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UNITED STATES

R 1,551,029
PATENT OFFICE.

ROY E. HANSON, OF HUNTINGTON PAREK, CALIFORNIA.

SEo

7o all whom it may concern:

Be it known that I, Ror E. Hawson, a
citizen of the United States, residing at
Huntington Park, in the county of Los
Angeles and State of California, have in-
vented a new and useful Heat Exchanger,
of which a specification is set forth below.

In this specification, and the accompany-
ing drawing, I shall describe and show a
preferred form of my invention, and spe-

cifically mention certain of its more impor-

tant objects. I do not limit myself to the
forms disclosed, since various changes and
adaptations may be made therein without
departing from the essence of my invention
as hereinafter claimed; and objects and ad-
vantages, other than those specifically men-
tioned, are included within its scope.

My invention relates to heat exchangers
adapted for cooling liquids by air connec-
tion, and among its principal objects arve;
first, to provide a multiple-unit type of ex-
changer in which the units are adapted to
co-operate for attaining the desired results,
but may be independently cut out of serv-
ice and removed without appreciably dis-
turbing the functioning of the remaining
units; second, to supply means for permit-
ting such an exchanger to operate at rela-
tively high efficiency throughout a wide
range of conditions; and, third, to accom-
plish the above in a construction that is
relatively simple, inexpensive, economical in
operation, and thoroughly dependable.

My objects are attained in the manner

llustrated in the accompanying drawings -

wherein is shown an exchanger embodying
my invention and particularly adapted for
such service as cooling transformer oil. In
these drawings—

Figure 1 is a side elevation of the com-
plete exchanger, with certain auxiliary
equipment in co-operative relation thereto;

Figure 2 is an elevation of the above con-
struction revolved ninety degrees clockwise
from the position shown in the previous
figure;

Figure 8 is a much enlarged fragmentary

elevation taken on the line 8—38 of Fig. 2

with certain parts shown broken to disclose
the interior construction

Figure 4 is a fragmentary plan view of
one of the radiating units by itself, on the
same scale as Fig. 3; and

Figure 5 is a plan view of the exchanger,
shown partly in section on the line 5—5 of
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Fig. 1, and drawn on somewhat larger scale
than Figs. 1 and 2.

Similar reference numerals refer to simi-
lar parts throughout the several views.

The exchanger illustrated comprises a
plurality of surface radiation sections R, ar-
ranged side by side in a horizontal plane
near the lower end of a suitable rectangular
stack structure 6, and co-extensive with the
cross-sectional area of the stack in that
plane. These radiation sections, in the form
shown, comprise a number of flattened par-
allel tubes 7 connected into headers 8 at
each end. The tubes are spaced by cross-
corrugated longitudinal strips 9, permit-
ting air currents to flow upward between
the tubes. Buck straps 10, at the sides of
the sections, are cross-connected by the rods
11, and prevent the radiators from expand-
ing laterally due to internal pressure in the
flattened tubes. A flanged nozzle 12 is pro-
vided at each end of the radiator sections
for connecting them into the cooling system
piping.

The stack structure is preferably rectan-
gular in section throughout and is always
so at the base. Suitable supporting mem-
bers are provided for the radiator sections
which are slid into the stack structure from
one side, and repose therein with both noz-
zles 12 projecting as shown in Fig. 2. A
vertically slidable closure plate 18 permits
a small vertical movement of the radiators
during placement, and makes a tight joint
between these and the stack thereafter.

Beneath the radiators, on all four sides
of the stack, are a series of top-hinged doors
14 which may be swung outwardly %o the
position shown at 15, and be retained in that
position by means of the attached notched
arc-bars 16. These doors provide ingress
for the natural draft tending to flow up-
ward through the radiators and out the top
of the stack and, by their location all around
the stack, permit of taking advantage of
prevailing winds to assist the natural flow
tendency. At the bottom of the stack base
is also a forced draft duct 17 connected to
a blower 18. Operation of the blower may
be made effective by closing doors 14, and
is made use of at times of peak loads.

