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A EXCANGEAPPARATUS 
Friedrich Bonerkamp, Wester F. Self, and Franz 

J. Kurth, New York, N.Y., assignors to Anemo 
stat Corporation of America, a corporation of 
Delaware 

Application February 29, 1940, Serial No. 321,556 
8 Claims. (C., 62-129) 

This invention relates to heat exchange appa 
ratus and has particular reference to a device to 
be suspended from the ceiling of a room or other 
enclosure, or to be otherwise suitably mounted, 
and which is effective to circulate the air of the 
room or other enclosure through cooling or heat 
ing means comprising part of the device, thereby 
to impart to the air a desired temperature. 
One special object of the invention is to pro 

vide a simple, practical device of the character 
mentioned in which both the inlet and the outlet 
for the air are disposed at the bottom or front 
of the device, wherebr the device may be mounted 
closely adjacent to a ceiling or other wall and 
yet is operable to effect a thorough circulation 
of the room or other enclosure air. 
Another special object of the invention is to 

provide a device of the character mentioned in 
which the air inlet and outlet ends thereof are 
disposed one in surrounding relationship to the 
other, and in which the air outlet end is equipped 
with means to diffuse the cooled or heated air and 
to produce an air aspirating action, whereby the 
air not only is thoroughly circulated, but is de 
livered from the device practically without pro 
ducing any sensation of draft, even though the 
circulation is quite rapid. 
Another special object of the invention is to 

provide a device of the character mentioned em 
bodying an advantageous compact arrangement 
of the air cooling or heating and air circulating 
elements thereof relative to each other, and in 
particular to dispose the cooling or heating ele 
ment so that practically all portions thereof are 
effective to cool or heat the circulated air. 
Another special object of the invention is to 

provide a device of the character mentioned in 
which the parts thereof are readily separable 
for convenience in packing, transportation and 
installation and for cleaning or repairs. 
With the foregoing and other objects in view, 

which will become more fully apparent as the 
nature of the invention is better understood, the 
same consists in the novel features of construc 
tion and in the novel combination and arrange 
ment of parts as will be hereinafter more fully 
described, illustrated in the accompanying draw 
ings and defined in the appended claims. 

In the accompanying drawings, wherein like 
characters of reference denote corresponding 
parts in related views 

Figure 1 is a central, lcngitudinal section 
through a device constructed in accordance with 
one practical embodiment of the invention. 

Figure 2 is a plan view, partly broken away to 
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disclose the underlying structure, of the device 
illustrated in Fig. 1. 

Figure 3 is a detail sectional view illustrating 
pump means for removing condensate from the 
device. 

Figures 4 and 5 are views similar to Figs. 1 and 
2, respectively, illustrating an alternative embodi 
ment of the invention. 

Figures 6 and 7 are views similar to Figs. 1. 
and 2, respectively, illustrating another alterna 
tive embodiment of the invention; and 

Figures 8 and 9 are views similar to Figs. 1 
and 2, respectively, illustrating still another alter 
native embodiment of the invention. 

Referring to the drawings in detail, it will be 
observed that the present device, according to 
each of the illustrated embodiments thereof, com 
prises a heat exchange element of hollow, an 
nular form, designated generally as A, casing 
means, designated generally as B, defining an air 
passageway C wherein Said element A is disposed, 
whereby air circulated through said passageway 
is Subjected to temperature change by said ele 
ment A, and means, designated generally as D, for 
circulating air through said passageway C. 

It will further be observed that, according to 
each of the illustrated embodiments of the inven 
tion, the passageway C has inlet and outlet ends 
0 and f, both disposed at the same end of the 

device in axial alinement with the heat exchange 
element A, and that, in each instance, the Outlet 
end f is disposed in surrounding relationship to 
the inlet end 0. 

