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My invention relates to an air conditioning
heating cabinet.

A feature of my invention is the prowsion of
a cabinet having suitable heating means includ-
ing a heating element having a face disposed at
or forming a virtual part of an exposed face of
the cabinet, to provide the supply of heat units

by radiant distribution during all stages of op- B

eration of the cabinet. )
A feature of my invention is the provision of
suitable means for projecting air‘in heat ex-

change contact with the heating mecans and to

deliver the heated air exteriorly of the cabinet
in a direction at or toward the floor.

A feature of my invention resides in the op-
tional use of a motor activated fan or equivalent
for projecting heated air exteriorly of the cabinet

“and to supply heated air by convection, that is

in the form of gravity heat output, during the
stage of cessation of the operation of the fan
or equivalent.

In the various embodiments of my invention,
provision is made for the recirculation of the air
of the room or other space of a building or other
structure simultaneously with the projection of
heated air during the stage of operation of the
fan or equivalent and during the stage of cessa-
tion of operation of the fan or equivalent. _

A further feature of my invention resides in
the supply of fresh air or conditioned air in regu-
lated proportion to the recirculated air.

Simultaneous with the supply of heated air, I
also provide for the supply of humidity automati-
cally with the operation of the cabinet, the sup-
ply of humidity being preferably located in the
path of the projected air stream to preclude con-
densation of moisture within the cabinet. Such
supply of humidity is advantageously of the elec-

. trically heated type, the electrical heating unit

of such humidifier being suitably electrically con-
nected in the circuit of the fan motor, and there-
fore nonoperative during the stage of cessation
of the supply of the heating medium to the cabi-
net. If desired, a humidifier heated by steam,
may be employed, in lieu of an electrically op-
erated humidifier. A steam operated humidifier
is of advantage with heating elements employing
steam as the heating medium. .

In particular, the preferred forms of my in-
vention embody a frame in which is enclosed a
plurality of heating elements, one of which is
provided with a frontal plate directly exposed to
the air of the rocm or other space of the building
or other structure served by the cabinet, the
other heating elements being arranged relative

(CL 257—138)

to the frontal heating element and relative to the
path of flow of the air projected by the fan or
equivalent to provide a path of flow of the air un-
der optimum conditions, thereby facilitating the
transfer of heat energy supplied by the heating 5
medium to the respective heating elements and
in turn to the projected current of air, discharged
exteriorly of the cabinet. The respective heating
elements are also preferably provided with fins
located to be traversed by the projected air flow, 10
the direction of such fins preferably being ar-
ranged to coact in defining the paths of flow of
the projected air through the cabinet.

It is desirable that the major portion of the
projected heated air currents be discharged 15
through a grille or other opening located sub- |
stantially at the floor or otherwise disposed to
project such major portion of the heated air to-
ward the floor.

Embodiments of my invention provide for the g¢
discharge of heated air through the top of the
cabinet or otherwise upwardly relative to the
cabinet, serving inter alia to counteract drafts;
such desirable function is effected in preferred
types of my invention during the stage of fan 925
non-operation as well as during the stage of fan
operation.

PFurther features and objects of the invention
will be more fully understood from the following .
detail description and the accompanying draw- 30
ings, in which

Fig. 1 is a perspective view of one preferred
embodiment of my invention.

Fig. 2 is a vertical sectional elevation on line

22 of Fig. 1. 35

Fig. 3 is a vertical sectional elevation on line
3—3 of Fig. 2, including a vertical sectional ele-
vation partially through a window of a bmldlng
structure.

Fig. 4 is a horizontal sectional view on line 40
4—4 of Pig. 2.

Pig. 5 is a horizontal section on the broken
section line 5—5 of Fig. 2.

Fig. 6 and Fig. 7 are diagrammatic views in
vertical section showing paths of flow of air 45
currents, in the above type of embodiments of
my invention.

Fig. 8 is a vertical central sectional elevation
of another embodiment of my invention.

Fig. 9 is a sectional elevation on line 8—§ of 50
Fig. 8.

Figs. 10 and 11 are diagrammatic views in ver-
tical section showing paths of flow of air currents,
in the type of embodiment illustrated in Figs. 8 55
and 9.
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Fig. 12 is a diagram of one selective assembly
of electrical control features.

Fig. 13 is a vertical sectional elevation of an-
other embodiment of my invention.

Fig. 14 is a horizontal sectional elevation on
line 14—14 of Fig. 13.

Figs. 15 and 16 are diagrammatic views in ver-
tical section showing paths of flow of air cur-
rents, in the embodiment of my invention rep-
resented by Figs. 13 and 14, during the respec-
tive stages of operation of fan and non-operation
of fan. : .

