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UNITED STATES PATENT OFFICE. 
JORGEN REMMEN, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR To GEORGE T. LADD, 

TRUSTEE, OF PITTSBURGH, PENINSYLVANIA. 

GAS-ENGINE. 

1286,776. Specification of Letters Patent, 

Application filed November 9, 1918. Serial No. 130,491. 

To all w/i??, i? ??? ???cer?: 
Be it known that I, JoRGEN REMMEN, a 

resident of Pittsburgh, in the county of 
Allegheny and State of Pennsylvania, have 
invented a new and useful Improvement in 
Gas-Engines, of which the following is a 
specification. 
The invention relates to improvements in 

internal combustion engines, particularly to 
internal combustion engines for motor ve 
hicles and the like. 
One of the objects of the invention is to 

provide an internal combustion engine hav 
ing improved means for regulating the tem 
perature of the explosive charge furnished 
to the engine. 
Another object is to proyide an internal 

... combustion engine having improved means 
for regulating the temperature of the air 
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supply to the carbureter. 
Another object is to provide an improved 

construction by means of which the engine 
may be air cooled. s 
A further object is to provide an im 

proved air-cooled engine in which the cool ing may be regulated and in which the parts 
are so located that the heat radiated from 
the engine is employed to heat the explosive 
charge furnished to the engine. 
Other objects and advantages will appear 

from the following specification. 
An embodiment of the invention is shown 

in the accompanying drawings. The views 
of the drawings are as follows:-- . 

Figure 1 is a cross section of the engine. 
Fig. 2 is a side elevation and partial cross 

section of the engine. 
Fig. 3 is a rear end elevation of the en gine. 
Fig. 4 is a cross section of the valve mech 

anism for regulating the air supply to the 
carbureter. 

Fig. 5 is a side elevation of the valvular 
mechanism. 

Fig. 6 is a modification showing auto 
matic means for regulating the valve mech 
anism in response to the temperature of the 
charge in the intake manifold. O 
The engine is of the air-cooled, type, being provided with cylinders 1 and piston valves 

2 and 3. The valves are located in suitable 

easings 4 and 5 at the sides of the cylinders. 
The engine shown is provided with six, cyl 
inders and twelve valves and valve caslings. 

It, i? impOrtant in engines of this type 
that the temperature of the cylinders and 
valve casings be kept within certain limits. 
When the valve casings are integral with 
and closely adjacent to the cylinders, they 
prevent the air currents from contacting the cylinder directly and thus prevent the at 

Patented Dec. 3, 1918. 

55 

60 

tainment of a maximum cooling effect upon 
the cylinders. At the same time the waives 
and valve casings themselves are heated to 
a high temperature which interferes with 
their proper operation. 

In the present engine the valve casings. 4 
and 5 are separated from the cylinders 1, 
leaving air spaces 6 and between the cylin 
ders and casings into which spaces project 
the ribs of the cylinder. These spaces pro 
vide a passage from the front to the rear 
of the engine through which a current of 
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air may pass. This current of air comes in 
direct contact with the cylinder walls and 
thus exerts a maximum cooling effect there 
on and at the same time insulates the valve 

75 

easings from the cylinders, thereby prevent 
ing the valves and valve casings from be 
ing heated to an excessive temperature by 
the heat from the cylinders. It is to be un 
derstood that the valve casings as well as 
the cylinders may be provided with cool 
ing ribs if desired, but ordinarily this is 
unnecessary since, with the construction 
shown, the valve casings are insulated by 
air from the cylinders and the current of 
air passing over and through the engine 
will cool the valve casing sufficiently with 
out the provision of cooling ribs. 
When an engine of this type having air 

passages between the cylinders and the valve 
casings from the front to the rear of the en 
gine is used with a motor vehicle, openings 
are provided in the front of the hood to 
permit the passage of a current of air to 
the engine, and at the rear of the engine an 
exhaust opening is provided through which 
the heated air my pass downwardly or 
outwardly and away from the engine. The 
motion of the motor vehicle tends to cause 
the current of air to flow over and through 

80 

85 

90 

95 

00 



10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

the speed thereof. 

sà 

the engine, the speed of such current increas 
ing with the speed of the motor vehicle and 
consequently exerting a greater cooling ef 
fect when the engine is running fast than 
When it is running slowly, and thus auto 
matically cooling the engine in response to 
The mounting of the engine in a motor 

vehicle is illustrated in Fig. 2. The engine 
is covered by a hood 8 having an opening 
in the front thereof in which are located the 
series of stationary vanes 9 and a series of 
movable vanes 10. These vanes are inclined 
forwardly and downwardly so as to permit 
the passage of air through the front of the 
?? to the engine and prevent the passage 
of water, snow and the like when the ve 
hicle is being operated in wet or wintry 
Weather. The movable vanes 10 are adjust 
able by means of a lever 11 or other suit 
able mechanism, so that the size of the open 
ing in the front of the hood may be varied 
to vary the volume of air passing through 
the front of the hood to the engine. The air 
passes through the front of the hood over 
the engine and through the air passages be 
tween the cylinders and valve casings and 
down and out at the rear of the engine. 