Moreover, it will be observed that, according 
to each of the illustrated embodiments of the 
invention, there is provided, as an extension of 
the wall separating the inlet and outlet end por 
tions of the passageway C, a flaring member 
2, and, as an extension of the Wall defining the 

outer side of the outlet end of said passageway, 
a flaring member 3; also, that between said 
flaring members 2 and 3 there are provided 
other flaring members 4 of hollow, open-ended 
form which are spaced from each other and from 
the members 2 and 3 and thus provide a plu 
rality of flaring passageways c through which 
air discharged from the device passes and there 
by is diffused. In this connection it is pointed 
out that the rear ends of the members 4 may be 
disposed relative to each other and to the outer 
side of the outlet end of the passageway C 
to cause some of the discharged air to flow 
through each of said flaring passageways c. 
Preferably, however, the rear end of the larger 
or Outermost member 4 is disposed outwardly 



of the outer side of the outlet end of the pas 
sageway C whereby the discharged air passes 
across the rear end or mouth of the outermost 
passageway c and thereby creates a decided suc 
tion effect or aspirating action in said outermost 
passageway C. In any event, a certain amount 
of aspiration will occur in each of the passage 
ways c due to the tendency of the delivered air 
to hug the walls defining the inner sides of Said 
passageways. Thus there is effected in the in 
mediate vicinity of the device a thorough inter 
mixture of the delivered air with the room or 
other enclosure air into which the delivered air 
is delivered. This, combined with the diffusion 
of the air effectively avoids the production of any 
sensation of draft to occupants of the room or 
other enclosure even though there may be a de 
cided temperature differential between the de 
livered air and the room or other enclosure air 
and even though the means D may circulate the 
air at a relatively high velocity. Moreover, it is 
apparent that by having the air outlet of the 
device in surrounding relationship to the air in 
let of the device at the same end of the device, a 
very thorough circulation of the room or other 
enclosure air results. Moreover, this has the 
added advantage of permitting the device to be 
mounted with its other end closely adjacent to, 
or in a recess in, a ceiling or other wall, which 
is an important consideration in many instances. 
In any of the different forms of the invention 

the cooling, or heating, element A may be of any 
suitable or desired specific form, provided, of 
course, that it is of a form such that, when inter 
posed in the passageway C, it permits the pas 
sage of air therethrough whereby the air is 
cooled, or heated, as may be desired. In the 
present instance said element A, according to 
each of the different illustrated forms of the in 
vention, is comprised by a plurality of coils is 
of pipe provided with numerous heat conducting 
flanges B, and it is assumed that a cooling, or 
heating, medium is circulated through said coils 
from any remote source whereby the air passing 
over or around the coils 5 and between the 
flanges 6 is cooled, or heated, as the case may 
be. 
According to the specific embodiment of the 

invention illustrated in Figs. 1 and 2, there is 
provided a frame element E upon which the dif 
ferent parts of the device are mounted and 
through the instrumentality of which the device 
as an entirety may be mounted upon a celling, 
wall or other suitable support. 
The frame element E may be a cast member 

or may be built up from separate parts welded, 
riveted or otherwise suitably fastened together. 
In any event, said element comprises a ring 
of an external diameter approximately equal to 
the external diameter of the heat exchange ele 
ment A, and radial arms 8 connecting said ring 
with a central disk 9. ... " 
The heat exchange element A is disposed be 

low the frame element E with its top suitably 
spaced downwardly from said frame element and 
is rigidly suspended from said frame element in 
any suitable manner, as for example, by means 
of rods or bolts 20 depending from the frame 
element arms 8. These rods or bolts may ex 
tend, for example, between the flanges 6 of the 
element A and may have nuts 2 thereon coop 
erating with the bottom of the element A to hold 
the latter against downward movement relative 
to said frame element E, while to hold the ele 
ment. A spaced downwardly from the frame ele 
ment Esaid rods or bolts 20 may have sleeves 22 
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2,318,398 
thereon interposed between the arms 8 and the 
top of said element A. 

