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1o vit wlom it may conceri:

e 1t known thnt 1. Junian P LivoN, a
citizen of the Upited States of Amerieca,
restdige af Detroit, in the county of Wavne
arid State of Michigan, have invented cer-
ton new and useful Trmprovements in Radi-
ators, of which the following is a specifica-
tton, refevence being had therein to the ac-
companyvimg drawings.

My invention relates to radiators and
more particulurly to radiators emploved in
connection with explosion engines.

The invention has among the objects
thereof to provide an eflicient and durable
stracture; to provide sueli a structure that
may be eastly and cheaply manufactured
to provide a construction in which the eool-
ing cofliciencey is materially increased over
ridintors now in general use: to eliminate
to a nuiterial extent the coating of solder
o the surfaces exposed to the air eireulat-
e throngh the radiator: to provide a
structure 1n whieh the water tubes are free
from soldered joints intermediate the sides
of the radintor: and further to provide a
crirrnle. simple and eflictent water tube.

Other objects of the invention will more
fullv Bereinafter appear.

The wnvention restdes in the peculiar con-
struction, arrangements and  combinations
of parts as will more fullv herveinafter A -
pear and as particularly pointed out in the
clams, |

In the drawings—Fioure 1 s a perspec-
tive view of a portion of a radiator embodv-
g the invention: Fie, 2 iy 1 Tragmentary
voerttesl section of the structure shown in
Fig. 10 Tigl 318 a plan view of one of the
fubiess e 418 g section on the line o—pr of
Fig 0 Pl 5 is a perspective view of one of
Che B and e, 695 an enlavged fraomen-
ey rectional view,
velercing 2o He one embodinment of the
mivention shown in the drawines, A des1o-
naics the nneroplate of one header of the

radiator and B the inner plate of the other

header.

Coare o plurality of spaced water tubes
having their top and bottorn edges eon-
nected respectively to the members A and
B oas will more Tullv hereinafter nppear.
the tubes O ave caclt formed from a piece
of tad metal Tolded npon itself to form 2
flat fube, the bend D closine one edee of the
tube while the free ends E I are preferablv
return bent and pressed together to close the
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opposite edge. One end of each tube is in-
serted through a slot (3 in the member A
and the opposite end of the tube is stnilarly
engaged with the member B. The ends of

the tubes are suitably connected to the

headers preferal.ly by hending out the mar-
cinal edges H I that project through the
header plates, and theu closing the jolnt be-
tween the plates and the tube by solder.

Arranged between the tubes are a series
of spaced fins .J, each of which is composed
of a plurality of strips K that fit between
adjacent tubes,  Preferably the iubes C are
of a length to extend from the top header
to the bottom header, and of a width to ex-
tend from front to back of the radiator. I
(ind it desirable to form the fins J each of
a single piece of metal preferably of a width
to extend from front to back of the radiator
ad of a length to extend completely from
end to end of the radiator. The netal is
shit to form the strips K and preferablv the
members K at their front ends are integral
with a connecting section I, which is inter-
locked with the front edges of the tubes as
by providing slots M in the front edges of
the tubes which receive the connecting por-
trons, the corresponding slots in adyacent
tubes being in horizontal alinement. In
order to strenothen the portion I, the latter
18 preferably bent downward and then re-
turn bent so as to form the section L of sev-
eral plies of metal. This arrangement not
only adds strength to the fin but also, since
the forward edge of the tube is composed of
several plies of metal, gives the radiator the
appearance of a comparatively heavy strue-
ture.  IFurthermore the comparativelv heavy
interengaging portions of the tube and the
fin will permit the fin of the radiator to
stand a considerable thrust, without damag-
e the parts.

The sides of the strips K are in contact
with the sides of the tubes, and in order to
imerease the efliciency of tlie heat-conducting
joint between the tubes.and the sections KK,
the edges of the latter are turned at substan-
tially right angles, forming flanges N of
materially ereater width than the thickness
of the metal. and the outer faces O of which
hear aeainst the tubes. The fances N sorve
the additional funection of rernforeing and
strengthenime the sections K. thereby per-
mitting the fins to he formed of compara-
tively thin metal, increasing the cooling effi-
ciency of the fin. Preferably the end P of
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the =ections K is also tarned so as to add
additional strength to the strips K.

Fach of the stdes O I of the tubes are
I}H‘ﬁ‘ld]}]‘\ }':1‘(}a'in'h*| witihh a sertes of cells
S pressed outward theretrom and which are
areanged 1 horizontal rows T extending.
1 the structure lostrated. f’rmn tront to
el of the radiator. the cells of the rows

in one stde heme ont of registration with
the cells of the (‘U!H'%]lmlill]}ﬂ‘ rows of the
oprosite side. s shown i Flgse 3 oand 4,
The corvesponding  rows  upon  opposite
sides. however. are 1 alinement.  These

rows T oare spaced qrilﬁ:-imtlv to form chan-

nels 1 hetween adincent rows. of a wuldth to
nicely receive the Hanees N of the strips K,

thereby retaming the latter against vertical
niovement.

