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? Claims, . (CI. 257-137) 
My inWeration relates to new and useful im 

proWementS in heat exchange · apparatus, and 
more particularly to an apparatus for treating 
or conditioning air supplied to a room or the like. 
An object, of my inwention is to prowide an ap 

, Or' Space Will be passed into intinate heat, ex 
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changing relation to heat exchange means. 
Another' object is to prowide a unit heat ' ex 

changer hawing a, fan or impeller for discharging 
the air ower the Surface of the heat exchange 

6B89IS `' •->--- 

'The inWention consists in the improwed con 
Struction and combination of parts and their 
aggroupment in operative relation, to be more 
fully deScribed hereinafter " and the mowelty of 
Which will be particularly pointed out and dis 
tinctly claimed. • '* 

In the accompanying drawings," to be taken as 
a part of this Specification, I have fully and 
clearly illustrated a preferred embodiment of my · 
invention, in which drawings-- 

Figure 1 is a wiew in front elevation of an ap 
paratus embOdying my invention; ~ 
Fig.2is a wiew in rear elevation with the rear 

part of the caSing remowed to show the internal 
construction; 

Fig. 8 is a wiew in Section on the line 3-3 of 
Fig. 2; ~ 

. . Fig. 4 is a Wiew in Section on the line 4-4 of 
Fig. 3, and ~ ^ ^ ^ ? 

Fig.'5 is a detail Section taken transwersely to 
the length of a fan blade. • ' 

Referring "" to the drawings by characters of 
reference, 1 designates a hollow casing, prefer 
ably. Substantially rectangular, having a rear wall 
2 with forwardly extending side walls 3, 4 and 
top and bottom walls.5, 6. The front of the cas 
ing is open and prowided with an inturned sur 
rounding fiange ' to which is secured a surround 
ing frame 8, preferably rectangular, which ex 
tendS Somewhat beyond the margin of the top, 
bottom and Side Walls to prowide a rearWard fac 
ing Shoulder 9 adapted to Seat against the Sur 
face of a Wall or the like into which the casing ·1 
is to be Set. The flange.' is preferably apertured 
to receiWe lugS or ears 10 projecting rearwardly ? 
from the frame 8, and. the fdange is clamped to 
the 'frame by Wedges 11 passed through the IlugS - 
10 and oWerlying the flange. . The frame 8 has a 
forwardly directed, continuous surrounding 
fiange 12 provided at its front edge with a lateral, 
inwardly directed, continuous flange 13 at the 
front edge of fdange 12. Extending horizontally 
between the Side frame members in the 'plane of 
fdarage · 13, there are upper arrad lower cross bars 
or frame memberS 14, 15, respectively, which are 
Spaced wertically * from the top and bottom of 
the frame and casing. Perforate plates or grilde 
panels 16 SerWe aS cloSure rmeans for the open 

front of the casing and are fitted into the open 
ings formed by the rectangular frame and the 
cross frame members.'' ". The flange, 18 and croSS 
bars or members 14, 15 have lugS 17 projecting 
therefrom' and against which the panels 16 Seat. 

' * The panels are secured remowably in position by 
screws or the like 18 passed through the panels 
and Screw threaded into the lugS 1'. · · 
The side members of the frame 8 are prowided 

with wertically spaced, horizontally alined, upper 
and lower bosses 19 projecting rearWardly from 

' the fiange 13 and positioned at the ends of the . 
cross frame members 14, 15. TOCated behind the 
members 14, 15 there are upper and lower hol 
low headers 20, 21, respectively, which lie in the 
horizontal planes of and are Substantially con 
cealed by the members 14, 15. The headers haWe 
at their · ends laterally extending, apertured hugS 
or ears 22 which owerlie and Seat against the 
boSSes 19, to which the lugs 22 are Secured by 
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Screws or the like 23, such that the headers are · · 
rigidly fixed to the frame. The headers are com 

