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My invention relates to improvements in electrical
heating apparatus, and has particular reference to im-
provements in so-called blast coil heaters which are in-
stalled in and form a part of forced air space heating
systems.

The principal object of the present invention is to pro-
vide an improved heating unit of the character described
which can be manufactured and installed more economi-
cally than comparable units of prevailing type. Among
the various constructional improvements are the use of
open coil resistance elements in piace of the refractory

embedded coils heretofore customarily employed, and

the special provisions by which such cpen coils are insu-
latingly mounted in the frame or casing of the unit.

A further important object of the present improvements
is realized in a compact arrangement and construction of
a frame of the heater device, the frame aifording a heat-
ing compartment adapted normelly to be interposed and
mounted to duct sections of a duct work system, and
affording a distinctly separate, vet immediately adjacent,
terminal and control compartment that is conveniently
accessible for connections and service atteation.

Yet another object of importance is realized in the pro-
vision of mounting flanges extending cutwardly of a hous-
ing structure that defines =2 heating compartment, the
fianges adapting the housing stracture for mounting in
and between duct sections of a duct system. The flanges,
in part, define with the housing structure a separate ter-
minal compartment.

Additional and important objectives and advantages
include the provision of an improved compact arrange-
ment of control devices and terminals, and the location
of such elements in a separate, easily accessible terminal
compartment, the terminal compariment being distinct
from a heating compartment disposed in duct sections.

The foregoing and numercus other objectives and ad-
vantages will more ciearly appear from the foliowing
detailed description of a presently preferred embodiment
of the improvements, particularly when considered in
connection with the accompanying drawings, in which:

Fig. 1 is a side elevational view of an electric space
heating device, the device being shown as connected be-
tween and to fragmentary duct secticns of a duct work
system;

Fig. 2 is an enlarged cross sectional view of the space

eating device as taken along line 2—2 of Fig. 1;

Fig. 3 is a fragmentary view in cross section as taken
along line 3—3 of Fig. 2;

Fig. 4 is a fragmentary view in cross section as taken
along staggered line 4—4 of Fig. 2;

Fig. 5 is a cross sectional, fragmentary view as taken
along line 5—5 of Fig. 2;

Fig. 6 is an enlarged cross sectional view as taken along
line 6—6 of Fig. 5;

Fig. 7 is an enlarged, fragmentary view as seen along
line 7—7 of Fig. 5;

Fig. 8 is a side elevational view of the insulating block
clearly shown in Fig. 7, and
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Fig. 9 is a top plan view of the insulating block shown
in Fig. 8.

Referring now by characters of reference to the draw-
ings, and first to Fig. 1, it is seen that an electric space
heating device, generally indicated at 18, is particularly
adapted to be mounted on and carried by duct sections
12 and 12 of a duct work system.

The space heating device assembly consists of four box
members referred to at 13, 14, 15 and 16. Each of the
box members includes a bottom wall 17, opposed end
walls 18 as best shown in Fig. 2, and side walls 19. The
box members are arranged so that the bottom walls 17
define a substantially rectangular heating compartment
generally designated at 28. In the preferred arrangement
of box members, the lateral box members 13 and 15 are
arranged in a spaced, parallel relation with the openings
of the box members facing outwardly. Tocated between
the lateral box members 13 and 15 are the upper and
lower box members 14 and 16, the box members 14 and
16 having their end walils 18 abutting the outer end por-
tions of bottom walls 17 of box members 13 and 15. The
upper and lower box members 14 and 1§ are arranged
similarly to lateral box members 13 and 15 in having
their openings facing outwardiy.

It will be noted that bottom walls 17 of the box mem-
bers constitute a housing structure for heating compart-
ment 28, Pisposed in the heating compartment, and
more. particularly, secured to the opposite bottom walls
17 of spaced upper and lower box members 14 and 16,
are several panels 21. The panels 21 are normaily ar-
ranged in a regularly spaced relation, and are refained in
a vertical position as best viewed in Fig. 2. A right angu-
larly related foot flange is provided at cpposite ends of
each panel 21, the foot flanges being adapted to facilitate
connection of the panels 21 to walls 17 defining heating
compartment 28,

These panels 21 are adapted to support and carry one
or more heating coils 22. Each of panels 21 consists
of two connected plate members 28 and 29 (Fig. 6) hav-
ing embossed pertions 24. Formed medially through the
mating embossed portions 24 are a plurality of apertures
23, the apertures 23 of each panel 21 providing a regular
pattern, and being in register with corresponding apertures
of adjacent panels. The apertures 23 realize a series of
vertically spaced rows, and hence afford an arrangement
whereby the heating coils 22 may be received through and
carried by apertures 23 of one row, and thence reversed
and extended through the apertures 23 of an adjacent
row. Of course, the heating coils may be disposed in
several banks, or combination of banks, as disclosed in
the instant heater assembly.

