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To all whom 1t may concern:

Be it known that I, Jorux M. I'zppegs, a
citizen of the United States, residing at
Buffalo, in the county of Erie and State of
New York, have invented new and useful
Improvements in Radiators, of which the
following is a specification. , _

This invention relates more particularly
to a radiator which is designed te cool the

water which is used in the cooling system of

oasolene engines or the like for automobiles.
One of the objects of this inventien 1s to
produce a radiator of this character which
has a maximum cooling efficiency ‘and which
can be produced at comparatively low cost.
Another object of this invention is the
production of a racdiator of this charucter
which will present comparatively heavy -
viding walls between the several cells or con-
duits for the air at the ends thereof and still
permit of employing comparatively thin
metal in the body of the cells so as to obtain

the highest cooling efficiency of the radiator.

In the accompanving drawings consisting
of 2 sheets: Figure 1 1s a front elevation of
my improved radiator. Fig. 2 1s a fragmen-
tary vertical transverse section thereof, on
an enlarged scale, taken in line 2—2, if1g. 3.
Figs. 3 and 4 are vertical longitudinal sec-
tions, taken in the correspondingly nnm-
bered lines in Figs. 1 and 2. Figs. 5 and 6
are fragmentary horizontal sections taken
the correspondingly numbered lines in Iigs.
Land 2. Te. 7 isa fragmentary perspective
view showing two corrugated strips, plates
or sections preparatory to assembling the
same for producing a vertical row or set of
tubes. |

Similar letters of reference indicate corre-
sponding parts throughout the geveral vews.

This radiator comprises cenerally a heat
exchanging field containing a plurality of
upright tortuous water channels, condutts or
spaces @ which connect at their upper ends
with a water inlet manifold or header B,
and at their lower end is a water outlet
manifold or licader C, a plurality of horizon-
tal air tubes d arranged between the water

channels and extending from the front to the:

rear side of the radiator, and two upright
side walls B arranged on opposite sides ol
the mass of tubes and
and lower headers.

.

connecling the upper |

which are at right

The upper or inlet header 1s provided on

its rear side or wall with the usual imlet
opening O connected with one side of the
cooling system of the engine and the rear
wall of the lower header 1s provided with an
outlet opening ¢ which is adapted to be con-
nected in any suitable way to the other side

of said cooling system.

The air tubes are arranged in vertical
rows, the several tubes in each row being
staggered laterally, preferably halt wway
with reference ic the adjacent rows oi tubes
so that the several tubes of the radiator pre-
sent an appearance at the front and rear of
the radiator resembling that of vadiators in
which the cooling field is produced by as-
sembling a plurality of individual square
tubes which ave stagocred with reference to

each other and produce between them fortu-

ons or zigzag water channels the turns of
angles.

In the present radiator a plurality of
pairs of upright strips, sheets or plates of
thin metal are so corrugated that by assem-
bling a complementary pair of such strips

in register with each other an upright tier

or row of horizental air tubes will be pro-
duced which are staggered with reference to
cach other. Each of the sheet metal
or strips of each pair 1s so corrugated as to
form a plurality of pairs of wide horizontal
walls +f, a plurality of narrow horizontal
walls ¢. the pairs of wide svalls alternating
with the pairs of narrow walls and one ox
the edees of the several horizontal walls be-

ing vertically in line while the other tong- -
tudinal edges of the several narrow walls are

arranged on a vertical line hetween the lon-
ot dinal edees of the wide walls, a plurality
of ahiort vertical webs 2 which are arranged
vortically in line and cach of which connects

the covresponding longitudinal edge of one

of (he wide walls and the companion longi-
tudinal edge of the adjacen{ narrow wall
which ig vertically in line therewith, a plu-
rality of upright walls 7 which are arranged
in line vertically and each of which connects
those longitudinal edges of a pair oi narrow
horizontal walls opposite to the webs and »
plurality of vertical walls 7 whick are ar-
ranged 1n line vertically and ulternate with
the vertical walls ¢ and each of which con-

nects those longitudinal edges of a compan-
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1on pair of wide horizontdl walls opposite to

sald webs. Hach of the narrow horizontal

walls g-1s separated from the adjacent wide
horizontal wall by an intervening spacs
equal to the length of the companion web

and the several corrugated strips or plates
are so assembled that the webs thereof en-

¥

oage with each other and ecach narrow hori-

zontal wall of one strip is in line horizon- |

tally with one of the wide horizontal walls
of the other strip. It follows from this that
a tortuous passage or channel is formed be-
tween adjacent rows or tiers of tubes

“through which the water passes in serpen-

1o

tine fashion from the upper header to the
lower header] thereby subjecting the same to
the cooling effect of the air passing hori-

- zontally through the tubes.

