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UNTED STATES PATE 
EVERETT B. CUSHMAN, OF TOPEKA, KANSAS, ASSIGNOR, BY NIESNE ASSIGNMENTs, 

TO 0. ID. COLLES, OF CLIATTON, IOWA. ? 

RAIDIATOR. 

Continuation of application Serial No. 340,601, filed November 25, 1919. This application filed March 8, 
2.920. Serial No. 364,043, . . . 

7"o all chom, it may concerºn.: 
a citizen of the United States, residing at 
Topeka, in the county of Shawnee and State 
of Kansas, have invented certain new and 
useful improvements in Radiators; and I 
do declare the following to be a full, clear, 
and exact description of the invention, such 
as Willi enable others skilled in the art to 
which it appertains to make and use the 
same, reference being had to the accompany 
ing di'awings, and to the letters and figures 
of reference harked thereon, which form a 
part of this specification. 
This invention relates to a radiator for 

internal combustion engines and one of the 
principal objects thereof is to provide a ro 
tary radiator having movement in response 
to the operating cycles of the engine so that 
when the engine operates, the movement of 
the radiator will be insured, the present 
application being a continuation of my ap 
plication filed November 25, 1919, Serial No. 
340,601. 
Another object of the invention is to pro 

vide an improved form of radiator for 
maintaining the temperature of the engine 
within practical limits and an important 
feature of the invention is to combine the 
radiator with a fly wheel so as to take ad 
antage of the speed of the fly wheel for 

caising a circulation of the air around the 
liquid containing parts or tubes of the 
'adiator. - 

Still another object of the invention is to 
provide improved means for circulating 
water through the radiator which consists 
of a stationary member located in one of 
the rotary chambers of the wheel and tap 
ping the chamber at a point where the cen 
trifugal pressure accumulates to take advan 
tage of the difference in pressures between 
the two chambers of the wheel to Inove the 
Water through the system. 
While the invention is not necessarily 

imited to a portable stationary engine, it 
is particularly applicable thereto because 
the radiator is mechanically driven through 
the air in such a manner as to cause effective 
heat radiation and heat dissipation from 
the cooling liquid, even when the engine is 
standing still. · · 

In those types of engine used for motor 
vehicles driven at relatively high speeds and 

tion. 

having air circulation superinduced by a fan 
Beit known that, EvERETT B. CUSHAIAN, . driven from the engine, the passage of air 

about and through the grid or tubes of the 
radiator can be more or less successfully . 
accomplished but as is well known, such 
devices become wholly inadequate when the 
motor car is standing still and the engine 
is running. Such devices as just described 

60 

are also impractical for tractors or slow 
Inoving vehicles Inless the radiating surface. 
volumes of air about the radiator. 
is very large and the fan can move excessive 65 
The invention is so constructed that it . . 

may be installed with an ordinary explosion motor without materially changing the con 
struction of the notor and without the ne cessity for supplying the tube connections 
and the excessive space for installations re 
quired by existing 
complishing the desired result. 
Another advantage is that the entire de 

vice, including the engine and radiator can 
be supported from a single base so that a 
unitary structure is provided, this being of 
prime importance in portable stationary en 
gines since the installation may readily be 

ypes of devices for ac 
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80. . 
transported from place to place or set iipon 
a movable base if necessary, without dis 
turbing any of the connections. 

in the drawings, 
Fig. is a vertical, longitudinal, sectional 

view of an engine and circulating system 
constructed in accordance with my inven 

Fig. It is an enlarged, vertical, longitu 
dinal, sectional view through the cooling 
lioid collector, radiator and fly wheel. . 

Fig. Ii is a rear elevation of the fly 
wheel, a portion being broken away to show 
the radiating device and air vanes, and 

Fig. IV is a disassociated view . of the 
several principal parts of the device shown 
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in Fig. II, parts being broken away to illus- . 
trate the cross sectional view of certain ele 
ments. • 

Referring now to the drawings showing 
the preferred embodiment of my invention: 

1 designates an explosion engine of pre 
ferred construction provided with a crank 
shaft 2 upon which the rotary element, em 
bodied in the illustrated form of the inven 
tion, is mounted. The usual water jacket 3 
for the cylinder has an inlet port 4 and an 
outlet port 5, the outlet port 5 being illus 
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preventing rotai 

trated as discharging into a water reservoir 
6 at a point above the in let port 4. Tie 
reservoir consists of a receptacie oË Tiptro 

? ? priate proportions, and provided 
movabie cap 7, whereby the wate 
tially be introduced into the 
convenience, may cast elong 
and 9 integral with the reservoir 6. 
ple 8 carrying discharge from the re 
and the nipple 9 carrying supply to the port 

.3 4 in the water jacket 3. The nipples 3 and i. 
-- 9 may communicate with the Leins in der 

the system through the pipes 30 : 
which, in actual practice, preferab 
sist of rubber hose. 