An insulating bushing 28, preferably constructed of
lava, includes a fiange 38 that is received and retained by
embossed portions 24 of plate members 23 and 29.
Each of the insulating bushings 25 is provided with a cen-
tral opening 26 that is adapted to receive exposed heat-
ing coil 22. It will be apparent from the above described
structure that heating coils 22 are electrically insulated
from panels 21, and hence from the box members form-
ing the housing structure by bushings 25. In assembling
bushings 25 to panels 21, plate members 28 and 29 are
initially separate. Bushings 25 are inserted through aper-
tures 23 of plate member 29 so that flanges 38 abut em-
bossed portions 24, Then, plate members 28 are arranged
so that bushings 25 extend through their apertures 23.
The contiguous, flat portions of plates 2§ and 29 are
then welded together.

There is an additional insulatory feature provided
where the heating coil 22 is reversed or turned from one
row of apertures 23 to an adjacent row of apertures in
panels 21, This latter structure is clearly shown in Fig. 7.
At this particular location, an insulating block 27 is pro-
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vided. Block 27 consists of spaced side flanges 30 (Figs.
7-9) connected by an intermediate piece 31. It will be
noted that intermediate piece 31 is spaced from the outer-
most ends of block 27.

The wire porticn 32 of heating coil 22 extends from
one row of apertures 23 into the enclosure provided by
spaced side flanges 39 to overlie intermediate piece 31,
and thence extends into the insulating bushing 25 of the
adjacent row. The insulating block 27 is of a length as to
bridge the insulating bushings 25 of adjacent rows. Fur-
ther, it will be noted that intermediate piece 31 is of such
length as to extend substantially from the axis of one
row of apertures 23 to the axis of the adjacent row of
apertures, The intermediate piece 31, in other words,
bridges the insulating bushings 25 of adjacent rows. Very
importantly, the space between the side flanges 3¢ of
block 27 is of a width to form a narrow slot only slightly
larger than the diameter of wire portion 32 of coil 22.
Thus, it is seen that wire portion 32 is completely
shrouded or shielded at all times by the enclosure pro-
vided by insulating block 27.

Each of the heating coils 22 is connected to connection
means, later fully described, in a manner so as to main-
tain the coils under a tension force in its course through
adjacent rows of apertures 23 of panels 21. Perhaps
as best illustrated in Fig. 7, it is seen that if heating
coil 22 is under a tension, the wire portion 32 extending
over intermediate piece 31 of block 27 will exert a retain-
ing force against the intermediate piece 31, thus holding

intermediate piece 31 and flanges 30 of block 27 tightly 3

against insulating bushings 25 of adjacent rows. No other
retaining provision is needed to hold block 27 securely
in position.

Lateral box member 15 is utilized as a terminal and
jumper assembly compartment that is adjacent to, but
entirely separate from, the heating compartment 20 occu-
pied by heating coils 22. Extended through bottom wall
17 of box member 15, and insulated therefrom, are a
plurality of terminals referred to at 33, the outer ends
of terminals 33 being located internally of the terminal
compartment realized by box member 15. The heat—
ing coils 22 are connected to the inner ends of terminals
33 on the other side of wall 17. A plurality of straps
or jumper elements 39 are used to connect various ter-
minals in the terminal compartment.

Also mounted on bottom wall 17, and located inter-
nally of the terminal compartment defined by box mem-
ber 15 is a thermal cutoff device generally indicated at
34. A thermal responsive sensing bulb 35 is mounted in
panels 21, and is extended through bottom wall 17 for
connection to the cutoff device 34. For completeness of
disclosure, it will be noted that a power lead wire 36
is extended through wall 18 of the terminal compartment,
and is connected to the thermal cutoff device.

A removable panel 37 is secured to the outermost side
of the terminal compartment, the panel 37 being secured
by screws 46 to downturned flanges formed on walls 18.
At any time, incident to connection or service attention,
the removable panel 37 may be detached for convenient
access to the terminal compartment without requiring en-
try into heating compartment 28 or causing any disturb-
ance of the heating and insulating parts contained
therein.

