbureter, 1s siphoned out of
of the exhaust-jacket 28 partially ground | the latter snd incorporated with the warm

35 ‘exhaust-passage 22 to the rear edge of ex- | air taken from jacket 34, thereby producing 100
" haust jacket 27, thus forming a semi-circular | the gas for operating the engine. |
cavity separated from the exhsust-passage | In ¥ig. 3 T have shown a modified form of
- 92 by a continuation of the corrugated wall | the exhaust part 23, which comprises an ex-
'28. The space 34 comprises an air-jacket | haust-passage 22 having a square bore and S
40 having its opposite ends open to admit the | having its walis formed plain or flat, the up- 105 . |
“atmosphere _freely  from ‘sither  direction. | per and lower water-jackets 26 and 27 being T
~ This air-jacket 18 intended in the first gin-'-:_ rectangular in cross-section. The outer sur-
‘stance, to.serve 8s a Imeans for cooling the.| face of the dividing wall 28 between the jack-
“adiacent portion of the exhgust passage, snd ets and the exhauast passage is provided with DU
45 the corrugations of the dividing wall are em- | radiating ribs 40 in place of the corrugations 110 NS
ployed for the purpose of providing @ greater | shown in Figs. 1 and 2. In Fig. 3 1s also °
radiating surface for dissipating the heat and | shown an air-) acket or compartment 34,
" at the same time. exposing this greater sur- which- is ‘preferably formed rectangular in
face to the coolmg . action-of the air. This | cross-section and detachably connected 1o |
50 air-jacket 1s provided for smother purpose, the main body of part 23 by bolts 23’. The 115 §
 namely, for heating or-tempering the air re- | outer surface of the dividing wall between '
quired Tor pmpeﬂy--,ca!;i:bﬁmtiﬁg"gQ;Sd:)lene or | ‘the air-chamber and the exhausi-passage 1S
‘also provided with the radiating rbs 40.
The serrated or ribbed surface 40 1s provided

ol it bein% essential ‘in’ an engine oL this-
~* class that the air be hested 10 & certain ex- "
55 tent before it 1s drawn into the carbureter for the same purpose as described for the cor- 120
~ and converted mto gas. -In this msanner the | rugations in ¥ igs. 1 and 2. The ribs 40 and
“air-jacket performs two important functions: | also the corrugations, of the water-jacket 27
~ the cooling of & portion of the exhaust pas- | are intended specificaily for hesting the cold
- sage by the fresh air when first admitted to | water &s it first comes from the igump- soasto |
ket . " | ect upon the 125 §
~ the air for carbureting by tae hot corrugated | eylinder, while at the same time the cold '
- suriface of thewall28. -~ Todraw the tempered | water is intended to reduce the temperature
air from jacket 34 I provide.a conducting | of the exhaust-passage. 'The corrugations
pipe 35, which connects with a port 36 and tibs of the u per exhaust-jacket are in- -
65 forraed m the outer shell of the air-jacket. | tended princlipallgr for dissipating the heat 130 §
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received from the exhaust. The water re- | tinued expansion, especially in the case of
ceived by the upper jlacket of the exhaust | gas engines, is to effect a choking of tlie ex-
.which _; drawn from the top of the cylinder | haust passage to such an extent that a back
Jacket 11 through the passage 31 will have a | pressure is exerted upon the explosion cham-

5 comparatively high temperature and will not Eer;* which materially lowers the efliciency of 70
‘have a very great cooling effect upon the up- | the engine in both speed and power. A
per portion of the exhaust-passage for that | large number of marine engines in use at
Teason, but notwithstanding its higher tem- | present, are equipped with submerged ex-

| erature the fact of its being liquid and | hausts, which are employed chiefly because
10 .forced through the jacket by the action of the | they serve the desired purpose of s mufller 75
~ pump, will prevent the burning out of the up- | or deadener of the annoying sounds of the
‘per wall of the exhaust. It 1s preferred 1n | exhaust, and these appliances are usually

constructing the three jackets of the exhaust- | provided with an expansion chamber, which
passage, to give to the air-jacket a larger | is disposed between the engine and the dis-

15 space than to the water-jackeéts, so that the | charge nozzle. The expansion chamber 80
alr may circulate more freely and rapidly by | having a lower temperature than the ex-
reason of the rapid inhalations of the air for | haust pipe leading to it, creates a slight con-
carbureting. In the modified construction | densation of the gas and vapor and thereby
shown 1n Fig. 3, the means employed for in- | lessens the tendency of the exhaust parts to

20 troducing and drawing -off the water from | become choked and the discharge to be re- 85

