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This invention is an electric heater of the type
wherein heating elements are located within a
casing, through which air is forced by a fan, so as
to insure a circulation of heated air.

In the operation of electric heating apparatus
of the type above mentioned, there is always dan-
ger that the heater will destroy itself by building
up a destructive temperature, if the fan for any
reason fails to operate. One of the objects of the
invention is to overcome this objectionable con-
dition, by providing safety means for automati-
cally shutting off the current to the heater, if for
any reason there is a failure of the motor circuit
or an undue rise of temperature withm the heat-
ing chamber.

With a three phase motor, it is undesirable to
put the motor circuit through the usual emer-
gency fuse, commonly placed in the heater circuit
as a last resort protection. This is because it is
not good practice to allow the heater to build up
excessive temperatures within the casing, to the
degree necessary to blow.the heat fuse. In other
words, the heat fuse should be an emergency fea-
ture of last resort, in case all other safety factors

5 fail, and therefore not utilized in any other way.

Aside from this, however, there are conditions
which might damage the motor, but which would
not be prevented by any form of temperature fuse
located in the heating chamber. For instance,
some external fuse on the line might blow, or some
loose connection might produce a single phase
condition on the three phase motor, in which
event the motor would be damaged and burned

_ out, unless the circuit was cut off in a short time,

In view of the above, a further object of the
invention is to provide a safety control, not de-
pendent upon the heat fuse normally employed
as & final safety factor, but so constructed and
arranged that the circuits to the heater and to
the motor will be automatically broken, in-the
event of a failure of the motor circuit, or an over-
heating of the heater coil, or both. A further
object is to provide a heater of the character men-

. tioned equipped with a heater of low storage ca-

pacity, so that the normally employed heat fuse
may be placed close to the heater coils, and set
at a relatively small margin above its normal tem-
perature, thereby insuring much better protec-
tion. A further object is to provide a simple and
novel form of heater.

The invention will be hereinafter fully set forth
and particularly pointed out in the claims.

In the accompanying drawings:—

Figure 1 is a perspective view illustrating an
electric heating apparatus constructed in accord-

e

(CL 219—39) : \

ance with the invention. Figure 2 is a diagram-

matic sectional view. Pigure 3 is a diagrammatic
iront elevation illustrating a novel form of elec-
trical heater. Figures 4 and 5 are similar views
illustrating a modified form of heater. Figure 6
is a diagrammatic perspective view illustrating
the circulation of the air through the heater.
Figures 7, 8 and 9 are diagrammatic views illus-
trating a modified system of air circulation. Fig-
ures 10 and 11 are diagrammatic views illustrat-
ing other modifications of the heating device.
Figures 12 and 13 are diagrammatic views illus-
trating the heater and fan circuits for three phase
and single phase motors, respectively, with the
safety control means applied thereto. Fig. 14 is
a similar view illustrating a modified circuit.

Referring to the drawings, and particularly to
Figures 1 and 6, 15 designates a casing which may
be constructed of any suitable or: desired mate-
rial, and provided with a motor chamber 16 and a
heating chamber 17. The front of the motor
chamber is closed by a suitable cover 18, which is
shown broken away in Figure 6. The front wall
of the heater chamber is provided with an outlet
opening 19, and the wall between the two cham-~
bers is provided with an air inlet opening 20,
through which the shaft of motor M extends, so
as to rotatably support the fan or blower P, with-
in chamber 17. = Air enters the casing 15 through
the opening 21 formed in the space above the
heater chamber 17, and passing through the
motor chamber 16 is introduced into the heating
chamber through the opening 20 (see Figure 6).
It will be noted that a certain amount of the radi-
ated heat from the heating elements is intercept-
ed by the wall between the chambers, and trans-
mitted by said wall to the air within the cham-
ber 16 before it passes to the heating chamber
through the opening 20. The said wall also serves
to protect the motor from the radiant heat.

