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5 Claims.

The present invention relates generally to im-
provements in the art of heat transfer, and re-
lates more specifically to improvements in the
construction and operation. of so-called unit
heaters and blast coils for normally imparting
heat to.a stream of air flowing in a predeter-
mined direction.

A general object of my present invention is to
provide a new and useful unit heater assem-
blage which is simple in construction and. ef-
ficient in operation.

Numerous types of unit heaters for constant-
ly imparting heat to a stream of air and for
delivering. the heated air in desired directions,
have heretofore been in common use for diverse
purposes, and most of these prior heating units
embody . a heat transfer coil or grid assembly, a
fan or blower for causing the air to flow past

the heat transfer assembly, and means for caus--

ing the heated air to flow in s predetermined
direction. In the more efficient forms of these
prior unit heaters, the coil assembly is con-
structed of a series of independent parallel finned
radiator sections having their opposite ends
detachably associated with heating fluid sup-
ply and discharge headers; and -this grid as-
semblage is housed within a special outer cas-

tion is to provide an improved unit heater com-
prising relatively few parts adapted to be pro-

duced by casting and with minimum machlmng,

- and wherein the heating fluid conducting con-
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. duits -are devoid of joints which might 1ntro-

duce objectionable leakage.

A further specific object of this invention is
to. provide a durable and highly efficient finned
heat transfer radiator having a plurality -of
finned sections formed integral with -common
heating fluid supply and discharge headers, and

.-which can be readily constructed of cast iron . or
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the like and at minimum cost with ordinary
foundry equipment.

Still another gpecific obJect of the invention
is to provide a compact heating unit having
relatively few parts-which may be readily- as-
sembled or dismantled, -and wherein a continu-
ous stream or current of air may be constantly -
heated and properly directed toward the-zone
of utilization.

An' additional specific objéct of the present
invention is to provide an attractive unit heater
assemblage of the grid type which occupies
minimum space considering its capacity, and
-which may also ke readily suspended from above

- or mounted from substructure with the blower

ing or housing having a louvered or similarly ..

controlled outlet opening and an-alined air in--

- let opening provided with a . motor driven fan
which is in some manner suspended from the
heat transfer assemblage. In practically all of
the previous finned radiator assemblies it was
necessary to cast or to otherwise produce the
externally finned radiator sections independent-
ly of each other and of the headers, and to
- thereafter assemble the various parts with leak-
proof joints, because of the fact that the fins
must be disposed closely adjacent to each other
in order to obtain maximum efficiency; and in
some of the  prior finned structures, the rela-
tively frail and thin fins were formed of gpecial
relatively rare metal having high heat con-
ductivity and were attached to the more bulky
conduit portions of the radiator sections by cast-
ing or otherwise.
tostly to construct and- to assemble the prior
heat transfer assemblages of this type so as to
maintain leak-proof joints, and recent restric-
tions. placed upon the use of certain materials
have also precluded the-use thereof for many

purposes including the manufacture of - unit

heaters.
The present invention therefore contempla.tes

various improvements in- the -details of con-

struction of finned grid type unit heater assem-
- blages, of simplified construction and adapted to
be manufactured primarily. of relatively inex-
pensive and available materials. .

Another spec1ﬁc obJect of my present mven-

It was therefore difficult and’
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structure rigidly associated with the radiator
and louver assemblies so as. to produce'a unitary
assemblage.

- These and other spemﬁc obzects and advan-
tages of the present improvement will be ap- )
parent from the -following detailed description.

A clear conception of the various features
constituting my present invention, and of the
mode of constructing, assembling and operating
one of the improved unit heaters, may be had by
referring to the drawings accompanying and
forming a. part of this specification ' wherein
like reference characters designate the same or
similar- parts in the several views.

Fig. 1 is a side elevation of one of the 1m-
proved unit heaters, completely assembled and
adapted for overhead suspension, and rea,dy for
operation;

_.Fig. 2 is a front view of the same unit heater
but with portions broken away to reveal nor-
mally concealed structure; -

. Fig. 3 is a vertical section thlough the as-
sembled unit heater showmg the motor driven

fan -in elevation;

Fig. 4 is a rear view of the unit heater ‘as-

_semblage;

-Fig, 5 is a-part sectional front. view of one of
the finned radiator units comprising several: sec-

- tions and integral headers;

-Fig. 6 is-a transverse section through . the
finned radiator unit of Fig. 5, taken along the

" line 6—6; and

60 -

;Fig. 7 is an 1sonietr1_c perspective .View of the




finned assembly of Figs. 5 and 6, drawn to re-
duced scale.

