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This invention relates to internal com; 
bustion engines, and particularly to an im 
proved method of cooling the same and im 
proving the operation thereof by supplying‘ 
vapor from the cooling system to the engine 
cylinders. ' n ' 

The ordinary Water circulating system, 
Whether it be pump or thermo-siphon, is 
operated at atmospheric pressure at all times 
and ‘the disadvantages of this system are 
Well known. ' It has been'proposed in numer 
ous prior patents to employ a cooling sys 
tem wherein the Water is maintained‘at sub 
stantially boiling temperature, thus main 
taining a higher engine temperature'and' se 
curing a greater e?‘iciencyb v‘Manyof these 
prior systems, while they have been operated 
satisfactorily on a block'test have failed ut 
terly onhrofad tests ‘for the reasontha‘t' the 
systems were‘ essentially incapable of tak 
ing care of the extreme and rapid variation 
in load condition f_'which occurs in ordinary 
driving; All.‘ of'lthiese prior systems have 
been designed. to op'erate'at a de?nite pres 
sure, generally atmospheric ‘pressure but 
sometimes suhatmospheric. Numerous vents 
and pressure valves ‘have been provided'to 
insure operation atpredetermined pressure, 
but it has been found. by actual test that 
when these various arrangements are used on 
the road Where at one instant the enginemay 
be ‘idling and at the next instant turn over ‘ 
at maximum speed, the entire system fails 
and unsatisfactory’fresults ‘are’ secured. '’ 

In certain systems this failure vis due to 
,a- large extent tothe fact that Water is car-v 
ried'to the condenser in addition tonthe 
steam which is toibe condensed. As a re 
sult; ‘the entire-‘system vbecomes _ practically 
inoperative on the road. I provide a‘ sepa 
rating tanlcwhichniakes it practicallyim- _ 
possible any water to everenter the 
condenser and this is foundlin practiceto be _ 
'ofconsiderable importance; ' _ _ 
I provi lea cooling system wherein the 

Water is maintained at substantially. boiling 
condition. for Whatever pressure,’ then exists 
‘in the jacket and vary this pressure to points 
above and below"atmosphere-in accordance 
with the engine load. , e V 3 

I . Obviouslythe-effective area ofa'coiidenser 
~for'use_ injautomobile Work can. be ‘varied 
only withingsmallilimits, as shuttersor 
1 thehlikezj ‘and. this I- believe is vone Of'the 

tlensing efficiency is lowered. 

causes for failure of the systems heretofore 
proposed. By my system, if the pressure 
is permitted to rise in a system‘, then ob 
viously the Water temperature also‘ rises 
and since this means a greater temperature 
difference between the steam in the condenser 
and the air which is used for cooling the 
condenser, the efficiency of thesystem is in 
creased. Conversely, if tlie‘pressure drops, 
then the steam temperature more nearly ap 
proaches the air temperature and the con 

‘ Since the heat 
conducted through the engine cylinders to 
‘the cooling water increases with the load, it 
'Will‘be apparent that the provision of a 
‘system intended to operate at varying pres;-v 
sures automaticallyfcauses a variation of 
the condenser 'c?‘iciency With the ?nal; re‘ 
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‘sult of. a‘ cooling system which has proved 4‘ 
under severe road tests ‘to be capable of' 
operating in a perfectly satisfactorymanner 
under the most extreme conditions. » r 

I I have further provided for Withdrawing 
a certain amount'of. the vapor supplied in 
the system to the engine vcylinders and for 
varying the amount of vapor supplied in 
accordance with thecngine load. The steam 
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is Withdrawn from the cooling system from v 
'av‘space Where there is no possibility of 'Water‘ 
getting into the engineand this has'many 
advantages.‘ In the ?rst place the vapor is 
measured or, controlled as a vapor and not 
as'a'li'quid so that extreme delicacy of con 
trol may be secured and'in thev second place 
there is‘ no danger of slugs of Water being 
drawn into the cylinders and causing irregu 
larity of operation. 

In the "accompanying drawings illustrat 
ing more or less diagrammatically a pre 
ferred embodiment 'ofrthe invention ' v 

' 'Figure 1v is a vertical section ‘through [a 
coolingsystem embodying my invention and 
showing its application to an- automobile 
engine; ’ ' ' ' ‘ 

Figfife 
Figure‘ 1 ; n' . 
Figure 3 is. a section onthe line-III——III 

of Figure‘ 2;_and . a a ' I I 

:Figure & is a section through a ‘check valve 

take manifold. _. I _ p I '7 _ 

_ In the illustrated embodiment of the in 

2 is a section on the line II—+-II of i’ 
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shown inIFigure land attached to ‘the in ‘ ' 
105 

vention there is shown an internal combus- f 
tionengine indicated generally by the re‘f- _ 
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erence character 2 and having an inlet mani 
fold 3 connected to a carburetor 4 and an 
exhaust manifold 5. 
A conduit 6 leads from the upper part of 

the engine jacket to a separating tank 7 
from whichv a return line 8 to the jacket is 
provided. This provides a water circulating 
system which preferably is operated on the 
thermo-siphon principle. When the engine 
is put in operation the water begins to cir 
culate to some extent. Because of the ab 
sence of any cooling means in the system it 
soon comes to a boil and a mixture of water 
and wet steam passes through the conduit 6 
into the separating tank 7 . 
The front wall 9 of the separating tank 7 

separates it'from a steam chamber 10 which 
lies above a condenser 11 occupying the posi 
tion on the automobile which is normally oc 
cupied by the radiator. The steam chamber 
10 has a top 10a to which the wall-9 is secured 
as clearly shown in Figure 2. The wall 9, 
however, does not extend quite up to the 
top of the separating and steam chambers, 