Any preferred form of electrical heater may be
employed, but a desirable form is illustrated in
Figures 2 to 5, both inclusive. Referring to said
figures, the fan F is placed within the usual type
of scroll casing 25, provided with an outlet open-
ing 26, normally registering with the outlet open-
ing 19 of the casing, the inlet opening 20, above
mentioned, being in the side of the casing. Lo-
cated inside of the scroll casing 25 are heating
elements 27, which, in the forms illustrated in
Figures 2 and 3 each consisting of a plurality of
flat electric heater elements arranged edge to
edge in parallel relation, in such manner as to
conform to the comtour of the inner surface of
the scroll casing 25, and also to partially encircle
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the periphery of the fan F. In operation, as the
fan is revolved by the motor, air is drawn in
through the opening 20, and is then thrown out-
wardly at all points by the centrifugal force, so
that the outthrown air will impinge upon the
heating elements and become heated, being
finally driven out through the opening 26. By
placing the thin heating elements 27 around the
inside of the scroll, they are exposed to the di-
rect impinging air current and rapidly heat the
alr

In the form illustrated in Figures 4 and 5, the
heating elements 27* are similarly arranged flat
units, supported by suitable arms 28, within the
casing 25, and concentric with respect to the fan
F. By means of this arrangement, the fan causes
alr currents to move in a radial direction between
the heater elements and in contact with the heat-
ed surfaces thereof, before being discharged into
the atmosphere. '

An advantage of either type of heater thus far
described is that the heating elements radiate a
considerable amount of heat into the fan wheel
itself, because radiant heat is not absorbed direct-
Iy by the air. All of the radiant heat that escapes
from the internal curve of the heater elements
strikes directly toward the center, into the rapid-
ly moving fan wheel, which becomes an ideal me-
dium for transferring the heat to the air, because
the wheel has every portion of its exposed area
under a maximum frictional contact with the air
travelling through the heating chamber.

In the modifications illustrated in Figures 7,
8 and 9 the casing 15* is divided into the motor
chamber 16* and heating chamber 178, but the
wall 30 between said chambers is closed, except
for an opening just large enough for the passage
of the motor shaft. The motor, fan and heating
elements may be arranged according to any of the
forms described in connection with the preceding
figures. In Figure 7, however, the heating means
is shown as consisting of a plurality of parallel
circular disks having central openings through
which the fan extends. The disks are laterally
spaced with respect to each other but axially
with respect to the heater chamber, so that
their flat surfaces are radially positioned with
respect to the fan shaft. In Figure 8 the heater
elements 27 are of the same type as those illus-
trated in PFigures 2 and 3.

As will be more readily understood from Figure
7, the heating chamber 17* is located between the
motor chamber 16* and an air circulating chamber
31, which connects the motor chamber 16 by a
passage 32. The wall between the circulating
chamber 31 and the heating chamber 17 is pro-
vided with an opening 33 through which air is in-
troduced into the heating chamber. By this ar-
rangement, the air enters the motor chamber 162,
and passes around the heater chamber through
passage 32 to the chamber 31, and thence
through opening 33 into the heating chamber.
The heated air is expelled in the usual way, being
preliminarily heated before it enters the heating
chamber. By this arrangement, a highly satis-
factory transfer of heat at low heater temper-
atures is accomplished, because it allows a con-
centrated heat source without wasting space.
The forms of heater thus far described also have
the advantage that the fuse X, normally placed
in the heater circuit, as a safety factor, may be
placed within the casing which houses the various
parts. It should also be observed that the heat-
ing elements 27, which are shown in Figures 2
and 3 as forming a lining for the inner surface
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of the scroll casing 25, are shown in Figure 8 as
themselves constituting the scroll without the
surrounding casing 25.