T find 1t destrable to so bend the flanges
N that when the strips K are engaged with
the tubes, the flanges will tend to spreadl.
whielh will mamtam a tight joint between the
tnhes and the flanges, This not only will 1n-
sure the tubes and the sections K being in
heat-condiicting contact at all times, but

will also avoid plav between these parts, and

o the metal of the tubes and the fins ex-

pands when the radiator becomes heated. 1n
uge the joints between the fins and the tubes
are fightened. Furthermore the conneetion
between the tubes and the fing before de-
scribed permits a proper joint to be mam-
tained between these members without the
use of colder, mtﬁnfz]lv inereasing the heat-
conduetivity of the joint over a soldered one,
as will be readily appreciated.

~ Tor certain uses 1 find it desirable to pro-
vide the strips K with openings T so as to

Jlow a cirenlation of air vertie allv of the
radiator. as well as Interailv. In forming
these openings in the strips preferably the
metal 13 11101011 ruptured so -that the area
of the surface of the strip which is exposed
to the air circvlating through the radiator
s not reduced. Similarly 1t will be noted
that all the metal of the blank from which
the fin J is formed is used, since the turning
of the flanges N provides the necessary w ith
to the slots for receiving the tube.

The sides of the tubes may be spaced in
any suitable manner, but spacing 1s effee-
tively accomplished by forming one or
more-—preferably a plarality—of inwardly-
extending projections U7 on the tube sides,
as will be best seen npon reference to Figs.
3 and 4.

Tn assembling the radiator the tubes are
engaged with the header plates and the
edges H T spread. The fins are then en-
oaged with the tubes, which may be casily
and readily accomplished since the channels
U form guides which properly position the
of the fins. Prefer ably in sealing the
]om‘r% and eonnecting the parts togvthvr‘ the

top and bottom of the radiator ave merely
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dipped sufliciently to seal the joint between
the plates and the edees 1T 1, the front side
merely suflicient to enl {le joits ot the
tubes closed by the edges I8 F and solder
the connecting 1}0!1;101’1‘5 L. to the tubes, and
the back side {111}1_}0(_1 to attach the free ends
ot the strips IX to the tubes. This manner
of dipping not only saves solder, thereby
reducing the cost of manufacture "and also
the w f-lfrht of the radiator, but increases the
cooling efliciency. since neither the fins nor
the tubes are coated with solder. The con-
necting together of the parts and the seal-
g of the joints, however, mav be effected
in anv snitable wav and it might be found
desirable, for certain uses, to dlp the entire
radiator after the pm‘t%have been assembled.
From the foregoing deseription it will be
readily appﬂwnt that the radiator 1§ one
that may be easily and cheaply manufac-
tured and reachly assembled, and that an
exceedingly durable structure is provided ;
also that there are no joints in the tubes in-
termediate the sides of the radiator but that

the seam of the tube 1s positioned so as to

be readilv accessible 1n case the seam leaks.

While T have shown and deseribed the pre-
ferred form of my invention, I do not desire
to liimt my protection to the particular con-
struction illustrated, but consider the inven-
tion to be of sufliciently broad scope to em-
body various modifications.

What T elaim as my invention is:—

1. In o radiator the combination of a
plurality of spaced tubes, each of a width to
extend from front to back of the radiator
and ecach having two substantiallv parallel
slightly spaced side walls, the spacing being
substantially umform thronghout the width
of the side walls. each side wall having a
pharality of cup-shaped cells arranged 1in
horizontal rows extending from' front to
back of the tube, the rows being.spaced and
the corresponding rows upon the two side
walls of the tubes heing opposed whereby
gmides are formed, and fin strips extending
from front to back of the radiator and posi-
tioned in the guides formed by adjacent
rows in the cells, the stdes of the strips being
in substantial uninterrupted heat-conduct-
mfr contact with the side walls of the tubes.

In a radiator the combination with a
plm ality of spaced tubes, each of a mdth
to extend from front to back of the radiator,
the forward end of each tube having a re-
hent portion closing the seam and forming
2 veinforced seam to close the same and the
scam having a plurality of spaced slits; the
corresponding slits in the seams of the tubes
being alined, of a plurality of fins each hav-
ing a plur lity of strips arranged between
the tubes and of a width to extend from
front to back of the radiator and each fin
having an integral part at its forward end

cmme(,tmg the strips and extending trans-
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versely of the tubes, said connecting part
being folded to provlde a plurality of plies
of metal, and the folded parts of the fins
being ar ranged in the ahned slits, whereby
~the ﬁns are rigidly held in spftced relation

at the forward edge of the radiator and the

forward edge of the radiator reinforced.

In testimony Whereof I aflix my signature
1n presence of two witnesses.

JULIAN P. LYON.

Witnesses:

JAaMmEs P. BARRY,
Ww. J. BELRNAP,
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