Although the invention has been. shown and
described as being specifically embodied in a ceil-
ing suspended unit heater having two radiator
sections, a louver air control, and an electric mo-
tor driven fan suspended from the heat transfer

[

sections, it is not my desire or intent to unneces- -

sarily restrict the scope or utility of the improved
features some of which may obviously be advan- -

tageously applied to other types of heaters such
as blast coils and to unit coolers as well as heaters.

Referring to the drawings, my -présent -im-
proved unit heater comprises in general-a pair-of

similar reversely positioned and inter-locking '}

-¥Heat transfer elements' 8 each’ having a plurality
~of palallel vertically disposed finned conduit sec-
tions ‘9 formed- integral with' a ‘common. upper
-heatirig” fluid supply header (0‘and with a com-

-mon lower spent fluid discharge header (1; a se- g

ries of horizontal pivotally suspended adjustable
‘warm’ air flow control and dirécting louvers 12
‘swingably suspended from front side flanges 13
one of which is formed integral with each of-the

clements ‘8; an ‘air impeller or fan I4 located

‘rearwaldly of the finned conduit sections 9:in
horizontal alinement with the louvers 12 and co-
‘opérating with a rear casing 15 to diréct a-stream
of air past the finned heat transfer-séctions’ 9;

‘and an electric motor (6 drivingly associated -

“with the fan 14 ‘and being suspended-from the

¢asing 15 and the elements 8 by means of ‘a sup-
~pért or bracket {71 formed integral with the rear
“gasing’ 15.

The specific construction of the individual one- 3

piece elements 8 is clearly shown in Figs.” 5," 6
“and 7, and each of these unitary elements may
be readily constructed of any suitable and avail-
“able metal stich ‘as cast iron, and by ordinary

foundry methods, by virtue of the fact that the &

sitceessive parallel finned conduit sections:9 ‘of
‘each element’ 8, are separated laterally by wide
“open spaces as indicated in Fig.'5. Each of the
uprieht radiator sections 9 is provided-with-a

plurality of parallel appbroximately rectangilar -

~fins 18 ‘and Wwitha relatively wide ‘and narrow
internal heating fluid conducting passage 13 as
-shown in Figs. 5 and 6; and since the finned sec-
tions 9 are formed integral with the supply-and

-discharge headers 10, 11 and the passages 18 are’

in oben communication with the headers adjoin-
ing the ends thereof, no joints or ‘seals of -any
‘kind are required between the ‘radiating sections
9'and the headers 10, 11. In order to facilitate

supporting of the foundry cores for the wide pas-

sages 19, the opposite ends of the finned sections
-9 may be provided with cpenings which may sub-
sequently be sealed by pipe- phigs’ 20; and the
opposite ends of each of the horizontal headers
{0, i1 are also provided with threaded opénings
one of: whieh is normally sealed by a pipe-plug 21
- and the other of which is-corinected either-to a
heating fluid inlet pipe'22-or with: a’ spent-fluid
outlet pipe 23. Besides the front-side ‘flange {3,
~gach heating coil element 9 is also provided with
a rear side flange 24 and with a’set of side’bosses
25 “for receiving suspension bolts: 26, and-these
bolts may be utilized to suspend the -unit from
‘above. . The warm- air flow control-and-directing
louvers §2 are swingably susperided from the:op-
posite side flanges I3 of the two-coil ‘sections in
front of the elements 8, by iédns of friction piv-
‘ots or ‘screws 21 and may therefore-be adjusted
and disposed in any desired anguldr position.