In Figure 10 is shown another modified form
of heater for attachment to ceilings, or other
overhead supports. In this form the heater
chamber 35 is formed of a suitably shaped casing
depending from an air supply chamber 36 of
larger diameter, suspended from a ceiling or
other support in any desired manner. The motor
M is also suitably supported so that- one end
extends through an opening 37 in the top wall
of chamber 36, which is spaced from the ceiling,
as shown. The fan F is mounted on the motor
shaft and positioned to operate within the heater
chamber 35. The heater consists of a plurality
of annular heater elements 40 and 41 arranged
concentrically with respect to each other, and
with respect to the axis of the motor shaft, being
spaced apart so that air circulated by the fan
may pass between the respective heater elements.
In other words, the surfaces of the heater units
extend parallel with each other and with the
axis of the fan, the element 41 in effect consti-
tuting an annular wall of a heating chamber
which is located concentrically around the fan.
It will be observed that the elements 41 are posi-
tioned so as to enclose the fan, while the elements
40 are positioned below the fan. The heaters 40
may be omitted without departing from the spirit
of the invention. In operation, air is drawn
through the opening 37 and also through the
peripheral space 38 between the chamber 36, and
the heater ring 41, and is discharged downwardly
in a manner which is obvious from the drawings.
A suitable screen 39 covers the lower part of
casing 35. The upper wall of chamber 36 is so
positioned as to intercept radiant heat from the
heating means within the chamber. A twop-fold
result is thereby obtained, first, to protect the
motor from the radiant heat of the heating ele-
ments, and second, to pre-heat the air flowing
over and in contact with said wall, before it
passes through the opening 37 into the heater
chamber. By surrounding the fan with the
heater means 41, radiant heat is also transmitted
to the fan and transferred thereby to the air
current passing through the heating chamber.
It is to be understood that Figure 10 is purely
diagrammatic, and no attempt has been made to
illustrate the details of structure by means of
which the various parts are supported, it being
obvious to those skilled in the art that this may
be done in various ways.

In Figure 11 is another modification in which
additional heating elements 42 are placed within
the inner chamber 43 leading to the fan chamber
44. By this arrangement, the air is heated as
it is drawn into the fan chamber. :

It will be noted that in the forms illustrated
in Figures 1, 6, 7, 8, 9 and 10, the various cham-
ber walls arocund the heater are naturally heated
by the radiant heat thrown out by the heater
units which are exposed within the heating
chamber, so that the air entering the fan cham-
ber or heating chamber is pre-heated by passing
over and in contact with said walls before being
drawn into the heating chamber. In each in-
stance, the fan is also heated by radiant heat
from the heater units, and a part of this heat
is also transferred to the air stream as it sweeps
over the fan blades.

Referring to Figure 12, the motor M is of the
three phase type. The lead-in wire a, which is
connected with a suitable source of energy is
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provided with a branch b which leads through
a fuse ¢ to a manual switch d, located within a
suitable control box diagrammatically illustrated.
Included in the heater circuit is a standard type
thermostat e, which is connected with the switch
d, so that while said switch is in circuit closed
position, the thermostat will control the circuit.
From the switch d a conductor f leads through
& standard type of heat fuse g to protect the
heater circuit, and thence by a conductor h
through the safety switch i, to the coil § which
forms part of an electromagnetic device con-
trolling switches n, n’ and n2, the functions of
which will be later described. ‘A wire k leads
from the coil 5 to the outlet terminal .

The terminal a is also connected by means of
the switch n with the heater through wire o, the
return wire p leading to the outlet terminal 1

* through switch n2. The terminsal m is connected
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by the switch n’ to the heater through the con-
ductor g, and the return is also through wire p,
switch n2 and terminal I. The arrangement is
such that while current is passing through the
magnetic coil 4, the switches 7, n’ and 12 are
maintained in circuit closing position, against

the tension of springs tending to open them, so

that the heater is in circuit with the source of
energy. !

