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To (til / tu; juo7), i é 1) i fili/ conce 7°12 : 
lBeit known that I, ARTHURE. APPLEYARD, 

of Natick, in the county of Middlesex and 
State of Massachusetts, have invented certain 

5 new and useful Improvements in Electric 
II eating Apparatus, of which the following is 
a Specification. 
This invention relates to an electrical heat 

ing apparatus Colmprising an electrical resist 
Io ance contained in a space or chamber between 

an Outer and an inner tube located Within a 
Water receptacle or boiler, the resistance be 
ing included in an electric circuit and impart 
ing heat to said tubes, which are in contact 

I5 with the Water in the receptacle, as shown in 
Letters Patent of the United States No. 
4S3,759, dated October 4, 1893. 
The present invention has for its object to 

include the tubes, the resistance, and the con 
20 ductors which extend therefrom in a single 

structure which is attachable to and remov 
able from the Water receptacle or boiler as a 
Whole, so that the heater is at Once made op 
erative by the act of applying it to the boiler 

25 and can be removed as a whole from the boiler 
for repairs. 
The invention consists in an electric heat 

ing apparatus comprising a screw-threaded 
holder or base formed as a plug adapted to be 

3o detachably inserted in an orifice in a casing 
or Support, tWO concentric tubes secured to 
the inner portion of said holder and separated 
from each other by an annular space, aun elec 
trical resistance in said space, and insulated 

35 conductol's connected With the resistance and 
extending through the holder, the said tubes, 
resistance, and conductors being supported 
entirely by the holder, which detachably se 
cures said parts to the casing or support. 
Of the accompanying drawings, forming a 

part of this specification, Figure represents 
a side elevation of an electric heater embody 
ing my invention. Fig. 2 represents a longi 
tudinal section on the line 22 of IFig. 1, show 

45 ing a part of the Water receptacle or boiler to 
which it is attached. Fig. 3 represents a sec 

40 

tion on line 33 of Fig. 2. 
The same letters of reference indicate the 

same parts in all the figures. 

In the dra Wings, (L. l'epresents a base or 5o 
holder formed as a plug, having on the outer 
portion of its periphery a screw-thread a', by 
which the holder may be quickly and detach 
ably secured to one of the walls l) of a water 
receptacle or boilei', sail Wall having a screw- 55 
threaded orifice formed to engage the thread 
(t', so that when the plug is screwed into the 
orifice of the boiler a Water-tight connection 
is formed. The Outer end of the plug is pro 
Vided With a Scyllared shank or projection l', Go 
adapted to be engaged by a Wrench, so that 
the plug may be conveniently rotated to in 
Selt and remove it. 
The plug or holder is formed to project some 

distance into the interior of the water recep- 65 
tacle or boiler, its inner polition being recessed 
and provided with internal screw-threads to 
engage an outer tube c and an inner tube c', 
said tubes being screw-threaded at their in 
ner ends to engage the threads in the recessed to 
portion of the holder Cl. The tubes are sep 
arated by an annular space or chamber c, 
which is made water-tight by the screw-thread 
connection of the inner ends of the tubes to 
the holder C and by a suitable annular cap d, 75. 
applied to the outer ends of the tubes, the cap 
having flanges d' dº, which are screwed or oth 
erwise secured to the Outer ends of the tubes. 
The ends of the inner tube care connected 
with the interior of the boiler through a pas- 8o 
sage e, formed in the holder C and communi 
cating with the inner end of the tube c', and 
the central opening in the cap (l, connecting 
the outer end of said tube with the interior 
of the boiler, provision being thus made for a 85 
circulation of Water through the inner tube. 

In the annular space c’ is placed an elec 
trical resistance, Which is preferably a plati 
num Wire f, Wound to form an inner and an 
outer helix, both being parts of the same wire, go 
the outer helix being close to or in contact 
with the tube c, while the inner helix is close 
to or in contact With the innel tube c'. The 
ends of the resistance fare electrically con 
nected with conductor's f" f", which pass 95 
through insulators f*f, located in longitudi 
nal passages extending from the recessed in 
ner portion to the outer portion of the holder 
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(l, the said insulators and the passages through 
which they pass communicating only with 
the inner end of the resistance-space c, there 
being therefore no opportunity for the access 
of water to said conductor's nor for its es 
cape through the openings through which the 
conductors pass. The conductors f' f' pro 
ject outside of the Outer end of the holder (t, 
where they may be conveniently connected 
with the circuit-wires ff. 
The resistance f may be composed of a wire 

which is of ribbon-like form, as set forth in 
the patent above-mentioned, or it may be of 
any other suitable form and material. 
The surfaces of the tubes c c' adjacent to 

the resistance may be provided with coatings 
of insulating material, as described in said 
patent. 

It will be seen that the holder C, the outer 
and inner tubes forming all annular space or 
chamber, the resistance within said chamber, 
and the conductor's passing from the chamber 
through the holder to the Outer polition thereof 
constitute an electric heating appliance or at 
tachment which is a complete structure in 
itself, so that When its pal'ts have been as 
sembled the heater can be applied to or re 
noved from a Vater receptacle or boiler asa 

whole, only one opening in the boiler being 
required for the heater, although in practice 
several heater's Will usually be placed in one 
boiler, which will have a separate orifice for 
each heater. The heater can therefore be 
leadily removed for repairs, and, if necessary, 
Without discontinuing the use of the boiler, 
it being feasible to quickly withdraw one 
holder and insert another in its place without 
a very considerable escape of water from the 
bOiler. 

It will be seen that by this improvement I 
avoid all necessity for a plurality of separate 
joints, stuffing-boxes, &c., in connection with 
each heater, a single Orifice in the boiler ac 
commodating the heater and conductors f'f'. 
Hence the construction is extremely simple as 

compared with that shown in the patent above 
mentioned, its advantages being obvious. 
I claim 
1. An electric heating apparatus compris 

ing a holder or base formed as a plug and pro 
vided with means whereby it may be detach 
ably inserted in an orifice in a casing or Sup 
port, two concentric tubes secured to the 
inner polition of said holder and separated 
from each other by an annula' Space, tille 
outer tube having a diameter less than that 
of the plug an electrical resistance in said 
space, liquid-passages at both ends of the in 
ner tube to the space outside of the Outer 
tube and insulated conductors connected 
with the resistance and extending through 
the holder, the said tubes, resistance, and 
conductors being supported entirely by the 
holder, which detachably secures said parts 
to the casing or support. 

2. An electric heating apparatus coln pris 
ing a screw-threaded holder or base formed 
as a screw-threaded plug adapted to be ill 
Serted in an orifice in a Water-receptacle, two 
concentric tubes detachably secured to the 
inner portion of the holder and separated by 
an annular space, the inner tube being ope). 
at the end away from the holder, and a port 
or passage through the walls of the device 
connecting the space in the inner tube with 
the space outside of the outer tube whereby 
water in the boiler is permitted to circulate 
through the inner tube, an electrical resist 
ance located in said space, and insulated con 
ductors connected with said 'esistance and 
extending through the holder. 
In testimony whereof I have signed my 

name to this Specification, in the presence of 
two subscribing witnesses, this 25th day of 
January, A. D. 1896. 

ARTHUR. E. APPLEYAR). 

Witnesses: 
A.D. IIARRISON, 
A. D. ADAMES. 
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