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UNITED STATES PATENT OFFICE 
2,451,926 

ELECTRIC AIR HEATER, 

Militon R. Dallin, Salt Lake City, Utah 
Application January 30, 1946, Serial No. 644,268 

(CI. 219-—39) 11 Claims. 

ihis invention relates to an improved construc 
tion for an electric air heater of the type which 
includes a motor-driven blower that forces air 
though the heater casing in heat exchange rela 
tion with the electric heating elements. In a C 
Cordance With this invention, heaters may be 
constructed as portable units but are particularly 
well suited for permanent installation within the 
Wall of a room at baseboard level. 
One object of the invention is to provide a, 

heater of the type described in which the com 
ponent parts are arranged in a novel and im 
proved manner to produce a heater unit that is 
relatively long, low and of shallow depth. 
Another object is to provide a heater unit hav 

ing an improved arrangement of internal air 
ducts whereby a near-maximum amount of heat 
is transferred to the air as it is passed through 
the heater. 
A further object is to provide a heater unit 

Which includes an air distribution duct disposed 
directly over the duct in which the heating ele 
nents are placed whereby the air after being 
primarily heated by the heater elements is sub 
jected to secondary heating in the distribution 
duct before it is discharged into the room. 

Still another object is to provide a heater unit 
which includes a plurality of adjustable Warm air 
outlets so that the air may be discharged at pre 
determined and adjustable velocities and quan 
tities for ultimate delivery into the room at a 
substantially unform Welocity throughout the 
entire useful length of the opening. 
Yet another object is to provide an improved 

heater unit of the type described in which the 
utilization of heat produced by the unit ap 
proaches a near optimum. 
A further object is to provide an electric heater 

unit operating at a high efficiency factor and 
which transfers heat to the room by convection, 
conduction and radiation. 
A still further object is to provide a heater of 

the general type described having an improved 
arrangement for utilizing cold air which is re 
turned to the unit from the room to cool the 
notor Which drives the air blower. 
These and other objects of the invention will 

become apparent from the following description 
When considered With the accompanying draw 
ings that illustrate preferred embodiments of the 
inVention. 

Referring now to the drawings, in which like 
parts are indicated by similar reference charac 
ters in the several views, Fig. 1 is a front eleva 
tion showing one embodiment of a heater incor- : 
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2 
porating the invention wherein the motor driven 
blower constitutes an integral part of the unit, 
and which is particularly Well suited for installa 
tion in a wall at baseboard level; Fig. 2 is a trans 
verse section taken on lines 2-2 of Fig. 1; Fig. 3 
is a partial plan view showing the arrangement 
of heater parts at the outlet of the blower; Fig. 4 
is a circuit diagram illustrating one way in which 
operation of the heater may be controlled; Fig. 5 
is a front elevation of a modified form of a built 
in wall type heater in accordance with this inven 
tion; and Fig. 6 is a diagrammatic view showing 
a heating System which utilizes a plurality of 
heaters of the type shown in Fig. 5 in conjunc 
tion with a single air blower-filter unit that forces 
air through the several units to be heated, the 
air after circulation through the room or rooms 
then being returned to the blower for recircula 
tion and reheating in each unit. 

Referring now to the construction shown in 
Figs. 1-3, the heater comprises a substantially 
rectangular and elongated casing preferably 
made from relatively thin sheet steel and set into 
a Wall of a room preferably at the floor level or 

The 
casing includes a back Wall 2, bottom wall 3, top 
wall 4, end walls 5a, 5b and a pair of front panel 
walls 6a, 6b. A partition , also of sheet steel 
extends substantially parallel with and is spaced 
from the back and top Walls 2 and 4. The space 
between these walls and partition 7 is filled with 
insulation material 8. 
One section of the interior of casing I is di 

vided longitudinally by three horizontally ar 
ranged partitions 9, 0 and into four ducts. 
From the top down, and in order, these may be 
designated as the warm air discharge duct f2, the 
Warm air distribution duct 3, a heater element 
duct 4 and a cold air inlet duct 5. At the right 
end of the casing, curved panels f 6 may be in 
stalled to streamline the air flow between ducts 
4 and 3. 
The other section of casing houses a blower 