Referring to the embodiment of my invention
as illustrated in Figs. 1 to 7, the cabinet 20 while
shown of general rectangular form, may have
any desired exterior configuration, inclusive of
artistic effect as may be preferred.

An essential feature of the stated illustrated
embodiment is the provision of the frontal plate
21 of the heating element 22, such frontal plate
2{ serving as & portion of the virtual front of
the cabinet, to effect direct radiation of heat,
that is radiant heat, into the room or other space
of the building or other structure. 'The heating
element 22 may be supplied with steam, hot water
or other suitable heating medium, for which
purpose I indicate the inflow pipe 23 equipped
with a suitable control valve 24. I have shown
the return pipe 25 as indicative of a type of
return system.

In the type of embodiment of my invention
indicated by Figs. 1 to 7, I provide for the dis-
charge of the projected air through a grille 26
disposed preferably at the bottom of the cabinet
20, and therefore may be a part of the front face
of the cabinet 20, substantially at the floer line
indicated at 21. )

Within the cabinet 20 I dispose suitable heat-
ing elements in co-action with the stated frontal
heating element 22, the said heating elements
being arranged relative to suitable air project-
ing means to define the paths of flow of the pro-
jected air in effective heat exchange contact
with the heating elements for delivery of the
same through the grille 26 or equivalent.

Pursuant to the embodiment shown in Figs. 1
to 7, such arrangement is had, coupled with the
provision of recirculating the air of the room of
the other space, by locating the fan means,
preferably two fans 28, 29, at opposite sides of
and driven by a driving motor 30, the same being
disposed at a lowerly portion of the cabinet 20,
shown at the bottom of the cabinet in Figs. 2,
3 and 4, the stated two fans 28, 29, being respec-
tively associated with two inflow grilles 31, 32, the
last-named being disposed at or a part of a
lowerly portion of the opposing sides 33, 34 of
the cabinet 20.

The fans 28, 29 may be of any suitable con-
struction; advantageously, as shown, the fans
28, 29 may be of the squirrel cage type. The
motor 30 is advantageously of the electric type,
preferably housed within a fully enclosing casing
35, the opposite sides of which are provided with
openings 35a through which project the shaft
extensions 30a, 30a of the motor, which may be
directly coupled with the shafts of the respec-
tive fans 28, 29, or if preferred in geared relation
therewith.

Each fan 28, 29, is individually housed in a
casing 36 having an inflow opening 37 and an
outfiow opening 38.

Preferably, a filter 39 of any preferred type,
is interposed between the inlet 371 of each fan
casing 36 and the respective side inflow grilles

2,022,332

31, 32, each filter 39 being advantageously remov-
ably located in position within the respective
conduits 40 serving the means of communication
between each fan casing inlet 37 and the respec-
tive grilles 31, 32.

The type of ‘(;abinet illustrated in Figs. 1 to 5,
embodies a simplified arrangement of the heat-
ing elements including & rear or inner heating
element 41 mounted within the cabinet 208; the
opposite flat faces 4ia and 41b of the rear heat- 10
ing element are disposed preferably substan-
tially vertically, and within a subcasing forming
a conduit for the flow of the heated air within
the outer eabinet 20. The heating element 41 is
supported in any suitable manner within the 15
cabinet 20 to begenclosed within the stated sub-
casing. The horizontally extending L-plate 42,
serves to seal the rearward channel of the sub-
casing relative to the forward channel of the
sub-casing, by making g sealing joint with the 29
lower edge of the heating element 41, as appeats
more fully hereinafter. The inlet piping 23, suit-
ably connected with the intake port of the inner
heating element 4{, and the nipples 43, 44, inter-
connecting the inner heating element 41 and 25
the outer heating element 42, contribute also to
support and hold the respective heating elements
in proper relative positions.

The sub-casing includes the rear wall 45, and
the side walls 46, 47 and, as shown in the draw- 30
ings, is defined at its front by the front heating
element 22. o

Such sub-casing is provided at its bottom with
inlets 48, see Figs. 2, 3 and 4, in direct com-
munication with the outlets 38 of the respective 35
fan casings 36, whereby the air projected by the
respective fans 28, 29 is forced upwardly in heat
exchange moving contact with the rear face 41b
of the rear or inner heating element 41, the path
of the air flow being deflected by the portion of 49
the top plate 49 of the cabinet 20 disposed be-
tween the closing sides 46, 41, of the sub-casing,
in a direction downwardly between the front face
81a of the rear heating element 4{ and the rear
face 22a of the front heating element 21, thence 45
through the bottom opening, see 50 Fig. 3, of
the sub-casing into and through the space de-
fined by the arcuate wall 5la, and finally through
the grille 26, downwardly and outwardly of the
cabinet. 50

For the dual purposes of increasing the effi-
ciency and rate of heat exchange and to define
the path of the heated air in the stated sub-
casing, the rear or inner heating element 41 is
provided with fins 4ic, which, as shown in Figs. 55
3 and 5, extend in vertical direction, and simi-
larly the front heating element 22 is provided
with the vertically extending fins 52.

