1,454,315

4 Sheéts—Sheet 1

'E. B. CUSHMAN
RADIATOR

Original Filed Nov. 25, 1919

Maly; 8, 1923

Inventor

L

__]|

W
Lverel7.B.Cushman.

_ -
N
- ZIHTIRINYLIELER N

FHUE L —

i

S

4

RS

N

3

R

K

N

N

\

\
N
\\\x‘

i - r— % TN .
' N N NR
A e et 28 i 4 RN — .
. H = .l..i!___ &._ .” ”/ - =1 N “
! (& _IE_!_____. % "w ,V Y g
\ i nl!!!r/,wﬂn.r/avilrnlflillflllﬂl/ Nery \" N W/ 3} Vi
m 0880 Q4 AN 2o i ._\C.EW!,_\:\__5\:\__\__\___\E\.‘\:l___\._.\wwt‘lnha e b ..m . m
\ 0y § 7o WWWMWMH —————— l ‘
\ . N
. \ /
{ ] N /
S B \ /
i y-; N
A S ‘
\ S NE+
. N) N /
_ ST (LI N 5
H W S e i e e sz m “
Nt LA U o e R VT = /
S e S WL AN e Nt N /
Vs ar vl MU o rar, zAH, - ” 4
pRaE—=—=U1 1 T} _ _ = “

- _“_____ __

RS

(/

2 1

il

&

maaw AN T
i
A it

0
A

v

TN IS TSSIINTINNN

Qttormeyy

By



May 8, 1923. :
E. B. CUSHMAN

RADIATOR -

Original Filed Nov, 25, 1519

1,454,315

4 Sheets-Sheset 2

24
2.
2/

4

% /8

-nn' 1!“”?7;1 »

/7

8§

: 4 = :_;::: ; J
54 NN ~
T
I5 e _— T =
5/ :
92 50 5 E—:E' F-P
7 26 Nk
3 -
F—NEE
K-~
7] 4

A7’

/7
/5

/2
/3
46
17

a0
42
2/

20

Inventor

42”19 Fyeret? B Cushman

= (i

’ I’ :.--»‘,




fay 8, 1923- 1,454,315

E. B. CUSHMAN
RADIATOR

Original Filed Nov. 25, 1919 4 Sheets~Sheet 3

Thovenlor

- ‘ Lverel): B Cushman,

Citorney




454,315

1

B. CUSHMAN

RADTATOR

E.

May 8, 1923.

eets—Sheet 4

Sh

4

1918

Original Filed Nov. 25 )

i "
NS T ST T T

QT

Inuentor

fex_e}‘stmm

Qttorney




=

5

10

15

20

25

30

40

45

50

Patented May &, 1923.

UNITED STATES

1,454 315,115
PATENT OFFICE.

EVERETT B. CUSHMAN, OF TOPEEKA, KA.N‘SAS ASSIGNOB BY MESNE ASSIGNMENTS
TO 0. D. COLLIS, OF CLINTON, IOWA..

" RADIATOR.

Continuation of application Serial WNo. 340,601, ﬁled November 25, 1918, This apphcatlon ﬁled March 8 =

1920.

7o aZ7 whom, it mag/ CONGETNS

Be it known that I, Evererr B, CUSHMAN,
a citizen of the United States, residing at
Topeka, in the county of Shawnee and State
of Kansas, have invented certain new and
usefui Improvements in Radiators; and I
do declare the following to be a full clear,
and exact description of the 1nvent10n such
as will enable others skilled in the art to
which it appertains to make and use the

same, reference being had to the accompany-

ing orm.mcrs, and to the letters and figures
of iefercnce marked tneleon, which form a
part of this specificatio

This invention 1el‘ues to a radistor for
internal combustion engines and one of the
srincipal objects thereo? 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 msmed the present
application being a cont tinuation of my ap-
plication filed \Tovembﬁr 25, 1919, Serial No.
340,601.