The transformer oil, or other fluid to be
cooled, is piped to and from the exchanger,
and a system of valves is employed whereby
the radiator sections can be selectively op-
erated in multiple, series, or multiple-series
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arrangement. Such a system is illustrated
in Figs. 1, 2, and 5 where the hot trans-
former o1l comes to the exchanger through
either one or both of the pipes 19, and ve-
turns through either one of a similar pair
of pipes 20. The cross header connecting
supply pipes 19, and a similar header con-
necting return pipes 20, are sectionalized
by means of valves 21 and 22 respectively,
between each of the radiator branch con-
nections. Valves 23 and 24 in the respec-
tive branches leading to the radiator sec-
tions permit of cutting out the latter when
desired.

As suggested above, my invention will be
found to be especially usetul in such service as
cooling transformer oil in places where there
is a scarcity of water available for this pur-
pose, or where the natural temperature of the
cooling water is relatively high. Under
these conditions it has hitherto usually been
necessary to alternately cool and re-circulate
the cooling water. The cooling has been
accomplished by spray ponds or cooling
towers, depending largely upon evaporation
for their cooling effect, and the addition of
only make-up water in these cases gradually
mereases the mineral content of the cooling
water and results in the formation of scale
in the water coils of the transformers.
Water softening plants often are resorted to
under these conditions and the investment
and maintenance burdens of such systems
may easily become very excessive.

In the use of my invention the cost and
maintenance expense is relatively much less
than that of such systems as those just de-
scribed and, as the oil is cooled directly
without the use of water, there is no tend-
ency to form scale. My system also has
the further advantage that it can be em-
ployed where no water whatever is available
for cooling.

The construction and operation of my de-
vice will readily be understood from the
foregoing description. I wish to point out
particularly, however, that any of the
radiator sections may readily be removed by
closing the valves in the branches leading
to and from it, and then breaking the flange
joints at the radiator nozzles. A board may
be inserted in the stack in place of a re-
moved section, and the operation of the re-
maining sections will continue as before.
Boards laid upon the radiator sections in
the stack may also be employed for direct-
ing the draft through the other sections,
when it is desired to cut certain sections
out of service without removing them from
the stack.

As previously mentioned, the piping sys-
tem shown and described permits of opera-
tively connecting the radiator units in a
variety of ways including series, multiple,
and multiple-series arrangements. Thus,

1,551,029

referring to Figs. 1 and 5 and particularly
to the latter, the two valves 25 connecting
the respective ends of the supply header
are shown open. The central valve 26, and
one other sectionalizing valve 27 in the sup-
ply header, are shown closed. In the return
header one end valve 28 is shown open and
valve 29, at the other end, is closed. One
intermediate valve 30 in this header is also
closed. The other valves in the system are
all open.

Under the above conditions the three top
radiator sections are seen to be connected in
series; the three lower radiator sections are
connected in multiple; and the series con-
nected sections as a whole are in multiple
with the three multiple-connected sections
below them.

The average time required for passing a
stated quantity of fluid through the ex-
changer may be controlled in this manner,
and it may thus readily be adapted for meet-
ing changed duty conditions that arise in
regular operation.

I claim as my invention:

1. A heat exchanger comprising; a stack
having a portion of rectangular cross-sec-
tion; a plurality of independently removable
radiators disposed in a horizontal plane in
sald portion; a piping system having
branches removably connected to the ra-
diators through interposed valves, whereby
fluid may be circulated through the radia-
tors; and means for creating a draft in
said stack through the radiators.

2. A heat exchanger comprising; a stack
having a portion of rectangular cross-
section with adjustable opening draft doors
therein; a plurality of independently re-
movable radiators disposed in a horizontal
plane in said portion above said doors; and
a piping system having branches removably
connected to the radiators through inter-
posed valves, whereby fluid may be circu-
lated through the radiators.

