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To all whom it may concern: - 

Be it known that I, OSCAR D. MCOLELLAN, 
a citizen of the United States, residing in the 
city and county of Philadelphia and State of 

5 Pennsylvania, have invented certain new 
and useful Improvements in Electric Heat 
ers, of which the following is a full, clear, 
and exact description, reference being had 
to the accompanying drawings, forming a part 

10 of this speci?cation. 
The object of this invention is to provide 

an apparatus for utilizing the voltaic are for * 
heating purposes, the same being especially, 
though not exclusively, designed for the gen 

I 5 eration of steam in boilers. 
In carrying out my invention I produce the 

arc in a hermetically - sealed combustion 
chamber containing air, to the end that the 
burning of the arc shall consume the oxygen 

20 of the con?ned air and form carbonic acid, 
which, in conjunction with the unconsumed 
and inert nitrogen from the air, shall circu 
late around and convey the heat of the arc 
throughout the chamber. The carbonic acid 

25 thus formed prevents the candles burning too 
rapidly. The chamber may, however, be 
?lled with an inert gas in the ?rst instance, 
its presence therein and not the manner in 
which it is obtained being the essential fea 

30 ture. 
In the preferred embodiment of my inven 

tion the ‘sealed chamber in which the heat is 
produced is arranged within the boiler or 
generating-chamber,and the electrodes within 

35 the sealed chamber are fed from a suitable 
source of electric energy,there being provided 
an intermediate rheostat, or controller, to 
gether with independent switches for the re 
spective candles. 

40 The electrodes are preferably of large ca 
pacity, being supported upon ?re-brick or 
other refractory material within the combus 
tion-chamber, as will hereinafter appear. 

In'the annexed drawings, Figure 1 is a ver 
45 tical section of a steam-boiler embodying my 

' invention. Fig. 2 is a horizontal section 
thereof, as on the line a: w of Fig. 1. Fig. 3 
is a diagram illustrating lthe electrical con 
nections between the dynamo and the can 

50 dles. 
a modi?cation. 

Fig. 4 is a section similar to Fig. 1 0f 1 

The numeral 1 designates a'boiler or gen 
erating-chamber of any appropriate construc 
tion. In the present instance the boiler is 
an upright cylinder surmounted by the usual 55 
steam-dome 2. Arranged within this cylin 
der, near the bottom thereof, is a shallow cy 
lindrical chamber 3, which is so disposed as 
to be surrounded or jacketed by the water 
contained in the boiler; Rising from the 60 
chamber 3 is a series of vertical pipes 1t, which 
are preferably connected at their upper ends 
by cross-pipes 5. Con?ned within the cham 
ber 3 is a series of heavy electric candles 6, the 
electrodes of which are extended through 65 
heads 7, that are screwed into or otherwise se 
cured to tubes 8, that connect the walls of the 
two cylinders. The terminals of the elec 
trodesare ?tted to the heads 7, each pair of 
electrodes being suitably insulated from each 70 
other. The electrodes of the respective can 
dles are electrically connected in series with 
a suitable source of electric energy, the elec 
trodes herein shown being of the parallel 
type wherein no regulating mechanism is re- 75 
quired for automatically adjusting the points 
of the electrodes'in respect to each other. I ' 
would remark, however, that so far as the 
spirit of the invention is concerned the same 
is not affected by any particular type of can- 80 
dles, nor by the number of candles employed. 