Rigidly nounted on the exiend 
the crank shaft 2 is a rotatable { 
sisting of a split hlub 12. coing? 
member's 13 and 14 which are 
be fastened to the shaft by bolt. 
there being a key way provid 

3. 

with respect to the shaft, 
dially from the hlub is a plura 
or fan blades , which corne 
Or web 17 carrying about its perimeier a 
circunferential flange 8, here sho’’n as 
provided with a circundar Series of recising 
ar slots 19. the partitio is 20 between the 
slots serving as blades for directing air 
away from the rotary element at an in 
creased velocity, as Willi be presentiy 
plained. The outer edge of the finge i8 
is provided with threaded oenings 21 to 
receive the screw's 22 yhich asten 
shaped cover member 23 to the ime: 
consisting of the hub, the blades 1’, 
17 and the flange 18, the members 
24 forming a hoia sing rotatabe ab 
axis of the shaft, and cooperating to 
fly wheel. Since the nemiers 23 and 24 
rigidly connected together, it will be 
parent that they will rotate : 
The cover member 23 is on 

groove 39 of the Irian 24. ažnd { 
from conically outward to a stafiing box or 
gland 25. Rigidiy not inted on the 
face of the cone shaped portion of the cove 
and spaced unifornly therefron, io 
water passage 33, is a. piate or disk 32 ha, V - 
ing a central bearing 3 YWhich regist, 

x 25 of the cover pia 
23 SO; as tO form a bea?iiing 

E. 

g for the abiliar 
member 27 of the stationary collector 30. 
The inner face 34 of the member 32 serves as 
one waii of a water passage or chainabet 35, 
which co-operates with a disk 36 to ein 
close the chamber 35. The disk 36 extends 
past the discharge point of the chamber 33 
and is fasteined in a convenient maniae" e 
tween the shoulder 38 of the fange 18 a. 
the member 23, as will be clearly seen by 
reference to Fig. 5. 
The disk 36 also serves as a carrier to: 

the radiator unit comprising 
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the appurtenances which it carries rotate 
about said pipes, so that the radiator ele 

stationary and that the housing and 

ments, the housing members and the Water 
in the passages carried thereby are a ro 
tated by means of the crank shaft. How 
ever, the collector unit including the water 
connection 51, disk 30 and 45 and pipeS 27 
and 50 are held against rotation by the 
anchor rod 54 one end of which engages the 
opening 55 in the water coniection 5 to 
which it is fastened by the device 56 and the 
other end of which is secured to the port 8. 
by the fastening device 57 of approved con 
Struction. 

In the illustrated embodiment of the in 
vention, the air vanes or partitions 20 of the 
fly wheel are provided with curved faces 
18 so that when the fly wheel rapidly re 
volves, air which issues through the Spaces 
or ports 19 at the perimeter of the wheel is 
thrown out some distance from the periph 
ery of the fly wheel, thereby permitting a 
free circulation of the air between the radi 
ator rings and around the i-tubes 41, 
through which the water in the circulating 
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and the water chambers 33 and 35 will be 

system passes. When the fly wheel is ro 
tating rapidly, the air is drawn into the 
center of the fly wheel and thrown out 
wardly by centrifugal force but as, it leaves. 
the periphery of the fly wheel it meets an 
inert body of the air which might substan 
tially check the velocity of the air issuing 
from the fly wheel unless some means is provided for throwing the air outwardly at 
some distance. Extensive experiments have 
demonstrated that the herein described con 
struction is such that the air issuing from 
the fly wheel inapinges against the curyed, 
forward surfaces of the partitions 20 so that 
air is thrown a considerable distance and, 
therefore, is not choked as it issues through 
the ports í 9. Thus, free unimpeded circu 
lation of air is provided and on account of 
the relatively large volume of air allowed 
to pass; between the rings 40 and alond the 
tubes 41, heat froin the water is quickly dis 
sipated so that relatively cold water is re 
tirned to the cylinder. 

