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7o all whﬁ;h it may concern: o
- Be 1t known that I, Joax E. WHITBECE, a
citizen of the United States, residing at

-Rochester, in the county of Monree and State

of New York, have invented certain new

‘and useful Improvements in. Radiators, .

(Case B,) of which the following is a speci-
fication. '

This invention relates to radiator core

construction and radiator header construc-
tion for use on vehicles intended to travel
through the air at high speed, such as air-
planes. - -

The principal object of this invention
is to minimize the head resistance or
drag ordinarily presented by the present
day radiator. This object is attained by
the use of a radiator core in which the tubes

 forming the same are of venturi-like con-

(L]

struction, these tubes being assembled one
above the other so that they define between
them water passages which are of stream
Iine form.. - - -

The head resistance or drag imposed by

the air i1s further minimized by providing
the i1nlet header and outlet header of the

radiator with fairing elements- so shaped

as to bring the whole to as nearly a stream
line shape as possible. o

It is a further object of this invention to
provide a radiator in which a series of water
passages which are straight and unobstruct-
ed are provided, whereby the water flows
in substantially a straight and free passage
directly from the inlet header to the outlet

header.

It has been found that the venturi shape
is particularly efficient in giving a very
rapid flow of air through the radiator core. -

This fact together with the fact that the
rapid water flow made possible by the

straight water passages, obviously will give

véry ‘high thermal efficzency.

Tt is a further object of this invention to

provide a radiator header in which the air

flowing over the outside of the header will

be directed toward .and into the stream of

air flowing from the radiator core. This
tends to prevent eddying behind the radia-

‘tor core and further, the two converging
streams of air flowing past the header have

a venturi like action in sucking air through

‘the radiator core. _ .
'Other objects and advantages will appear

‘as the description proceeds. | _
In the drawings illustrating certain em-

- Referring now to

L Spééiﬁc&tion ﬁf I.étfer-s Patent. Patented_:J uly '13, 1920. |

bodiments of my invention, Figure 1 is a

front view of my improved radiator; Fig.
2-1s a section of the same on the line 2—2

of Fig. 1; Fig. 3 is a horizontal section, on
an enlarged scale, taken on the line 3—3 of

Fig. 1; Figs. 4, 5 and 6 show a plan, eleva-

60

tion and end view, respectively of one of the

tubes used to build up the radiator core;

‘Figs. 7, 8 and 9 are similar views of a modi-
~fied tube; Fig. 10 is a view of a modifica-

tion; Fig. 11 is a sectional elevation taken

65

on the line 11—11 of Fig. 10; and Fig. 12

is a horizontal section, on an enlarged scale
taken on the line 12—12 of Fig. 10. |
At this point it may be. stated that a
radiator embodying somewhat similar prin-
ciples of theory and construction 1s shown

in my copending case, Serial No. 280358

filed March 3, 1919. R
Figs. 4, 5 and 6 show-
ing one of the radiator core elements, a sub-

stantially four sided tube is.shown, the ver-
tical walls 1 and 2 of which are curved 1n

toward the axis of the tube so as to provide
a tube of varying cross sectional area from
front to rear.. The cross sectional area of
this tube becomes a minimum at a point lo-

- cated between the front and middle thereof,

the cross sectinnal area increasing gradually

from this minimum point or throat. Or in

other words looking at the tube, designated
‘in its entirety by the reference character 3,

in plan, a venturi form is shown.

The top and bottom walls of the tube 3,
designated 4 and 5 respectively are substan-

tially flat. The radiator core is built up by"

assembling the tubes 8 in columns directly

‘above one another as shown in Fig. 6. That
is to say the vertical walls 1’ and 2 of »
super-posed tube 3’ are substantially ver-

tical continuations of the vertical walls 1

and 2 of the tube directly beneath it. It

will .be understood that the tubes are also
assembled in horizontally disposed rows as

-is usual to‘build up the radiator core. ~The

ends 6 and 7 of the several tubes 8 are suit-

ably bent so that they will fit. together
tightly and so that they may be brazed or

soldered to make.a water tight joint.

Referring now to Fig. 3, it will be seen

that there 1s-defined, between adjacent walls
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‘both toward the front and toward the rear
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9 and 1 of different tubes 3 a water space

8, which water space 8 is of substantially
“stream line form. By stream line form is

110

meant a shape of gradually varying cross




~_increasing in cross sectional area to a maxi-

sectional area from front to rear. There
are as 1s well known, many possible stream
line shapes. The typical stream line shape
however resembles a very much elongated
oval, being rounded off at the front, then

mum at a point between the front and mid-

~ dle‘thereof and from there gradually de-

10 . R
- . The cooperation and relationship existing
‘between the venturi-like air tubes and the

creasing in cross sectional area to a rather

sharp‘edge at the rear.

stream lined water spaces defined therebe-

-~ tween 1s a very important feature of this in-
vention. Both of the mentioned water and
alr spaces vary in cross sectional area from
front to rear, but in an inverse sense, the

T

25

one attaining-its maximum at substantially

"~ the same point that the other attains its
20 | |

minimum, and vice versa. , _
The use of & Venturi tube for the passage

‘of air presents the following advantages.
- The flaring mouth of the venturi takes in
- a comparatively large volume of cold air
at the front of the water space 8 where the

~water 1S hottest, and so a rapid interchange
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of heat takes place at that point. The air
as 1t passes along the venturi becomes more
and more heated and tends to expand and
‘bank up in
part of the venturi however, provides a

‘space into which the heated air can and does
expand. - This provision for the expansion

“of the air not only prevents banking up of
the air in the tube but it tends to increase
~ its velocity and to suck air through the con-
 stricted throat of the ventursi. o
- The use of a stream line shape for the
water passage defining means will, it is ob-
vious, reduce the head resistance to a mini-
- mum. The present tendency of modern.air-
- plane design is to stream line all parts that
can be stream lined. It will be noted that

in the tube. The expanding rear

the bulk of the water is toward the front of

the air passages where the air is colder and
that there is very little water toward the

rear where the cooling effect is smaller due

to the fact that the alr in the rear part has

been already considerably heated. .

