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To all uth on it inay concern: 
Be it, known thátt, I, JAMES B. KINI (KER 

BocKER, a citizen of the United States, re 
siding at Indianapolis, in the county of Ma 

5 rion und State of dian, ha ve i vent et c'er 
tain new and useful improvenients in In 
ternal - Combustion Engines, of which the following is a specification. 

in the operation of gas engines considera 
0 ble difficulty is experienced i keeping the 
'', cylinder properly cooled and this is espe 

cially true in automobile engines where wit 
ter-cooling is oldjectionable owing to the di?li 
culty of Ilaintaining an adequate supply of 

15 cool water for the jacket. 
The object of my invention is to produce a 

structure in which the cylinder is surrounded 
by a ticket through which the entire air sup 
ply for the charges shall be drawn under a 

20 slight vacuun, the air current thus estab 
lished and properly distrils erving to 
maintain a proper and even temperature of . 
the cylinder. The arrangenient being such 
as to avoid the expensive and heavy con 

25 siruction now ordinarily used. 
The accompanying drawing illustrates my 

invention, the figure illustrating in a partial 
vertical section an?) engine of an opposed twin-cylinder, two-cycle type. 

In the drawings, 10 10 indicate a pair of 
opposed cylinders the work end of each of 
which is surrounded by a jacket 11. The 
head of the jacket is arranged closely adja 
cent the head of the cylinder, is perforated 

35 with a large number of holes 12 which lead 
toward the head of the cylinder, the holes 
12 thus directing a large number of small 
streams of air directly upon said cylinder 
head. The two jackets 1 11 are connected 

40 by pipes 13 13 through a check valve 14 with 
the Núñe' 15 which lies between the two 
cylinders and, in the present case, serves as a 
crank shaft chamber. Mounted in each cyl 
inder is a piston 16 connected by a pitman 17 

45 with a crank S. ('onn unicating with 
chamber 15 is an air reservoir 19, a check 
valve 20 being arranged between the cham 
ber 15 and the reservoir 19, leading into 
each cylinder () is an almission valve 25 and 

t C a passage 26 forns a tºon munication be 
tweet the air reservoir 19 and the chamber of 
each admission valve 25, a suitable carbu 
re er 27 being interposed. 

In operation, supposing the crank shaft to 
55 be rotating in the direction indicated by the 

30 

| Arrow, the piston?i 16 will be moved simul : taneously outward thus creating a vacuum in 
chamber 15 and thereby causing an inrush of 
fresh air through the small openings 12 to be 
jetted against the head of cylinders 10 into 
and through jackets 11 and from thence 
through pipes 13 past check valve 14 into the 
chamber 15. In this operation a great num 
ber of small jets of air are projected upon the 
head of each cylinder 10 and I have found by 
experiment that a current of air sucked 
through a series of small openings at a suit 
able vacuum into the jacket is capable of ab 
sorbing a greater number of heat units from 
the (y?ind&r walls, thus maintaining them at 
a more uniform temperature, than the same 
number of cubie feet of air forced through 
the chamber by a blast or by the ordinary 
method of air cooling through radiator fins. 
Upon the return stroke of the pistons the air 
within the chamber 15 is forced through 
passages 26, carbureters 27 and admission 
valves 25 into the two cylinders, this taking 
place as soon as the pistons reach the exhaust 
openings 30. Upon the next outer stroke of 
the pistons the charges within the cylinders 
are compressed and another current of air under slight suction is established through 
the airiackets. 

It will, of course, be understood that in 
order to obtain the vacuum in the jacket the 
total area of the inlet openings 12 must be 
somewhat less than the area of the inlet 
valve. - 

In order to increase the radiation from 
cylinder 10 I find it advisable to insert a plu 
rality of tubes 35 through the walls of the air 
jacket and into (or at least in contact with) 
the walls of the cylinder, the inner ends of 
these tubes being closed by the wall of the 
cylinder and the outer ends being open. It 
is not essential that the joint between the 
tubes 35 and the jacket walls be tight, but it 
is probably preferable. By this arrange 
ment the effective area of the cylinder walls, 
so far a? incoming air is concerned, is ma 
terially increased, thus facilitating the racia 
tion of a large number of heat units from the cylinder. 

in arranging the holes 1, care must be 
taken to evenly distribute them over the 
area of the head and to make them of such 
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size that the total area will be such as to give 
an adequate supply of air under a vacuu:n 
preferably of from one to three pounds. 110 
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5 
municating passage between said jacket and 
the inlet valve, said jacket being provided 

10. 

25 

eading into the air jacket. 

combination of a cylinder, an airjacket sur 
??? ???? cylinder and having its end ed with a plurality of perforations 
cylinder, an inlet valve leading into the cyl 

I claim as my invention: 
1. In an internal combustion engine, the 

combination with a cylinder and piston, of 
an inlet valve leading into the cylinder, a jacket surrounding the cylinder, and a com 

with a plurality of inlet openings through 
which the air supply for the engine will be 
sucked, the area of the inlet valve being 
reater than the total area of the openings 
2. In an internal combustion engine, the 

combination of a cylinder, an air jacket sur 
rounding the cylinder and having its end ar 
ranged adjacent the end of the cylinder and 
rovided with a plurality of perforations 
eading toward the cylinder head, a piston in 
said cylinder, an inlet valve leading into the 
cylinder, a communicating passage between 
the air jacket and the inlet valve, and a 
check valve in said passage, the said inlet 
valve having a greater area than the total 
area of the perforations leading into the air 
jacket. . . . . 

; 3. In an internal combustion engine, the 

eading toward the cylinder, a piston in said 

886,519 

than the total area of the perforations lead 
ing into the ai jacket, a communicating pas 
sage between the air jacket and the inlet 
valve, and a plurality of radiating members 
across the airiacket and engaging the cylin 

- der walls. 
4. In an internal combustion engine, the 

combination of a cylinder, an air jacket sur 
rounding the cylinder and having its end ad 

inder, said inlet valve being of greater area 

35 

40 

jacent the cylinder walls and provided with a . 
plurality of perforations leading toward the 
cylinder head, a piston in said cylinder, an 
inlet valve leading into the cylinder, said in 
let valve being of greater area than the total 
area of the perforations leading into the air 
jacket, a communicating passage between 
the air jacket and the inlet valve, and a plu 
rality of tubular members extending across 
the air jacket and engaging the cylinder walls 
at their inner ends the outer ends of sail 
tubular members being left open. 

in witness whereof, I have hereunto set 
my hand and seal at Indianapolis, Indiana, 
this 26th day of May, A. D. one thousand 
nine hundred and five. 

JAMES is. KNICKERBOCKER. T. s. 
Witnesses: 

ARTU R M. loo, 
AM Es A. WWA Ls. 
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