» thus leaving a space 12 through which steam 
-may pass from the separating chamber lnto 
the steam chamber as will be apparent from 
Figures 2 and 3. The steam chamber is di 
vided in two parts at its upper portion by 
reason of extensions 9fL of the wall 9 which 
are directed toward the front of the automo 
bile and leave a small box-like aperture 13 
below the. ?lling cap 14:. WVith this arrange 
ment‘ it is very easy to ?ll the system wit-h 
water in the ordinary way and there is no 
likelihood of the water getting into the con 
denser. .A ba?le 15 is provided adjacent the 
aperture 13 toprevent any slug of water 
which may possibly move with some ra 
pidity through the conduit 6 from being 
forced into the aperture 13 and causing wa 
ter to enter the condenser. This ba?le is 
‘preferably as wide as the opening 12. The 
opening 12 provides a free and unrestricted 
steam passage but substantially prevents the 
passage of Water. 
The steam in the chamber 10 passes down~ 

wardly into the condenser 11 and the con 
densate is conducted to a tank 16 therebe 
low. A conduit 17 leads from the tank 16 
to the water acket of the engine and a pumpl 
18 is placed in the conduit to secure a return 
of the condenser water to the system. In 
operation the pressure within the system va 
ries considerably with the engine load and 
may show a vacuum as high as 15 ‘inches of 
mercury or a pressure of 5 or even 6 pounds 
above atmosphere. A pressure gauge 19 is 
provided on the ?lling cap for indicating 
the pressure existing in the system. This 
gauge is arranged to indicate pressures 

__ either above or below atmosphere, and if de 
sired may have characteristic markings such 
as normal, sub-normal, and so on. No at 
tempt 1s made to hold the system to a pre 
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determined pressure as it is found in opera— 
tion that a variation of pressure and a con 
sequent variation in condenser e?iciency is 
exceedingly desirable. 
In ?lling the system with water the ?lling 

cap it is removed and water is poured in 
until it is at a level witlrthe bottom 20 of 
the box-like aperture 13. This is the nor 
mal water level for the system and it is pre 
ferred to put in just the amount of water 
necessary to- secure this level. However, 
in order to insure proper operation even in 
careless ?lling, a blow off valve 21 is pro 
vided. This blow oif valve is connected to 
the separating tank 7 by a conduit 22 and 
the outlet of the conduit is on a level with 
the wall 20. Even though an excess of 
water is put in a system, su?icient pressure 
will soon be generated to operate the blow 
off valve 21 at which time the excess water 
is automatically ejected and the system then ' 
operates as designed. , _ _ 

In order to supplyv the vapor from the 
system to the engine cylinders, there'is pro— 
vided a conduit 23 leading from the steam 

let from the steam chamber where it is im 
possible for water to enter, nothing but 
steam will ever be drawn int-o the engine. 
The conduit 23 leads to a separator 24 in 

which any water which may condenserout 
of the steam during its passage through the 
conduit 23 collects. From the separator. 24, 
the condensed water ?ows through a con— 
duit 25 having a trap 26 therein and termi 
nating in the condensate tank 16. 7 After the 
trap is ?lled with water, which occurs in a 
very few moments, there is no danger of the 
condenser system being affected by pres 
sure conditions existing in the separator 24:.v 
A conduit 27 leads from the separator 24; 

to theintake manifold 3. A valvey28.is pro 
vided in this conduit for, regulating the 
amount of vapor which is admitted to the 
engine. This valve .is operatively connected 
to the throttle control rod 29 byvmeans of 
a sliding rod 30 having adjustable nuts 31 
thereon. The valve 28 is so constructed that 
it will always admit a small amount of 
vapor to the intake manifold and as the 
throttle is opened this amount is increased. 
A check valve 32 is also provided in the corn 
duit. The conduit 27 is preferably run for 
a short distance along the outside‘ ofthe 
exhaust manifold 5. The conduit should 
not go inside the manifold where it would i 
be burned up, but if it is laid along the 
side as shown in Figure 1 it will be found 
that this offsets any tendency of the steam 
to condense in the conduit 2 . ' 
By reason of the fact that the engine 

jacket is maintained ‘at considerably'hig-her 
temperatures than ordinary, the efficiency 
of the engine is materially increased and 
this, in connection with the injection of 

70 

80' 

.90 
chamber 10. Since the conduit ?nds its out- i 

95 

. 100 

'110 

120 

125 

130 i 



10 

1,706,693‘ 

steam to the cylinders, results in remarkable 
increased e?iciency. ' 
While I have illustrated a preferred em 

bodiment of the invention, it will be under? 
stood that it is not limited to ‘the form 
shown as it may be otherwise embodied for 
practice Within the scope of the following 
claim. 7 I 

I claim: 
The method of cooling an automobile in 

ternal combustion engine having a cooling 
system of the boiling and condensing ‘type 
which consists in extracting vapor from the 

3 

condensing system and feeding this vapor 
to the engine fuel mixture charge in direct 
proportion to said fuel charge, thereby si 
multaneously reducing'the excess pressure 
and the temperature in the condensing sys 
tem as well as cooling the explosive charge 
in the engine on intermittent heavy engine 
loads in order to produce a substantially uni 
form, constant Working temperature in both 
cooling system and engine cylinders. 

In‘testimony whereof I have hereunto set 
my hand. ' 

CHRISTIAN H. KENNEWEG. 
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