. municatively joined by a row of laterally Spaced, 
Wertical heat excharage tubes or conduitS 24, pref- ' 
'erably provided with extended surface or fins 25 
Which may be of any Well known construction. 
The tubes 24 are fitted and sealed at their oppo 
Site ends into allined upper and lower rows of 
hollow nipples 26 opening into the hollow headers. 
'The upper header is prowided adjacent one end 
With a port 2't in its rear wall, the port hawing 
an internally threaded nipple which receives one 
end` of a conduit; 28. The lower header has a, 
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port 29 in its . rear wall and adjacent; its other ' ', 
end, so that the ports are Spaced laterally of each 
other. A conduit 30 is connected at one end to 
port 29, and is preferably threaded into a nipple 
Surrounding said port. 
Within the casing and Supported on the bottom 

Wall thereof, there is a humidifier pam or open 
topped reser'woir 31, preferably substantially rec 
tangular, which extends rea.rward from the frame . 
8. The reservoir has a bottom wall32 from which 
rise side walls 33, 34 and end walls 35, 36. The 
bottom wall 32 ' has upStanding hollow coupling 
members 37, 38 which are preferably substan 
tially wertical beneath the · ports 27 ? and 29, re 
Spectively. Each member 3Tf, 38 has a vertical 
bore 39 · therethrough which opens through the 
bottom wail 32 and which is internally threaded 
at itS upper and lower ends. " Bach of the rmern 
berS 37, 88 is prowided adjacent; the bottom wall 
of the reservoir with a lateral port 40 facing the 
Side wall' 33. Within the reservoir and prefer 
ably resting .on the bottom wall, there is a by 
paSS conduit 41, preferably of finned tubing and 
of Serpentine form positioned between members 
87,88, and" hawing one end communicating with 
One of Said portS 40 and its other end communi 
cating With the other of Said ports 40. The ends 
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5 f?ared outer ends of the portS 40. 

? ??? // ? ! " «. 

|gf the condurit; 41 are sectired and Seated into thae 
bores ' 2 of ??ead (or $lock members 483 hawing 
Substartially comical faces through , which íhe 
bores é2 open and which Seat in the conically 

through the 
.. side Wall 33 there are adjustably ScreW-threaded 
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| Securing screws 44 which engage ' and hold the 
|head members 43 tightly Seated and clamped 
against the members 37, 38. The free ends of 
the conduits 28 and 30 are prowided with unionS 
or the like 45 by which the conduits are coranected '' 
to the upper ends of the bores 39. The reservoir 
8l haS an inlet conduit 46 for connection to a, 
Source of water Supply, the conduit being com 
trolled by a, .. fioat .. walve 47 within the reserwoir 
and preferably opening through the bottom wall 
32 adjacent one end of the reservoir. A drain 
or owerflow outlet pipe 48 opening through the 
bottom wall 82 is provided at the other end of 
the reservoir and has its inlet above 'the plane 
of the botton wail to deterrmine the · maximurn 
iewel of water in the reserVoir: ~ 

Secured, as at 49, to the upper and lower head 
~ | ers behind' the tubeS, there is a baffile or orifice 

25 ' members anid the headers. 
plate 50 which extends between the Side frame 

Through the plate ·50 
' ' there is a circular aperture 51 hawing a marginal 

| rearwardly extending, continuous_f?ange 52. A 
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fan or impeller 53 is positioned in the aperture 51 
and is mounted on the Shaft; 54 ' of a, motor’ 55 
Supported within the casing. The fan has a 
plurality of radially extending blades 56 which 
are rigidly secured at their irmraer ends, to a, disc 
or hub 5 fast ora the motor Shaft). The notor' 
Shaft 54 is preferably normal to the plane of 
the tubeS 24, So that the blades rotate in a plane 
Substantially parallel to the plane of the tubes. 
'The front or driving faces of the blades are in 
clined to the direction of rotation. So that the 
|leading edgeS 58 of the blades are spaced from 
the tubes a greater distance than are the trail- · 
ing edges 59.. Each of the blades has a trailing 
edge portion 60 which is preferably substantially 
parallel to the plane of rotation, Such that the 
angle of inclination of the portions 60 to the 
direction of rotation is less than the angle of 
inclination of the body of the blades and is pref 
·erably substantially zero degrees. The portions 
60 are tapered longitudinally of the blades, the 
Width of the portions increasing uniformly to 
`ward the Outer free ends 'of the blades Such that 
the increase in width is Substantially proportional 
at ', a given rotational Shaft speed to the linear 
welocity of' , predetermined points of increasing 
.radius on the trailing edge of a blade. This 