- the upper and lower jackets are the same | tarded. It is an object of my invention to
as shown in Figs. 1 and 2, and the means for accomplish this desirable result without the
conducting the air from jacket 34 to the car- | necessity of providing any extra parts, such

 bureter are also the same excepting that the | as the expansion tank or chamber referred

25 pipe 35 is preferably connected to the under | to. As hereinbefore explained, the cold wa- 90
side of the air-jacket. ter employed for cooling my engine and ex-

By providing an exhaust part 23 arranged | haust parts, is first admitted into-the lower
and applied as shown, a great saving may be | jacket 27 of the exhaust, and from this part
effected in the casting and finishing of the |1t flows into and circulates around and over

30 main cylinders, and renders it practical to | the explosion chamber: Applyin§ the water 95
' Fr()duce an engine of extremely simple and | at its fowest temperature to the lower com-
ight design. By reason of the novel and | partment 27, brings the water into contact
simple methods of supplying and carrying | with a comparatively large area of the sur-

‘away the water used for cooling the main | face of exhaust-passage 22, where it exerts a

35 cylinder and exhaust parts, I not only em- | cooling effect upon the walls of said passage 100

Eloy fewer pipes and fittings for the purpose, | sufficient to cause a condensation of the hot

ut am able to supply the jackets of the main | gas and vapor within the said passage, and
cylinders with water which has been tem- | the result is that there is no tendency what-
pered to an extent which cannot injure or dis- | ever for the exhaust chamber to hecome

40 tort these parts, and still supply water at a | choked. The water in turn is also slightly 105
temperature sufliciently low to effect a | tempered by passing through the lower ex-
proper cooling of the different parts. haust-jacket, so that when it eriters the main
The provision of the air-jacket adds a néw | jacket of the cylinder it is not too cold. The
element to the cooling of the exhaust, which | air drawn into the air-jacket 34 will exert a

45 may be obtained by simply drawing air from | similar influence upon, atid materially in- 110
the free atmosphere, without requiring any | crease the condensatipn in the exhaust.
pump or fittings other than the simple air- | Any number of cylinders may be joined to
jacket 34. By the employment of the air- | form an engine, and the exhaust-passage
jacket, as shown, the size of the water-jackets | may be cast in different lengths to suit

50 for the exhaust is reduced, which renders | the size of the engine. The only change 115

~ them more effective, for the reason, in the | required to be made in the said parts, for the
Hhirst instance, that the water is not liable to | different sized engines being in the number
become too hot before it reaches the main | of the ports for the exhaust and for the pas-
Jacket; and 1n the second place, the hot-wa- | sage of the water out of one jacket and into .|

55 ter from the muin jacket is employed to pro- | the other jacket of the exhaust. | 120
tect but a small portion of the exhaust-pas- | TUnder the construction and arrangement
sage on its way to the waste pipe. of the parts as shown and described herem, 1

It 1s a natural characteristic of all gas en- | am able to greatly reduce the number of wa- f
gines, for the gas or vapor to expand, as soon | ter pipes and other fittings, and to accom- 5

60 as the explosion takes place in the cylinder. | plish the cooling of the various parts of my 125

~ This expansion does not cease at the end of {-engine, as well as, to supply warn air for the i
*the receding stroke of the pistons but con- | carbureter in a simpler, mare effective and
tinues for a time after the gas or vaporis dis- | less expensive manner than has heretofore
charged into the exhaust part or pipe. The | been done.

65 result of this tendency to prolonged or con- | Obviously some changes or modifications 130




 posed on the underside of |
member, a port to ¢onnect said lower water--
~ space with the lower end of |
said cylinder, a port to connect said upper

~ BEST AVAILABLE COPY

may be made in the parts inthe-enginewith-r
out departing from the spirit of my inven-

tion, and 1 therefore do not wish to restrict
. myself to the precise. construction and ar-

rangement of the same, as herein shown and !

described. e
Having thus described my invention, what

T claim as new and desire to secure by Let-

ters Patent, 18— R

1. An explosive engine, comprising a cyl-
inder having a water-jacket and an exhaust
port, an ._e;;:haust—mEmberf mounted on- the
side of the cylinder and.connected. thereto
by means of said port, separate water-spaces
to cool said exhaust-member, one of said
water-spaces disposed on top, the other dis-

said exhaust-
the jacket of

water-space with the top of said cylinder

jacket, an inlet to connect said lower water-

- space with a source of cold water supply, an
“over-flow pipe connected to said “upper
water-space f%‘f drawing the hot-water away
from said cylinder, an air-jacket disposed
concentric to said exhaust-member between
said upper and said lower water-space, &
carbureter operatively connected - to said
) ¢ylinder, and Ipe
~jacket with said carbureter, adapted to con-
~ duct hot-air from the air-jacket 10 said car-

‘bureter, substantially as described.

