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'To dll whom it may concern:

Be it known that I, Lro Simmons, a
citizen of the United States of America,
and . resident of Washington, District of
Columbia, have invented certain new and

.. useful Improvements in and Relating to
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‘heated in an improved manner b

coil.

Electric' Heating Machines, of which the
following is a specification. T

This invention relates to improved mean
for economically and effectively heating
space for human habitation by forced .cir-

culation of the air in said space through

_A heated air draft tunnel for the purpose
“of raising the temperature of the air in said

space to a degree that will render such space
comfortable for human occupation; and the
objects and nature of the invention will be
readily understood by those skilled in the

“art in the light of the following explana-

tions' and the accompanying drawings that
illustrate what I now believe to be the pre-
ferred mechanical expression or embodi-
ment of my invention from among other
forms, constructions and arrangements
within the spirit and scope thereof. :
.~ An object. of the invention is to provide
improved means for raising the temperature
of the air in enclosures for human occu-
pancy . by circulating the air-within such
enclosure, through an-. air draft tunnel
electric
glow heating resistance protected against
direct contact with the air. blast passing
through such tunnel. '

With this and other objects in view, my
invention consists in certain novel features
in construction or in combinations and ar-
rangements as more fully and particularly
set forth and specified hereinafter. -

. Referring to the accompanying draw-
ings:— :

Fig. 1 shows an embodiment of my in-
vention in longitudinal vertical section.

Fig. 2is a front end elevation, dotted lines
indicating "the enclosed protected heating

Fig. 3 is a detail longitudinal section on
an enlarged scale. . :

Fig. 4 is a detail section on the Iine 4— —4:,

Fig. 3. .
fn ‘the particular embodiment of my in-
vention illustrated by the drawings as an
example for purposes of explanation, I pro-
vide an elongated air heating and hot air
circulating tunnel formed %)y elongated
tubular casing or housing 1, open at both

ends, and fixed to and supported by depend-
ing feet or supports 12, which in this ex-
ample, support the casing in a horizontal
position and render the same portable.

In this example, the tubular casing is
cylindrical - throughout the major portion
of its length, with its front portion 1* en-
larged in diameter and- forming a flaring

mouth or bell 1¢. In this instance, the en-

largement 'in diameter is abrupt to form
the annular forwardly facing shoulder or
seat 1% within the air draft and heating
tunnel. :

The means for heating. the bore of or
chamber formed by the air draft tunmel, is
annular in form and usually concentrically
arranged within the enlarged front end of
the tunnel in advance of the annular
shoulder 19, to surround and-leat the tunnel
bore and consequently heat the air circu-
lating through the tunnel. )

For instance, the particular heating
means shown consists of an annular elec-
tric heating or resistance wire coil 2 passing
through and supported by an annular series
of spaced porcelain or other insulating ma-
terial blocks or tubes 3, with the heating
coil and blocks 8 enclosed ‘within an annular

chamber a surrounding and concentric with. 8:

the tunnel bore and, in the example shown,
formed by a hollow thick-walled heat con-
ducting and radiating casing or coil enclos-
ing ring or annulus 4, fitted within the tun-

-nel and at its otherwise outer open side,

closed by the surrounding tunnel wall,
This ring can be approximately U-shdpe

In cross section on a radius, Fig. 8, and-
formed with flanges 47, 4° through which -
the ring can be secured, as by bolts 5, to the :

casing or tunnel walls, so that the surround-
ing outer open side or circumference of the
casing or coil enclosing ring will be closed

by the surrounding portion of the tunnel 100

wall 1°, within which the ring is fitted.

Said casing ring is preferably somewhat
elongated longitudinally with its front end
of less radial depth or thickness than its
rear end and with its bore flaring or in-
creasing in diameter from the rear end to-
ward the front end, thereby providing a
forwardly flaring or approximately frusto-
conical inner or bore wall 4°, preferably cir-
cumferentially fluted or corrugated at its
exposed surface to provide a heat radiating
surface of extended area exposed to the air
blast or circulation through the tunnel, for
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increasing the heating efficiency and ca-
pacity of the tunnel. ‘ _
The internal diameter of the rear end of

“the ring bore is, preferably, less than the

10

internal diameter of the portion 1 of the
casing or tunmel, and the rear end wall
(flange 4*) is, in this instance fitted rear-
wardly against and secured to the front face
of the tunnel or casing shoulder 14, with the

inner annular portion 49, of the rear end

wall of said casing ring forming an in-
wardly projecting ~annular shoulder or
baffle within the tunnel at the front end of
tunnel portion 1. This baffle 44, is, prefer-

ably, flaved inwardly and forwardly to meet

the rear end of the forwardly flared hore
of the casing ring.
In the example shown, the insulation