· conStruction ' of the fan blades renders the fan 
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quiet in operation, eliminating the noise resulti 
' ing, from the operation of a fan positioned close 
to a perforate wall through which air is forced 
by the fan. ^ 
The baffle plate 50 is provided with a plurality 

• of rearWardly.projecting, Substantially horizontal 
pOStS, preferably four in number and designated 
61, 62, 63 and 64, which are rigidly fixed in aper 
tures in the plate 50. The posts are preferably 
-Spaced equidistantly from each other and from 
the rmotor Shaft, the posts 61, 62 being positioned 
closely adjacent the opposite ends of the upper 
|header and the posts 63, 64 being positioned 
closely adjacent the opposite ends of the lower 
|header. The posts 61 and 64 are each provided 
With a Substantially horizonta1 end slot, 65. Po 
Sitioned in the slots 65 are resilient; blade men 
berS Or leaf Springs 66, 67, which are secured in 
the SlotS by Set Screws 68 or the like, The posts 

'or'ation thereof. 

,991,389 
62, 63 are provided with wertical exad siotS 69 ?r? 
Which are positioned resilient blade members or 
teaf Springs '70, 'f1 which are Secured in the SlotS 
by set screws 2 or the like. The Springs which 
are of Substantially equal iength are positioned 
in a substantially common wertical plane and are 
pro wided at their ?ree ends with bearing loopS 
or sleewes 73. The gmotor casirag has a plurality 
of lugS or ears .. '74, preferably four in number, 
positioned in a, vertical plane and equally Spaced 
about the periphery of the casing. Projecting 
rearwardly from the ears 74 are bearing or pivot 
pinS '75 which receive the Spring loopS Or SleeWeS 
73 to resiliently support the motor. The SpringS 
are flexed or bowed inwardly toward the motor 
and - are held under tension. So that the motor 
casing is resiliently Supported against, clockwise 
and counterclockwise turning mowementS and 
against displacement in a vertical plane. It Will 
be Seen that the Springs are bowed or fiexed in 
a plane normal to the axis of rotation of the 
motor Shaft. ? 

The cross frame members 14, 15 together With 
the headers 20, 21, respectively, divide the front 
portion of the casing into upper and lower fioW 
passages or Spaces 'f6', 'f't, respectively, and an in 
termediate discharge passage 78 for the fan. The 
fan motor is controlled by a Switch 79 Supported 
within the casing , at the top of the frame and 
having an operating lever 80 projecting through 
the frame. The Switch is inserted in the motor 
lead wires 81 which are adapted for connection 
to a source of current; Supply at an outlet box 82 
in the casing. ~ 
In operation, the casing is preferably Set into 

a wall recess with the shoulder 9 abutting the 
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face of the wall' and with the conduit boxes 39 ??' 
connected to supply and return pipes (not shoWn) 
for a fiuid, heat, exchange medium. The appa 
ratus is adapted for either heating or cooling a 
room or compartment, and when employed for 
|heating, the conduit, 29 is connected to a, Source 
of steam or other heating medium, while con 

