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PATENT OFFICE,

_ UNITED STATES

JOHN J. McINTYRE, OF HARTFORD, CONNECTICUT.
INTERNAL-OOMBUSTION ENGINE.

No. 920,167.

Specification of Letters Patent.

Patented May 4, 1809.

Applivativa Aled Februsly 28, 1907. Serial No. 359,928,

To all whom it may concern: ' :
Be it known that I, Joun §. McINTYRE, &

citizen of the United States, residing in Hart-

ford, in the county of Hartford and State of

Connecticut, have invented certain new and’
Improvements in Internal-Combus-

useful
tion Engines, of which the following is &
specification. ’ v

This invention relates to internal combus-
tion engines, and has for an object to provide
means whereby the air drawn into the car-
bureter will traverse the radintion surfaces

of the ignition chamber and the eylinder,

cooling ﬁlese upon its passage to the carbu-
reter and arriving at the carbureter in a
heated condition. The advantages are that
not only does the air in such passage serve to
cool the ignition chamber and the cylinder,
but it wi‘l% arrive at the mixing chamber of
the carbureter in » heated condition, which
will facilitate the gasification of the oil em-
ployed and will raise the temperature of this
so that the charge of gaseous mixture de-

livered to the jgnition chamber will be in &

Jheated condition and thereby facilitate the
“more complete combustion

the charge.

+" In the form of my invention Hustrated the
air will be drawn in and pass across and be-
tween a number of radiation plates, which
are so disposed relative to the ¢ Jinder and
a surrounding casing that the air will pass
back and forth as through a labyrinthian
passage. The charge of fresh air in this man-
ner will first be presented to the portion of
the engine in which the explosion takes place
and wiich is generally the most apt to be-
come overheated, thereby insuring its being

. maintained at a sufficient temperature that
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B
- gine and taken principally on a plane-indi-

ing a part of this specification a

‘improverent; the e

arts do not burn out.
¢ invention broadly contemplates the
cooling of an intermal combustion engine by
the air drawn into the carbureter.
In the drawings accom‘panyin%and form-
rm of ny
invention is illustrated wherein Figure 1 isa
central vertical section of an engine equi;;ped
with a practical embodimant of & form of m;
ine here iHustrated 1s
of the four cycle vertical type. Fl% 2ise
top plan view of the en%i(ne illustrated in Fig.
"Fig. 3 is a view looking down on the en-

the

% - cated by the dotted line 33 in Fig. 1 ‘with

© " the exception of cértain parts

1]

, ich -are
shown in another plane, which plane will be
apparent upon a comparison of the reference

characters. Fig. 4 is » perspective view of .

the casting which constitutes the cylinder.
Fig. 5 1s & reduced
Fig. 6 is & reduced plan view of either plate ¢,
¢, g,1, otk Fig. 7 is a reduced plan view of
either plate d or &; and Fig. 8 1s a redaced
plan view of either plate b or 7. :
The engine cylinder is designated by . the
reference character 5 and is shown as in-
tended for occupying a vertical position
when in use, the cylinder is provided st its
lower portion with a flange 6, which may be
employed for bolting or otherwise securing
the engine to its base. Within the cylinder

is mounted a piston 7 having a pitman 8 con-

nected to it. In Fig. 1 the piston is shown
at the extreme of its upward stroke, which
in practice will be the compression and
scavenging strokes in a four cycle engine;
which 1s the type here ilustrated. Of course
this invention is not limited to a four cycle
engine; but for the purpose of convenience a
four cycle engine is illustrated. ‘

