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My invention is related to internal combustion 
engines and is more particularly related to means 
for effecting an internal cooling of the cylinderS 
supplementing the usual external cooling thereof. 

It is the object of my invention to increase 
engine efficiency by providing means for increaS 
ing the compression ratio of an internal com 
bustion engine. 
Another object of my invention is to construct 

an internal combustion engine having a relatively 
higher ratio of compression by providing means 
for Supplementing the usual external cooling 
means to further reduce the temperature of the 
engine cylinders, thereby permitting an increase 
in the compression ratio without the danger of 
preigniting the compressed gases. 
Another object of my invention is to effect an 

increased cooling of the engine With a resulting 
increase in engine efficiency by Supplementing 
the external cooling means usually employed for 
internal combustion engines with an additional 
means for internally cooling the engine cylin 
ders at periodical intervals, 
A further object of my invention is to effect 

a supplementary internal cooling of the cylinders 
of an internal combustion engine, by periodically 
admitting a charge of air into Said cylinders and 
providing means for effecting a heat transfer 
between the products of combustion and the air, 
thereby effecting a cooling of the engine to Such 
a degree as to permit a higher ratio of compres 
sion to be employed without the danger of pre 
igniting the compressed gases. - 
A still further object of my invention... is to 

effect an internal cooling of the cylinders of an 
internal combustion engine during alternate 
cycles of the engine by introducing a charge of 
air into said cylinders during alternate cycles of 
the engine. 
And still a further object of my invention is to 

effect an efficient internal cooling of the cylinders 
of an internal combustion engine by construct 
ing an engine having a plurality of cylinders ar 
ranged in pairs and providing means for alter 
nately introducing a charge of air first in One 
cylinder and then in the other cylinder, means 
being further provided for effecting a transfer 
of heat from the air in one cylinder from the 
other cylinder associated therewith containing 
the products of combustion. 

For a more detailed understanding of my in 
vention, reference may be had to the accompany 
ing, drawing, which illustrates one form, which 
my invention may assume, and in which: 

Fig. 1 is a plan view, somewhat diagrammatic, 

1930, Serial No. 421,998 
(CI. 123-53) 
of an internal combustion engine and showing the 
intake and exhaust valve arrangement of a pair 
of aSSociated cylinders, and 

Fig. 2 is a vertical Sectional view of an internal 
Combustion engine constructed in accordance with 
my in Vention, and taken substantially on the line 
2-2 of Fig. 1. 

Referring more particularly to the drawing 
illustrating a preferred form of structure em 
bodying the principle of my invention, 1 10 desig 
nates an engine block provided with a plurality 
of cylinders li enclosed within Suitable jackets 
12 in Which a cooling medium is circulated for 
effecting an external cooling of the engine cylin 
derS. Preferably these cylinders are arranged in 
pairs, the cylinders in each pair being placed in 
Communication with each other by a passageway 
13 preferably cast within the cylinder head 14 
and connecting the combustion chambers 15 asso 
ciated with each cylinder. m m 
... A rocker arm housing 50 is preferably secured 
On top of the cylinder head for housing the 
rocker airns 16 which are operatively connected 
With exhaust and intake waives 17 and 18 respec 
tively. The exhaust and intake valves are ar 
ranged as shown diagrammatically in Fig. i. A 
description of the structure and operation of one 
pair of cylinders Wiil suffice, since all pairs are 
Similarly constructed and operated. The intake 

* Valves 18 are actuated to open and close simul 
taneously. r 

As shown in the illustrated embodiment of my 
invention, I have provided a manifold 19 contain 
ing a combustion fluid and an air mainifold 20, the 
cylinder head being provided with a pair of pas 
Sages 21 for connecting the Said manifolds with 
the cylinders. A rotary valve 22 controls.; the 
flow . Of the combustible fiuid or air, into these 
paSSageS21 and the Valves 17 and 18 are operated 
in timed relation with the valve 22 by means of 
the camshaft 16a which actuates the rocker arms 
16 to simultaneously actuate the intake and ex 
haust valves on the usual four stroke cycle. 
The rotary valve 22 preferably operates at one 
eighth crankshaft Speed, and any suitable driv 
ing connection may be employed. One Suitable 
driving means is shown in Fig. 1, a gear 5 on 
the cam shaft 16 drives a gear 6 on the valve 
shaft 22, the ratio between the valve shaft 22 
and cam shaft being 4 to 1 since the can shaft 
is driven at one-half crankshaft speed. Fig. 2 
illustrates an engine that is beginning its intake 
stroke with the pistons 23 going down and the 
intake valves 18 open. One of the cylinders 
is drawing a charge of the combustible fluid such 
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1,969,815 
for effecting an alternate heat transfer between 
the products of combustion in one cylinder and 
the air in the other cylinder. 

7. In an internal combustion engine, the com 
bination of a pair of cylinders, pistons in said 
cylinders and operated in Synchronism, fuel Sup 
ply means, air supply means, means for alter 
nately admitting alternate charges of fuel and 
air in said cylinders, means for firing the charge 
of fuel in Said cylinder, and means effecting alter 
nate internal cooling of said cylinders comprising 
means for alternately conducting the heat from 
the products of combustion in one cylinder to 
the air in the other cylinder. 

8. In an internal combustion engine, the com 
bination of a pair of cylinders, pistons in said 
cylinders and operated in synchronism, fuel Sup 
ply means, air Supply means, means for alter 
nately admitting alternate charges of fuel and 
air in Said cylinders, means for firing the charge 
of fuel in Said cylinder, said engine provided with 
a paSSageway connecting Said cylinders for alter 
nately conducting the heat from the products of 
combustion in one cylinder to the air in the other 
cylinder to effect an internal cooling of each of 
Said cylinders during alternate cycles of the en 
gine. 

3 
9. In an internal combustion engine, the com 

bination of a pair of cylinders, pistons in said 
cylinders and operated in synchronism, fuel Sup 
ply means, air supply means, means for alter 
nately admitting alternate charges of fuel and 
air in said cylinders, means for firing the charge 
of fuel in said cylinder, said engine provided with 
a passageway connected to the uppermost por 
tion of said cylinders for alternately conducting 
the heat from the products of combustion in one 
cylinder to the air in the other cylinder to effect 
an internal cooling of each of said cylinders dur 
ing alternate cycles of the engine. 

10. An engine including a pair of communicat 
ing cooperating Working cylinders, pistons Operat 
able in said cylinders, a common crankshaft oper 
ated by said pistons, and means cooperating with 
the cylinders and pistons for operating the pis 
tons on an eight-stroke cycle, One of Said cylin 
ders operating four Strokes in advance of the 
other. 

11. An engine including a pair of communi 
cating cooperating Working cylinders, said cylin 
ders each constructed to operate on an eight 
stroke cycle, one of said cylinderS operating four 
strokes in advance of the other. 

ANDRE J. MEYER. 
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