40 

duit 30 Serves as the return line from the heat; · 
exchanger. If steam is now Supplied to the tubeS 
24 of the heat exchanger, air will flow by con- · 
wection : through the casing, entering at and 
through the lower opening or paSSage ''' and leav 
ing or discharging from the upper flow opening 
or passage 'f6 and be heated in itS paSSage through 
the casing by the heat exchanger. When the 
switch 79 is closed to start the motor, the fan 
will draw air into the casing through the paSSages 
76 and ''' and discharge the air ower and betweera 
the finned tubeS 24 and out of the casing through 
the discharge passage '78. The discharged air 
is passed into intimate heat transfer relation to 
the tubes 24, which by reason of their extended 
Surface efficiently heat the air prior to its dis 

' charge into the room. By employing the abowe 
described trailing edge portions on the fan blades, 
the unit may be made more compact, as the fan 
may be positioned wery close to the exchanger 
without causing windage and air noise. The re 
silient support for the fan motor absorbs start 
ing and Stopping torque and eliminateS tranSmis 
sion of operating wibration to the frame and cas 
ing. Steam paSSing through conduit 28 Will haWe 
a portion thereof by-passed through conduit 41 
within the humidiffier reservoir, which will heat, 
the Water in the reserWoir and increase the ewap-- 

'The moisture rising from the 
open top of the reserWoir is picked up by the air 
stream entering the lower flow opening 77 and 
is diScharged therewith through either the upper 
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flow opening 76 or the fan outhlet, '78, depending 
on whether or not the fan is in operation. ~ 
When the apparatuS is to be employed for cool 

ing the Space or room in , which it is situated, 
the tubes 24 are Supplied'with refrigerant or other 
fluid cooling medium, the conduit, 30 preferably 
being connected to the Source of Supply and the 
conduit; 28 serving as the return line from the 
heat exchange means. When the apparatuS is So 
"employed, the water supply to the reservoir in 

· leb paSSage 41 is cut off. . With the fan stopped, 
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air flow will take place through the casing by 
conWection, the air entering the caSing at the 
upper flow opening 76 ' and .paSSing downWard 
therethrough and out of the casing through the 
loWer fioW opening 77. AS the air paSSes through 
the casing, it will be cooled by the heat, exchange 
means which will absorb heat from the air. 
When the Switch 79 is closed to start the motor, 
the fan 53 will draw air into the casing through 

.. both the upper and the lower flow passages, and 
diScharge the indraWn air into intimate heat ex 
.change relation to and ower and between the 
cooled finned tubes 24 and thence from the dis 
charge opening 78 into the room or Space to be 
cooked. ? ^ ~ ~ 

What I claim and desire to. Secure by Letters 
|Patent of the United States is: ~ 

1. An apparatus of the character described, 
comprising a Supporting frame, upper and lower' 
Spaced headers rigidly Secured to Said frame, heat 
exchange tubeS interconnecting said headers, 
cOnduitS connected to said headerS. for passing a 
|heat exchange medium through said tubes, posts ? 
rigid with Said frame and extending rearwardly 
therefrom, a, motor, leaf springs secured to said 
pOStS and to Said motor to " Support said motor, 
Said Springs being bowed and held flexed under 
tension whereby Said motor is resiliently support 
ed, and a fan driven by' said motor for forcing 
air between and ower Said tubes. 

2. An apparatus of the character described, 
comprising a Supporting frame, upper and lower 
Spaced headerS rigidly Secured to said frame, heat; 
exchange tubeS interconnecting said headers, con 
duitS connected to said headers for passing a 
heat exchange medium through said tubes, posts 
rigid with Said frame, and extending rearwardly 
therefrom, a motor and motor Shaft, a plurality 
of leaf SpringS, each of said springs hawing one 
of its ends Secured to one of said posts and hav 
ing itS other end pivotally secured to said motor, 
Said Springs being bowed in a plane normal to 
the axis of rotation of said Shaft, and a fan driven 
by Said motor Shaft for forcing air between and 
Over Said tubes. ? ~/ ^ 

3. An apparatus of the character described, 
COmprising a hollow casing hawing an open front, 
a Supporting', frame secured to said casing ..and 
Surrounding said open front, ... heat , exchange 
means within said casing and secured to said 
frame, Said exchange means being positioned in 
termediate the top and bottom of-said casing to 
provide upper and lower ) flow passages, means 
to Supply a heat evchange medium to said ex 
change means,*a baffle plate extending across said 
frame at the rear of said exchange means and 
hawing a discharge aperture therethrough, a fan 
in said. aperture operable to draw air through 
said flow passages into Said casing and discharge 
the indrawn air through and over said exchange 
means, and a motor in Said casing operatively 
connected to said fan. 