2. An explosive engine, comprising a cyl-

5 inder surrounded by a water-jacket, an. ex-
haust port in said cylinder, an exhaust-

' the upper side of said exhaust-passage con-

necting with the upper end of the jacket of
said cylinder, an air-jacket “disposed along
the outer side of said exhaust-passage be-
" tween said water-spaces, the opposite ends

of said air-jacket being open to admit air

Jrawn from the atmosphere, a carbureter |
disposed-at the rear sideot said eylinder, an

intake mounted on the rear side of said cyl-

‘inder, and a pipe forming 2 passage-for hot-

- =

 gir from said air-jacket through said “ear-
~ bureter into said intake, substantially as de-
~seribed. ST .

3. An explosive. engine, COMPprising 8 Cyl-

inder having an exhaust port, an exhaust-

~ member having an exhaust-passage disposed
~ centrally therein and connecting with ‘the
_ said cylinder, the sald ex-
haust-passage formed by 2 corrugated wall
' water-
side of said
_ s  water-jacket ~disposed.
. underneath said - exhraust-p
65

exhaust. port of

© ipclosed in & concentric casing, &
~jacket disposed on the .upper s
‘exhaust-passage, '

_ _ ;t-passage, -and an

air-jacket 'disposed concentric to said ex-

L

900,083

a cylinder having _
around and above the same, and having an ..

by a corrugated - _
‘the port in said cylinder, the said exhaust-

R84
the upper water-space, an air-jacket-dis osed

a pipe connecting said air-

1 from said corruga

| haust-passage between said water-jackets,
adapted to codp .
for cooling said exhaust-passage, substan-

‘tially as described. S

erate with said water-jackets -

4. In a gas engine, the combination with
a water-jacket formed

exhaust port, of an exhausi-passage formed
wall and connecting with

passage surrouhded by an integral outer cas-

ing disposed parallel to said corrugated wall,
a water-space disposed on the upper side of

‘said passage between said casing and said
‘corrugated wall, a water-space disposed on
‘the underside of sald passage between said
|.casing and said corrugated wall, an inlet-

pipe to connect the lower water-space with -
2 source of cold-water supply, a port to con-
nect the lower water-space with the water-
jacket of the cylinder, a port to connect the
ulpper water-space with the water-jacket of
the cylinder, .a pipe to drain the water from

hetween said casing and said corrugate wall

the upper and lower edges thereof abuiting

the outer edges of saill upper and said lower

water-spaces, the opposite ends of said air-

jacket being open for the admission of air to

cool said exhaust-pussage, the air in said alr-

jacket adapted to be heated by contact with

said corrugated wall, a carbureter attached

to the rear side of said cylinder, and a pipe..
to conduct the heated air from said air-jacket
to said carbureter, substantially as de-
‘scribed. L |
member having an exhaust-passage connect- | '
ing with said port, a water-s] ace disposed |
along the underside of said ex aust-passage.
conmecting with the lower end of the jacket.
of said cylinder, a water-space disposed along:

5. Inan exha,ust énginé; the combinﬂion
with a plurality of explosion cylinders hav-
ing separate water-spaces, each eylinder pro-

vided with an exhaust port, of an exhaust-
‘member comprising a one-part casting hav-

ing a central passage formed by a corrugated

‘wall inclosed in an integral outer shell and
‘connecting with the exhaust port of each

cylinder, a water-jacket disposed onthe up-

per side of said central passage and connected
to the water-space of each cylinder, a water-
iacket disposed uniderneath said central pas-
sage and connected to the water-space of

‘each cylinder; and an air-jacket comprising
_a-hollow compartment having its opposite

ends disposed concentric to sald central pas-
sage' between said upper and sai@® lower
water-jacket, adapted to-codperate with sald
water-jackets for cooling said central pas-
sage; substantially as described.

* 6. In an explosive engine, the combination

with a eylinder surrounded by a water-com-

partment and - provided with an exhaust
port, of a member having a central exhaust-
passage formed within a corrugated wall and
connected with the exhaust port of said cyl-

| inder, the said member having a plain outer |8
12 _ spaced
ted wall, a water-jacket 13y

casing arranged concentric 10 and
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formed in the upper side of said member be-
tween said casing and said wall, anhd con-
nected with said water-compartment, and
having an outlet port for Wasting water re-
ceived from sa;ig water - compartment, a
water-jacket formed in- the under side of
sald member between sald casing and said

wall connected to said water-compartment,

and having an inlet-port for receiving cold
water for cooling said exhaust-passage and

said cylinder, and an air-jacket formed in
‘sald member between said casing and said

wall and between said water-jackets, adapt-
ed to codperate with said water-jacket for
cooling said exhaust-passage, substantially
as described. - ~ -: -

