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To all whom it may concern. 
Be it known that I, JoHN GooD, United States citizen, residing in Brooklyn, New 

York, have invented the following described 
Improvements in Kerosene and like Engines. 
My invention consists in an engine or 

ganization adapted for the more efficient 
combustion of liquid fuels of the heavier 
grades such as kerosene and more particul 
larly in the temperature control of such 
engines as hereinafter more fully set forth, 
whereby the engine is adapted to burn such 
fuels with maximum efficiency and without 
the use of exhaust-heated vaporizers or 
other contrivances for preliminarily perfect ing the charge. 
Figure 1 is a diagrammatic representation 

of the automobile-type engine equipped with 
one form of the invention: 

Fig. 2 a partial top plan thereof; and 
Fig. 3 a diagrammatic side view repre 

sentation of a modified form. 
Referring to Fig. 1 the six cylinder en 

gine shown may be assumed to be con 
structed for operation in the usual way, 
drawing its charge mixture of fuel and air 
from a carbureter 1 and having usual intake 
and exhaust valves in any suitable arrange 
ment and such other appurtenances as may 
be necessary. The engine is air-cooled that 
is to say is formed with numerous heat 
radiating ribs or fins 2 on the walls of each 
of its cylinders and is contained in a hood or compartment 3 which is longitudinally 
divided by a horizontal partition 4 midway 
of the ends of the cylinders, so that air en 
tering the space above the partition can find 
no outlet save through or past the said fins 
and thence into the lower compartment 
thereby abstracting some of the heat from 
the engine. The flow of air in this direc 
tion may be produced in part by the for 
ward motion of the automobile, if the en 
gine is used for that purpose, or by the suc 
tion of a fan-type fly-wheel or preferably 
by both such agencies and all of which is in 
accordance with the well understood air 
cooling process. According to the present 
invention the said air flow is controlled all 
tomatically or semi-automatically and with 
reference to the work the engine is doing and 
the nature of the fuel employed. In Fig. 1 
it is controlled by the adjustable louvers 5 
placed in the fan conduit 6 on its delivery 
or outlet side and under the control of the 
operator through a linkage system 7 which 

System, also controls the engine carbureter 
in such, Way that when the engine throt 
tle is closed or partly closed the louvers are similarly and correspondingly closed. Thereby the cooling air flowing past the 
cylinders is checked or stopped when the 
engine is throttled or adjusted to an idling 
or no load condition and the temperature of the cylinder walls is kept from falling as the 
result of the reduced fuel combustion. In Fig. 8 the air flow past the cylinder 
fins and out of the lower compartment is discharged upwardly by the fan-type fly 
wheel 8 through a passage 9 containing a 
balanced cylindrical valve 10, the interior 
of which is open to an outlet or escape for 
the air as indicated by the arrows. The 
movable valve member 10 is connected to a 
thermost at 11 of any suitable type, secured in intimate heat-conducting contact with 
the engine cylinder casting of one of the 
cylinder's preferably between the ribs there 
On as indicated, and adapted to move the valve axially on changes of temperature of 
the engine. The valve ports in this cylin 
drical valve are so arranged that a falling 
engine temperature communicated by con 
duction to the thermostat, will close them 
and restrict the outflow from the fan ac 
cordingly and thereby tend to restore the 
engine temperature by the reduced cooling 
effect. The particular form and mounting 
of the thermostat is not a matter of impor 
tance so long as the valve is operated in the 
manner described and properly and sensi tively responds to the temperature changes 
of the walls of the combustion space in the 
engine cylinders. The attachment of the 
thermostat to one cylinder suffices for all, 
since they are presumed to be all operated 
under the same conditions, but the thermo 
stat may be located at any other point which 
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varies in temperature with the cylinder 
walls. In effect the thermostat function is 
the same as that above described in that 
when the engine receives a minimum fuel 
supply, due to a reduction of load or speed, 
the tendency to cool is restrained resulting 
in a substantially constant engine tempera 
ture and in accordance with this invention 
that substantially constant cylinder tem 
perature is maintained by the said auto 
matic or semi-automatic control of the air 
flow at all times much higher than is pos 
sible in Water-cooled engines and consider ably higher than obtains in air-cooled en 
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gines under normal conditions. The suit 
able degree has reference to the character of 
the fuel and with kerosene should be about 
350°F. at the outside surface of the cylin 
der walls for best results. When the linkage 
is properly adjusted to maintain this condi 
tion the engine produces results in efficiency 
and practical convenience which cannot 
otherwise be obtained with heavy fuels with 
out relatively great complication, if at all, 
and such an engine constitutes a practical 
solution of the problem of using kerosene 
for prp.is automobiles and like pur 
poses. 
as unsuspended liquid into the combustion 
spaces of this engine is burned therein with 
far greater efficiency than if the same fuel 
were first vaporized outside of the combus 
tion space and subsequently introduced into 
it in an expanded condition as a mixture of 
vapor and air. High working efficiencies 
are thereby secured. The need for exhaust 
heated vaporizers is entirely eliminated and 
the smell, expense and weight of such ap 
pliances are avoided. But especially the 
objectionable contamination of the lubricat 
ing oil in the crank case, by the escape of . 
kerosene past the piston is completely elimi 
nated because the above mentioned operat 
ing temperature is above that of the con 
densation of the liquid fuel and it is found 
that the liquid is vaporized and burned be 
fore it can pass the piston rings. In all 
types of engines receiving carbureted charge 
mixtures whether air-cooled or water iack 
eted, thorough vaporization of the fuel liquid 
is especially sought and is most desirable 
to secure prior to its entrance to the cylinder, 
and various complicated vaporizer means 
have been devised to that end. In the pres 
ent engine, on the contrary, the presence of 
fuel in its liquid form in the carbureted 
mixture is desired and serves the purpose of 
the invention by greatly increasing the 
volumetric efficiency of the engine and the 
power developed. On this account it is 
important, that careful provision be made 
that the several cylinders of the engine re 
ceive identical quantities of fuel in liquid 
form, whether suspended as spray or unsus 
pended in the form of a liquid stream enter 
ing the intake port with the air, and this 
invention therefore further includes the ap 
plication of means for assuring equal dis 
tribution of the liquid to multi-cylinder air 
cooled engines operating at the temperature 
above described, which as stated is always 
higher than water-jacket temperatures for 
all engine loads. In Figs. 1 and 2 such 
means are shown as consisting of a car 
bureter structure having a spray nozzle 12 
opening into a mixing chamber to which air 
is admitted under the engine suction through 