20

In order to close the water channecls at
opposite ends of the tubes each metal strip
15 provided on its outer side with an out-

- wardly bulging bead » which extends from

30
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65 mg longitudinal edge which is vertically in |

- the same and prevent Jeakage.

the upper to the lewer end of the strin and

follows the contour thereof in a direction at
right angles to the corrugations. The beads

of the strips of adjacent rows of tubes ahut

against each other and ave connected by
solder or otherwise to seal the joint between
¥ The beads
of the tube sheets or strips are preferably
arrvanged a short distance inwardly or back
from the vertical edges of the tube strips,

80 that upon assembling the several rows of
tubes tortuous outwardly opening grooves

¢ are formed between adjacent rows of tubes.
into these grooves is placed a filling m con-
sisting preferably of solder which may be
Eiﬂﬂﬁd i the grooves in any suitable way
but preferably by dibping the ends of tle
tube strips in molten selder. By this means
the several rows of tubes are not only reli-
ably connected and feakage prevented but a
wide line or heavy ivision hetween the sev-

eral tubes is p. .duced which ‘is very much

sought after for the purpose of givine {he
radiator a very substantial and heavy up-
pearance notwithstanding that the sawe is
comparatively hight, has a large cooling ca-

pacity and can be produced at low cost cour-

pared with a raciator
tubes.

I elaim as my invention :

LA -radiator comprising a pluralily of

built up of individual

‘upright rows of horizontal tubes whicli are

separated to form tortuous upright chan-
nels between the rows of {ubes, cach row of
tubes being staggered and constructed of two
sheet metal strips each of which is corru oated

to form alternating pairs of narrow horizon-

tal walls and wide horizontal walls, said howi-
zontal walls being vertically in line at one
of their corresponding edges, upright webs
each connecting the longitudinal edge of one
narrow horizontal wall and the correspond-

o
—

separated

293,354

line therewith of an adjacent wide horizon-
tal wall, a plurality of upright walls ar-
ranged vertically in line and each connecting

a pair of narrow horizontal walls at their
corresponding longitudinal edges opposite

said web, and a plurality of upright walls
arranged vertically in line and each con-

necting a palr of wide horizontal walls at

thelr corresponding longitudinal edges op-
posite sald web, the companion strips of a
row of tubes having their webs engaging
with each other and the narrow horizontal
walls ot each strip being in line with the
. . - _ 1‘r _ ' P . "
wide horizontal walls of the other strip.
2. A radiator comprising a plurality of

separated to form tortuous upright chan-
nels between the rows of tubes, each row of
tubes’ being staggered and constructed of
two sheet metal strips each of which is cor-
rugated to form alternating pairs of narrow
horizontal walls and wide horizontal walls,
said horizontal walls being vertically in line
al one of their corresponding edges, upright
webs each connecting the longitudinal edge
of one narrow horizontal wall and the corre-
sponding longitudinal edge which is verti-

cally in line therewith of an adjacent wide.

norizontal wall, a plurality of upright walls
avranged vertically in line and cach con-

neefing a pair-of narrow horizontal walls at

their corresponding lengitudinal edges op-
posite said web, a plurality of upright walls
arranged vertically in line and each con-
necting a pair of wide horizontal walls at
their corresponding longitudinal edges op-

posite said web, the companion strips of a

row of tubes having their webs engaging
with each other and the narrow horizontal
valls of each strip being in line with the

wide horizontal walls of the other strip, and
- heads

arranged on the outer sides of said
strips and engaging with each other.

5. A radiator comprising a plurality. of
apright rows of horizontal! tubes which are
to form tortuous upright channels
belween the rows of tubes, each row of tubes
being staggered and constructed of two sheet
metal strips each of which is corrugated to
form alternating pairs of narvew horizontal
walls and wide horizontal walls, said hori-
zontel walls being vertically in line at one
of their corresponding edges, upright webs
cach connecting the longitudinal edge of one
narrow horizontal wall and the correspond-

L

g longitudinal edee which is vertically in

e therewith of an adjacent wide horizon-

tal wall, a plurality of upright walls ar-
ranged vertically in line and cach connect-
Ing a pair of narrow horizontal walls at
thelr, corresponding longitudinal edges op-
posite said web, a plurality of upright walls
arranged vertically in line and each con-
necting a pair of wide horizontal walls at

their corresponding longitudinal edges op-
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posite said web, the companiua ctrips of a | other forming tortuous grooves, and 5 filling
row of tubes having their webs engaging | arranged 1n said grooves. . ... : i
with each other and the narréw horizontal.| = Witness my hand this 23vd day of Decen-

walls of each strip being in line with the’} ber, 191G, L o

5 wide horizontal walls of the other strip anda ~ JOHN M. FEDDERD.
beads arranged on the outer sides of said Witnesses: o -
strips near opposite ends thereot and the Turo. L. PoPp,

 beads of adjacent strips engaging with each | ~ AwWNA Heics.
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