Disposed around the outside of the heat ex 
change element A is a casing member 23 which 
may extend, as shown, from the bottom of said 
heat exchange element upwardly around the 
ring f and which may be removably fastened 
in place in any suitable manner, as for example, 
by means of screws 24 extending therethrough 
into said ring 7. Another casing member 25 in 
the form of a sleeve is disposed interiorly of the 
heat exchange element A and cooperates with 
the casing member 23 to define that part of the 
passageway C in which said heat exchange ele- . 
ment A is disposed. The casing member 25 is 
open at its upper and lower ends and at its lower 
end, which preferably is constricted and disposed 
suitably below the bottom of the heat'exchange 
element A, defines the inlet end to of the pas 
sageway C. At its upper end said member 25 
is disposed flush, or substantially flush, with the 
top of the heat exchange element A. Moreover, 
said member 25 preferably is removably mount 
ed within the heat exchange element A, as for 
example, by having bayonet slot connections at 
its upper end with pins 26 extending inwardly 
from the suspension rods or bolts 20 whereby it 
may be withdrawn from said heat exchange ele 
ment to afford access to the air circulating means 
ID which is disposed interiorly of said member 
25 upwardly of its constricted lower end. 
The air circulating means D comprises an elec 

tric motor 27 mounted upon and depending from 
the disk 9 of the frame element E and fan blades 
2 carried by the shaft of said motor at the lower 
end thereof and disposed in the sleeve member 25 
upwardly of its constricted lower end. 
A casing member 29 in the form of a ring of 

arched Cross Section surrounds the motor 2 and 
extends from said motor first upwardly and Out 
wardly over the heat exchange element A in 
spaced relationship to the top thereof and then 
downwardly and outwardly approximately to the 
upper, outer corner thereof. Sadd Casing mem 
ber 29 thus cooperates with the motor 27 to de 
fine the upper part of the passageway C which 
leads from the inlet portion of said passageway, 
defined by the sleeve 25, to the top of that por 
tion of said passageway which is occupied by the 
heat exchange element A. The member 29 may 
be secured in place in any suitable manner, as for 
example, by being confined between the arms f 
of the frame element E and an annular shoulder 
on the motor 2. 

Below the heat exchange element A is a casing 
member 30 in the form of a ring-like pan which 
defines the outlet end portion of the passageway 
C. This casing member 30 may be formed as 
an integral part of the casing member 23, but 
preferably is separate therefrom and detachably 
connected therewith, its outer marginal portion 
being engaged Over the lower end portion of said 
member 23 for example and screws 3 extending 
through its Outer marginal portion into the lower 
end portion of the member 23 being employed, 
for example, to detachably fasten it in place. 
Alternatively, or additionally, said casing men 
ber 30 may be fastened in place upon the lower 
erid portions of the rods or bolts 20, 

Being of ring-like form, the casing member 30 
has a central opening. This opening is of greater 
diameter than the constricted lower end portion 
of the sleeve 25 and the said constricted lower 
end portion of said sleeve extends into said open 
ing. Thus, the outlet end of the passageway 
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C is defined by the constricted lower end portion 
of the sleeve 25 and the edge of the member 
defining the central opening therein. Thus, too, 
the outlet end of the passageway C is disposed 
in surrounding relationship to the inlet end of 
said passageway C at the same end of the de 
vice; i. e., at the lower end thereof, which, as 
aforesaid, permits the device to be mounted with 
its other or upper end against or close to a ceiling 
or other wall or other support. 
The casing member 30 preferably is of dished 

form so as to act as a collection pan for con 
densate removed from the air by the heat ex 
change element A, and any suitable means may 
be provided for removing condensate from said 
pan. For example, a tube 32 may be provided, as 
illustrated in Fig. 1, for gravity flow of Con 
densate from said pan, or, as illustrated in Fig. 3, 
a small pump 33, driven by a small motor or in 
any other suitable manner, may be provided for 
power extraction of condensate from said pan. 
The device as an entirety may be suspended 

from a ceiling or mounted against a wall or other 
support in any suitable manner. For example, 
the arms 8 may be provided with key-hole slots 
34 to accommodate headed studs 35 projecting 
from a ceiling, wall or other support, whereby 
the device may be mounted and dismounted by 
endwise and rotary movements thereof. Alter 
natively, or additionally, screws 36 may extend 
through openings in the arms 8 into a ceiling, 
wall or other support, access to said screws being 
had by dropping the casing member 23 relative 
to the heat exchange element A. 