The operation of the fans 28, 29, above de-
scribed, effects also the inflow of air through the 60
grilles 31, 32, at the opposite sides of the cabi-
net 20, thus functioning to recirculate the air of
the room or other space served by the cabinet and
to elevate the temperature of the circulated air
by passage of the same over the stated path of 65
flow into and through the stated sub-casing, in
heat exchange relation with the heating elements
41, 22, successively. The path of flow of the thus
recirculated and heated air is indicated by the
arrows applied in Figs. 3 and 4. 70

Advantageously, a thermostat or equivalent
controls the stages of operation and non-opera-
tion of the motor driven fan or fans, or equiva-
lent.

If desired, the top plate 49 may be provided 75
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with slots 49b and a co-acting louver 494 em-
ployed, to afford closure of the top plate 49 dur-
ing the period of operation of the fans, and the

opening of the slots in the top plate 49 during

the period of non-operation of the fans. A han-
dle 53, see Figs. 1 and 2, is shown for manual
operation of the louver 49a. The louver 49a
may be automatically operated by the thermo-
stat controlling the fan operation of the cabinet,
namely, to close the openings 49b of the top
plate 49 during the stage of fan obera,tion and
to open the openings 49b during the stage of
non-operation of the fan or fans, as will be un-
derstood by those skilled in the art.

The horizontal dimension of the outer heating
element 22, see Fig. 5, may be greater than that
of the inner heating element 41,
crease the effective area of the radiant face 21.

The cabinet may be located in the room or
other space as may be desired. In Figs. 1 and 3,
the cabinet is shown disposed adjacent a win-

dow, an arrangement which is of advantage in’

combination with the supply of fresh air from
the exterior of the building, as by means of a
duct extending through the window opening.

Such supplemental air may be supplied by a
conduit 55, see Fig. 3, installed under the sill 54a
of the window. The conduit 55 communicates in
a suitable manner with the interior of the cabi-
net, as through the space 56 at the rear of the
cabinet, leading downwardly, see Fig. 4, to the
respective filters 39 and the inlet conduits 40, 40,
of the fans, thus merging with the re-circulated
air in transit through and out of the cabinet.

The conduit 55 may be provided with suitable
means for silencing noises arising outside of the
building, and otherwise conveyed through the
conduit 55. An effective silencing means is had
by lining the inner walls of the conduit with
sound absorbing material, see 55¢, Fig. 3.

The valve 51, see Fig. 3, regulates the propor-
tion of fresh air delivered through the conduit
56, for given rates of fan operation, effective to
corresponding extent of suction through the con-
duit 56. The lever linkage 98, including an op-
erating handle 58¢, indicates adjustability of the
valve 5T, ‘

Figs. 6 and 7 illustrate diagrammatically varied
stages of air flow and of fan operation of the ge-
neric type of my invention as embodied in cabinets
above described, equipped with a supply of fresh
or conditioned air, and like parts are de51gna.ted
by like reference characters.

Specifically, Fig. 6 illustrates air flow by the
indicated multi-arrowed line 60 during the con-
dition of operation of the fan or fans 28, (29)
and also the supply of conditioned, in this in-
stance fresh air, under which circumstances the
valve 57 of the inflow conduit 55 is in open posi-
tion and the top plate 49 of the cabinet 20 has

its openings closed. It will be understood, as .

above explained, that air is drawn into the cabi-
net through the end openings 31, 32, to recircu-
late the air of the room or space served by the
cabinet. The thus constituted air projected
through the cabinet is heated by the stated heat-
ing elements and discharged from tne cabinet
through its lower opening 26 downwardly upon
the floor, while simultaneously heat is radiated
into the room or space by the radiant face 21 of
the front heating element 22. .

Specifically, Fig. 7 illustrates air flow by the
indicated multi-arrowed lines 61, 62 under the
condition of non-operation of the fan and the
opening of the slots of the top plate 49’ thus ef-

to thereby in- .