In the present instance the conductors to 
the respective candles are connected with 
switches 9, whereby any or all of the candles 
may be thrown into or out of circuit, as de- 85 
sired. There are also provided intermediate 
the dynamo 10 and the candles arheostat 11, 
by means of which the current transmitted 
to the candles may be controlled, and also a 
storage’ battery 12 and a switch-board 13, the 90 
dynamo, the rheostat, and the battery being 
electrically connected with said switch-board, 
the switches on the latter being constructed 
to throw any or all of the connections into or 
out of circuit. 
The operation, brie?y described, is as fol 

lows: Assuming the boiler to be supplied with 
water or other ?uid, the candles are lighted, 
the temperature thereof being controlled by 
varying the strength of the electric current 100 
through the medium of the rheostat. The 
burning of the are within the hermetically 
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sealed chamber consumes the oxygen of the 
con?ned air and forms carbonic acid, which, 
in conjunction with the unconsumed and ‘in 
ert nitrogen ‘from the air in the chamber, circu 
lates around and conducts the heat of the arc 
throughout the combustion - ehamber—viz., 
the cylinder 3 and its pipes It and 5. The car 
bonic acid and the nitrogen being indestruct 
ible, and being con?ned, an intense heat is 
produced with the maximum economy, and 
this without the emission to the external at 
mosphere of smoke or other deleterious pro 
dncts of combustion. 
The caloric produced within the chamber 

is imparted from the walls of the latter to the 
surrounding water, from which steam is gen 
erated. This water prevents the walls being 
injuriously affected by the intense heat. 
During the operation of the apparatus the 

storage battery 12 is switched into circuit, so 
as to store up sufficient electric energy to feed 
the candles preparatory to the subsequent 
starting of the dynamo. 

I preferably arrange in the bottom of the 
chamber 3 a bed of ?re-brick 3“ or other re 
fractory material, upon which the heavy elec 
trodes are supported. This material also ab 
sorbs heat to a large extent and forms an 
increased area for its dissipation. It also 
serves as a conductor of heat to the bottom 
and lower lateral portions of the chamber or 
receptacle. 

In Fig. 4 is shown a modification of the ap 
paratus, wherein, as will be observed, the 
combustion-chainber comprises a vertically— 
disposed cylinder 3, arranged concentrically 
within the boiler, so as to form an annular 
water-containing chamber. The lower end 
of the cylinder is provided with a manhole 
ll, whereby access to said cylinder may be 
readily had. This manhole is equipped with 
a cap or cover 15, by means of which the cyl 
inder may be hermetically sealed. Con?ned 
within the cylinder, at various points in the 
length, are the electric candles (3, the elec 

semss 

trodes whereof are extended through duct-s 
or tubes 8, that connect the walls of the two 
cylinders, the outer ends of said tubes or 
ducts being hermetically sealed by means of 
plugs to which the respective terminals of 
the electrodes are ?tted. 

I claim— 
1. A heater comprising a gas-tight recepta 

cle, carbon points arranged therein, and an 
inert gas ?lling said chamber and designed 
to circulate therein, substantially as speci?ed. 

2. A heatercomprising a gas-tight recepta 
cle, carbon points arranged therein, a bed of 
refractory material, and an inert gas ?lling 
said chamber and designed to circulate there— 
in, substantially as speci?ed. 

A heater comprising a gas—tight chamber 
or receptacle having a number of tubes radi 
ating therefrom, carbon points arranged in 
said chamber or receptacle, and an inert gas 
?lling the same and designed to circulate 
therein, substantially as speci?ed. 

It. A heater comprising an inner gas-tight 
receptacle, carbon points arranged therein, 
an inert gas ?lling said receptacle and dc— 
signed to circulate therein, and an outer re 
ceptacle separated from said inner receptacle 
by a heating space or chamber, substantially 
as speci?ed. 

5. A heater comprising an inner gas-tight 
receptacle containing an inert gas designed 
to circulate therein, an outer or surrounding 
receptacle separated from the inner recepta 
cle by a heating space or chamber, a number 
of tubes extending through the walls of both 
said receptacles, and carbon candles or points 
arranged in said tubes and extending into the 
inner receptacle, substantially as speci lied. 

In testimony whereof I have hereunto af.~ 
?xed my signature in the presence of two s ub 
scribing witnesses. 

OSGAR D. MGCLELLAN. 
Witnesses: 

JOHN R. NOLAN, 
ANDREW F. mourn. 
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