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3 Claims.

This invention relates generally to heat ex-
changing conduits such as are commonly used
to form the coils in refrigerating units; and
more particularly, to improvements in conduits
forming the tubular body of mechanical refrig-
erating units of the type illustrated in my U. S.
Patent No. 1,823,275, September 15, 1931.

In running capacity tests on coils of the ftype
disclosed in my said patent, there was found
to exist a considerable temperature difference
between the refrigerant in the center of the tubes
of the unit and the walls of the tubes. In some
cases, the temperature difference between the
refrigerant in the center of the tube and the
wall of the tube, amounted to as much as 20°
F. As the temperature differences between points
spaced apart through an equal distance on the
cross fins of the unit are very slight in compari-
son with the temperature differences thus found
to exist between similarly spaced apart poinfs in
the refrigerant in the tubes, the necessity for
eliminating all or any part of this waste of
heat in the operation of devices of this character
became apparent.

The main object of the present invention is,
therefore, to provide refrigerant conducting tub-
ing with means to increase its efficiency to ex-
change heat with the refrigerant fluid therein.

Another object of this invention is to provide
a device of this character, preferably in the
form of a tube insert, which will not materially
decrease the volume of refrigerant within the
tubing, or prevent proper expansion and diffu-
sion of expanding gases throughout the cross
sectional area of the tubing.

Other objects of the invention will become
apparent as the detailed description thereof pro-
ceeds. ’

In the drawings:

Figure 1 is a side elevation of a mechanical
refrigerating unit, to which the present inven-
tion may be applied;

Figure 2 is a fragmentary transverse section
through a refrigerant tube provided internally
with one form of heat exchanging fin embodying
the present invention;

Figure 3 is a fragmentary perspective of the
tube insert shown in section in Figure 2;

Figure 4 is a fragmentary transverse section
through anotlier form of the present invention;

Figure 5 is a perspective view of the tube in-
sert shown in Figure 4.

As shown in Pigure 1 of the drawings, refrig-
erating units of the type disclosed in my afore-
said patent, comprise a series of U-shaped tubes

(CL 257—262)

{ having their legs 2 and 3 assembled parallel
to each other, by means of the cross fins 4 and
suitable securing means such as the angle irons
5 and bolt rods 6 and 7. .

The open ends of the legs 2 and 3 are suitably
connected to and closed by elbows 8, and inlet
and outlet pipes 9 and 10; all as described in my
said patent. 'The invention, of course, is not lim-
ited to use with units of the patented type, which
is described herein merely by way of example.
Before these open ends of the tubes are closed, it
will be necessary, in the forms shown in Figures
2 to 5 of the drawings, to insert in each of the
legs 2 and 3, one of the heat condueting inserts
shown in said figures.

The Y-shaped fin {1, shown as an insert in Fig-
ure 2, is formed from a sheet of heat conducting
resilient metal, bent to form the plates (2, 13, 14
and 5. In order to ensure something better than
hair line contact between the ends of fin il and
the wall of tube 2, the outer ends of the plates 12
and 15 are shaped to form semi-cylindrical bends
16 and #7; and the plates 13 and {4 are spaced
apart by a similar bend 8.

The fin {§ is, of course, made in such size that
it will fit with a tight friction fit within the tube
2; and slightly oversize, so that the inherent
spring in the material of the fin will assure a
metal to metal contact between the ends of the
fin and the wall of the tube. By this construc-
tion, the insulating film existing on the wall of
the tube is broken, and heat is transferred directly
from the tube and through the metallic fin to the
center of the tube and throughout the tube.

Each plate of the fin 11 is provided with per.
forations 19 to permit the substantially free pas-
sage or flow of fluid between the compartments
formed lengthwise in the tube by the plates of
the inserted fin. Preferably, these perforations
should be staggered to avoid weakening the fin
plates so far as to decrease materially the resili-
ence necessary to secure the desired metal to
metal contact between the ends of the inserted
{fin and the wall of the tube.

The form of the invention shown in Figures 4
and 5 is substantially the same as the form shown
in Pigures 2 and 3. The parts shown in Figures
4 gnd 5, corresponding to similar parts in Fig-
ures 2 and 3 are designated by the same reference
numerals primed and need not be further de-
scribed. In Figures 4 and 5 plates 20 and 2! are
shown as extending from the bends 6’ and {7’
parallel to plates 12’ and 15’. This form is a little
more symmetrical than that shown in Figures 2
and 3. In ea<ia case, the adjacent plates are ar-
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ranged preferably at an angle of 120° relative to
each other, in order to effect equi~-angular spae-
ing of the branches of the Y-shaped fin around
the cylinder formed by the tube 2.

While I have described this invention as sm-
bodied in a refrigerating uni$, it must be under-
stocd that this is done for purpose of illustration
only. The invention is adapted for use in hLeat
radiating units just as readily as in heat ahsorb-
ing units; and is designed for use in any kind of
tubular heat exchangers of either iype.

What I claim is:

1. In a heat exchanger: a heat conducting tube;
a heat conducting plate of resilient material in-
serted lengthwise in said tube; said plate being
bent to form a U-shaped member having the

" bend thereof in contact with the inner surface
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. of said tube and the legs thereof spaced apart

and symmetrically arranged relative to a plane
containing the axis of the tube; and bent also to
form two other members extending symmetrically
on opposite sides of said plane from the ends of
the said legs into yielding contact with the inner
surface of said tube, the outer ends of said other
members being beni to form members substan-
tially parallel to the first named members and
terminating short of said plane. -

‘2. In a heat exchanger: a heat conducting tube;
a heat conducting pilate of resilient material in-
serted lengthwise in said tube; said plate being
bent to form a U-shaped member having the

2,032,134

bend thereof in contact with the inner siurface
of said tube and the legs thereof spaced apart
and symmetrically arranged relative to a plane
containing the axis of the tube; and bent also

tc form two other members extenrding symmet-.

rically on opposite sides of said piane. from the

ends of the said legs into yielding contact with .

the inner surface of said tube, said legs and mem-
bers being perforated to permit passage of fluid
between the compartments in the tube formed

by said plate,

1

3. In a heat exchanger: a heat conducting .

tube; a heat conducting plate of resilient ma-
terial inserted lengthwise in said tube; said plate
being bent to form a U-shaped member having
the bend thereof in contact with the inner sur-
face of said tube and the legs thereof spaced
apart and symmeirically arranged relative to a
plane containing the axis of the tube; and bent
also to form two sther members extending sym-
metrically on opposite sides of said plane from
the ends of the said legs into yielding contact
with the inner surface of said tube, the outer
ends of szid other members being bent to form
members substantially parallel to the first named
members and terminating short of said plane,
said legs and members being perforated to permit
passage of fluid between the compartments in
the tuhe formed by said plate.

LESTER U. LARXIN.
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