Another object of the invention is to pro-
vide an 1mproved form of radiator for
maintaining the temperature of the engine
within p"-zctlcal limits and an 1mp01talﬁt
feature of the invention is to combine the
raciator with a fly wheel so as to take ad
rantage of the speed of the fly wheel for
-causing a cireulation of the air around the
qutud contamm parts or tubes of the

radiator.

Still another object of the invention is to
provide improved means for circulating
water through the radiator Wthh consmiq
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 move the

water through the system.

While the invention is not necessarily
limited to a portable stationary engine, it
is particularly applicable thereto because
the radiator is mechanically driven through
the air in such a manner as {o cause effective
heat radiation and heat dissipation from
the cooling liquid, even when the engine is
standing still.

Tn those types of engine used for motor
vehicles driven at reh’fl‘*ely high speeds and

)

]

Serial fo. 364, 043.

having air circulation superlnduced by a fan

driven from the engine, the passage of air
about-and through the grid or tubes of the
radiator can be more or less’ sticcesstully
accomplished but as is well known, such
devices become wholly inadequate when the

motor car is standing still and the engine
Such-devices as just described:

is ru 111'1111 .

are also 1mpmctlca1 for tractors or. slow

85

80

moving vehicles unless the radiating surface -

Is very large and the fan can move excessive

volumes of air about the radiator.

i

.The invention is so constructed that .1t

may be installed with an ordinary explosion

motor without materially changing the con--.

structlon of the motor and Wlthout the ne-

essity” for supplying the tube connections-

o.nd the excessive space.for installations re-
quired by existing types of devices for ac-
complishing the des1red result,

Another advantage is that the entire de-
vice, including the engine and radiator can

be supported from a smtrle base so that a

unitary structure is prowded this being of
prime importance in portable statlonary en-
oines since the installation may readﬂy be
transported from place to place or set upon
a movable base if necessary, without - dis-
turbing any of the connections: -

In the drawings,

Tig. 1is a vertical, lonoqtudmal sectional
view of an engine and mrculatmo system
constructed in- “accordance Wlth my. inven-
tion. '

Fig.
dinal,
licaid

Irig.
Wheel
the radmtmcr device and air vanes, and. -

Pig. IV 1s a disassociated view .of the

II 1s an enhrcred -vertical, longitu-
sectional view thrmwh the coohnor
collector, radiator and fly wheel.

111 is a rear elevation of the fly

Qeverﬁl principal parts of the device shown

a portion being broken away to show .
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in Fig. T1, parts being broken away to illus- .

trate the cross sectlonal v1ew of certain ele-
mcnts
Referring now to the drawings showmOr
the pref erred 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

be1n0‘ llus-
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6. at a point aLo
reservoir consists of a recepta
priate 1)1'oporu10ns and provid
movabie cap 7, where ov the W
tially. be infro; h ced intc the
corwe*mmce7 T may cast elong .
and 9 integral wi Lh the reservoir 6,
ple 8 ca rying disc harge from
and the n *ﬂp‘ﬂe Y
in the water jacket 3. ]
may communicate with the remainde
the system through ’he pipes 10
Whlcb in actual practice,
sist of rubber hese.
Rigidly mounted on th
the crank shaft 2 is a votaizl
sisting of a split hub 12,
membpers 18 and M Whmh are
be fastened to the
there being
pre eventing
with re ‘Spb(}u to the sha
dially from the hub is a
or fan blades 17, Wmcl
or web 17 carrying ehout
circmnfefmmsu flange 18, %s;ﬂ shoa‘.’n as

Q(‘)H’ﬁ

CT)QJW

sate

U

provided with a c;‘rcv’““ servios of recianngu-
Tar slets 19, the 20 the
slots derving as alr o8
away from “the ¥ in-

creased velocity,
plained. The outer ﬂgoo of

rO

is provided with & 7'3:1@16(! ol 1
receive the screws 22 which £ he co
shaped cover G’“’lb"“ 238 to the ber 24
consisting of the hub, the bl cﬂw i7, the
177 and the innm 18, the members 23 a
24 forming a hous iﬂg ro &able shout