7. In an explosive engine, the combination

with a cylinder surrounded by a water-com-
partment and provided with an exhaust port,
of a member E&Ving g central exhaust-pas-
sage connected with the exhaust port of said
cylinder, the said member having a plain
outer casing arranged concentric to said ex-
haust-passage, a water-jacket formed in the
upper side of said member between said cas-

imng and said exhaust-passage and connected -

~‘with the water-compartment, and having an
outlet-port for wasting hot-water received
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from -said water-compartment, a water-

jacket formed in the under side of said mem--

ber between said casing and said exhaust-
passage and connected to the watei-compart-
ment of the cylinder and having an inlet-port

for receiving cold-water for cooling said ex-
haust-passage and sald cylinder, an air-

jacket formed in said member between said
casing -and sald exhaust-passage and be-
tween said water-jackets, adapted to cooper-

ate with said water-jackets for cooling said

exhaust-passage, a carbureter operatively

~connected with the cylinder, and a pipe con-
necting said air-jacket with said carbureter-

adapted to supply said carbureter with air

tempered by the heat of the .exhaust, sub-

stantially as described. o
8. A gas engine, comprising a plurality of

- cylinders, each having a water-jacket and an
1ndependent exhaust port, an exhaust-mems-
“ber comprising a one-part casting secured in
horizontal position to the rear sides of said

cylinders, said exhaust-member having a

common central passage open at one end and

connecting with each cylinder by means of

.said exhaust ports, a water-space comprising

09

60

a longitudinal compartment, one disposed
above and the other disposed beneath said
central passage, a pipe connecting to the

lower compartment adapted to supply cold- |

water to said compartment, ports for the pas-
sage of the water from said lower compart-
ment into the jackets of said eylinders, ports
for the passage of the water from the top of
each cylinder into said upper compartment,

an air-jacket comprising a chamber having |

000,088
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open énds partially surrounding said central
passage and extending from one exhaust
water-space to the other, én intake mounted
on the rear sides of said cylinders beneath
sald exhaust-member, a port to connect each

| cylinder with said intake, a pipe connecting

at one end with air-jacket the other end con-
necting with said intake, and a carbureter
mounted on said pipe-between said air-jacket
and said intake; substantially as desecribed.

9. In combmation with the cylinder of an

explosive-engine having a water-jacket, .an

exhaust-pipe having an outer casing and two
oppositely disposed water-spaces between
the outer casing and said .exnaust pipe, an

| awr-space disposed- between said exhaust-

pipe and said casing and between said water-
spaces, means for circulatine water through
one water-space of the exhaust-pipe to the
water-jacket of the. eylinder, and from the
water-jacket of the cylhinder to the second

water-space of the exhaust-pipe, a carbureter

mouiited in operative position on the side of
the cylinder, and a pipe to conduct air from

sald air-space to the carbureter, substan-

tially as described.

- 10. An explosive engine, comprising a cyl-
inder.provided with water-spaces and an ex-
haust port, a corrugated exhaust-pipe in-

closed m a casing and connected with the
{ exhaust port of the eyhnder, a water-jacket

disposed on the upper.side of said exhaust-
pipe, a water-jacket disposed on the under
side of said exhaust-pipe, a pipe for supply-
g cold-water to the lower jac{cet of said ex-
h&ust—}ﬁipe, a pipe Lo carry away the water
from the upper jacket of said exhaust-pipe,
and an air-jacket disposed between said ex-

| haust-pipe and casing and separating said

upper and lower ‘water-jackets, substan-
tially as described.
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11. An explosive-engine, compnsing a cyl-

inder provided with water-spaces, an ex-
haust-pipe inclosed in an integral outer shell
two water-jackets disposed between said pipe
and said shell for cooling said exhaust-pipe,

110

one of said jackets disposed on the upper

side, the other jacket disposed on the under
side of said exhaust-pipe, an air-chamber dis-
posed concentric to sald exhaust-pipe be-
tween sald water-jackets, a carbureter tosup-
Ely oas to the cylinders, an intake interposed
etween the carbureter and cylinder, and a
pipe connecting said air-chamber with tho
carbureter and intake, adapted to supply the
carbureter with air tempered by the ﬁmt of
sald exhaust-pipe, substantially as deseribed.
In testimony whereof I affix my signature

in presg,nce of ‘tWO “TitneSSeS. |
CLAUDE A. CLARK
Witnesses: | o

Harry DeE WaLrrac,
May M. Warsm.
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