The conductors ¢ and o are also connected by
branch wires r and ¢ respectively, with the motor
M, the return being through wire s, which con-
nects with the conductor p, and through the switch
n2 to the terminal I. The branch wires r and ¢
are provided with thermally responsive devices T,
which control the operation of the safety switch
i, and through said switch the magnetic coil 7.
Any preferred type of thermal control safety de-
vice may be employed, but it is preferred.to use a
well known thermdl overload relay device now
on the market and illustrated conventionally in
Figure 1 of the drawings. In this device the
thermal overload relay is of the melting alloy type
having a mica insulated heating element of
nichrome wire or ribbon. The alloy is contained
in a cup or cylinder 45 back of the heating ele-
ment into which the stem of a control ratchet 46
extends. This ratchet normally engages a reset
bar B, which is connected to the safety switch i.
Said bar is normally under spring tension tend-
ing to move the bar and the switch in a direction
to open the circuit, and the ratchet is arranged
to normally hold the bar in a neutral position
against the spring tension. When an overload
occurs, the thermal unit gradually rises in tem-
perature finally melting the alloy and allowing
the stem of the ratchet wheel to turn, releasing
the reset bar B, so that the spring tension applied
to said bar will cause it to move the switch i
to the circuit breaking position, thereby deen-
ergizing the coil j and permitting the switches n,
n’ and n2 to move to open circuit positions.

In operation, with the circuit closed through
the switch d, the device is of course under the
control of the thermostat e, so that the operation
of the motor is governed by the temperature of
the room. - If, however, the motor should stop for
any reason, as for instance the blowing of an ex-
ternal fuse on the line, or some loose connection,
or a break in one of the conductors, a condition
would be created which would throw the motor

out of operation, whereupon the tendency of the.

heater is to build up the temperature to a de-
structive point. In a short time the heater tem-
perature builds up sufficiently to melt the alloy,
and thereby releases the bar B, thereby effecting

3

the opening of all circuits. After repairs have
been made or the defective condition otherwise
corrected, the thermal alloy having cooled, the
switches may be reset by moving the bar B back
until it is reengaged by the ratchet.

In Figure 13 the same thermal control is shown
as applied to a single phase motor. In this ar-
rangement the terminal ¢’ is connected through
the fuse ¢’ and wire b’, with the switch d’ and
and thermostat e’, fuse element g’, and return
wire h’, safety switch i’, magnetic coil 7', wire k’,
and terminal I’, all in the same manner as the cor-
responding parts in Figure 11. The terminals
o’ and I' are also connected by switches n3 and
n4, the switch n4 controlling the return from the
heater. The thermal relay element T is connected
with the switch n3 by means of a wire leading to
the motor, both the motor and the heater circuits
returning through the switch n4 and the terminal
I'. The operation of the parts is identical in the
two systems, the only difference being in the num-
ber of poles in the control and the number of wires
to the heater.

In the form of the invention illustrated in
Figure 14, the lead-in wire a, branch b, fuse ¢,
manual switch d, thermostat e, conductor f, fuse
9, return conductor % and terminal I are the same
as in the form illustrated in Figure 12. . The con-
ductor h is connected with the terminal I through
a magnetic coil u, conductor » and switch n2.
The terminal a is also connected by a conductor
w, switch z and conductor ¥ to ohe of the coils of
the heater H, the return being through conductor
2, switch 2 and conductor 2’ to the terminal L

In a similar manner the terminal m is connected -

by a conductor w’, switch z’ and conductor ¥ to
another coil of the heater, the return being
through the conductor z, switch 2, conductor 2’
to terminal Z. It will be observed that the mag-
netic coil u controls the operation of the switches
Z, ' and x2, so that while said coil is energized
the circuit is closed to the heater, and upon de-
energizing of said coil the.circuits to the heater
are automatically broken. It will also be ob-
served that the coil u is controlled by the switch
n2. .