The several columns and rows of tubes 3
are mounted between an inlet header 9 and
an outlet header 10. These two headers are

provided with apertures 9’ and 10’ respec-

tively that open into the top and bottom,
respectively of the several water passages

- 8. The water passages 8, it should be noted

80

are substantially vertical and provide a free
and unobstructed passage for the flow of
water from one header to the other. The

rapld flow of water thereby gained, together
- with the rapid flow of air gained by the use
- of the Venturi tubes makes. for high thermal

efficiency.

| In. order to further min';lmize the air re- _ , o
66 sistance or drag, the two headers 9-.and 10 . The side elements 25 extending between

ter passages 8.
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may be. provided with front fairing ele-

ments 11 and rear fairing elements 12,

shaped as shown. It should be noted that
the rear fairing elements 12 are so shaped
as to direct the air passing thereover into and

‘toward the air stream passing through the

radiator core proper, as indicated by the
arrows 13. In addition to aiding in pre-

venting eddying behind the radiator core,

the two converging streams of air have a

venturi-like action in sucking air through

the radiator core, thus aiding in producing
a rapid and desirable air flow. '

'I |

The side walls 14 of the radiator may be )

substantially stream lined as shown and may
at their rear portions 14, be shaped so as

to.direct the air passing thereover into and

8

toward the air stream leaving the radiator

core. These two lateral air streams co-
operate with the upper and lower air streams

passing over the upper and lower headers
~ to aid 1n obtaining the advantages already
tully set forth. ‘These side walls 14 may,

as Indicated, act as water passages.

Referring now to Figs. 7, 8 and 9 a modi-

9(

fied- form of core tube 1s shown in which

the vertical walls are curved to provide a

substantially venturi-like tube as in Fig. 4.

'The upper and lower walls 4”” and 5’ how-
-ever instead of being flat are slightly offset
at the front and rear as indicated at 6’ and.

9¢

7”’,.so that the adjacent walls 5’7 and 4’/ of

adjacent tubes 8’/ are slightly spaced apart

to define a lateral water passage 15, which

~water passages 15 extend at right angles to.

the several water passages 8. This modifi-

1

cation is intended to be used where a rather -
high cooling effect is necessary, the addi-

tional cooling being obviously due to the

fact that the air tubes have a film of water

on the top and bottom thereof, as well as
on the sides.

in vertical columns to define the usual wa-

Referring now to the modified construc-

The tubes 3’/ are assembled

14

11

tion. shown in Figs. 10, 11 and 12, 20 indi- -

cates a curved inlet header and 21 an outlet

header. A core consisting of a series of

Venturi tubes 3 assembled as already de-

~scribed in vertical columns and horizontal
-rows to define water spaces 8, is mounted
- between these two headers. The headers 20
and 21 are respectively provided with a se-
ries of apertures 22 and 23 which register

respectively, with the upper and lower ends
of the several water passages 8. 24 and 24’
indicate inlet and outlet pipes respectively.
Fairing elements 11”7 and 12’ are associ-
ated with the two headers and function in
the same manner as the already described
fairing elements 11 and 12. Additional fair-
ing elements 25 may be carried by the two
headers in order to complete a substantially
stream Iine form. o |

11
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the headers 20 and 21 on each side coﬁper—-

“ate with the two extreme lateral columns

of Venturi tubes to define the two water
columns 8’, one on each side. '

In order to permit the passage of the
shatt of an airplane propeller through the
radiator the center part of the core is cut
away and there 1s mounted in the space thus
obtained an annual collar 26, with which
collar there codperate fore and aft annular
rings 27 to define an annular water space 28,
which water space 1s in communication with
the series of water spaces 8 directly above
and below the same. Fairing elements 29
and 30 are provided at the front and rear
respectively of the water containing collar

26 to complete a substantially stream line

torm. The rear fairing element 30 is
shaped to guide the air flowing thereover
toward and into the stream of air leaving
the radiator core.

While 1 have illustrated my radiator core
as applied to a nose type radiator, it should
be understood that the core may be and is
intended to be used in a radiator mounted
on the side of the fuselage, or in the wing of
the airplane, or elsewhere.

It should be further understood that my

ivention 1s not limited to the details shown
by way of illustration but may be carried
out in other ways, as defined within the scope
ot the following claims.

I claim :— -

1. A radiator for a vehicle, comprising a
core, upper and lower headers, and side
walls, sa1d headers and said side walls being

shaped so as to direct air passing thereover

toward and into the air stream leaving the
radiator core, to form converging air streams
to ald 1n drawing air through the radiator
core. '

2. The combination as claimed in claim 1,
said side walls further acting as water-car-
ryling passages.

3. An airplane radiator, comprising a
core, upper and lower headers shaped so as
to direct air passing thereover into and to-

ward the air stream leaving the radiator
core, sald core being provided with an open-

ing for the passage of a propeller shaft, and

a collar set 1n said opening and shaped so as

to direct the air passing through said open-
ing outwardly 1nto the air stream leaving the
radiator core. |

In testimony whereof T affix my signature.
o JOHN E. WHITBECK.
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