4. An apparatus of the character described, 
comprising a hollow casing having an open front, 

a Supporting frame secured to Said caSing and 
Surrounding Said open front, heat, exchange ' 
means within " said casing and Secured to Said 
frame, said exchange means being positioned in 
termediate the top and bottom of Said caSing 
to prowide upper and lower floW paSSageS, meanS 
to supply a heat exchange medium to Said ex 
change means, a bafile plate extending acrOSS 
Said frame at the rear of said exchange meanS 
and having , a discharge aperture therethrough, 
a fan in said aperture operable to draw air 
through said flow passages into said , caSing and 
.discharge the indrawn air through and Ower Said 
exchange means, a, motor in Said caSing Opera? 
tively connected to said fan, and meanS on Said 
plate Supporting Said motor. 

5. An apparatus of the character described, 
comprising a hollow casing hawing an open front, 
a, Supporting frame Secured to Said caSing and 
Surrounding said open front, a.pair of wertically 
Spaced substantially parallel crOSS barS providing 
flow openings at the top and bottom of Said caS 
ing and a discharge opening intermediate Said 
flow openings, grille panels Secured to Said frame 
and closing said openings, upper and lower head 
ers positioned behindi said croSS bars and rigidly 
Secured to said frame, laterally Spaced fluid con 
ducting tubes extending between and communi 
cating with said , headers, a conduit connected 
into each of said headers, said 'conduitS Serwing 
to supply and withdraw a heat exchange medium 
to and from said headers and opening through a, 
wall of said casing, a motor in Said casing posi 
tioned centrally of said tubes, and a fan on · the 
motor Shaft operable to force air betWeen and 
ower said tubes and from Said casing through 

' said.discharge 'opening. * 
6. An apparatus of the character described, 

comprising a hollow casing hawing an open front, 
a, vertically positioned heat exchange meanS eX? 
tending across said open front and Spaced above 
the bottom wall of said casing to provide an inlet 
passage, a fan iri said casing operable to draw air 
into said casing through Said inlet and discharge 
the indrawn air ower said exchange meanS, an 
open-topped reservoir in Said casing hawing means ' 
to supply water thereto;*an indet; conduit and am 
outlet conduit for said exchange meanS operable 
to supply heating medium thereto, said reSerwoir 
hawing a by-paSS conduit communicating With 
said first-named conduits whereby to increa.Se 
ewaporation of water in said reSerwoir. 

7. An apparatus of the character described, 
comprising.a hollow casing hawing an open front, 
a supporting frame secured to Said casing and 

. Surrounding said' open front, said frame includ 
ing transverse cross bars providing an air inlet 
opening at the bottom of said ca:Sing, and a diS 
charge opening above said inlet opening, grille 
panels. Secured to ' Said · frame and closing Said 
openings, upper and lower transwerSe headerS 
positioned behind certain of Said croSS bars and 
rigidly secured to Said frame, said lower header 
being abowe Said imlet, opening, Spaced fluid com 
ducting tubes communicatively connecting said 
|headers and extending acroSS Said ' discharge 
opening, a · conduit connected to each of said " 
|headers and Serwing ' respectively to Supply and 
withdraw a heat exchange medium to and from 
said headers, and a fan and fan motor Sup 
ported on said' frame' and '' operable to draw air 
through Said inlet into the casing and propel the 
air through the Spaces between said tubes and out 
0f Said discharge opening. '' 

HERBERT G. UTTAMAN. 
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