3

fecting air flow through the cabinet by convec-
tion, that is to say, by gravity, the air current

. indicated by the arrowed line 61 representing cur-

rents of air drawn through the end grilles 31, 32,
thence through the fans 28, (29) i. e., fan hous-
ings, thence through the rearward portion of the
sub-casing in contact with the rear face 41b of
the rear heating element 41, and thence upward-
ly through the slots 49b of the top plate 49. The
arrowed line 62 indicates air flow inwardly
through the grille or bottom opening 26, thence
upwardly through the sub-casing between and in
contact with the rear face 22a of the front heat-
ing element 21 and the front face 4fa of the rear-
ward heating element 41, merging with the air
flow indicated by the arrowed line 61, just de-
scribed, and discharged through the open top
plate 49,

Incidentally, Fig. 7 also shows the valve 57 of
the conduit 55 closed, thus shutting off the inflow
of fresh air, or the supplemental supply of con-
ditioned air furnished to the conduit 55. The
opening of the valve 57 brings about the supple-
mental supply of fresh or conditioned air through
the conduit 55 thence downwardly through the
space 56, into and through the blowers 28, (29),
merging with the air flow indicated by the ar-
rowed line 61.

Another type of embodiment of my invention
is ilustrated in Figs. 8 and 9 which illustrate a
cabinet having the exterior and general interior
construction shown in the preceding figures; like
parts are designated by like reference characters.

An essential feature specifically embodied in
the construction of Figs. 8 and 9 is the provision
of an open portion 65, of the top plate 49, serv-
ing as the inlet of the air re-circulated from the
room or other space into the cabinet 20, which air
flow is downwardly through the conduit 66, lead-
ing to the fan housings 30, and thence through
the sub-casing in which the heating elements are
housed, such air flow taking place during the
stage of operation of the fan or fans, as herein-
after more fully described. A filter 67 is shown
in the conduit 66. .

Figs. 8 and 9, also, show the top plate 49 having
an air discharge opening 68, communicating
through the conduit 69 with the sub-casing en-
closing the heating elements. The sub-casing,
as shown in the embodiment of Figs. 8 and 9.
embhodies also the discharge outlet 26 similarly
as in the hereinabove described embodiments.

The embodiments, as shown in Figs. 8 and 9
may also embody a conduit 55 for the inflow of

“fresh and other conditioned air; such conduit 55

is illustrated as provided with a valve 57 for the
control of the portion of fresh or conditioned air
supplied to the conduit 55 into the cabinet, to be
merged with the re-circulated air, similarly as in
the hereinabove described embodiments.

The embodiments, as shown in Figs. 8 and 9,
illustrate also the application of a plurality of
heating elements disposed within the sub-casing;
the illustrated construction of heating units com-
prises three units arranged in serial alignment
relative to one another, the two units 70 and TI
being disposed in the rearward channel portion
47 of the sub-casing and the unit 12 disposed in
the forward channel portion of the sub-casing.

The cabinet of Figs. 8 and 9 embodies a front
heating unit 22, the front face 21 of which serves
as the virtual front of the cabinet 20, thus pro-
viding for radiation of heat by and from the ra-
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all stages of supply of the heating medium to the
heating units of the cabinet.

The rearward heating units 70, Ti and 12 are
conveniently unitarily connected with the supply
pipe 23, and also with a common return pipe 28
if employed. The heating medium may be steam
or hot water and other suitable fluid medium.

It will be observed that in the embodiment of
Pigs. 8 and 9, the filter 67 serves to filter any
-fresh air supplied by the conduit 55 as well as alr
recirculated through the cabinet passing through
the opening 65 of the top plate of the cabinet
during the stage of fan operation.

The front heating unit 22 of the embodiment
of Figs. 8 and 9 is advantageously enlarged in
vertical dimension as compared with the rear-
ward heating units 70, T, 72, or positioned to ex-
tend vertically above the sub-casing, such en-
larged dimension or vertically upper position of
the front heating unit 22 affording the advantage
of serving as a side of the conduit 69 at the
rearward face 22a of the front heating element,
to add supplemental heating facial area of the air
flowing through the conduit, as will appear more
fully hereinafter.

The sub-casing and the inclusion of the rear-
ward heating units 10, Ti,
the rearward and forward channels of the sub-
casing, may Le varied as desired; a satisfactory
arrangement is had by extending a partition 41a
from the arcuate wall 5ia between two of the
heating units, say between heating unit Tf and
heating unit 12, thus disposing the heating units
10, 11, in the rearward channel 47 of the sub-
casing, and the heating unit 712 in the forward
channel of the sub-casing.

Figs. 10 and 11 illustrate diagrammatically va-
ried stages of operation of the embodiment shown

in Pigs. 8 and 9, like parts are designated by like .

reference characters.

Fig. 10 indicates by the multi-arrowed line 13
the air flow in the stage cf fan operation, namely,
through the opening 65 of the top plate of the
air recirculated from the room or space served
by the cabinet with such supplemental fresh or
conditioned air supplied by the conduit 55 deter-
mined by the extent of openhing of its valve 5T.
The proportion of such supplied fresh or condi-
tioned air for any given setting of the valve 57
and given rate of operation of the fan or fans
includes the factors of relative resistance to air
flow occasicned by the cross-sectional areas of
the conduits and angularity of angular parts, rel-
ative temperatures, etc., as well understood by
those skilled in the art.