Preferably the flaring members 2, 3, 4 are : 
suitably connected together as a unit for unitary 
connection with and detachment from the device. 
To this end the flaring members f2 and 3 may 
have neck portions 3 and 38, respectively, to fit 
the constricted lower end of the sleeve 25 and 
the central opening in the casing member 30, 
respectively, and either or both of said neck por 
tions may have, for example, bayonet slots at its 
upper end for cooperation with pins 9 carried 
by either the sleeve 25 or the member 3, or by 
both said sleeve and said member, to removably 
mount said unit in place. 
When the air circulating means D is operat 

ing, air is drawn into the constricted lower or 
forward end of the sleeve 25 from the area di 
rectly below or in front of the device, passes 
upwardly or inwardly through the sleeve 25, then 
laterally outwardly to the top of the heat ex 
change element A, then downwardly or forwardly 
through said heat exchange element, then lat 
erally inwardly to the outlet end of the pas 
sageway C and finally is delivered from the de 
vice through the diffusing and aspirating means 
comprised by the flaring members 2, 3, 4, 
all in the manner indicated by the arrows and 
with the advantageous results heretofore men 
tioned. 
According to the embodiment of the invention 

illustrated in Figs. 4 and 5 of the drawings the 
construction and mode of operation of the device 
is generally the same as in the first described form 
of the invention. However, as distinguished from 
the first described form of the invention, the 
sleeve 258 of the Figs. 4 and 5 embodiment of the 
invention and which corresponds to the sleeve 25 
of the first described form of the invention, has 
its upper end disposed below the top of the heat 
exchange element A to permit the air to pass 
laterally outwardly through the top porticn of 
said heat exchange element. This permits the 
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top of the heat exchange element to be disposed 
closely adjacent to the frame element E with 
consequent reduction in the Over-all length of 
the device as compared with the first described 
form of the invention. Another material differ 
ence between the Figs. 4 and 5 embodiment of 
the invention and the first described embodi 
ment theerof is that the flaring member 3 of 
the Figs. 4 and 5 embodiment of the invention, 
corresponding to the flaring member of the 
first described embodiment of the invention, is 
utilized for the purpose of the casing member 30 
of the first described embodiment of the inven 
tion. In other words, the Figs. 4 and 5 embodi 
ment of the invention represents, as compared 
with the first described embodiment of the in 
vention, elimination of the member 30 of the first 
described embodiment of the invention and in 
substituting therefor the flaring member 3. 
This results in a simplified structure as compared 
with the first described embodiment in that the 
member 3 serves a dual purpose and, further 
more, contributes to obtaining an advantageous 
short, over-all length of the device. 
As in the first described embodiment of the in 

vention, the air diffusing and aspirating mem 
bers of the Figs. 4 and 5 embodiment of the in 
vention may be connected together as a unit for 
unitary attachment to and removal from the de 
vice in any desired manner. For example, the 
outermost member 3 may be suitably attached 
to the bottom of the member 23a corresponding 
to the member 23 of the first described embodi 
ment of the invention. Moreover, Fig. 4 illus 
trates that the sleeve 25 a corresponding to the 
sleeve 25 of the first described embodiment of 
the invention may be formed as an integral part 
of, or may be fixed to, the neck 37 correspond 
ing to the neck 37 of the first described embodi 
ment of the invention. 

Figures 4 and 5 further illustrates that the 
frame element E may have apertured ears 40 dis 
posed outwardly with respect to the casing mem 
ber 23 so that the device may be mounted by 

5 means of screws or other fasteners readily ac 
cessible at the outside of the device. 
According to the embodiment of the invention 

illustrated in Figs. 6 and 7 of the drawings the 
general construction and mode of operation of 
the device is substantially the same as in the first 
described embodiments of the invention. How 
ever, as distinguished from the first described 
embodiments of the invention, the heat exchange 
element A of the Figs. 6 and 7 embodiment, in 
stead of being closed, or partly closed, at its inner 
side, is entirely open and the air circulating 
means is of the centrifugal type comprising an 
annular Series of blades 28 which extend longi 
tudinally of the device at the inner, open side of 
the heat exchange element A. Moreover, the 
casing member 23, corresponding to the casing 
members 23, 23 of the first described embodi 
ments of the invention, is spaced outwardly from 
the heat exchange element. A so that the flow 
of air is primarily laterally outward through 
said heat exchange element rather than primar 
ily downwardly therethrough as in the first de 
scribed embodiments of the invention. 