To facilitate mounting and fastening the heating device
19 to and between duct sections 11 and 12 of a duct
work system, a plurality of apertures are provided in
side walls 19 of each of box members 13, 14, 15 and 16.
These side walls 19 constitute connecting or mounting
flanges that are adapted to abut adjacent flanges 41 formed
on duct sections 11 and 12. Threaded screw elements 42
extend through flanges 41 and through mounting flanges
or side walls 19 to secure the heater 10 to the ducts.

The housing structure defined by bottom walls 17 of
the box members is open at the front and at the rear to
expose the heating coils 22 to a flow of air from omne
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1 open coils in the heating compariment 20.

4

adjacent duct section 12, through the heating compart-
ment 28, and thence into the other connected duct section
11. The terminal compartment is distinctly separate from
the heating compartment 28, and affords access to ter-
minals 33 and cutoff device 34 for connections, and for
adjustment of connections, or for other service attention
to the control elements, without disturbing the mounting
of the heater 16 to the duct sections.

Several distinct advantages result from the utilization of
It will be
readily apparent that there is an immediate release of the
heat as the coil itself is exposed to the air siream, the coil
not being embedded in any refractory materials which
would retard heat flow. This method of exposing heating

5 coils 22 directly to the air stream also results in lower coil

temperatures and consequently longer life, and impor-
tanily resuits ip obtaining an even temperature curve.

In the event of air failure, the sensing bulb 35 disposed
in heating compartment 28 will cause actuation of thermal
cutoff device 34 to open the circuit, the sensing bulb 35
being rtesponsive to thermal conditions in the heating
compartment.

The space heating assembly described above provides
two distinct and separate compartments, each of which
serves an entirely different purpose. The heating com-
partment 29 is located internally of the duct work, and is
adapted to receive the heating coils 22 and essential in-
sulated mounting structure. The terminal compartment
receives the terminals 33 and the control mechanism rep-
resented by cutoff device 34, and provides access to these
control elements for adjustment and connection without
requiring any dismantling of the heater 10 from the duct
system, or requiring access to the heating compartment
20.

Although the invention has been described by making
detailed reference to a currently preferred embodiment,
this detail of disclosure should be understood solely in an
instructive, rather than in any limiting sense, numerous
variants being contemplated as within the scope of the
claims hereunto appended.

I claim as my invention:

1. In a space heater adapted for use in a duct work sys-
tem, a housing structure having spaced top, bottom and
side walls, said walls defining a heating compartment, a
heating coil ‘disposed internally of the housing structure
between said walls, means located between the walls for
carrying the coil, spaced mounting flanges extending out-
wardly from the walls, said flanges being adapted to mount
the housing structure in the duct work system, terminals
carried by and located externally of the wall of said hous-
ing structure, said mounting flanges and the wall carrying
said terminals defining a terminal compartment adjacent
to and separate from the heating compartment, said heat-
ing coil being electrically connected to said terminals,
and a removable panel on the outermost side of the ter-
minal compartment affording access to said compartment
and to said terminals for connection and service attention.

2. In a space heater, adapted for use in a duct work
system, a housing structure having spaced top, bottom
and side walls, peripheral mounting flanges extending out-
wardly from said walls, said flanges being spaced and
adapted to mount the housing structure to the ducts of the
duct work system, a heating coil disposed between said
walls and located internally of the housing structure, the
housing structure being cpen at the front and at the rear
to expose the heating coil to a flow of air from the ducts
through a heating compartment defined by said walls, the
heating compartment being occupied by the heating coil, a
series of spaced panels carried by said walls of the housing
structure, said panels being adapted to support the heating
coil, means on said panels for electrically insulating the
coil from the housing structure, one of said walls and the
spaced flanges immediately adjacent thereto defining a
terminal compartment, terminals carried externally on
the last said wall of the housing structure and located
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within the terminal compartment, the heating coil being
connected to said terminals, said terminal compartment
being adjacent to and separate from the heating compart-
ment, whereby to afford access to the terminals independ-
ent of entry into said heating compartment and any dis-
mantling of the heater from the duct work system,

3. In a space heater adapted for use in a duct work
system, a plurality of box members, each of which in-
cludes a bottom, opposed end and side walls, the box
members being arranged so that the bottom walls define
a heating compartment, the side walls of said box mem-
bers extending outwardly from said bottom walls, the side
walls being adapted to mount the heater in a duct work
system, the heating compartment being open at the front
and at the back to permit a flow of air from a duct sec-
tion immediately adjacent the heater through the heat-
ing compartment, and thence into the duct section con-
nected on the opposite side of the heater, a heating coil
disposed in the heating compartment beiween the bottom
walls of said box members, means located in the heating
compartment for supporting the heating coil and for in-
sulating the coil from the box members, terminals car-
ried by the bottom wall of one of said box members, said
terminals being located externally of the heating compart-
ment, the box member carrying said terminals constituting
a terminal compartment immediately adjacent to and sep-
arate from said heating compartment, the heating coil
being connected to said terminals, and a removable panel
on the outermost side of the terminal compartment af-
fording access to the terminals for connection and serv-
ice attention.