The arrowed line 14, see Fig. 10, indicates the
air flow into the channel 47 of the sub-casing,
projected by the fans in moving heat exchange
contact with the rearward heating units.

The arrowed line 15, see Fig. 10, indicates the

flow of heated air through the upper opening 68 -

in the top plate of the cabinet diverted from the
air flow 74, and the arrowed line 16 indicates the
flow of heated air 74 projected downwardly
throughb the sub-casing during fan operation and
discharged through the bottom opening 26.

Radiant heat, of course, is supplementarily sup-
plied by the front face 21 of the front heating
unit.

Fig. 11 shows the air flow during the stage of
nonoperation of the fan or fans, and incidentally
for closed position of the valve 57 of the supply
of fresh or conditioned air.

In Fig. 11, the arrowed line 717 shows the air

12, or equivalent, in
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flow through the cabinet of the type illustrated
in Figs. 8 and 9, during the stage of non-opera-

_ tion of the fan or fans 28, 29. The air flow rep-

resented by the arrowed line 17 is through the
bottom grille or opening 26, thence upwardly
through the forward channel of the sub-casing,
in moving heat exchange contact with the rear-
ward face 22a of the front heating element 22,
and also with the faces of the heating element
12, thence passing through the upper discharge
channel 89, in further moving heat exchange con-
tact with the upper or extended portion of the
rear face 22a of the heating element 22, and
eventually discharged through the opening 68 of
the top plate of the cabinef.

The currents of heated air engendered by the
heating elements 10, 71, In the rearward chan-
nel 41 of the sub-casing, rise in the rearward
channel of the sub-casing 41 to the top of its
wall 47b and merge with the air flow 17 through
the channel 69, and are discharged through the
upper opening 68.

My invention also provides for humidifying the
air currents discharged or passing through the
cabinet.

One preferred form of humidification is illus-
trated in Figs. 1 to 4, and comprises a receptacle
80, see Figs. 2 and 5, arranged to receive water,
see 81, which is heated by a suitable heating ele-
ment, preferably an electrical heater unit, indi-
cated at 82. The receptacle 80 has a discharge
opening 83 which communicates with the sub-
casing within the cabinet between the inlet and
outlet of such sub-casing, see Figs. 2 and 3,

" whereby the moisture supplied by the humidifier

merges with the flow of heated air passing
through the sub-casing during fan-operation
and non-operation and therefore under condi-
tions precluding “clouding” and also precluding
any accumulation of moisture within the cabinet
at all times.

The receptacle 80 may be supplied with water
in any suitable manner. As illustrated in PFigs. 1
and 2, the moisture is shown supplied manually,
as through the inlet port 84, extending through
one side of the cabinet, and provided with a
closure cap 85.

Preferably, the humidifier is operated solely
during the stage of fan operation, and also pref-
erably subject further to the control of a humidi-
stat. Should a humidistat not be employed, the
operation of the humidifier may be controlled by
a manually operated or other electrical switch.

-Provision is made for opening the electrical
circuit under the condition of depletion or sub-
stantial depletion of the water 81 in the re-
ceptacle 8). One form of such control comprises
a mercoid switch, indicated at 82a, which is con-
nected in series with the electrical resistance of
the electrical heater unit 82; the mercoid switch
is arranged to be moved to circuit-open position
under the condition of depletion of the water, as
by physically mounting the mercoid switch 82a
on a spring support 82b, to the free end of which
is attached a chain 82c, in turn attached to a
float 82d, whereby under the condition of the
level of the water 81 subsiding below a predeter-

.mined height, the unbuoyed weight of the float

82d effects the downward tilting of the spring
support 82b, to move the mercury under gravity
cut of engagement with the terminals of the
mercoid switch 82a, thus interrupting the cir-
cuit through the electrical heater unit 82. The
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the end indicated at 82¢ of the glass bulb of
the mercoid switch 82a.

Fig. 12 is a diagram of a typical electrical cir-
cuit. The service lines, represented at 86, 87,
are suitably connected with the terminals of the
fan motor 30, such circuit including a switch or
thermostat 88. The leads 89, 90 connect the
terminals of the electrical heater unit 82 of the
humidifier 80 with the service lines 86, 87, pref-
erably between the switch or thermostat 88 and
the motor 30, to thereby render the humidifier
responsive in operation to a thermostat 88,
and/or any electrical switch 88, as well as oper-
ative solely during fan-operation. The humidi-
stat (or a manually operated switch) is indicated
at 91,

Under the stated arrangement, the fan motor
30 is set in operation upon throwing .in the
switch 88, or upon closure of the circult by a
thermostat 88. Assuming the employment of a
humidistat 91 and further that the moisture con-
tent of the room or space supplied by the cabinet
is below the normal or predetermined humidity
value, and further assuming water of sufficient
height to be contained in the humidifler 80,
the closure of the circuit through the fan motor
30 simultaneously effects the closure of the cir-
cuit through the electrical heater 82 of the hu-
midifier, thus providing for the evaporation of
the water in the humidifier 80, and supplied to
the heated air current passing through the cabi-
net.

