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To al/ tufuoin, it inctly concer'72: 
Be it known that I, BENJAMIN CHEW HOW 

ARD, a citizen of the United States, residing at 
Baltimore, in the State of Maryland, have in 
Vented certain new and useful Improvements 
in Electric Heaters; and I do declare the fol 
lowing to be a full, clear, and exact description 
of the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same, reference being had 
to the accompanying drawings, and to the let 
ters and figures of reference marked thereon, 
which form a part of this specification. 
Myinvention relates to devices for heating 

air for Warming dwelling-houses, stores, pub 
lic buildings, railroad-cars, steamboats, and 
other habitations. 
The object of the invention is to accomplish 

this result in a safer and more economical 
mode than has been done heretofore and place 
the heating appliances under complete con 
trol of the attendant. I attain these results 
by employing electricity as the heating agent, 
causing it to pass through suitable resistance 
coils, through which the air to be warmed is 
drawn, preferably by a fan driven by an elec 
tric motor. 

In the accompanying drawings, which rep 
l'esent one mode of carrying out my inven 
tion, Figure 1 is a longitudinal section of the 
heating apparatus, Fig.2 is an enlarged view 
of one of the screens incomplete. Fig. 3 is a 
diagram of the electrical circuits and con 
nections. Figs. 4 and 5 are views of the 
switch, and Figs. 6 and 7 illustrate in dia 
gram two arrangements of the winding of the 
SC'eeS. 
The same letters and numerals refer to the 

same parts in all the figures. 
Within an inclosing-jacket A, preferably 

of sheet metal, is arranged a tube B, prefer. 
ably of non - conducting material, such as 
earthenware. It may be of any desirable 
cross-section and of a length and diameter 
proportionate to the service it is to perform 
The outer end of the tube B is united air 
tight to the jacket A; but elsewhere it is 
preferably somewhat smaller than the jacket 
in order to provide an air-space ct, around it, 
suitable supports b being provided to retain 
the tube in place. The air-space is not, how 
ever, an essential feature and the jacket may 

be omitted. At or near the mouth of the 
tube there may be a netting b', to prevent the 
entrance of anything but air. The inner end 
of the jacket or of the tube communicates 
with a delivery-flue C, by which the air pass 
ing through the apparatus is conveyed to the 
desired place. A netting c' may be arranged 
at the entrance of the fue. 
Within the tube B, I place a set of resist 

ance-coils D. I have shown six coils in the 
drawings, but any number may be used that 
experience and the exigencies of the service 
may demand. The coils may consist of flat 
screens composed of flat or round uninsulated 
wire wound in parallel lines back and forth 
across an open frame d, each frame holding, 
preferably, three layers d' d' d', the wires in 
one layer running in a different direction from 
those in the other layers, as clearly shown in 
Fig. 2. The several layers may be connected 
in series, as indicated in Fig. 6, or two of them 
may be in parallel circuit with each other and 
the pair in series with the third layer, as in 
Fig. 7. 
The frames d are fitted into the tube B at 

suitable distances apart, and the coils are con 
nected up to a switch-board E, preferably in 
the manner shown in Fig. 3. Screens 1 and 
4 are here shown in Series, and also Screens 2 
and 3, while screens 5 and 6 have independ 
ent connections and maybe Wound with finer 
wire to give a higher heating effect than the 
first, four. These last two are intended to be 
used only in case of extremely cold Weather or 
when the apartment is to be quickly heated. 
Any suitable switch-board may be used and 

the connection may be made otherwise than 
as specified above, if desired. A convenient 
form of switch is shown in Figs. 4 and 5. 
Fastened upon an insulating-base F are pairs 
of spring-clips ff'f''f'', &c., which are con 
nected, respectively, with the wires e e' e'e', 
&c. Mounted on a shaft is a segment G, com 
posed of metallic faces gg, suitably insulated 
from each other. The main conductors XY 
are connected, respectively, with the upper 
and lower clips f by means of the wires e. 
When the segment G is turned to enter be 
tween and form contact with the two pairs of 
clips if f', the current will flow through the 
coils J. 4. If the segment G is turned to en 
gage the next pair of clips f, the coils 2 and 
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3 will be thrown into circuit, and so on. The 
coils will be cut out in reverse order upon 
turning the segment backward. A handle G' 
outside of the box E affords a ready means of 
manipulating the segment. 
The draft of air through the tube B may 

depend upon the natural tendency of heated 
air to rise; but I prefer to render its move 
ment positive by means of a fan H, driven by 
an electric motor, which is connected with 
the main conductors independently of the 
coils. 
A Switch h gives the attendant control of 

the fan-motor, which is located at any con 
venient point in the line of the air-current. 

It is obvious that the screens D can be 
heated to a greater or less degree by a proper 
system of resistances R in their respective 
circuits, and that the speed of the motor can 
be similarly governed. This gives the at 
tendant complete control of the apparatus, 
and he can regulate the heating effect with 
great nicety. In summer the fan alone can 
be run to send a current of cool fresh air 
through the flue C. 
Having thus described my invention, what I 

claim, and desire to secure by Letters Patent, 
S 

1. An electrical apparatus for heating air, 
consisting of a tube containing a series of re 
sistance-coils, and means for causing the air 
to pass through said coils, substantially as de 
scribed. 

2. An electrical apparatus for heating air, 
consisting of a tube containing a series of 
wire screens, means for causing an electric 
current to traverse one or more of said screens, 
and a flue for conveying away the heated air, 
Substantially as described. 

3. An electrical apparatus for heating air, 
consisting of a series of wire Screens, suitable 
connections for conveying a current of elec 
tricity to each of them, and means for regu 
lating the intensity of the several currents, 
Substantially as described. 

4. An electrical apparatus for heating air, 
consisting of a tube containing a series of re 
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sistance-coils, each composed of a frame hav 
ing a fine uninsulated wire wound back and 
forth across it in parallel lines, and means for 
varying the number of coils in circuit, sub 
stantially as described. 

5. An electrical apparatus for heating air, 
consisting of a tube containing a series of re 
sistance-coils composed of frames, each hav 
ing a fine wire Wound back and forth across 
it in two or more layers, the wires in one layer 
running in a different direction from those in 
the next, and a switch adapted to vary the 
number of coils in circuit, substantially as 
described. 

6. In an electrical apparatus for heating air, 
the screen D, consisting of an open frame (l, 
having a fine wire Wound upon it in layers (l' 
did, two of which are in parallel circuit, the 
other being in series with them, substantially 
as described. 

7. An electrical apparatus for heating air, 
consisting of a jacket inclosing a tube, with 
an air-space between them, a series of resist 
ance-coils in the tube, and a fan for drawing 
a current of air through the coils, substan 
tially as described. 

S. In an electrical apparatus for heating air, 
a tube B, containing a series of screens D, 
some of which are would with finer wire than 
the rest, substantially as (lescribed. 

9. In an electrical apparatus for heating air, 
a tube B, containing a series of screens D, con 
nected with a switch-board, whereby the num 
ber of screens in circuit can be varied, sub 
stantially as described. 

10. In an electrical apparatus for heating air, 
the combination, with the mains X Y, of the 
screens D and the fan - motor II, and means 
for controlling them independently, substan 
tially as described. 
In testimony whereof Ia ?liN my signature in 

presence of two witnesses. 
IBENJAMIN CHIEW IIO WARI). 

Witnesses: 
ALVIN BELT, 
GEO. P. WHITTLESEY. 

So 
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