4. In a space heater adapted for use in a duct work sys-
tem, four box members, each of which includes a bottom,
opposed end and side walls, the box members being ar-
ranged so that the bottom walls define a heating compart-
ment, exposed heating coils located in said heating com-
partment between said bottom walls, the heating com-
partment being open at the front and at the rear to ex-
pose the heating coils to a flow of air from the connected
ducts through the heating compartment, the front and
rear openings of the heating compartment being substan-
tially the dimension of the internal dimension of con-
nected duct work, the side walls of said box members ex-
tending outwardly from the bottom walls and away from
the heating compartment, said side walls being adapted
to mount the heater in the duct work System, spaced panels
secured to opposed botiom walls and extended across the
heating compartment, the heating coils being carried by

said panels, means for insulating the coils from the box

members and said panels, one of said box members con-
stituting a terminal compartment located immediately ad-
jacent the heating compartment and separate therefrom, a
thermal cutoff device and terminals located in said termi-
nal compartment, a thermal sensing bulb located in the
heating compartment. said bulb being connected to the
cutoff device and carried by said panels, the heating coils
being connected to said terminals, and a removable panel
on the outermost side of the terminal compartment afford-
ing access to said terminals and to said cutoff device for
connection and for service attention,

5. In a space heater adapted for use in a duct work
system, a plurality of box members, each of which in-
cludes a bottom, end and side walls, the box members
being arranged so that the bottom walls define a heating
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compartment, spaced panels extending between opposed
bottom walls of said box members, said panels being pro-
vided with a plurality of apertures, said apertures of ad-
jacent panels being arranged and aligned in rows, an in-
sulating bushing carried in each of said apertures, a heat-
ing coil carried by and received in said bushings, the heat-
ing coil being extended transversely through one row of
bushings and being reversed to extend through an adja-
cent row of said bushings, an insulating block disposed to
support the heating coil portion that is reversed from one
row of apertures to an adjacent row, said block being
arranged in bridging relation to the bushings of adjacent
rows said block being provided with a narrow slot adapted
to receive said heating coil portion, the block shielding
said heating coil portion at all times, the heating coil
being retained under tension to position and secure the in-
sulating block, one of said box members constituting a
terminal compartment, terminals located in said terminal
compartment, the heating coil being connected to said
terminals, said terminal compartment being adjacent to
and separate from the heating compartment,

6. In a space heater, a housing structure having spaced
top, bottom and side walls, said walls defining a heating
compartment, spaced panels extending between said walls,
said panels being provided with a plurality of apertures,
apertures of adjacent panels being arranged and aligned in
rows, an insulating bushing carried in each of said aper-
tures, a heating coil carried by and received in said bush-
ings, the heating coil extending transversely through one
row of bushings, and being reversed to extend through an
adjacent row of bushings, and an insulating block ar-
ranged in bridging relation to a pair of bushings in said
adjacent rows, the block being provided with a narrow
slot adapted to receive the heating coil portion that is
reversed from one row of apertures to an adjacent row,
the block shielding the heating coil portion at all times,

7. In a space heater, a housing structure having spaced
top, bottom and side walls, said walls defining a heating
compartment, spaced panels extending between said walls,
said panels being provided with a plurality of apertures,
apertures of adjacent panels being arranged and aligned
in rows, an insulating bushing carried in each of said aper-
tures, a heating coil carried by and received in said bush-
ings, the heating coil extending transversely through one
row of bushings, and being reversed to extend through an
adjacent row of bushings, and an insulating block in-
cluding spaced side flanges connected by an intermediate
piece, said intermediate piece being spaced from the out-
ermost ends of said block, said intermediate piece bridging
the bushings of adjacent rows, and adapted to support the
heating coil portion that is reversed from one row of
apertures to an adjacent row, said side flanges shrouding
said heating coil portion at all times.
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