l, preferably a centrifugal type of conventional 
construction, which is coupled to a motor 8 by 
belt drive 9. Blower 7 and motor 8 are pref 
erably located in line along the longitudinal axis 
of casing f so as to take up a minimum amount 
of space in depth. 
So that motor 8 will be assured of receiving 

an adequate amount of air circulating around it 
for cooling, a portion of the cold air duct 5 may 
be blocked off at the room side by a panel 20. 
Thus with the blower running, air will be drawn 
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into its inlet from the cold air inlet duct 5 from 
the left as Well as the right side of panel 20. 

Blower it has its outlet Td arranged so as to 
blow air into the left end of duct 4 Which con 
tains one or more paralleled and longitudinally 
extending electric heater elements 2. In the ill 
lustrated embodiment, heater elements 2 are of 
the enclosed bar type but it is to be understood 
that other types of heater elements may be uti 
lized. 
As shown in Figs. 1 and 3, a vertical partition 

having a straight portion 22 and a bent portion 
22d extends across the interior of casing at the 
end of the blower outlet a from partition 7 to 
the interior surface of the front panel 6b. In a 
Wertical direction, the bent portion 22a extends 
between horizontal partitions 0 and f, and the 
Straight portion 22 from the top of the blower 
outlet a to partition 0. Thus all the air de 
livered from the blower outlet id is directed into 
the left end of duct 4 to be heated. 

Panels 6d, 6b may be fastened in position in a 
detachable manner, such as by bolts 23 which 
thread into ears 24 Secured to the interior walls 
of casing f, in order to permit the operating con 
ponents of the heater to be serviced conveniently. 
Furthermore, panel 6b is located sufficiently close 
to heater elements 2 so that a substantial amount 
of heat Will be transferred thereto. Spaced lon 
gitudinally along the partition 9 are a plurality 
of Slotted apertures 25 through which warmed 
air is discharged into the warm air discharge 
duct and thence into the room. These apertures 
are of varying widths, with the most narrow one 
being located at the right end of casing . Fur 
ther, a cover plate 26 mounted on hinge 27 is 
preferably associated with each of the apertures 
and these may be adjusted angularly. Angular 
adjustment of coverplates 26 serves to regulate 
the direction and velocity of the warmed air 
through the Warm air discharge duct into the 
Space to be heated. Such adjustment may be 
made either at the factory or at the place of in 
stallation so as to effect a substantially uniform 
distribution of Warmed air throughout the entire 
portion of the Warm air discharge duct which is 
provided with the apertures 25. 
The left end portion of partition 9 slopes up 

wardly to meet the underside of partition 9 at 
blower , and adjacent the junction of these 
partitions, partitions 9 may also be provided with 
One or more slotted apertures 25a and hinge 
mounted cover plates 26a which extend transverse 
ly of the casing so that some of the warm air will 
be distributed to that part of the warm air dis 
charge duct 2 over the motor and blower and 
thence into the room. 
Operation of the heater shown in Fig. 1 may be 

controlled by manually or automatically actuated 
SWitches of conventional construction and circuit 
arrangement. One Suitable control is shown in 
Fig. 4 wherein the heater elements 2, connected 
in parallel, and motor 8 are supplied with current 
from a source identified by conventional symbols, 
through a circuit that also includes a, thermo 
stat Switch 28 located in the room to be heated 
and manually operated switches 29 and 38. 
SWitch 29 is a double pole single throw for con 
trolling power supply to the unit while switch 
38 is single pole double throw to provide opera 
tion of the unit as a heating device in winter 
and as an air circulating device only in sum 
ner. With Switch 29 closed and Switch 30 closed 
in the right hand position, motor 8 and heater 
elements 2 will become energized automatically 
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4. 
whenever contacts 280 of thermostat switch 28 
close. 