3. A heat exchanger comprising; a stack
having a portion of rectangular cross-
section with adjustable opening draft doors
on all four sides thereof; a plurality of
independently removable radiators disposed
in a horizontal plane in said portion above
sald doors; and a piping system having
branches removably connected to the radia-
tors through interposed valves, whereby
fluid may be circulated through the
radiators.

4. A heat exchanger comprising; a stack
having a portion of rectangular cross-section
with adjustable opening top-hinged draft
doors on all four sides thereof; a plurality
of independently removable radiators dis-
posed in a horizontal plane in said portion
above said doors; and a piping system hav-
ing inlet and outlet branches removably
connected to the radiators through inter-
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posed valves, whereby fluid may be circu-
lated through the radiators.

5. A heat exchanger comprising; a stack
having a portion of rectangular cross-sec-
tion with adjustable opening top-hinged
draft doors on all four sides thereof; a plu-
rality of independently removable radiators
disposed in a horizontal plane in said por-
tion above said doors; means for withdraw-
ing the radiators through normally closed
lateral openings in the stack; and a piping
system having inlet and outlet headers with
branches removably connected to the radi-
ators through interposed valves, whereby
fluid may be circulated through the radi-
ators.

6. A heat exchanger comprising; a stack
having a portion of rectangular cross-sec-
tion with adjustable opening draft doors
therein; a plurality of independently remov-
able radiators disposed in a horizontal plane
in said portion above said doors; a piping
system having inlet and outlet headers with
branches removably connected to the radi-
ators through interposed valves, whereby
fluid may be circulated through the radi-
ators; and valves in the headers between said
branches.

7. A heat exchanger comprising; a stack
having a portion of rectangular cross-sec-
tion with adjustable opening draft doors
therein ; a plurality of independently remov-
able radiators disposed in a horizontal plane
in said portion above said doors; a piping
system having inlet and outlet headers with
branches removably connected to the radi-
ators through interposed valves, whereby
fluid may be circulated through the radi-
ators; and valves in the headers between
said branches; said headers being conneeted,
through valves at each end, to the main sup-
ply and main return leads of the system
respectively. -

8. A heat exchanger comprising; a stack
having a portion of rectangular cross-sec-
tion with adjustable opening top-hinged
draft doors on all four sides thereof; a plu-

rality of independently removable radiators
disposed in a horizontal plane in said por-
tion above said doors; means for withdraw-
ing the radiators through normally closed
Iateral openings in the stack; blower means
for creating a draft in the stack when said
doors are closed; a piping system having
inlet and outlet headers, each of which has
branches removably connected to each of the
radiators through interposed valves; and
valves in said headers between each of said
branches; said headers being connected,
through valves at each end, to the main sup-
ply and main return leads of the system
respectively.

9. A heat exchanger comprising; a stack
having a portion of rectangular cross-sec-
tion; a plurality of independently remov-
able radiators disposed in a horizontal plane
in said portion; a piping system having
branches removably connected to the radi-
ators through interposed valves, whereby
fluid may be circulated through the radi-
ators; and means for creating a draft in the
stack through the radiators; said radiators
consisting of a plurality of flattened tubes
on edge, spaced laterally by vertically corru-
gated strips, and held against deformation
due to internal pressure by means of cross-
tied buck straps.

10. A heat exchanger comprising; a stack
having a portion of rectangular cross-sec-
tion with adjustable opening draft doors
therein; a plurality of independently re-
movable radiators disposed in a horizontal
plane in said portion above said doors; a
piping system having inlet and outlet head-
ers with branches removably connected to
the radiators through interposed valves,
whereby fluid may be circulated through the
radiators; and valves in the headers between
said branches; said radiators consisting of a
plurality of flattened tubes on edge, spaced
laterally by vertically corrugated strips, and
held against deformation due to internal
pressure by means of cross-tied buck straps.
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