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2 Claims.
1

This invention relates to heating apparatus
adapted to be installed in duct-work comprising
a part of an air conditioning or heating system
and, more particularly, to a device for heating
air or similar fluid by heat exchange relation with
steam in which the supply of steam or other heat-
ing fluid may be reduced while assuring substan-
tially uniform heating of the air.

The chief object of the present invention is to
provide heating apparatus having a plurality of
heat exchange tubes, each tube containing dis-
tributing tubes so arranged as to permit more
uniform distribution of heating fluid under con-
ditions of throttled flow of heating fluid.

An object of the present invention is to provide
heating apparatus in which each heat exchange
tube contains at least two distributing tubes, one
of the distributing tubes having spaced orifices
throughout at least a portion thereof and an open
end for passage of heating fluid into the heat ex-
change tube, the other tube having an open end
for passage of heating fluid into the heat ex-
change tube. Other objects of my invention will
be readily perceived from the following deserip-
tion.

This invention relates to heating apparatus for
heating air or other gaseous fluid which comprises
in combination a plurality of return tubes ex-
tending across the path of air through the ap-
paratus, a supply header, means for supplying
heating fluid to the supply header, a return
header connected to the tubes for removing con-
densate, each return tube containing s plurality
of distributing tubes connected to the supply
header, one of the distributing tubes having
orifices therein spaced longitudinally throughout
at least a portion thereof and an open end for
bassage of heating fluid into the return tube,
another distributing tube in the return tube hav-
ing an open end and being free from orifices
throughout at least that portion adjacent the
supply header to direct heating fluid to the op-
posite end of the return tube thereby assuring
more uniform distribution of heating fluid
throughout the return tube under conditions of
throttled flow of heating fluid.

The attached drawing illustrates a preferred
embodiment of my invention, in which

Figure 1 is a view partly in elevation and partly
in section of a heating apparatus embodying the
invention; and

Figure 2 is a view similar to Figure 1 of a
modification of the invention,

Referring to the drawing, there is shown heat-
ing apparatus comprising a rectangular casing
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structure 2 including a top wall 3, end walls 4
and a bottom wall 5. Preferably, the casing is
designed for placement in an air duct or the like
50 that the top and hottom walls are substan-
tially horizontal, air flowing in s desired path
through the casing.

A header structure 6 is mounted within the
casing adjacent an end wall 4. Structure § in-
cludes @ partition 7 separating fthe structure into
& supply header 8 having steam inlet 9 and a
return header 0 for removal of condensate.
Outlet 11 of the return header 10 is placed below
supply header 8 and may.be connected to a drain
or hoiler return for disposal of condensate.

A plurality of tubes 12 extend across the path
of air through the apparatus and are connected
to the return header 10, each tube 12 being closed
at its end opposite its connection to the header
10 by a plug 13 or other means. Each tube 12
may be provided with fins 14 if desired to promote
heat transfer.

Each tube 12 contains at least two distributing
tubes 15, 16 extending from supply header 8 lon-
gltudinally of tube 18 and placed one above the
other. Tubes (5, 16 may be held in spaced re-
lation to each other and to tube 12 by any desired
means. Preferably, tubes (2 are disposed ap-
broximately horizontally above each other but are
inclined downwardly toward the return header
10 to permit gravity flow of condensate toward
the outlet i1.

Tube 15 extends approximately half-way across
the air passage (refer to Figure 1) and is pro-
vided with orifices {7 spaced longitudinally
thereof and an open end i8 to permit heating
fluid to enter the annular spaces between such
tube and tube 12, It will be understood open end
18 need not be provided in tube i5 under some
conditions of use. 'Tube {§ extends substantially
throughout the length of tube iZ and is placed
above tube 15 within tube 12. Tube {6 has an
open end 19 and a plurality of spaced orifices {7
extending longitudinally thereof in that portion
of tube 16 extending beyond tube {5 to permit
heating fluid to enter the annular space between
such tube and tube 2. Thus, tubes 15, i6 each
feed approximately one-half the length of tube
2. Under conditions of throttled steam flow, the
load is divided more uniformly between the tubes
18, 16 thus utilizing their greatest heating ca-
bacity and heating air bassing through the
apparatus more uniformly. Under extreme
throttled steam conditions, tube (6 may freeze
along the portion thereof without orifices but
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tube 15 tends to keep it in thawed condition to
permit it to function.

Tn Figure 2, T have shown a modification of the
present invention. In this case tube 15’ extends
substantially the length of tube {2 and is pro-
vided with spaced orifices 17 throughout its
length and with an open end 18’ to feed steam
into tube 12. Tube 16" is of similar length and
ig provided with an open end 9’ but is without
orifices. Air is heated more uniformly than if
only tube 15’ were used. Tube 15’ tends to pre~
vent tube 16’ from freezing under extreme throt-
tled steam conditions and assures thawing there-
of if freezing occurs. The construction.also’ im~

proves purging of air from tube 12 Under some:

circumstances, of course, orifices may be pro-
vided in tube 16’ if desired. o

The present invention provides a heating ap-
paratus which assures more uniform heating: of
air passing therethrough even under conditions
of throttled steam flow. The structure provided:
tends to prevent freezing of a distributing tube:
and- assures thawing thereof if freezing inadvert-
ently occurs. Such advantages are provided:
without substantial increase in cost:

Vhile I have described a preferred embodiment
of my invention, it will: be understood my inven-
tion is not limited theretorsince it may be other-
wise embodied within the scope of the following
claims.

Iclaim:

1. In heating appsratus for heating’ alr or
other gaseous fluid, the combination: of a plu~
rality of return tubes extending across the path
of air through the apparatus, a supply header,
means for supplyirig heating fluid to the supply
header, & return header connected to- the tubes
for removing condensate, esch return tube con-

taining two distributing tubes- eonnected to the:

supply header and extending longitudinally
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thereof, one distributing tube having spaced ori-
fices throughout its length and having an open
end for passage of heating fluid into the return
tube, the second distributing tube being free of
orifices throughout its length and having an open
end for passage of heating fluid into the return
tube, said second distributing tube being placed
above said first’ distributing tube within the re-
turn tube.

2.In heating apparatus for heating air and
gther gaseous fluid, the combination of a plu-
rality of finned return tubes extending across the
path of air through the apparatus, 2 supply
Headey, meany: for° supplying heating fluid to the
supply’ Header,. & return header connected to the
tulies for removing condensate, the return header
Being placed adjacent the supply header and hav-
ing its outlet placed below the supply header, the °
retiitn tubes being inclined at an angle toward
the return header to promote gravity flow of con-
derisate: to the return: header, edch return: tube
containing two distributing tubes connected: to:
the sipply header which extend longitudinally’
of the return: tube and are inclined at a similar’
angle, one distributing tube having spaced ori-
fices throughout: its: letigth, the' second: distribut-
ing tube being free of orifices throughout its
length and having an open end for® passage: of
Leating fluid into the return: tube; said second
distributing tube being placed above said first dis~
tributirig tube within the: return tube:.
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