In the Figs. 6 and 7 embodiment of the in 
vention, the rods 20, corresponding to the rods 
20 of the first described embodiment of the in 
vention, support, below the heat exchange ele 
ment A, a suitable frame 4f upon which said heat 
exchange element rests and upon which is mount 



... ed the motor 275 for driving the centrifugal fan. 
28b. . . . . 
. According to the embodiment of the invention 
illustrated in Figs. 8, and 9 of the drawings the 
general construction and mode of operation of 
the device again is substantially the same as in 
the previously described embodiments of the in 
vention. However, as distinguished from the pre 
viously described embodiments of the invention, 
the air circulating means of the Figs. 8 and 9 
embodiment of the invention comprises what may 
be termed a "dual' fan consisting of a ring-like 
portion 42 forming part of the air inlet neck of 
the device nad having internal and external fan 
blades 43 and 44, respectively, the former of which 
are disposed in the inlet portion of the passage 
way C and the latter of which are disposed in 
the outlet portion of said passageway. In other 
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tng a neck disposed in surrounding relationship 

: to and spaced from said first mentioned neck to . 
define the other end of said passageway, heat . 
exchange means disposed in said passageway, 
and means for circulating air through said pas 
sageway. and through said heat exchange means. 

2. A heat exchange device comprising inner 

0. 

respects the Figs. 8 and 9 embodiment of the in 
vention may be in accordance with any of the 
previously illustrated and described embodi 
ments of the invention. 
As specifically illustrated in Fig. 8, the member 

250 corresponding to the members 25, 25 and 
25b of the previously described embodiments of 
the invention, has its upper end disposed below 
the top of the heat exchange element A so that 
the path of the air flow is laterally outward 
through the top portion of said heat exchange 
element. Moreover, the member 29 correspond 
ing to the member 29 of Fig. 1 is disposed in sub 
stantially the same manner as the member 29 of 
the Fig. 1 construction so that the motor 2 is 
subjected to cooling by air circulated through the 
device. 
In the foregoing description it has been as 

sumed that the device is used in a vertically dis 
posed position with the inlet and outlet ends of 
the passageway C disposed downwardly. It will 
be understood, however, that the device may be 
used in a horizontal position or at any angle 
to the horizontal. It has also been assumed 
in each instance that the air is circulated in a 
direction such that it enters the passageway C 
through the end 10.thereof and leaves said pas 
sageway through the end if thereof. It is 
pointed out, however, that the air may be circu 
lated in a direction such that it enters the pas 
sageway C through the end thereof and leaves 
said passageway through the end to thereof. 
Moreover, while the heat exchange element A 
has been illustrated, and described as being of 
annular or circular form, it is pointed out that 
the same may be of any other suitable shape. 
Without further description it is thought that 

the features and advantages of the invention 
will be readily apparent to those skilled in the 
art, and it will of course be understood that 
changes in the form, proportion and minor de 
tails of contruction may be resorted to, without 
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and outer annular wall means and a single thin 
intermediate annular wall and top wall means. 
providing a passageway including inner and 
outer continuous annular portions communicat 
ing with each other at the top of the device and 
otherwise separated from each other throughout 
their lengths, said single thin intermediate wall 
terminating at the lower end of the device in 
a constricted neck defining one end of said pas 
sageway, a bottom wall extending inwardly from 
the lower end of said outer Wall means and hav 
ing a central opening of larger diameter than 
said neck in which said neck is disposed, there 
by defining the other end of said passageway, 
heat exchange means disposed in the outer por 
tion of said passageway, and means disposed in 
the inner portion of said passageway for circul 
lating air through said passageway and through 
said heat exchange means, said bottom Wall also 
extending upwardly as well as inwardly from the 
lower end of said outer wall whereby it consti 
tutes a collection pan for condensate removed by 
said heat exchange means from air circulated 
through said passageway. 