- blocks or tubes 3, are secured in any suit-
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able manner, as by clamps 32, within the
ring, suy within the rear end thereof against
the inner surfaces of ring walls 4°, 49 and
the heating coil. 2 is supported by said
blocks spaced from and out of contact with
the ring walls. The coil 2 is preferably
in the form of an approximate annulus
encircling the interior of the ring with its
leading in or feed connection 2° extending to
the exterior of the casing or tunnel through
insulating tube 2%, preferably at the under-
side of the tunnel casing.” The annular
front end wall 4¢ of the casing ring is
preferably formed with an annular serics

- of spaced mica-covered openings 4!, through
5 which the red glow of the coil 2 can be

seen through the open front end of the

~ tunnel, for purposes of ornamentation. The
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portions of the electric heating coil 2 in-
tervening between the insulation support-
ing blocks 3, are exposed within the ring
chamber @, but are cut off by the casing
ring and the mica-covering the ring open-
ings, from being directly contacted by the
air blast or circulation through the air tun-
nely as it is the purpose of my invention to
kecp the electric heating clement or ele-
ments 2, at a constant high temperature and
red heat or glow while m action, to main-
tain the coil-casing ‘metal ring 4 at the
desired high temperature by radiation, con-
vection, conduction through the insulation

‘blocks 3 and by maintaining a high tem-

perature in chamber @ The object is to
prevent cooling the coil by exposing the

~same to direct contact with the air ecircu-

Iation, and to utilize the high temperature,
red heat, of the coil to mamtain a higher
temperature of the extensive radiating sur-

- fuces of the casing ring exposed within

G0

the tunnel and to thereby heat the cham- -

ber constituting the tunnel bore, and to con-
fine the heat within the tunnel bore as op-
posed to the exterior surface of the tunnel
casing. To this end the tunnel casifig can
be composed of inner and outer shells and
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interposed asbestos insulating -packing, or

the casing is otherwise insulated or is com-

posed of vitrified ceramic ware, pottery or
earthenware. It is dlso desirable, to form
the tunnel casing with more or less thick
or heavy walls, to provide a vibration and
noise absorbing, and heat retaining body.

‘The heat radiating coil casing ring 4,

1s_preferably composed of a more or less .

thick walled metal casting, that will hold
or carry the heat, and I find aluminum well
suited for the purpose, whereby the air
driven through the tunnel is most effectively
and economically heated by contact with
and by the heat radiation from the throat
formed within the tunnel by the metal coil
casing ring. '

An electric motor driven blower is pro-
vided to rapidly force the circuation of the
air of the living space to be heated through
the heated tunnel and into contact with hot

80

surfaces and through the zone of heat ra-

diation for the purpose of raising the tem-
perature within said space to the desired
degree and thus maintaining the same.” For
this purpose, I provide rotary air blast or
blower 6, within the rear end of the tunnel
with its axis alined with the longitudinal
tunnel axis, This blower is carried and
driven by electric motor 7 removably fixed
‘and supported within the rear end of the
tunnel Ey any suitable means. For instance,
I show the motor tightly clamped between
the middle portions of a pair of clamp bars
or brackets 8, by clamping bolts 9 arranged
above and below the motor and extending
transversely through the bars, whereby the
middle portions of the bars can be drawn
toward each other or allowed to spring away
from the motor casing. - The end portions
8% of the bars are bent laterally and fit

_the inner surface of the tunmel wall and

are bolted or otherwise sccured thereto.

The blower draws the air from the en-

closure or space ‘to be heated, and presses
the air forwardly through the tunnel and
the heating throat therein and discharges
the superheated air from the front end of
the tunnel. I find that the elongated cas-
ing that provides a long internally heated
air draft tunnel, more quickly circulates
the blower forced superheated air through-

.out such enclosure or_ space to raise the

temperature thereof, than where a mere ring
or short casing is employed, and further.
more the blower ‘motor is protected from
the high temperature of the casing ring
and its enclosed heating coil by the pro-
vision of the air draft tunnel.- ‘

The air pressed forward by the blower
is somewhat choked by the hot rear wall
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4? of the tunmel throat (formed by the

coil casing ring) and said air expands with-
in' the forwardly flaring fluted or corru-
gated throat along the hot wall 4°, and
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further expands within the enlarged end of
the tunnel in advance of front casing ring
wall 4°. , )