In addition to the thermostat and hand switch
above described, a second thermostat e2 and hand
switch d2 are provided, for controlling the cir-

cuits to the fan motor M. The switch d2 is con-

nected with the terminal a by a conductor ¢2, and
the thermostat €2 is suitably connected with the
switch d2 in an obvious manner. Leading from
the switch d2 is a conductor f2, connected by a

safety switch 2 with one terminal of a magnetic F

coil 72, the other terminal of said coil being con-
nected by wire 2 with the terminal I. Said coil
72 controls switches n, n’ and n2 in a manner
similar to the control described in connection
with Figure 12. The switch n’ connects the ter-
minal a, by means of conductor #’ with the mo-
tor M, the return being through wire §’, switch
Z, wire w and terminal I. ‘The terminal m is con-
nected by switch n’, through conductor t’, with
the motor M, the return being through wire s’,
switch 72 fo terminal I. The thermally respon-

sive devices T are placed between the switches

n, n’ respectively and the conductors r’ and #’

respectively, the control device including the reset -

bar B, being practically the same as that de-
scribed in connection with Figure 12,

. From the foregoing, it will be noted that sep-
arate magnetically-controlled switches are pro-
vided for the fan motor and the heater coils
respectively, but that they are so interlocked that
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each one is controlied by & separate thermostad

or by a separate hand switch, as desired. It

will be observed, however, that under no condi-

tions can the heaters receive current unless the
§ motor is runniag, but that on the contrary, the
motor and the fan may run without heat. This
will appear from the operation which is as fol-
lows

The thermostat e is preferably placed at thc
heater inlet and may be set for any desired tem-
perature, and controls its circuit in the same
manner as described in connection with Pigure
12. The thermostat €2 is located in the room
where a uniform temperature is to be maintained,
and operates at whatever femperatures it is set
for, to stop and start the fan, by energizing or
deenergizing the coil 72, as the case may be., If
the room temperature drops to the predetermined
minimum, assuming the switeh d2 to be closad,
the circuit is closed so that current flow is from
terminal a, conductor b, fuse g, conductor e2,
switch d2, thermostat €2, conductor f2, salety
switch 12, coil 72, conductor k2 and terminal i.
The closing of this circuit energizes the coil 72,
thereby closing the switches n, n’ and n2.

‘While the circult is closed through the switches
n, n’, n2, a branch circuit to the heater is also
maintained from terminal a¢ by means of con-
ductor w, switch x, and conducter y, the heater,
and returned by conductor z, switch z2, condug-
tor 2 to terminal . At the same time, the fer-
minal m is conmected with the heater by means
of conductor w’, switch 2/, conductor ¥’ and re-
tumed through conductor z, switeh 22, conduc~
tor 2" to terminal 1.

Shouid the temperature rise above the prede-
termined medium in the vicinity of the fan, the
circuit will be broken by the thermostat e, there-
by deenergizing the coil », and permitting the
switches x, =" and 2 to automatically move to
open circuit pusitions, thereby shutting off all cur-
rent flow to the heater. The fan motor, however,
is unaffected by this operation. Again, assuming
that the fan motor and the heaters ave ncr-
mally operating with all the circuits cloged, if the
room temperature rises to a predetermined nor-
mal position the tiermostat 22 operates to break
the circuit througn the coil 72, and deenergizing
of sald coils permits the automatic breaking of
the circuits through the switches n, #’ and n2,
thereby opening the circuits to the heater coils.
As soon as the circuit is broken at switch n2, the
coll v is deenergized, thereby permitting the
switches z, x* and x2 to move to circuit breaking
positions, thereby opening the circuits to the fan,
Assuming the parts to be in normal operating
positions with the circuits closed, if there is an
overheating, such as effects the operation of the
thermally responsive control, the bar B will break
the circuit by moving switch i2 to open cir-
cuit position, thereby deenergizing the coil 2 and
breaking the circuits at switches n, n’ and n2.
The moving of the switch n2 to open circuit posi-
tion automatically deenergizes the coil # and
breaks the circmm to the heaters through switches
z, 2’ and x

What I rlulm 15 e

1. In an ele ¢ heater, a fan Lhumber wall
formed of a nlurality of flat members, sachi merg-

od and arranged as & come
t of the other units,
rrenged laterally with
1 ul,hu and axially wilth respect to

10

15

30

35

40

45

50

56

80

65

respect to ea
the chamber.