~In order ‘to permit two of-the’ similar--heat"
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transfer elements 8 to be assembled and inter-
locked as shown in Figs. 1 to 4 inclusive, the
headers 10, 11 of the two heat transfer units are
off-set rearwardly and forwardly so that the cor-
responding headers of the two elements 8 are
disposed -on opposite sides of the common cen-

“tral vertical plane passing through all of the
“fifiied. sections 9; and the headers 10, {1 are

provided with contact lugs 28 which extend

. ;hroughout the lengths thereof and may be
“dressed to close the gap between the adjacent

headers so as to brevent undesirable escape of
warm- air therebetween. The upper and lower
heavy- fins or local flanges 29, 30 respectively of
the séctions 9 are also preferably made heavier

-and loriger than the intermediate fins 18 so that

when" the- two “elemérits ‘8§ are ‘assembled, these
ionger local flanges29,730 will form top and bot-
tom closure walls for the air duct and will -also
cooperate-with the rear side: flanges 24 to.pro-
vide means for attaching the fan casing 15. The
stout upper and lower flanges-29,30' may also
be. provided ‘with transvetse'lugs 31 which are

~adapted-to be dressed sc as to coact with and to

properly position the headers 10, 11 -of the com-
plementary heat transfer elements 8; so that the
adjacent fins ' 18-and flariges 29, 30 will all be

_properly ‘alined in-the final assemblage.

‘The fan-casing 15 ‘and the’ fan motor ‘sup-
‘porting bracket 17-may be formed integral with

< each-other, and this ifitegral ass€mblage may be
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-firmly ‘attached- to ‘the rear—ends of the upper

-and-lower flanges- 29, 130 ~and - to “the rear side

“flanges 24 “by means-of rivets . or boits 32, as
- shown in Figs. 3-and-4; theréby also locking the

two radiator elenmients :8 in assembled position.

“The suspension bracket 1T may be provided with

an insulating pad 33 or the like, upon which the

- electric motor 16 may be mounted in any:desired
- manher, and the rotary fan t4 which is revolvable

in & circular central opening 34  formed in the

- casing 15 in‘horizontal alinement with the finned
~sections '8, is mounted directly ‘upon the motor
- ghaft 36.

. *In-order ‘to ‘permit ‘most- efficient ‘op-
‘eration -and’ flexibility ‘in use,"it is preferable to
have the motor 16 operable at.several sbeeds, and

‘the supply or inlet pipes’ 22 may be provided with
- gither independent or a- common  control valve

$0 that either one or'both elements & may be sup-

pliéd with' heating medium, or the heating fluid

may be shut off entirely.
“When' the  several ‘elements’ 8, louvers’ 12 and
casing 15 ‘of the improved unit heater have been

; p’r‘o‘perly constructed by ordinary foundry meth-
~ods, they may bedressed so as- to properly coact
-with- each  other -by -merely  grinding or filing

rough “areas and by drilling holes for the recep-
tion of ‘the serews’ 21,7 82, ‘whereupon they may
‘be quickly assembled as illustrated in Figs. 1 to 4

~inclusive. Since fhe two elements 8 -are inter-

changedbly similar, they may be molded and cast

: from the same pattern, and each element 3 'may

“'be provided with any"desired rumber of finned
~saétions 9. ‘The motor-driven fan 14 may be of

relatively ‘standard construction, and after the
‘motor 16 has-Been mounted -upon the bracket #1

“with the fan 14 disposed céntrally of ‘the circu-

lar .opening 34, and suspension bolts 26 -have

< Peen applied-to the lugs 25, the unit heater may

70,

‘besuspended:from overhead structure. The head-
érs 10, 1{ ‘may finally'be connected to the hedt-

“ing fluid stpply ‘@nd exhaust- pipes: 22, 23, and

- ‘these pipes may be attached to eithér end of-the

headers, or 2 éingle‘liﬁipei-m'a;y»-’-‘séfvei both-of -the
“supply -héaders: 10°and ‘another- single- pipe- may
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likewise sérve both exhaust headers in series, by
merely connecting the corresponding ends of each
set of headers with a reverse bend and nipples
in a well known manner.

When the heat transfer unit has been thus
constructed, assembled and mounted, the louvers
12 should be adjusted so as to direct the warm
air in the proper. direction and heating fluid
should be admitted to the finned coil elements
8, whereupon operation of the fan 14 will cause
a continuous stream or current of air to be blown
through the coils in contact with the radiating
fins 18. The air will thus be quickly and uni-
formly heated, and the warm air will pass through
the spaces between the louvers 12 and will be
caused to flow in the desired direction into the
space which is to be heated.” The rate of flow
may be varied by altering the speed of the mo-
tor 16, and the direction of flow of the warm air
stream may be varied by adjusting the louvers
12, while the temperature of the heated air may
be varied by controlling the heating fluid supply
with the aid of ordinary control valves, thus pro-
viding a unit heater which is highly flexible in
use.

