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This invention relates to radiators-for in-

-ternal combustion engines and proposes a
novel coré construction which is designed to
improve the structural characteristics of the
radiator as well as to enhance its efficiency
as a heat dissipating unit. B F

One of the objects of the invention is the
provision of water tubes arranged in ad-
jacency and formed to encompass the max-
imum amount of air at the forward end of

the radiator and to deflect it against the in-

ternal combustion engine at the rear.
Another object of the invention is. the
provision of water tubes so constructed and
arranged as to form air passages presenting
flaring ends in the direction of the natural
draft created by the movement of the vehi-
cle upon which the radiator is mounted.
Still another object of the invention is the
construction of a water tube tapering for-
wardly and rearwardly from an interme-
diate wide portion, said portion being po-
sitioned forwardly where the cooling draft
is of relatively low temperature, the tube
narrowing toward the rear proportionately

as the air becomes warmer so that the thick-

ness of the film of circulating liquid to be
cooled is directly proportioned at any point
to the rate of heat exchange.

A further object of the invention is the
provision of a core comprising vertical tubes

each extending in a width direction sub-
stantially the full thickness of the core, the
front of said tube being formed as an edge

5 in order to oppose minimum resistance to

the air and to permit a maximum quantity
of air to-pass through said radiator, the
walls of said tube toward the rear being
corrugated to provide for expansion should
the cooling liquid therein contained become
frozen.

A still further object of the invention is

the relative arrangement of adjacent tubes
to form an air conduit diverging from an

5 intermediate point both forwardly and

rearwardly and having the rear walls there-

of provided with means for deflecting the

current of air flowing through said conduit
in a zigzag direction from one side to the
other to ensure complete and continuocus
renewal of the air along the surfaces of said
tubes. , o ~
With the above and other objects in view,

my invention consists in the improved ra-.

7, 1923. Serial No. 617,595,

‘diator illustrated in the accompanying
drawings, described in the following speci-
fication, and particularly claimed, and in
‘such variations and modifications thereof
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as will be obvious to those skilled in the-

art to which my invention relates.

- In"the drawings accompanying and

G0

forming a part of this specification, and .

wherein the preferred embodiment of my
invention is illustrated: :

- Figure 1 is a front elevation of my im- 6
“proved radiator,

Figure 2 is a cross section of a portion
thereof, on an enlarged scale, taken along
the line 2—2 of Figure 1. _

Figure 3 is a side sectional view taken
along the line 3—3 of Figure 1. :

Figure 4 is a perspective view of a por-
tion of one of the tubes and the spacers as-
sociated therewith.

Referring now in detail to the several fig-
ures, the numerals 1 and 2 represent, respec-

tively, the upper and lower headers of the

radiator, the former being a tank of con-
siderable capacity, as shown in Figure 3.
Conduits 4 and 5 lead respectively, from the

upper and lower headers of the radiator to

the cylinder jacket of the internal combus-
tion engine, not shown. The upper header
is provided with a filling opening 6, and an
overflow pipe 7 originates in said opening
and passes in a water-tight manner through
an aperture in the header 1, as shown at
8, and downwardly closely adjacent the rear
face of the core, the lower end of said over-
flow pipe terminating below the radiator.
The features thus far enumerated are con-
ventional and, in themselves form part of
the present invention only broadly in com-
bination with the structure now to be de-
geribed. The upper and lower headers are
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joined to the opposite ends of a series of -

vertical tubes 10, with which they are in
communication. These tubes are soldered to

the adjacent faces of the upper and lower

headers in a usual manner. . Each of the
tubes comprises a hollow body formed in
cross section like a double wedge, said body
consisting preferably of sheet metal folded
upon itself to produce a substantial front

edge 11 and rear edge 12, with an inter-

mediate portion which is widest in cross sec-
tion at a point adjacent the front of the

tube as shown at 13. That portion of the
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walls of s@id tube which lies forwardly of -

the widest part 18 is smooth while that por-

tion to the rear of the widest part is formed
The tubes are’

with vertical corrugations.
arranged: in- parallelism: between the upper
and lower headers, as shown in Figiire: 2;
from which figure it will be noted that the
rear portions of the tubes are disposed-an-

- gularly to the forward portions so that air

toest

« garily formed, the saine beifig preferably

¢ entering between adjacent tubes longitiidi-

nally of the direction of motion of the vehi-

cle upon which the radiator:is mounted, is’

deflected inwardly. toward: the median line

of the radiator and is concentrated upon an-
v internal combustion engine located b’eh}ﬂd
The tubes on opposite sides’

gaid radiator.
of: a vertical plane passing through the longi-
tudinal center the radiator incline toward
cach other so that a cefitral space 14-is'neces-

filled in by a tube 15 of less width than the
cther tube. The rear portions of: _théf tubes
10 are formed with-corrugated wills 16.