2. In an electric heater, a fan chomber wall
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formed of & plurality of flut members, each mem -
her bheing consiructed and arranged os a com.
piete heater unit independent of the other units,
said units being arranged edge to odge and in par-
allel relaiton.

3. 2rn an electric heater, a fan chamber wall
formed of a plurality of flat mambers, each mem-
ber being constructed and a 84S 8 com-

plete heater unit independent of t sther units,
sam heater elements being arraanged laterally with
respect to each other and axially with respect to
the chamber, sald heating elements being pro-
‘vided with exposed flat surfaces so positioned as
to reflect heat radially into the chamber,

4. In an electric heater, a fan chamber wall
provided with a plurality of parallel flat annular
heating elements arranged in concentric relation,
said heating elements being also arranged lat-
erally with respect to each other and axially of
the chamber.

5. In an electric heater, a fan chamber wall
formed of a plurality of flat electric heater ele-
ments arranged in parallel relation, said heater
elements being arranged laterally with respect to
saciy other and
chamber, and means constructed and arranged to
control tiw: fiow of conducted and radiant hest
to an sir stream traveling over both surfaces of
said wall. .

6. In an eleciric heater, a fan chamber wall
formed of a plurality of flat electric heater ele-
ments arranged edge to edge and extending in
lines parallel to the direction of air flow through
said chamber.

7. In an electric heater, a casing having s
heating chamber, a plurality of parallel : s.ta
heater clements within said chamber, said heat-
ing eiements being a:ra"ged laterally with re-
spect to escli other and axially with respect to
the chamber, in such manner s to provide a
fan chamber, a fan within said fan chamber,
a motor within said casing, and a wall in said
heating chamber located betweer the motor and
the heating elements so as to intercept radiant
heat which tends to pass to the fan motor.

8. In an electric heater, a casing having a fan
chamber wall provided with a plurality of par-
allel electric heater units concentric with the axis
of the fan, said heater units being arranged lat-
eraily with respect to each other but axially of
the chamber, a fan within said chamber, a motor
for said fan, and a wall interposed between the
fan and the motor and positioned to intercept
radiant heat.

9. In an electric healer, a casing, a fan cham-
ber within the casing, parallel flat electric heater
elements within sald fan chamber, sald heating
elements being arranged laterally with respect
to each other but axially with respect to the
chamber, and also constructed and arranged to
heat a portion of the chamber wall by radiation,
a blower located within said fan chamber, a motor
for said fan, and means within said casing con-
structed and arranged tc direct a stream of aiv
over the heated surface ot the fan chamber, and
thence through the {an charmber in direci con-
tact with said heater elements

10. In an electric heater, & casing, & fan thm*‘
ber within the casing, a plurality of flaf p?* Jel
electrically heated air directing men it
the fan chammber, said heater members being ar-
ranged laterally with respect to each other but
axially with respect fo the chamber, and also
constructed and arranged to heat s portion of
the chamber wall by radiation, a blower located

axially with respect to the :
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within said fan chamber, a motor for said fan,
and means within said casing constructed and
arranged to direct a stream of air over the heated
surface of the fan chamber and thence through
the fan chamber in direct contact with said heater
elements. :

11. In an electric heater, a casing, a fan cham-
ber within the casing, a plurality of flat heater
elements surrounding said fan and arranged in
parallel relation, said heater elements being ar-
ranged laterally with respect to each sther but
axially with respect to the chamber, and also
constructed and arranged to heat a portion of
the chamber wall by radiation, a blower located
within said fan chamber, a motor for said fan,
and means within said casing constructed and
arranged to direct a stream of air over the heated
surface of the fan chamber and thence through
the fan chamber in direct contact with said heater
elements. . o

12. In an electric heater, a casing, a fan cham-
ber within the casing, laterally spaced fiat heater
elements within said fan chamber; said heater
elements being arranged laterally with respect
to each other but axially with respect- to the
chamber, and also constructed and arranged to
heat a portion of the chamber wall by radiation,
a blower located within said fan chamber, a motor
for said fan, and means within said casing con-
structed and arranged to direct a stream of air
over the heated surface of the fan chamber and
thence through the fan chamber in direct contact
with said heater elements, ) .

