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To all, Luhon it inctly conce71. 
Beit known that I, GEORGE H. WFITTING 

HAM, a citizen of the United States, residing 
at l3altimore, in the State of Maryland, have 
invented certain new and useful improve 
ments in Electric Heaters, of which the fol 
lowing is a specification. s 
My invention relates to an improvement in 

electric heaters, and has for its object to pro 
vide a tubular heater in Which the resistance 
Wile shall have its entrance and exit at the 
same end of the tube and have efficient means 
for relieving the resistance-wire of the heat 
generated by the passage of the electric cur 
rent. 

For a full understanding of the invention 
reference is made to the accompanying draw 
ings, in which 

Figure 1 is a longitudinal central section 
showing the resistance-coils and two parallel 
glass tubes in the casing and the insulating 
heat-conducting filler. Fig. 2 shows a cross 
Section. Fig. 3 is alongitudinal Section show 
ing a modification in the construction of the 
two glass tubes. Fig. 4 shows a cross-section 
of the modified form seen in Fig. 4. Fig. 5 
shows the heater in the form of a coil. 

Referring to Figs. 1 and 2 of the drawings, 
the letter Aindicates the resistance-Wire, and 
D a tubular casing, of iron or other material 
Suitable for rapidly radiating heat, and which 
incloses the resistance-wire and is closed at 
its ends by screw-caps cl d". The resistance 
A enters the tube and also comes out at the 
Salme end. 
In the simplest form of my device there is 

within the tubular casing D and surrounding 
the resistance-wire a plurality of glass tubes 
shorter than the interior of the casing and a 
filling of clear loose Sandh, which is employed 
as a heat- conducting medium between the 
wire and the outer casing and at the same time 
electrically insulates the wire therefrom. By 
this construction the heat of the wire is rapidly 
conducted to the outer casing, and the latter 
has its exterior surface exposed for radiation 
of the heat. It Will be seen that the radiat 
ing-surface of the tubular casing D is greatly 
larger than the surface of the wire it incloses. 
The cap dat one end of the tubular casing 

has two insulating bushings or plugs e, and 
the wire passes through one of these in en 

tering and tillough the other in coming Out. 
Where the wire passes through the insulation 
e, it is larger, to increase the conducting ca 
pacity, 

I employ two glass tubes (jg', extending oil 
gitudinally of the exterior tube D. These 
serve to separate and electrically insulate the 
two stretches of resistance-Wile inclosed in 
the radiating-tube D. In Figs. I and 2 the 
two glass tubes are side by side, parallel, and 
the entrance stretch 1, of wire, passes through 
the tube g and at the end crosses over, as at 
ac, to the other tube g", and the exit stretch 2 
passes through this second tube. Thus the 
wire which enters the radiating-tube at One 
end continues to the other end and then re 
turns to the same end, where it enters. There 
by there is a double-resistance wire inclosed 
in the tube D, and the device is adapted and 
is imore convenient for use in certain situa 
tions. The sand his filled in both glass tubes, 
and also between the glass tubes and the ill 
closing tube D, so as to form a continlolls 
heat-conducting medium from the resistance 
wire to the said outer casing-tube. 
The modification shown in Figs. 3 and 4 

employs two glass tubes gig, parallel with 
each other, but here the tubes are of differ 
ent size, in order that the Smallel tube g may 
extend through the lai'ger tube g’. In this 
form the entrance stretch 1, of Wire, is coiled 
around the small tube, and therefore is ill. 
the larger tube or between the Small and the 
large tube g”. At the end the wire crosses, 
as at ac', from the outside to the inner side of 
the tube, and the exit stretch 2 in this case 
extends straight through the inner tube back 
to the entralnce end. 
The ends of the tube D may be closed in 

any suitable anner. 
A tube D, filled with sand packed in and hav 

ing glass tubes through which the resistance 
wire passes, sand being filled within as well 
as around the glass tubes, may be bent or 
coiled, as desired. This is illustrated in Fig. 
5. iDuring this operation of bending the 
metal tube the glass tubes will be broken into 
small particles, but these particles will still 
retail the tubular form and have the same 
relative position with respect to the sand 
filler. 

it will ie soain that the resistance-wire is 
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sustained in the tubular radiating-casing and 
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glass tubes and returning through another of 
prevented from sagging independent of both the tubes and passing out of the casing at 
the fillel and of said case. 
Having thus described my invention, what 

I claim as new, and desire to secure by Lette's 
Patent, is 
In an electric heater, the combination of a 

tubular casing; means for closing both ends 
thereof; a plurality of glass tubes shorter 
than the interior of the casing and situated 
therein; a resistance-wire entering one end 
of the casing, extending through one of the 

the same end at Which it enters; and a suit- I5 
able granulated filler placed in the spaces in 
and around the glass tubes. 

In testimony whereof a??iN my signature 
in the presence of two witnesses. 

GEORGE II. WITTING: IAAI. 

Witnesses: --- 
CHARLES 13. MANN, Jr., 
C. CAL VERT INEs. 