Provision is also made for exhausting the 
air at the rear of the engine and thereby. 
creating a pull tending to draw a current 
of air over and through the engine. The 
means for doing this comprises an exhaust 
fan 12 at the rear of the engine. The fan 
in this case is a centrifugal exhaust fan 
mounted on the fly-wheel. It draws a cur 
rent of air in at its center and discharges 
it by centrifugal force, the hood 13 being 
provided før causing the fan to discharge 
downwardly so that the current of air passes 
out at the bottom of the motor vehicle. 
It is to be understood that any suitable type 
of exhaust fan might be used and that it 
might be mounted independently of the fly 
wheel or be driven by means independent of 
the engine. A blower may also be used and 
arranged at the front of the engine instead 
of the exhaust at the rear of the engine. 
The exhaust means at the rear of the 

engine is particularly useful when the en 
gine is running but the motor vehicle is 
stationary. Under such conditions and iin 
the absence of an exhaust means there would 
be little or no current of air over and 
through the engine to cool it. When the 
exhaust means. is provided, however, the 
current of air is di’awn over the engine even 
though the motor vehicle is stationary. The 
exhaust fan also assists in drawing a cur 
rent of air over and through the engine 
when the vehicle is running. 

In order to utilize to the best advantage 
the heat radiated from-an air-cooled engine 
of this, type the following construction has been devised for heating the explosive 
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charge supplied to the engine and for reg 
ulating the temperature of the air supplied 
to the carbureter:- 
The intake manifold 14 is located above 

the cylinders so that it is heated by the 70 
heat radiated upwardly from the engine. 
The explosive charge in the manifold is 
thus heated before it passes to the cylinder, 
thereby preventing condensation when op 
erating on the throttle and consequently in creasing the efficiency. 
The carbureter 15 is attached to the in 

take manifold 14 at the rear of the engine. 
It is preferably located adjacent the exit 
from one of the air passages between the 
cylinders and the valve casings so that the 
Warm current of air coming from the pas 
Sage tends to heat the carbureter to a good 
working temperature. By locating the car 
bureter at the rear of the engine it is sur 
rounded by air which has been heated by 
passing over the engine and it is thus not 
only kept at a good working temperature 
but also draws its air from a heated air sup 
ply and consequently increasing the vapori 
Zation of the liquid fuel over what it would 
be if the fuel supplied to the carbureter 
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were mixed with cold air. Such arrange 
ment provides the carbureter with a warm 
air supply under all ordinary conditions. 
In case more warm air is required, it may 
be obtained by drawing air from a jacket 
arranged around the exhaust manifold of 
the engine in the usual manner. 
The air intake passage 16 to the carbu 

reter has connected therein a valvular mech 
anism 17 having ports 18 communicating 
with the atmosphere at the rear of the en 
gine and other ports 19 shown in Fig. 4 
communicating with a passage 20 leading 
to the exterior of the hood. Cold air from 
the exterior of the hood is supplied through 
the passage 20 to the valve mechanism and 
consequently in case the air surrounding the 
carbureter should be too warm for efficient 
operation, cold air may be supplied by prop 
erly adjusting the valvular mechanism. 
member 21 provided with ports 22 arranged 
to register with the ports 18 and ports 23 
arranged to register with the ports 19. The 
rotary member 21 may be adjusted manually 
by a lever 24 conveniently located on the 
dashboard of the motor vehicle. When the 
rotary member 21 is rotated in a clockwise 
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The valve mechanism 17 has a rotary 
15 

direction the ports 22 register with the ports 
18 and the ports 23 are out of register with 
the ports 19 so that the cold air supply is 
shut off and the warm air admitted to the 
carbureter. When the rotary 21 is rotated 
in a counter-clockwise direction, the ports 
19 and 23 register and the ports 18 are 
closed thereby shutting off the warm air 
supply and admitting cold air. When the 
rotary is in any of its intermediat? posi 
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tions both the warm and cold air ports are 
partially opened, the extent to which each 
set of ports is opened depending upon the 
position of the rotary. By this means warm 
air or cold air only may be supplied to the 
carbureter, or any desired mixture of cold 
and warm air may be supplied by simply 
regulating the valvular mechanism by 
means of the hand-lever 24. 
This is an important feature of the inven 