Tach of the spaces:17 which lie§ between-

¢ adjacent tibes take a shape which-is inei-
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dent: to the shape of the tubes, being widest’

at the front of the radiator and converging
to-a narrow passagé which lies adjacent: the

widest part of the tubes, from- which point-

the space again widerns as it approaches the
rear of the radiator:: : , )
The wedge-like fronts of the tubes periiit

a voliime of aitto enter the radiator which-
ig substantially of the sarie area dg the front

face of thie radiator itself: This air is di-

récted itto narrow streams. of gieat velocity”
at the peint where the dir spaces 17 are nar-

rowest, and then passésto the rear. On act
cotiit’ of the cotistriction of the jety of air

at the narrowest parts of-the spacés between
adjacetit tubes the velocity of said jets will’

be grdater in the midst of the air currents’

passing rearwardly betweed the tubes” than
atljacent. the suifaces of the rearward por-

tions. This ordinarily’ would' permit- films:
of undisturbed air to” reside closély adja-
cenit’ the walls of the rearward portions of-

the" tubes 10. Otiie of the objects in cor-
riigating- the walls of the tubes is to pro-

vide baflle mieans whereby the air impinging”

upon one baflls will be thrown to the oppo-

sité' side’ of thie’ air passage; there to meet’
another” baffle and be thrown back and so6°
on’ il its course through radiator ensiiring
complete and continuous renewal of the air’
i contact with  the walls of the radiator.:
Axother function of the corrugations i§ to’

provide for the expansion of the tubes with-
out- injuring” them; should the circulating
liquid within the radiator become frozem.

I order to” give rigidity to the core of
the radiator the tubes are’ braced at their”
sides by spdcing: elements 18 (Fig. 4), the’

- side edgés of which: are shaped- to fit the

% gide walls of the tubes 10.
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By this construction of core it will be ob-
served: that the widest parts of the water
tubes 10 are arranged ag closely as prac-
ticable to the front of said tubes in order
that: those parts of the tubes: wliich contain 76
the greater. volume of -cooling fluid may re-
ceive the greatest cooling efiect, while the
tubeés narrow gradiially teward the rear as
the cooling draft increases in temperature,
the rate of heat exchange thus being pre- 75
served uniform through the extent of the.
tube. By providing single tubes instead of
a plurality of conduits extending in banks

in a width direction the skin friction within

said tubes 1§ rédiced to & miniimum which' 8¢
preveits the radiator beeoming miaterially
less-efficient through age, due to deposits on
the “walls thiereof on- acéotnt of sliggish
movenient’ of the eircilating fluid. Moire-
over,- the  shiape of the tubes is stch as to 23
reduce head. registance of the ircoming air;.
whieh'is a factor of importance particularly
when the radistor is used in deronautic in:
stallations, aiid’ the general assemblage of
structural €9

parts fornis' a strong” and rigi
unit. , S C
It is obvious that the specific details of’
cofistruction and’ configuration of parts de=
scribed herein may. be modified” in virious
ways without sdcrificing the advaitages of 5
the invertion o1 departing’ from: the scope
thereof as defined in the appended claims.

Having" described miy iiivention  what I
claim as'new and’ desire to secure by Letters’
Patent, ig=— o ;

1. A radiator including a core comprising
a series of water- tubes’ forining: walls® for a'
seties of alternating sir spaces, the walls of
adjacent’ tubes flaring” forwardly and resr- .
wardly from an intermediate point and being 105
corrugated rearwardly’ of said intermediate
point: o o

2. A radiator including 4 cove comprising’
& series of water tubes forming:walls for a
series of altermitiify air spaces; the wallg of 110
adjacent tubes flaying forwardly and’ rear-
wardly from an intermediate point anid being”
corrugated’ rearwardly:of said® point trans-
veisely of the’ direction’ of the- draft entetr-
ing said radiator. 4 : o

8. A radiator incliiding’ & core comnprisinyg:
a series of water tubes forming walls for a-
series of alternating air'spaces, the walls'of
adjacent  tubes” fliving forwardly froim an
ititerinediate poiit,. the forward parts of 120
said tubes lying' longitudinally of the direc-
tion’ of draft entering said’ radiator and’ the
rear parts Beitig'inclined with respect to said-
direction. = , ‘ :

4. A radiator including’ a’ core comprising’ 125 .
a‘series of waterr tubes forming' walls for a
series of alternating  air spaces; said walls
flaring forwardly and rearwardly from an
intermediate point, the forward partsof ad-
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‘jacent -walls lying symmetrically with re: 130
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spect to vertical planes parallel to the direc-
tion of draft entering said radiator and the

~rear parts being assvmmetmc to said planes.
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5-A radiator including a core comprising
a series of water tubes formmcr walls for a
series of alternating air spaces, . the walls of
dd_]dbellt tubes flaring forwardly and rear-

wardly from an intermediate point, the for-
ward parts of said tubes lying longitudinally
of the direction of draft entering said radia-
tor and the rear parts on one side of the core
being convergently inclined with respect to

-the rear parts on the other side thereof, said

tubes being corrugated rearwardly of said
intermediate pomt

6. A radiator including a core comprising
a series of water tubes formmg walls for a
series of alternating air spaces, the walls of
adjacent tubes ﬁarlno forwardly and rear-
wardly from an intermediate point, the for-
ward parts of said tubes lying 10ng1tud1-
nally of the direction of draft entering said
radiator and the rear parts being inwardly
inclined thereto, said tubes being corrugated

i rearwardly of said intermediate point, trans-

versely -of the path of the draft through

said radiator.

7. A radiator 1nc1ud1ng a core comprlsmg’

a series of water tubes forming walls for a
series of alternating air spaces, , the walls of
adjacent tubes flaring forwardly and rear-
wardly from an intermediate point which
lies relatively close to the front face of the
radiator, the forward parts of said tubes
lying longitudinally of -the dirvection of
draft entering said radiator and the rear
parts on one side of the core being conver-
gently inclined with respect to the rear parts
on the other side thereof.

8. A water tube for radiators comprising
a hollow body having the cross sectional
shape of a double Wedcre, the apices being
directed respectively forwardly and rear-
wardly, the widest part of said tube being
relatively close to the forward apex, said
tube being corrugated rearwardly of its
widest part.

- In testimony whereof I affix my swnatme

GROVER C. FARRIS.

30

40

45