iquid fuel carried as spray or even 
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a spring loaded air check 13 as usual in 
carbureters. Each intake valve port of the 
engine is connected to this chamber by a 
separate suction intake p 
spray nozzle 12 is provided with plural 
spray orifices, one opening toward or into 
each intake, so that the air inrushing from 
the air check carries or sweeps equal amounts of liquid successively through each pipe to 
the corresponding cylinder. This method 
of distributing liquid-bearing charge mix 
tures is disclosed in a companion applica 
tion filed March 16, 1918, Serial No. 222,828 
and is preferred for the case in hand al 
though it will be understood that other 
means may be used in its place to insure 
proper and equal admission of liquid to 
each cylinder. 

Claims. 
1. An internal combustion engine using 

kerosene or like heavy fuel, having its cylin 
der or cylinders provided with heat radiat 
ing projections and disposed in an engine 
induced cooling air flow, in combination 
with supplemental means for varying said 
air flow adapted automatically to maintain 
the same or a higher cylinder temperature 
during no load as during full load, and 
means for supplying air and fuel in liquid 
form to said engine. 2. A multi-cylinder combustion engine 
using kerosene or like heavy fuel having its cylinders provided with heat-radiating 
projections disposed in an engine-induced 
cooling air flow, in combination with sup 
plemental means for varying said air flow 
adapted automatically to maintain the same 
or a higher cylinder temperature during no 
load as during full load, and separate intake 
pipes for each of said cylinders connect 
ing the same to a single carbureter whereby 
equal proportions of fuel liquid are de 
livered to each cylinder. 

3. An internal combustion engine using 
kerosene or heavy fuel, having its cylinder 
or cylinders provided with heat radiating 
projections and disposed in an engine-in 
duced cooling air flow, a throttle controlling 
said engine and means for varying said 
air flow in a predetermined relation to the 
position of said throttle. 

4. An internal combustion engine having 
its cylinder or cylinders provided with heat 
radiating projections and disposed in an 
engine-induced cooling air flow, a throttle 
controlling said engine, means for varyin 
said air flow and a connection between ES 
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throttle and means adapted to vary the tem perature of the engine according to move 
ment of the throttle. ; 
In testimony whereof, I have signed this 

specification. 
JOHN GOOD. 