It Will be seen that motor 8 alone may also 
be energized over a circuit Which includes dou 
ble pole Switch 29 and single pole double throw 
switch 39 closed to the left hand position. With 
SWitch 30 in this latter position, heating ele 
ments 2 remain deenergized. Motor 8 Will then 
drive blower to circuate air through casing 
Without heating it When air circulation alone 
is desired. 
With the motor 8 and blower 7 running, and 

With heater elements 2 energized, air Will be 
delivered from the blower outlet a to the left 
end of duct 4. As air passes longitudinally along 
this duct, it is heated by elements 2?. When the 
air reaches the right end of casing it is turned 
by the lower curved panel 6 and passes up 
Wardly, it being noted that partition i 6 termi 
nates Short of end Wall 5b to constitute a pas 
sageway between ducts f4 and 3. Upon reach 
ing duct 3, the air is turned again by upper 
curved panel 6 and flows along this duct in a 
direction opposite to air flow in duct 4 where 
it is further heated by passing over partition fo 
which is heated because of the proximity of heat 
ing coils 2 f. The air is then discharged through 
openings 25, 25d into the warm air discharge 
duct 2 and enters the room. 
Cold air at floor level enters all along duct 5, 

is preheated therein prior to delivery to the in 
let of the blower f7 and is subsequently dis 
charged into the heater duct 4 for reheating 
and recirculation. 

In addition to the heating effect obtained by 
forcing air over the heater elements 2 and then 
discharging it into the room for circulation, the 
front panel 6b which receives an appreciable 
amount of heat from heater elements 2 becomes 
quite Warm by conduction of heat therethrough 
and this also serves to heat the room by radi 
ation from its heated roonside surface. 
A heater unit constructed in accordance with 

this invention possesses a high factor of heating 
efficiency because substantially all of the heat 
produced by the heater elements 2 is conveyed 
directly to the room. With minimum losses. The 
layer of insulation 8 at the back and top of the 
heater reduces the transfer of heat in these di 
rections, and any heat transferred by conduc 
tion through horizontal partitions fo and f f is 
picked up by the warmed air passing through 
duct 3 and the cold air returning to the heater 
through duct 5 respectively. 

Also Since partition thus serves as a sec 
ondary heating surface for the warmed air as 
it passes through distribution duct 3, and par 
tition ! a pre-heating surface for the cold air 
returning all along duct 5, a near-maximum 
amount of heat is transferred to the air from 
the heater elements before being discharged into 
the room. 
A modified construction for a heater embody 

ing this in Vention is shown in Fig. 5. A view in 
transverse Section Such as along line 2a-2a. 
would be the same as that shown in Fig. 2. In 
this embodiment, however, it will be seen that 
the horizontal partitions 9", and ', and aper 
tures 25' extend for the full length of the casing 
?' instead of part way as in Fig. 1. Pratition 
O' extends for substantially the entire length of 

casing f', it being terminated just short of end 
wall 5b' to provide a passageway between heater 
duct f4 and warm air distribution duct 3', 
The front panel is a single plate 6', and there are 
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an increased number of bar type heater elements 
2. 
The type of heater shown in Fig. 5 is intended 

for use in a heating Systein such as shown in Fig. 
6 which comprises a central motor-driven blower 
filter unit conveniently located, as in a base 
ment, which is provided to deliver air through a 
System of main and branch ducts 32, 32a, re 
spectively, to a plurality of heaters '. Each 
branch duct 32a is fitted closely within an open 
ing of approximately the Same size in the left 
end of partition '. A plurality of curved vanes 
33 supported at this end of duct 4' function to 
turn the air flowing from duct 32d into a hori 
Zontal direction for pasage along and Within duct 
4' to be heated by the electric heating units 2'. 
AS air reaches the right end of casing ' it rises 
into and is then passed back along duct i3 where 
it is discharged through openings 25' into the 
Warm air discharge duct and thence into the 
room. Cold air from the room is drawn into cas 
ing ' along duct 5' and passes downwardly 
through branch and main ducts 34a, 34 respec 
tively, to the intake of the biower-filter unit T' 
for filtering and redelivery to the casings '. 