From the foregoing detailed description it will
be apparent that my present invention provides
a new and useful unit heater assemblage which
is extremely simple and compact in construction,
highly efficient in operation, and which may be
readily manufactured at minimum cost from
available materials. By forming the heat trans-
fer assemblage of interchangeably similar unitary
elements 8 which are adapted to be reversely dis-
posed and united as described, these elements
8 may be readily cast and dressed with minimum
effort, and the use of separate outer housings
or casings is eliminated. The integral construc-
tion of the finned elements 8 moreover introduces
great strength and provides a compact and high-
1y attractive unit having maximum capacity con-
sidering the space occupied. This unitary con-
struction of the finned sections 9 and headers
10, 11 also avoids the use of gaskets and joints
thereby eliminating possible leakage or escape
of heating medium; and the improved mount-
ing for the flow producing fan or blower assem-
blage hesides providing a firm support for the
fan, serves the additional function of maintain-
ing the two elements 8 firmly interconnected.

. The improved unit heaters can be manufactured
and sold in various sizes at minimum cost, and
may be provided either with overhead suspension
means such as shown, or otherwise mounted.

It should be understood that it is not desired
to limit this invention to the exact details of
construction or to the precise mode of use, here-
in shown and described, for various modifications
within the scope of the appended claims may oc-
cur to persons skilled in the art.

- I claim:

1. In combination, a pair of similar reversely
assembled heat transfer elements having parallel
laterally spaced heat transfer conduits and each
having a side wall disposed parallél to said con-
duits and extending away from one of its end
conduits and also having local flanges extending
in the same direction outwardly away from the
opposite end portions of each of its conduits in
the same direction as the said side walls, said
side walls and flanges cooperating to provide an
air duct directed toward the spaces between said
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conduits, a fan for directing air through said
duct, and a fan support attached to said walls
and flanges and thereby uniting said elements.

2. In combination, a pair of similar reversely
assembled heat transfer elements having parallel
laterally spaced heat transfer conduits and each
having local flanges extending in the same direc-
tion outwardly away from the opposite end por-
tions of each of its conduits, said flanges cooper-
ating with each other and with the opposite side
conduits in the assemblage to provide an air duct
directed toward the spaces befween said conduits,
a fan for directing air through said duct, and a
fan casing defining a circular opening at one end
of said duct within which said fan is rotatable
and being secured to said flanges to rigidly unite
said elements.

3. In combination, a pair of similar reversely
assembled heat transfer elements each having
parallel laterally spaced heat transfer conduits
connected to transverse upper and lower end
headers, and each also having a side wall ex-
tending away from one of its end conduits and
local flanges extending in the same direction as
the side wall away from each of its headers, said
side walls and flanges cooperating to provide an
air - duct directed through the spaces between
said conduits and the upper and lower headers
of the two sections being disposed side by side
above and below said duct in the final assemblage,
a fan for producing a fiow of air through said
duct, and a support for said fan attached to said
walls and flanges and uniting said elements.

4. In combination, a pair of interchangeably
similar reversely assembled heat transfer ele-
ments each having several upright Ilaterally
spaced heat transfer conduits connected to trans-
verse upper and lower end headers disposed on

- the same side of the common central plane of
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the conduits, and each also having a side wall
extending away from one of its end conduits and
local flanges extending in the same direction as
the side wall away from each of its headers, said
side walls and flanges cooperating to provide an
air duct directed through the spaces between the
two sections and the upper and lower headers of
the two sections coacting with each other above
and below said duct in the final assemblage, a
fan for producing a flow of air through said duct,
and a fan casing at one end of said duct within
which said fan is rotatable and being secured to
said flanges to rigidly unite said elements.

5. In combination, a pair of interchangeably
similar reversely assembled heat transfer ele-
ments each having several parallel laterally
spaced heat transfer conduits connected to trans-

“-verse upper and lower end headers disposed on

60"
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the same side of the common central plane of all
of the conduits, and each also having g side wall
extending away from one of its end conduits and
local flanges extending in the same direction as
the side wall away from each of its headers, said
side walls and flanges cooperating to provide an
air duct directed through the spaces between said
conduits and the upper and lower headers of the
two sections coacting with each other along said
central plane in the final assemblage, g fan for
producing a flow of air through said duct, and a
support for said fan attached to said walls and
flanges and uniting said elements.
WALTER J. HARTWIG,