Above the piston is represented an ignition
chamber9, the walls of which are & continua-

tion of the walls of the cylinder, although of

Fhm view of the plate z. -
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somewhat lasger radius 1n the present diius- -

tration. The end 10 of which chamber will
be considered the cylinder head and above
the eylinder head are provided the supply
intet and exhaust chambers, there being cast
integral with the cylinder in the present in-
stance a head 11 and there being between the
infet chamber 12 and the exhzust chamber 13
a partition 14. From the exhaust chamber
13 there is shown extending a conduit 15iead-
ing to some exhaust, which in practice will
generally be s muffler. 'This, of course, does
not concern the present invention and 1s aot
illustrated. A conduit 16 leads into the in-
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let chamber from a carbureter, presently to =~ =~

be described. A valve and walve sedt is pro-

vided for each of the chambers 12 sand 13 Tor -

controlting the communication with the
ignition chamber. The inlet comprises a

100

vaive body 22 which has a valve seat 18 fac- -

‘ing downwardly into the ignition chamber.
The walls 19 of the valve body are provided
with & series of openings 20 for permitting
the free passage of the gas. An upwardly
tlosing valve 21 seats upon the seat 18 and is

‘105

carried by a valve stem 17 guided in & Range

23 of the body portion. A suitable compres- .

sien spring 23, held in place by a bur 2: end

pin 26, is employed for holding the valve to

1ts seat. The valve is shown as controlled

110
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®ent illustration are
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. -side will be
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. thence,
. device, pass

© 55

60

“which also projects
“there is a casing 32 connected to such extend-

‘the walls of the cylinder.

2

by means of a lever 27 pivoted at 28 to a post
29 and having means of attachment at 30 for
some operative part of the mechanism.
valves in the present instance for the inlet
and for the exhaust are illustrated as sub-
stantially similar and to prevent extending
the description the same reference characters
are applied to both. ,

The head or plate 11 projects beyond the
sides of the cylinder and there is a -flange
31 at the bottom portion of the cylinder,
eyond the cylinder, and

ing portions 11 and 31. The air conduit 33
which leads to the mixing chamber 34 of the
carbureter enters the lower portion of the
chamber formed between the casing 32 and
The casing is
shown as comparatively thin, but having an
enlargement 35 for the engagement of the
A hydrocarbon induction noz-
zle 36 is shown as entering the mixing cham-
ber34. =~ °®
The top plate 11 is provided with a pair of
normally open airinlets 37. The walls of the
cylinder and the ignition chamber are pro-
vided with radiation (})lates, which in the pres-
isposed 'in a horizontal
These radistion plates at most of
their edges extend to the casing 32. The
passages are not alternately arranged ; but it
will be seen that several of the plates at one
ﬁrovid'ed'with passages, and then
several at the other side, so that the stream
of air passing in will not all pass over the same
plates; otherwise the air will get too hot at
the first part of its passage. A larger volume
of air is passed over the engine as a whole by
the constriction illustrated than if all the air
had to pass between each two plates. After
the air arrives at the lower portion of the
chamber between the casing 32 and the cylin-
der wall it will find entrance into the car-
bureter conduit 33 and will in its heated con-
dition, after having reduced the tempera-
ture of the parts over which it is has passed,

plane.

‘enter the mixing chamber 34,and owing to its

high heat will form an explosive mixture with
the oil delivered by the induction device 36;
the mixture will then pass on through the
conduit 16 to the inlet chamber 12, and
as required by the operation of the
from the valve 21 into the igni-
tion chamber. :

The radiation plates and the open spaces
which these plates leave are so disposed one
relative to the others that the current of air

will be divided into two _streams, ons of

which will traverse one side of the cylinder

and tae other of which will traverse the

" other side of the cylinder, each stream pass-

65

ing back and forth from side to side several
times in its passage from one end of the cyl-
inder to the other and being sub-divided in

its several passes-from one side to the other.

l

i
1

«of course, be cooler.