3. A heat exchange device comprising inner, 
Outer and intermediate annular wall means and 
top Wall means providing a passageway includ 

5 ing inner and outer continuous annular portions 
communicating with each other at the top of 
the device and otherwise separated from each 
other throughout their lengths, said intermedi 
ate wall means being first constricted and then 
flared at the lower end of the device to define 
one end of said passageway, a bottom wall ex 
tending inwardly from said outer wall means and 
having a central opening of larger diameter than 
the constricted portion of said intermediate wall 
means in which said constricted portion is dis 
posed, said bottom wall flaring downwardly and 
outwardly and cooperating with the flared por 
tion of said intermediate wall means to provide 
a flaring mouth at the other end of said passage 
way, heat exchange means disposed in said pas 
sageway, and means for circulating air through 
said passageway. . . . . . . . . . . . . . . . 

4. A heat exchange device comprising inner 
and outer annular walls and a top wall in the 
form of an arched annulus connecting said in 
ner and outer walls at their upper ends, a single 

'... thin annular wall intermediate and spaced from 
said inner and outer annular walls and spaced 
downwardly at its upper end from said top wall, 

60 
departing from the spirit of the invention and 
scope of the appended claims. 
We claim: . . . . . 
1. A heat exchange device comprising inner 

and outer annular wall means and a single thin 65 
intermediate annular wall and top wall means . 
providing a passageway including inner and 
outer continuous annular portions communicat 
ing with each other at the top of the device and 
otherwise separated from each other throughout 
their lengths, said single thin intermediate wall 

thereby cooperating with said inner and outer 
walls and said top wall to provide a passageway 
including inner and outer continuous annular 
portions communicating with each other at the 
top of the device and otherwise separated from 
each other throughout their lengths, said inter 
mediate wall terminating at the lower end of 
the device in a constricted neck defining one end 
of said passageway, a bottom Wall extending up 
wardly and inwardly from the lower end of said 

70 

terminating at the lower end of the device in 
a constricted neck defining one end of Said pas 
sageway, a bottom wall extending inwardly from 
the lower end of said outer Wall means and hav 

outer wall and having a central opening of larger 
diameter than said neck in which said neck is 
disposed, thereby defining the other end of said 
passageway, and also a collection pan to receive 

75 
condensate, heat exchange means in the outer 
portion of said passageway, and means in the 
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inner portion of said passageway entirely above 
said neck for circulating air through said pas 
sageway and through said heat exchange means. 

5. A heat exchange device as set forth in claim 
3 including a plurality of open-ended hollow 
flaring members between the flared lower end 
portion of the intermediate wall means and the 
bottom wall and spaced from said intermediate 
wall means and from said bottom Wall and from 
each other and dividing the flaring mouth at 
the second mentioned end of the passageway 
into a plurality of separate flaring mouth pas 
sageway portions for air diffusion purposes. 

6. A heat exchange device comprising inner, 
outer and intermediate annular Wall means and 
top wall means providing an air passageway in 
cluding inner and outer continuous annular por 
tions communicating with each other at the top 
of the device and otherwise separated from each 
other, said intermediate wall means being flared 
at the lower end of the device to define one end 
of said passageway, a botton wall extending in 
wardly from said outer wall means and having 
a central opening of larger diameter than the 
portion of said intermediate Wall means directly 

O 
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5 
above its flared lower end and in which said por 
tion is disposed, said bottom wall flaring down 
wardly and outwardly and cooperating with the 
flared portion of said intermediate wall means to 
provide a flaring mouth at the other end of said 
passageway, heat exchange means disposed in 
said passageway, and means for circulating air 
through said passageway. 

7. A heat exchange device as set forth in claim 
6 including a plurality of open-ended hollow flar 
ing members in the flaring air outlet mouth por 
tion of the air passageway and Spaced from the 
flared lower end portion of the intermediate wall 
means and from the bottom Wall and from each 
other and dividing said flaring mouth portion 
into a plurality of separate flaring mouth pas 
Sageway portions for air diffusion purposes. 

8. A heat exchange device as set forth in claim 
6 in which the air circulating means comprises 
an electric motor and a fan driven thereby and 
in which the inner Wall means is constituted 
in part by said motor. 
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