In the drawings the heater casings haWe been 
illustrated as being dimensioned to permit instal 
lation between three upright studs 35 of an in 
ternal wall of present conventional construction, 
the height of the casings being the same as that 
of the base board 36 to present a pleasing appear 
ance. It is to be understood, however, that the 
dimensions of the casings and the capacity of the 
electric heater elements may be varied to suit 
any particular design requirement without de 
parting from the basically novel and improved 
form of heater construction as defined in the 
appended claim.S. 
I claim: 
1. An electric heater comprising an elongated 

casing, a partition dividing said casing longitudi 
nally into upper and lower ducts, an electric 
heater element disposed in said lower duct, a 
notor-driven blower, said blower inaving its out 
let in communication with one end of said lowel 
duct, means defining a passageway between said 
lower and upper ducts at the other end of said 
lower duct to reverse the direction of air flow 
upon reaching said upper duct, and outlet means 
disposed along an exterior wall of said upper duct 
for discharging warmed air. 

2. A heater unit as defined in claim 1 wherein 
said blower is located within said casing. 

3. A heater unit as defined in claim 1 wherein 
said blower is located exteriorly of Said casing. 

4. An electric heater comprising, an elongated 
casing, a partition dividing one section of said 
casing longitudinally into lower and upper ducts, 
a centrifugal blower and motor coupled thereto 
disposed longitudinally in an adjacent section of 
said casing, said blower having its outlet con 
nected to one end of said lower duct and its inlet 
open to the Space to be heated, heater element 
inneans disposed in said lower duct, means defining 
a passageway between said lower and upper ducts 
at the other end of said lower duct to reverse the 
direction of air flow upon reaching said upper 

() 

15 

2. 

3 

50 

5 5 

65 

6 
duct, and outlet means disposed along an exterior 
Wall of said upper duct for discharging Warmed 
air into the Space heated. 

5. A heater as defined in claim 4 and further 
including means channeling at least a portion of 
the air returning to the inlet of said blower over 
Said motor for cooling. 

6. An electric heater comprising an elongated 
casing, a plurality of partitions extending longi 
tudinally within and dividing said casing hori 
zontally from top to bottom into a warm air dis 
charge duct, a warm air distribution duct, an 
air heater duct and a cold air return duct, re 
Spectively, said air return and discharge ducts 
being open along the front of said casing, electric 
heater element means disposed in said heater 
duct, a motor driven blower, said blower having 
its outlet communicating With one end of Said 
heater duct and its inlet in communication with 
said air return duct, means defining a passage 
Way between said heater and distribution ducts 
at the other end of Said heater duct to reverse 
the direction of air flow upon reaching said dis 
tribution duct, and air outlet means disposed 
along said topmost partition for the passage of 
warm air from said distribution duct into said 
discharge duct. 

7. A heater as defined in claim 6 wherein said 
blower is of the centrifugal type and is located 
Within said casing. 

8. A heater as defined in claim 6 wherein Said 
outlet means comprise a plurality of apertures 
increasing respectively in discharge area in the 
direction of air flow through said distribution 
duct, and a cover plate associated with each said 
aperture, said cover plates being adjustable angu 
larly to give directional and Velocity control of 
the air discharged into the space heated. 

9. A heater as defined in claim 6 wherein Said 
outlet means comprises a plurality of apertures 
increasing respectively in discharge area in the 
direction of air flow through said distribution 
duct. 

10. A heater as defined in claim 6 wherein the 
partition common to said warm air distribution 
and air heater ducts terminates short of the end 
Wall of said casing to constitute the said passage 
Way between Said ductS. 
1. A heater as defined in claim 6 wherein said 

electric heater element means is located Sufi 
ciently close to the front wall of Said casing to 
transfer a substantial amount of heat thereto, 
said Wall thereby serving as a Source of radiant 
heat. 

MITON' R. DALIN. 
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