‘920,167

The two streams and the sub-divisions of
these will come together at given intervals at
each side of the cflinder but in the main, the
streams will be divided and sub-divided as
before referred to. Some of the radiation
plates as for instance plates ¢, ¢, ¢, g, 1 and k
are each provided with an opening at each
side, which openings in Fig. 4 at the left side
bear the reference character of the plate
primed and at the right side with the ex-
ponent 2. The plates z, d and h are provided
with openings at «’, d’, b/ at the left hand
side only and the plates b and j are provided
“g}h openings b and f? at the right hand side
only.
plate 11 and pass around the outside of the
chambers 12 and 13 between the plates 11
and z, which plate z in the present instance
is an outwar(i continuation of the cylinder
head 10. The air will pass through the
opening z’ when its direction of flow will be
reversed toward the other side of the cylin-
der, part of this stream passing between the
plate z and @ and part Eetween the plate a
and 5. That portion of the stream of air
which has been caused to pass between the
plates = and a will pass over the opening a*
and b and that portion of the air which
passed over the opening ¢’ and between the
lates @ and Wlﬁ) pass over the opening b*.
he air will so pass on from side to side upon
each side of the cylinder in sub-divided
streains until it reaches the space at the
right hand side between the plates h and 31,
when it will be conveyed to the mixing cham-
ber 34 by means of the pipe 33. The air will
then be very hot and will immediately gasify
the oil supplied by the carbureter 36. The
explosive mixture will then be conveyed by
the pipe 16 into the inlet chamber 12.
The suction stroke of the piston will, when
the valve 21 is open, draw the air through the

conduit 16, the mixing chamber conduit 33,

and the chamber between the casing 32 and
the cylinder walls from the openings
which, as before stated, will norma%ly
open. One advantage of having these air
inle*s normally open is that upon the explo-
sion heating up the ignition chamber and the
cylinder any rise in_temperature of the air
and its expansion will be followed by a dis-
charge of the air through these openings, and
upon suction taking place this discharged air
will be substituted by other air, whic will,

37,
be

Having described my invention I claim: .

1. In an internal combustion engine, the

combination with a ¢ylinder, of a carbureter,

Air will enter the opening 37 in the

70.
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o, conduit leading from the carbureter to the -

explosion chamber of the cylinder, radiation
plates on the cylinder, a casin, surrounding
the plates and explosion chamber of the ¢yl-
inder;

125

some of said plates having passages at .

one side of said cylinder and some at the op- -

posits side thereof, said plates being alter-

80
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nately disposed, and soine of the plates being
located between the said plates having open-

. ings at both of the said sides of the cylinder,

15
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the radiation plates and casing constituting a
labyrinthian air passage doubling upon itself
several times about each side of the cylinder,
an air inlet at one end of the casing, and a
conduit connecting the other end of the cas-
ing with said carbureter.

2. In an internal combustion engine hav-
ing a cylinder and an ignition chamber, the
combination with a casing surrounding the
ignition chamber and the cylinder and
spaced away from the same, a series of ra-
diation plates surrounding said chamber and
cylinder and extending from the walls of
these to the walls of the casing, some of said
plates being provided with openings at one
side only, those plates having .openings at
one side only being disposed between plates
having openings at both sides, the plates hav-
ing openings at one side only being so ar-
ranged that their openings are disposed alter-

nately in register with the openings at the

respective sides of the plates having openings

~ at both sides, said casing having an air inlet

at one end and an air outlet at the opposite
end, a mixing chamber, a conduit connecting
the outlet from said casing with the mixing
chamber and connecting said mixing cham-
| ber with the ignition chamber.

. 3. In an internal combustion engine, the
combination with a cylinder, of a carbureter,
a conduit leading from the carbureter to the
‘explosion chamber of the cylinder, & casing
surrounding the cylinder and spaced away
from the same, the space between the casing
and cylinder having an air inlet opening at
one end, means within said space for diviging
the air into two streams, one traversing one
side of the cylinder and the other traversing
- the other side, for causing each stream to
pass back and forth several times across the
side it traverses, and for sub-dividin, each of
said streams in its several passages Irom one
side to the other, and a conduit connecting
the other end of the space with the carbu-

Teter. . . :
_ JOHN J..MoINTYRE.

© Witnesses: .
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