in actual practice i prefer to substan 
tially fill the reservoir. 6 so that the entire 
system, including the fly wheel tubes, and 
water jacket, is completely full of water. 
For the best practice, the water level in the 
reservoir 6 should at least be above the 
port. 8. 
When the parts are arranged and assem 

bled as shown in Fig. I and the engine is 
started so that the fly wheel revolves '23)- 
idly, water contained in the radiating unit 
carried around at a relatively high rate of 
speed. The collector, consisting of the disks 
30 and 45 and the Yashes or blades 46 and 
47, however, remains stationary due to its 

by the rod 54. It will be seen that the fly 
wheel is made up primarily of two Water 
chambers, namely 33 and 35, which are con 
nected at their outer peripheries by the 
ti-tubes 41 of the radiator unit while the 

connection through the cap 51, which is tied 
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central portions of each chamber communi 
cate with the water jacket of the engine 
through the collector 30 and associated pipe 
connections. As each of the water chambers 
33 and 35 is a narrow circular chamber of 
comparatively large diameter, it will be ap 
parent that when the flywheel is revolving, 
each will bê subject to a centrifugal force 
whereby pressure will accumulate in each in 
proportion to the speed at which the fly 
wheel is revolved. As pressure is greater on 
large diameters than on Small diameters 
when the speed of revolution remains the 
same, it follows that by inserting the col 
lector 30 in the chamber 35, we have placed 
a part which is not subject to centrifugal 
pressure at a point in the chamber 35 that 
is subject to considerable pressure. That 
this is a proven fact is apparent when it is 
considered that all the fluid in the chamber. 
35, except that contained within the col 
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lector 30, is subject to centrifugal force 
and inasmuch as this body of water is sta 
tionary, it is apparent, that the Water in 
chamber 35, which is subject to centrifugal 
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force, will be caused to flow into the col 
lector 30 under a pressure equial to the head. 
of water of the same diameter as the col 
iector 30 which is contained in the chamber 
33 because the latter body of water is sub 
ject to centrifugal force and will cause an 
unbalanced condition in the two chambers. 
The remaining water in the chambers 33 
and 35 which extends outwardly of the 
periphery of the collector 30 will, of course, 
be balanced according to the la Yivs of hy 
drostatic pressure and if it were not for the 
collector 30 there would be no circulation 
whatever, but owing to the balanced condi 
tion it is apparent that the collector will 
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meet no indue resistance from centrifugal 
force of the surplus Water in the radiator 
because it acts under a perfectly balanced 
condition regardless of the volume in the 
two chambel's. 

In tracing the circulation of water 
through the system it will be noted that 
Water in the jacket 3 of the engine will be 
heated from the explosions of gas and flow 
out of port 5 into the reservoir 6, passing 
downwardly through the port 8, hose con 
nection 10, through the port 27, passage 50, 
and openings 53 into the water chamber 33 
of the flywheel where it is revolved rapidly 
with the flywheel and is subject to centrifugal 
force. The action of the collector in the 
chamber 35 then causes the water to be 
drawn from the chamber 33 through the U 
tubes 41 where the heat is radiated from the 
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plates having central openings to provide 
inlets for the air, water circulating tubes 
extending transversely through said plates, 
a water chamber, and an impeller in the 
chamber for directing the flow of water 
through the water tubes. 

11. In combination with a wheel having 
a water supply chamber and a return cham 
ber discharging into the supply chamber, 
tubes connecting the two chambers, and 
neans carried by the rim of the wheel for 
inducing a flow of air over the tubes. 

12. In combination with a wheel having 
a water supply chamber and a return cham 
ber discharging into the supply chamber, 
tubes connecting the two chambers, and 

at right angles to and carried by said 
tubes. 

13. In combination with a wheel compris 
ing a closed side forming one wall of a 
water chamber and an opposite side having 
an air intake opening, a radiator attached 
to the wheel comprising a closed side form 
ing the other wall of the water chamber, a 
partition dividing said chamber into sep 
arate compartments, and water circulating 
and air directing members assembled with 
the radiator wall, whereby the separate com 
partments are connected and air directed in 
cooling relation to the water in circulation. 

14. In combination with a Wheel compris 
ing a closed side forming one wall of a water 
chamber and an opposite side having an air 
intake opening, a radiator attached to the 
wheel and comprising a closed side forming 
the other wall of the radiator chamber, an 
annular series of spaced disks assembled 
with said side wall, a partition dividing the 
water chamber into separate compartments, 
and conduits extending through said disks 
and communicating with said separate com 
partments. - 

15. in combination with a wheel compris 
ing a closed side forming one wall of a water 
chamber and an opposite side having an air 
intake opening, a radiator attached to the 
wheel comprising a closed side forming the 
other wall of the water chamber, a partition 
dividing said chamber into separate com 
partments, water circulating and air direct 
ing members assembled with the radiator 
wall, whereby the separate compartments 
are connected and air directed in cooling 
relation to the Water in circulation, an im 
peller in One of the compartments, and Sup 
ply and return conduits communicating with 
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the impeller and the other compartment re 
Spectively. ". . . - 

In testimony whereof affix my signature. 
EVERETT B. CUSHMAN. 

  