13. In an electric heater, a casing, a fan cham-
ber within said casing, a plurality of parallel
electric heater elements within said fan chamber,
said heater elements being arranged laterally with
respect to each other but axially with respect

to the chamber,.and also constructed and ar-:

ranged to heat a portion of the chamber wall
by radiation, a blower located within said fan
chamber and positioned to be heated by radia-
tion from said heater elements, a motor for the

fan, and means within said casing constructed.

and arranged to direct an air stream over the
heated surface of the fan chamber and thence
through the fan chamber in direct contact with
said heater elements and said fan. =~

14. In an electric heater, a casing, a fan cham-

ber within said casing, a plurality of flat parallel
heater elements within said fan chamber, said
" heater elements being arranged laterally with re- -

spect to each other but axially with respect to
the chamber, and also constructed and arranged
to heat a portion of the chamber wall by radia-
tion, a blower located within said chamber, a
motor for said fan, means within said - casing
constructed and arranged to direct an air stream
over the heated surface of the fan chamber, and
thence through the fan chamber in direct contact
with the heater elements, and a shield interposed

" between the heating elements and the motor and -

positioned to intercept radiant heat from said
heater elements. . .

15. In an electric heater, g scroll-shaped cham-
ber for a centrifugal fan having its periphery
formed of a plurality of flat members, each mem-
ber being constructed and arranged as & com-
plete heater unit independent of the other units,
said units being supported edge to.edge and in-
terposed between the side walls of the chamber.

16. In an electric heater, a casing, & fan
mounted to rotate within said casing, a plurality
of flat parallel annular electric heater elements
located within said casing and concentric to the

5

fan wheel, said heater elements being arranged
laterally with respect to each other but axially
with respect to the chamber, said fan being con-~
structed and arranged to discharge air radially
over sald heating elements, and partitions ar-
ranged to intercept radiant heat and conduct it
to an air stream passing through said casing.

17. In an electric heater, a fan chamber hav-

ing a curved. wall constructed of thin flat heater
strips arranged in parallel relation to direct the
air flow, an air intake chamber, a motor within
said intake chamber, and means constructed and
arranged to direct a flow of cool air over the
motor, the outer surface of the curved fan cham-
ber and into the fan chamber on the side oppo-
site the motor and then around the inside of
the fan chamber wall to an outlet.

18. ‘In an electric heater, a casing, a wall com-
posed of thin curved flat heater members divid-
ing the casing into chambers, a rotor within the
inner chamber having surfaces exposed to radiant
heat from said wall and adapted to create an air
stream, and means constructed and arranged to
direct the air stream from the other chamber over
the outside surface of the electrically heated
‘wall, over the surface of said rotor, then over the
inside surface of the electrically heated wall.

19. In an electric heater, a casing, a heating
chamber- within the casing formed of a scroil-
shaped wall composed of thin flat heater strips
arranged in paralle]l relation, a centrifugal fan
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wheel within said heating chamber, a partition -

within the casing spaced from the surface of
the heating chamber at a position to intercept
radiant heat therefrom, and means cooperating
with said fan and constructed and arranged to
force an air stream over the exterior of sald

35

heater strips and to cause the air stream to then -

pass over the inside surfaces of said heater
strips.

20. In an electric heater, a casing, a heating

.chamber within the casing, the wall of which

is constructed of a plurality of thin flat electric
heating members arranged in parallel relation,
a centrifugal fan wheel in heat-receiving prox-
imity to said heating members, partitions within

-sald .casing spaced from the heating members

and positioned to direct the flow of an air stream
through said casing, said partitions being so posi-
tioned that the air stream will absorb heat there-
from, ’ : ’

21. In an electric heater, a casing, an internal

fan chamber of scroll shape, the wall of which’

is formed of a plurality of parallel flat heater
elements, a centrifugal fan wheel within said fan
chamber, means for directing an air stream over
the exterior of said heater surfaces before it is
drawn into said fan chamber, and means con-

- structed and arranged to intercept radiant heat

rays and to conduct their heat energy into the
air stream. , - .

