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To all whom it may concern:
Be it known that we, ApayM ScrepPER and

States, residing at Bay City, in the county
of Bay and State of Mlchwan respectively,
have invented certain new and useful Im-
provements in Automobile-Radiators; and
we do hereby declare the following to be a

full, clear, and exact description of the in- |
.ventlon suich as will enable others skilled
in the art to which it appertaing to make

and use the same.

This invention is a radiator for auto-

mobiles, and the objects are to provide a
admtm the tubes of which are so construct-
ed that if fr ozen, they will expand without
cracking.

A further object is to so arrange the tubes
that the water will be divided into thin
layers as 1t circulates around the tubes.

- With these and certain other objects in
view, which will be fully set forth in the
spemﬁcatlon, our invention consists 1n the
construction shown in the accompanying
drawings, in which—

TFigure 1 1s a front elevation of an auto-
mobile radiator showing two arrangements
of our improved tubes, Fig. 2 is an end

view of the tubes alranﬁed with their long

diameters horizontal and vertical, and Fig.

3 shows the tubes arranged with their short
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diameters horizontal and vertical, Fig. 4 1s
a, perspective view showing the method of
attaching the tubes to the tube sheet, and
Fig. 5 15 a perspectwe detaill of a SmOIe
Lube

As is clearly shown in the drawings, the
device consmts in a tube 1, which 1s Jrefer-
ably rectangular in oeneral CTOSS- sectlonal
contour, but in the middle of each side of
the tube is formed a depression or groove 1°
projecting inward at right mOIes to the
face of the tube. The grooves 1* project
inward not quite to the center of the tubes
so as to leave a free air space through the
centers of the tubes as well as in the four
corners.
radiating surfaces, prowdmg yielding ex-
pansion members that will expand suffi-

clently to prevent breaking of the tube 1if

the water surrounding the tubes happens to
freeze.

As shown in Fig. 4, the tubes are mounted |

The walls of the grooves 1* form °
| tures 1n presence of two witnesses.

h

| in tube sheets 2, stamped out to receive the

ends of the tubes 1, the tube sheets 2 form-
ing 1n general, a rectanﬂ‘uhr metal frame or
checl«:el -work. In the side of each rectangle
1s a lateral projection 2* conforming in
shape to the cross- seetlon of the grooves 12
1n the tubes 1

In p aotlce, the tubes are Inserted in the
Sheets as shown in Fig. 4, the tubes being
fastened to the tube sheets in any suitable
manner as by soldering, brazing, sweating,
or dipping 1n molten metal.

In practice we prefer to assemble the

i tubes as shown in Fig. 2, the long diameters

of the tubes e\tendmﬂ hOI‘lZOIlt‘IHY and ver-
tically. This arrang ement is also 1llustrated
at A 1 Kig. 1. We. sometimes, 1f so desired,
arrange the tubes as shown at B Kig. 1, and
also in Fig. 3, the short diameters of the
tubes bemg arranoed horizontally and ver-
tically.

When arranged as shown in Fig. 2, if
only a small amount of water is in the ndm-
tor, some of the water will be retained in
the pockets or grooves 12 and there will be

water distributed throughout the entire
heloht of the radiator, instead of leaving
some of the upper tubes dry when the water
level recedes in the radiator. Similarly m
Fig. 3, the pockets 1* will retain some of
the water and the pockets thus formed, not
only act as water retainers but also expose
a relatively large amount of cooling surface
to the action of the air passing thre oucrh the

radiator tubes.

“What we claim as our mventlon and de-.

sire to secure by Letters Patent, is:—

In a radiator, the combmatmn of a plu-
rality of four- sided tubes, rectanguhr n
general contour, each side of said tube being
depressed inwar dly to form an mwar dly
projecting groove, said tubes being assem-
bled with their flat sides parallel and spaced
apart, the grooves of each of sald tubes
lying 0pp051te the grooves of the adjacent
tubes.

In testimony whereof, we affix our signa-

ADAM SCHEPPER.
EDWARD COVERT.

Wltnesses
Frep NEUMANN,
ALICE STANLEY.
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