tion because it enables the operator to reg 
ulate the temperature of the air supplied to 
the carbureter. A careful operator, by ob 
serving the operation of his engine, may 
regulate the temperature of the air supply 
so as to secure the most efficient operation 
of the engine under varying atmospheric 
conditions. Moreover, by providing means. 
for indicating the temperature of the charge, 
he may regulate the air supplied to , the 
carbureter so as to keep the temperature of 
the explosive charge uniform, or he may 
regulate it to secure the most efficient opera 
tion of the engine. 
In some cases it is desirable to automati 

cally regulate the temperature of the ex 
plosive charge, and for this purpose a ther 
most at 25 is provided, as shown in Fig. 6, 
which may be located in the intake manifold 
or at any other convenient point where it 
is subjected to the temperature of the ex 
plosive charge, such thermostat being con 
nected to the valvular mechanism so that 
when the temperature of the explosive 
charge varies the thermost at regulates the 
valvular mechanism to vary the tempera 
ture of the air supplied to the carbureter 
and thus maintain the temperature of the 
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explosive charge uniform. 
It is to be understood that the structure 

shown is for purposes of illustration only 
and that other structures may be devised 
which come within the spirit and scope of 
the appended claims. 
What is claimed is :- 
1. An air cooled internal combustion en 

gine for motor vehicles having a plurality 
of cylinders and a plurality of valve casings 
parallel to said cylinders, said casings heing 
spaced from the cylinders to provide air 
passages from the front to the rear of the 
engine between the cylinders and valve cas 
ings so that an air current may be drawn 
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through the engine to cool the cylinders. 
2. ?n air cooled internal combustion en 

gine for motor vehi(’les having vertically 
located cylindel's and pist on valve casings 
parallel to said cylinders, said piston valves 
and cylinders beig spaced from each other 
to for passages from the front to the rear 
of the (giine, so that when the vehicle is in 
notic at air current passes through said 

openings to cool the cylinders and valve casings. 
3. An air-cooled internal combistion en 

gine for motor vehicles having openings be 
tween the cylinders thereof, and the valve 
casings Y??? an air passage is provided 
from the front to the rear of said engine be 
tween said cylinders and valve casings, and 
a carbureter located at the rear of said en 
gine adjacent the exit from one of said pas 
sages so that it is subjected to the heated air 
flowing through said passage. 

4. An air-cooled interial combustion en 
gine for motor vehicles having openings be 
tween the cylindel's and the valve casings 
thereof whereby air passages are formed 
from the front to the rear of the engine be 
tween the cylinders and the valve casings, a 
carbureter located at the rear of the engine 
adjacent the exit from one of said passages, 
a valvular mechanism in the air intake pas 
'sage to said carbureter, said mechanism hav 
ing ports communicating with the atmos 
phere at the rear of the engine and other 
ports communicating with a passage leading 
to a cold air supply, and means for regulat 
ing said valvular mechanism to vary the 
temperature of the air supplied to the car 
bureter. - 

5. An air-cooled internal combustion en 
gine for motor vehicles having openings he 
tween the cylindors and the valve casings 
whereby air passages are formed from the 
front to the rear of said engine between said 
cylinders and valve casing, an intake mani 
fold located above the cylinders, a carburefer 
at the real of said engine adjacent the exit 
from one of saidl paSS:ages, a v alV?ttlar mnecha 
mism in the air intake passage to said carbu 
reter, said mechanism having ports com 
municating with the atmosphere at the rear 
of the engine and other ports communicat 
ing with a passage leading to a cold air sup 
ply, and a thern rostat in the intake manifold 
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for regulating the valvular mechanism to . 
vary the temperature of the air supplied to 
the ('arbreter in response to the temperat tre 
of the charge in the in take na ni fold. 

6. An air cooled internal combustion en 
gine having a row of parallel upright cylin 
(ter's, inlet and exhaust valves for each cylin 
der situated i supplemental cylinders sep 
a rated from the exiosive cylinders by air 
passages, and incans to force air from the 
front to the rear of the engine, bet weten the 
explosive cylinelers anti Valve cylinders. 

in testimony whereof, I have here into set 
ny handl. - 

J () R ( | EN RIEM M | EN . 
VVitesses: 

i? ENN lf. LERESCHE, 
A. E. ,jo I NsoN. 
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