22. In an electric heater, a casing, annular
flow directing partitions composed of flat par-
allel electric heating elements and forming a
fan chamber, a fan within said chamber, s motor
for said fan, said motor and said fan being con-
centric to the axis of the annular members, and
means constructed and arranged to direct an air
stream over both sides of the heating members
and the interior walls of said casing.
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23. In an electric heater, a casing having an

inlet chamber, a heating chamber provided with
parallel walls formed of annular flat electric
heater elements, a fan within said heating cham-
ber, means constructed and arranged to direct
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the air flow over both sides of each wall, means
to intercept radiant heat and to convey it to the
air stream, and means to heat the air before
and after passing the fan wheel.

24. In an electric heater, a casing having an air
chamber and a heating chamber in communica-
tion with each other, a fan within the heating
chamber, and electrical heating means also with-
in the heating chamber, said heating means he-
ing spaced from and surrounding the fan, said
heating means and said fan being so relatively
positioned, constructed and arranged that

- radiant heat emanating from the heating means

is absorbed by the fan and transferred by the
fan to the air stream passing through the cham-
bers.

25. In an electric heater, a heater chamber
having an air inlet opening in one wall thereof,
a motor positioned outside of said chamber and
having a shaft projected through said opening,
a fan mounted on said shaft and located within
sald chamber, and heating means within the
chamber and so positioned as to surround the
fan, said heating means and said wall being
so relatively positioned, constructed and arranged
that radiant heat from the heater means is in-
tercepted by said wall and transmitted to the air
flowing in contact with said wall and entering
said chamber through said opening.

26. In an electric heater, a chamber having air
inlet and air outlet openings, a motor located
outside of the chamber and having its shaft ex-
tended into the chamber, a fan mounted on the
motor shaft and located inside of said chamber,
a plurality of thin flat circular heater rings
supported within the chamber in positions par-
allel with each other and concentric to the fan,
and a wall positioned to shield the motor from
radiant heat emanating from said heater rings,
said fan, said heater rings and said shield being
so positioned, constructed and arranged that air

1,901,280

flowing through said chamber will pass radially
over the surfaces of the heater rings and also pass
over other surfaces which are heated by radiant
heat, so as to conduct the radiant heat into the
air stream.

27. An electric heater comprising a motor, a
fan driven thereby, a cylindrical electrically heat-
ed wall spaced concentrically around the periph-
ery of the fan in such manner as to constitute a
fan chamber, said fan and said wall being so
relatively positioned that the fan blades will in-
tercept radiant heat emanating from said wall,
means for guiding a flow of cool air around the
motor into the fan chamber, means for shielding
the motor from radiant heat emanating from said
wall, said last mentioned means being so posi-
tioned as to heat the air fiow as it enters the fan
chamber, and a protection enclosure for the mo-
tor fan and cylindrical wall, sald enclosure hav-
ing air inlet and air outlet openings.

28. An electric heater comprising a casing hav-
ing & wall provided with an air inlet opening, a
motor located adjacent said inlet opening and
having its shaft projected therethrough, a fan
mounted on said shaft, a heating chamber of an-
nular cross section located within said casing,
means for heating the wall of said heating cham-
ber, said heated wall being located concentrically
around the fan in such spaced relation that the
fan will absorb radiant heat emanating from said
heated wall and transmit it to the inflowing air,
means associated with said air inlet opening for
causing the entering air to create a cooling air-
flow over the motor, said casing wall, the heated
wall of the heating chamber and the fan motor
being so positioned with respect to each other
that the casing wall protects the motor from ra-
diant heat emanating from said heated wall and
transfers said heat to the entering air stream,
and a protective closure wall for said casing.

LEE P. HYNES.
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