However, under the circumstance of the mois-
ture of the room or space being at or above the
normal or other predetermined humidity value,
the switch 91 of the humidistat is in open-circuit
position, thus rendering the humidifier idle.
Also, in the event of depletion of water in the
humidifier 80, as above more fully explained, the
circuit through -the mercoid switch 82¢ is dis-
connected, thus rendering the humidifier idle.

It will be observed that the bottom or lowerly
disposed opening of the grille 26 serves the dual
purposes of the discharge therethrough of its
heated air during the stage of fan operation as
well as the inflow therethrough of air during the
stage of non-operation of the fan motor, and
also to afford access to the motor and/or fan or
fans, without disturbance of other parts of the
cabinet.

The cabinet illustrated in Figs. 13 and 14 illus-
trates another embodiment of my invention, con-
forming generally to the above stated principles.
The cabinet, see Figs. 13 and 14, includes the lower
opening 26 in its front face, the openings 32, 32
at lowerly portions of its opposite ends, and slot-
ted or other openings 49b in its top plate 49. A
distinguishing feature of the cabinet, shown in
Figs. 13 and 14, resides in a deflector plate 100,
secured at its rear edge 100a to the rear plate
45, and suitably arched and suitably extended
determined by the location of its free edge 100
to deflect during the stage of fan operation the
major portion of -the heated air downwardly
through the front channel of the sub-casing, in
heat exchange with the rear face 22¢ of the front
heating element 22 and the front face 41a of the
rear heating element 41, to be discharged through
the lower grille or opening 26, while simultaneous-
ly providing for a lesser flow past the free edge
100b through the open top 49. Such conjoint
air flow is diagrammatically illustrated in Fig. 15,
the arrowed line (01 representing the air pro-
jected by the fan or fans upwardly through the
rear channel of the sub-casing, in heat exchange
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contact with the rear face 410 of the rear heating
element 41, thence deflected by the deflector 100
partly downwardly as indicated by the arrowed
line 102 through the front grille or opening 26 and
partly upwardly represented by the arrowed line 5
103 through the slotted or other perforated top 49.
Such air flow includes the recirculation of the air

of the room or other space serviced by the cabinet,
which enters through the lower opposite end
openings 32, 32, and may also include any fresh 10
air supplied through the inflow passage 59, indi-
cated by the arrowed line 104, the relative volume
being controlled by the settingof its valve 57 by
its regulating handle 58a.

Fig. 16 indicates the stage of non-operation of 15
the fan, the arrowed line 105 indicating the air
flow induced by gravity or convection currents,
namely by entry of air through the lower grille
or opening 26, upwardly in heat exchange con-
tact with the rear face 22q of the front heating 20
element 22 ard the front face 4ia of the rear
heating element 41, thence past the front free
edge 100b of the deflector 100 and discharged
through the perforated or open top 49. A heat-
ed air current, as indicated by the arrowed line 25
106, also arises, induced at the rear face #1b of
the rear heating element 41, the current flowing
upwardly in the rear channel of the sub~casing,
past the free edge 100b of the deflector and
through the open top 49, entrailing air from the 30
room re-circulated through the compartments 36,

.36 of the fans 28, 29, now idle. Fig. 16 illustrates,

incidentally, the valve 57 of the fresh air intake 55
in closed position.

Referring to Fig. 3, the outer edge 55b of the 35
conduit §9, for the supply of fresh air from the
outer atmosphere, is preferably upturned, to serve
as an eave, for the purpose of eliminating rain
being entrained through the mouth of the chan-
nel 55. It will be understood that other refine- 40
ments of the specific parts shown or indicated in
the drawings are incorporated in the commercial
embodiments of my invention.

Whereas I have described my invention by ref-
erence to specific forms thereof, it will be under- 45
stood that many changes and modifications may
be made without departing from the spirit of the
invention.

I claim:

1. The combination of a cabinet provided with 5¢
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, heating means
disposed in the cabinet, said heating means in-
cluding a heating element having a face located
in said facial opening of the cabinet to provide
for radiant heating, and means for projecting air
through the cabinet in heat exchange contact
with said heating means and for discharging the
thus heated air through said lowerly disposed -
opening of the cabinet. 60

2. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, heating means
disposed in the cabinet, said heating means in-
cluding a heating element having a face located
in said facial opening of the cabinet to provide
for radiant heating, conduit means within the
cabinet embracing said heating means, and means
for projecting air through the conduit means in
heat exchange contact with said heating means
and for discharging the thus heated air through
said lowerly disposed opening of the cabinet.

3. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, said cabinet 9
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being further provided with an opening in its
top, heating means disposed in the cabinet, said
heating means including a heating element hav-
ing a face located in said faclal opening of the
cabinet to provide for radiant heating, and means
for projecting air through the cabinet in heat
exchange contact with said heating means and
for discharging the thus heated air through said
lowerly disposed opening of the cabinet, said
opening in the top of the cabinet serving to dis-
charge heated air during the stage of non-opera-
tion of the fan.

4. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, sald cabinet
being further provided with an opening in its top,
heating means disposed in the cabinet, said heat-
ing means including a heating element having a
face located in said facial opening of the cabinet
to provide for radiant heating, conduit means
within the cabinet embracing said heating means,
said conduit means communicating with said

opening in the top of the cabinet, and means for

projecting air through the conduit means in heat
exchange contact with said heating means and for
discharging the thus heated air through said low-
erly disposed opening of the cabinet. ;

5. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one side of its faces, heating
means disposed in the cabinet, said heating means
comprising a plurality of heating elements dis-
posed in spaced relation to one another, one of
said heating elements having a face located in
said facial opening of the cabinet to provide for
radiant heating, conduit means within the cabinet
embracing said heating elements in serial rela-
tion, and means for projecting air through said
conduit means in heat exchange contact with
said heating elements serially and for discharging
the thus heated air through said lowerly disposed
opening of the cabinet.

6. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, heating means
disposed in the cabinet, said heating means in-
cluding a heating element having a face located
in said facial opening of the cabinet to provide for
radiant heating, and means for projecting air
through the cabinet in heat exchange contact with
said heating means and for discharging the thus
heated air through said lowerly disposed opening
of the cabinet, said air projecting means includ-
ing fan means disposed rearwardly and lowerly
within the cabinet.

7. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, heating means
disposed in the cabinet, said heating means in-
cluding a heating element having a face located
in said facial opening of the cabinet to provide
for radiant heating, conduit means within the
cabinet embracing said heating means, and means
for projecting air through the conduit means in
heat exchange contact with said heating means
and for discharging the thus heated air through
said lowerly disposed opening of the cabinet, said
air projecting means including fan means dis-
posed rearwardly and lowerly within the cabinet.

8. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, said cabinet
being further provided with an openig in its
top, heating means disposed in the cabinet, said
heatibg means including a heating element hav-
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ing a face located in said facial opening of the
cabinet to provide for radiant heating, and means
for projecting air through the cabinet in heat ex-
change contact with said heating means and for -
discharging the thus heated alr through said
lowerly dicposed opening of the cabinet, said
opening in the top of the cabinet serving to dis-
charge heated air during the stage of non-opera-
tion of the fan, sald air projecting means in-
cluding fan means disposed rearwardly and low- 10
erly within the cabinet,

9. The combination of a cabinet provided with a
lowerly disposed opening, said cabinet having also
an opening in one of its faces, said cabinet being
further provided with an opening in its top, heat- 15
ing means disposed in the cabinet, said heating
means including a heating element having a face
located in said facial opening of the cabinet to
provide for radiant heating, conduit means with-
in the cabinet embracing sald heating means, said 20
conduit means communicating with said opening
in the top of the cabinet, and means for project-
ing air through the conduit means in heat ex-
change contact with sald heating means and for
discharging the thus heated air through said low- 25
erly disposed opening of the cabinet, said air pro-
jecting means including fan means disposed
rearwardly and lowerly within the cabinet.

10. The combination of a cabinet provided with
8 lowerly disposed opening, said cabinet having 30
also an opening in one side of its faces, heating
means disposed in the cabinet, said heating
means comprising a plurality of heating elements
disposed in spaced relation to one another, one of
said heating elements having a face located in 35
said facial opening of the cabinet to provide for
radiant heating, conduit means within the cabi-
net embracing said heating elements in serial re-
lation, and means for projecting air through said
conduit means in heat exchange contact with 40
said heating elements serially and for discharging
the thus heated air through said lowerly disposed
opening of the cabinet, said air projecting means
including fan means disposed rearwardly and
lowerly within the cabinet, 15

11. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, heating means
disposed in the cabinet, said heating means in-
cluding a heating element having a face located 50
in said facial opening of the cabinet to provide
for radiant heating, means for projecting air
through the cabinet in heat exchange contact
with said heating means and for discharging the
thus heated air through said lowerly disposed 55
opening of the cabinet, and means for supplying
fresh or conditioned air to the cabinet.

12. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, heating means 60
disposed in the cabinet, said heating means in-
cluding a heating element having a face located in
said facial opening of the cabinet to provide for
radiant heating, conduit means within the cabi~
net embracing sald heating means, means for 65
projecting air through the conduit means in heat
exchange contact with said heating means and
for discharging the thus heated air through said
lowerly disposed opening of the cabinet, and
means for supplying fresh or conditioned air to 70
the cabinet. -

13. The combination of a cabinet pravided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, sald cabinet
being further provided with an opening in its 78

Lo
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top, heating means disposed in the cabinet, said
heating means including a heating element hav-
ing a face located in said facial opening of the
cabinet to provide for radiant heating, means for
projecting air through the cabinet in heat ex-
change contact with said heating means and for
discharging the thus heated air through said low-
erly dispcsed opzning of the cabinet, said open-
ing in the top of the cabinet serving to discharge
heated air during the stage of non-operation of
the fan, said air projecting means including fan
means disposed rearwardly and lowerly within
the cabinet, and means for supplying fresh or
conditioned air to said conduit means.

14. The combination of a cabinet provided with
a lowerly disposed opening, caid cabinet having
also an opening in one side of its faces, heating
means disposed in the cabinet, said heating means
comprising a plurality ¢f heating elements dis-
posed in spaced relation to one another, one of
said heating elements having a face located in
said facial opening of the cabinet to provide for
radiant heating, conduit means within the cabi-
net embracing said heating elements in serial re-
laticn, means for projecting air through said con-
duit means in heat exchange contact with said
heating elements serially and for discharging the
thus heated air through said lowerly disposed
opening of the cabinet, said air projecting means
including fan means disposed rearwardly and
lowerly within the cabinet, and means for sup-
plying fresh or conditioned air to said conduit
means. ,

15. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
also an opening in one of its faces, heating means
disposed in the cabinet, said heating means in-
cluding a heating element having a face located

in said facial cpzning of the cabinet to provide .

for radiant heating, means for projecting air
through the cabinet in heat exchange contact
with said heating means and for discharging the
thus heated air through said lowerly disposed
opening of the cabinet, and means for supplying
humidity within the cabinet.

16. The combination of a cabinet provided with
a lowerly disposed opening, said cabinet having
&lso an opening in one of its faces, heating means
disposed in the cabinet, said heating means in-
cluding a heating element having a face located
in said facial opening of the cabinet to provide
for radiant heating, conduit means within the
cabinet embracing said heating means, means for
projecting air through the conduit means in heat
exchange contact with said heating means and
for discharging the thus heated air through said
lowerly disposed opening of the cabinet, and
means for supplying humidity to said conduit
means.

17. The combination of a cabinet, heating
means disposed within the cabinet, means for pro-
jecting air in heat exchange relation with said
heating means, thermostat means controlling said
air projecting means; humidifying means ar-
ranged to communicate with the interior of the
cabinet, and means for effecting simultaneous
operation of said humidifying means and said
air projecting means and simultaneous non-
operation of said humidifying means and said air 10
projecting means, said humidifying means in-
cluding means responsive to the level of the water
in said humidifying means to render said humidi-
fying means non-operative under condition of wa-
ter depletion. 15

18. The combination of a cabinet, heating
means disposed within the cabinet, means for
projecting air in heat exchange relation with said
heating means, thermastat means controlling said
air projecting means, humidifying means ar- 20
ranged to communicate with the interior of the
cabinet, humidistat means controlling said hu-
midifying means and means for effecting simulta-
necus operation of said humidifying means and
faid air projecting means and simultaneous non- 25
operation of said humidifying means and said air
projecting means, said humidifying means includ-
ing means responsive to the level of the water in
said humidifying means to render said humidify-
ing means non-operative under the condition of 30
water depletion.

19. The combination of a cabinet, heating
means disposed within the cabinet, means for
projecting air in heat exchange relation with
said heating means, thermostat means controlling 35
said air projecting means, humidifying means
arranged to communicate with the interior of the
cabinet, humidistat means controlling said
humidifying means and means for effecting si-
multaneous operation of said humidifying means 40
and said air projecting means and simultanecus
non-operation of said humidifying means and
said air projecting means; said humidifying means
including means responsive to the level of the
water in said humidifying means for rendering 45
said humidifying means non-operative under the
condition of water depletion.

20. The combination of a cabinet provided with
alowly disposed opening, said cabinet having
also an opening in one of its faces, heating means 50
disposed in said cabinet, said heating means in-
cluding a heating element having a face located
in said facial opening of the cabinet to provide
for radiant heating, and means for projecting air
through the cabinet in heat exchange contact 55
with said heating means and for discharging the
thus heated air through said lowerly disposed
opening of the cabinet.

CLARENCE M. WOOLLEY"
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