4

axis of the shaft an < cooperating o
fly wheel. Since t
rigidly connected ?t\
pm‘anf that they wi
The cover membey 25
groove 89 of the rim 24
from comﬂa‘lv outwarc ‘
gland 25. Rigidly ’"qounted on
face of the cone 51"@)00
and spaced uni fn‘mlv
water passage 33, is a
ing a central beari
with the stuffing bos
23 so as to form a
member 27 of the
The inner face 34’- of t-h
one wall of a water pa
wwhich co-operates with
ciose the chamber 35. )
past the dischavge point of the chamber
and is fastened 1n a convenient ma -
tween the shoulder 38 on the flange |
the member 23, ag will be clea ‘Iy
reference to Fw' IT.
The disk 36 alsc serves 2s a e
the radiator umit comprising the
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45 are stationary and that the housing and
the appurtenances which it carries rotate
about said pipes, so that the radiator ele-
ments, the housing members angd the water
in the passages carried thereby are all 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 agalnst rotation by the
anchor rod 54 one end of which engages the
opening 55 in the water connection 5%
which it is fastened by the device 56 and the
other end of w

by the fasteni

struction,

to

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 ig
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 U-tubes 41,
through which the water in the circulating
gystem passes. When the fly wheel is ro-
tating rapidly, the air is drawn into the
center of the flv 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 alr issuing from
the fly wheel impinges against the curved,
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 19, Thus, free unimpeded circu-
lation of air is provided and on account of
the relatively large volwme of air allowed
to pasy hetween the rings 40 and arcund the
tubes 41, heat from the water is quickly dis-
sipated so that relatively cold water is re-
turned to the cylinder. :
In actnal practice I prefer to substan-
tially fill the reservoir 8 so that the entire
system, including the fly wheel, tubes and
water jacket, i3 completely fuil of -water.
Tor 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. T and the engine is
started so that the fly wheel revolves ran-
idly, water contained in the radiating unit
carried around at a relatively high rote of
speed. The collector, consisting of the digks
30 and 45 and the vanes or bladeg 46 and
47, however, remains stationary due to its

hich is secured to the port 8
ng device 57 of approved con-

3

connection through the cap 51, which is tied .

by the rod 54. It will be seen. that the fly-
wheel is made up primarily of two water
chambers, namely 83 and 35, which are con-

‘nected at their outer peripheries by the

U-tubes 41 of the radiator unit while the

central portions of each chamber communi-

cate with the water jacket of the engine
through the collector 80 .and associated pipe
connections. As each of the water chambers
33 and 85 is a narrow circular-chamber of
comparatively large diameter, it will be ap-

parent that when the fiywheel is revolving,

each will be subject to a centrifugal force
whereby pressure will accumulate in each. in
proportion to the speed at which the fly-
wheel i revolved. As pressure is greater on
large diameters than on small diameters
when the speed of revolution remains the

‘same, 1t follows that by inserting the col-

lector 80 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 comsiderable 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-

70

75

80
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lector 30, is subject to centrifugal force

and inasmuch ag this body of water is sta-
tionary, it is apparent that the water iu
chamber 35, which is subject to centrifugal
force; will be caused to flow into the: col-

95

lector 30 under a pressure equal 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 conditien in-the two ‘chambers.
The remaining water in the chambers 33
and 35 which extends :outwardly -of the
periphery of the cellector 80 will, of course,
be balanced according to the laws of hy-
drostatic pressure and if it wéere not for the
collector 30 there would be no cireulation

‘whatever, but owing to the balanced condi-
tlon it is apparent that the collector will

meet no undue resistance from  centrifugal
force of the surplus water in the radiator
because it acis under a perfectly balanced

condition regardless of the volume in the

two -chambers.: IR _ ‘

In tracing -the. circulation. of water
through the system it will be mnoted that
water in the jacket 8 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-

4

nection 10, through the port 277, 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 throngh 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
means 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
disks 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. . ‘ i

'15. In combination with a wheel compris-
g a closed gide 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

the impeller and the other compartment re-

spectively. ‘ , ‘ .
In testimony whereof I affix my signature.
EVERETT B. CUSHMAN, -
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