The air is efficiently heated and full ad-
vantage is taken of the high temperature
of the heating c6il while said coil is pro-
tected and is not cooled down by direct
contact with the air blast. -

Furthermore, if the coil becomes broken
or needs repair or replacing, the radiat-
ing coil casing ring can be readily released
and removed %rom the tunnel casing, there-
by -rendering the. coil accessible for repair
and renewal. ' '

The blower and heated tunnel are de-
signed to more or less rapidly circulate the
entire body of air, in the space or enclosure
to be heated, through the tunnel to take up
the heat generated within the tunnel, and
the air draft tunnel promotes the desired

‘rapid circulation -of this hot air through-

out such space or enclosure to quickly raise

and thus maintain the same. - :

It is evident that various changes, modi-

fications and variations might be resorted
to without departing from the spirit and
scope of my invention and hence I do not
wish to limit myself to the exact disclo-
sures hereof. :

What I claim is:—

1. An electric heating machine. compris-
ing an open end air tunnel having means
for forcing air forwardly therethrough,
said tunnel having dn annular internal air
heating throat with heat radiating surfaces
exposed  around the tunnel bore and elec-
trical heating means within and enclosed
by said throat.

2. An air draft tunnel having a for-
wardly propelling air blower and an an-

nular internal heat radiating throat within
its air outlet portion provided with and "

enclosing an electric heating coil.
‘3. ‘An _air tunnel having a blower in dits

inlet end, and an annular internal heat ra- -

diating throat remote from the blower and
provided with and enclosing an electric
heating coil, said throat having a forwardly
ﬂarinﬁ bore.

4. An air tunnel having a blower in its
air inlet end, and an annular internal heat
radiating throat within its air outlet por-
tion provided with and enclosing an elec-
tric heating coil, said throat having a for-
wardly flaring bore with a corrugated ra-
diating surface. _ ‘ N

5. An air tumel having a blower and an
annular internal heat rafiating throat pro-
vided with and enclosing an electric heat-
ing coil, the rear portion of said throat
forming an annular baffle within the tun-
nel bore, - -

6. An air tunnel having a blower at its

air inlet end, and an annular internal metal
heat radiating throat provided with and en-
closing an electric heating coil, said throat
formed by a hollow ring, the heating coil
being supported within the ring out of con-
tact with the walls thereof.

7. An electric heating machine, compris-
ing a casing forming an air tunnel havin
a blower to force the air therethrough an
circulate the same throughout a space to be
heated, an annular electric heating element
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within said casing and surrounding the tun-

nel bore, and a hollow ring within the cas-
ing forming heat radiating surfaces sur-
rounding the tunnel bore and exposed to the
air therein, said heating element being ar-
ranged within said ring and enclosed
thereby. :
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8. In combination, a casing forming an

air circulating tunnel, an electric blower for

propelling the air through said tunnel and

circulating the same throughout a room or

the like, the front portion of said tunnel -

being of enlarged internal diameter, a hol-
low metal ring set in said enlarged portion
providing heat radiating and air contacting
surfaces surrounding the tunnel bore, and
electric resistance ring-heating means en-
closed within said ring.

9. In combination, a casing forming an
open end air circulating tunmnel, a rotary
electric. blower for circulating air through
said tunnel, a hollow metal ring set in said
casing and providing heat radiating sur-
faces surrounding the tunnel bore and ex-
posed to the air therein; said ring provid-
ing an internal annular chamber, an annu-
lar electric resistance heating coil enclosed

- within said chamber for heating the same

and said ring, and insulating blocks within
said ring supporting said coil from contact
with the ring. :

10. In combination, a vitrified ceramic
material hollow casing forming an open end
air circulating tunnel, a rotary air. forcing
electric blower mounted in said tunnel, a
hollow rin

mounted in said tunnel and
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providing heat radiating surfaces around

the tunnel bore for heating the air therein,
and a red glow electric resistance coil en-
closed within said ring for heating thesame.
11. In combination, & hollow casing form-
ing an air circulating tunnel open at both
ends, clamping bars arranged within the
tunnel bore and having transverse clampin
bolts, an electric motor - arranged an
clamped between said bars and provided
and driving a blower for forcing air
through said tunnel, and electric resistance
heating means within said tunnel surround-
ing the bore thereof to heat the air therein.
igned at Washington, D. C., this 4th

day of October, 1923,
LEO SIMMONS,
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