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To all whom it may concern. 
Be it known that I, FRANK C. PERRINs, a citizen of the United States, residing at Buf 

falo, in the county of Erie and State of New 
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York, have invented new and useful Im 
provements in Electric Water-Heaters, of 
which the following is a specification. 
This invention relates to an electric wate. 

heater and has the object to produce a heater 
of this character which is comparatively 
simple and inexpensive in construction, in 
which hot water and steam may be produced 
with a minimum of electrical apparatus and 
in which a water pipe rheostat is employed 
as part of the electric circuit in connection 
with the main water storage tank and the 
circulating pipes connecting the same with 
the water rheostat. . - In the accompanying drawings: 

Figure 1 is a diagrammatic representation 
of one form of electric water heating appa 
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ratus which embodies my invention and in 
which a three wire two phase alternating 
current is employed as the source of elec 
tric energy for heating the water and pro 
ducing steam. Fig. 2 is a similar view show 
ing another application of my invention in 
which the combined piping and resistance 
water form part of the electric circuit as a 
water rheostat and the water inlet pipe con 
necting the water rheostat with the storage 
tank...is constructed in the form of a coil. 

Referring, to Fig. 1, 1 represents a stor 
age tank which is constructed of suitable 

35 metal and which is adapted to store the wa 
ter which is heated in the lower part there 

A0 

of and the steam in its upper art. The 
steam may be withdrawn from this tank by 
means of a delivery pipe 2 containing a 
valve 3 and leading to any suitable place 
where the steam is to be consumed for any 
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desired purpose, the pressure of the steam 
being indicated in any suitable manner, for 
instance by means of a pressure gage 4 con 
nected with the steam delivery pipe. 

In the application of my invention, as 
shown in Fig. 1, two separate electric heat 

o 

ing units are employed but it is to be under 
stood that only one of these units or a greater 
nunber than two may be employed, if de sired. Each of these units comprises an up 
right water heating chanar 5 which, in the 
example shown in Fig. 1, consists of upper 
and lower metallic heads or caps 6, 7, an in 

termediate tubular metal body 8 arranged 
between said heads, and coupling sleeves 9, 
10 of rubber or other suitable material con 
necting the upper and lower ends of the 
tubular body with the upper and lower heads 
in such manner that water and steam tight 
joints are produced between the same but 
said body and heads are disconnected so far 
as metallic contact is concerned and elec 
trically insulated from each other. 

11 represents a lower metal inlet pipe 
which contains a hand valve 12 for con 
trolling the same and which is connected at 
one end with the lower part of the storage 
tank while its opposite end is connected with 
the lower head of the heating chamber and passes upwardly 
but terminates short of the upper end there 
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70. 
into the heating chamber 

of so as not to come in metalic contact with 
the upper head or the tubular body of the 
heating chamber. At a point below the nor 
mal water line of the heating chamber and 
the storage tank these two members are 
placed in communication with each other 
preferably by means of the metallic water 
outlet pipe 13 which is connected at one end 
with R water tank and at its opposite end 
with the side of the upper head and is pro 
vided with a hand valve 14 for controlling 
the passage of the water through the same. 

15 represents a steam pipe preferably con 

80 

85 
structed of metal and connected at one end. 
with the top of the upper head of the heat 
ing chamber and at its opposite end with the 
storage tank above the water line therein and 
provided with a hand valve 16 for control 
ling the passage in this pipe. . 90 

17, represents an electric generator which 
in this instance is of the three wire two 
phase alternating current type, one wire 18 
being connected with the metallic water 
storage tank and grounded at 19, while each 
of the other wires 20 is connected with the 

95 

tubular inetal body of one of the heating. 
chambers and provided with a switch 21 
whereby the circuit through the last men 
tioned wire may be turned on or off. . 

In the operation of this apparatus the cur 
rent passes from the generator through each 
of the wires or lines 20 to the tubular body 
of a heating chamber, thence through the 
water within the latter, thence through the metal heads of the heating chamber and the 
metal pipes connecting the same with the 
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metal storage tank and thence back to the 
opposite pole or terminal of the generator. 
The water within the heating chamber this 
forms a water rheostat which is heated as 
the current of electricity passes through the 
same, thereby causing the water to circulate 
between the heating chamber and the stor 
age tank by reason of the lower inlet pipe 
and upper outlet pipe connecting this cham 
ber and tanli so that ultimately all the water 
in the several conduits is heated. Any 
steam which is generated in the upper part 
of the heating chamber is conducted by the 
steam pipe 15 into the upper part of the 
storage tink and mingles with any stea in 
which may be in this tank. The water stip 
ply to the storage tank may be replenished 
in any suitable manner, for instance by 
means of a supply pipe 22 connecting with 
the lower part of the tank and provided 
with a valve 23 and hot water may be with 
drawn from this tank for instance by means 
of a pipe 24 connecting with this tank below 
the water line and provided with a valve 25, 
as shown in Fig. 1. 

IBy having several of these water heating 
units connected with the storage tank, each 
of a definite kilowatt capacity, the oint pitt 
of the heating plant as a whole may be ad 

so justed to any desired capacity. In the in 
stallation of these water rheostats the 
amperes flowing in each water pipe will de 
pend upon the relative length and diameter 
of the heating chamber and the length and 
diameter of the water conducting pipes con 
municating with the same which fact must 
be taken into consideration when designing 
a water heating and steam generating plant 
of a definite capacity. The valves 12, 14 
and 16 are preferably of the by-pass type so 
that when the same are tarnel for shutting 
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off communication between the heating anal. 
storage chambers the interior of the leating 
chamber will be placel in communication 

5 with the atmosph "e. but when the heating 
and storage.elhambers are connected then the 
exit of the heating chamler to the atmos 
phere is cut off. 

In the constriction of the electric water 
heating apparat is embodying inly invention 
and shown in IFigr. 2, the water leating 
chamber 26 is arranged horizontally ani 

... comprises a tallar metal body or central 
section 27, two metallic: heatls or 'aps 28, 2) 
arranged at opposite encls of the body aid 
insulating coupling sleeves 30, 31 which con 
nect, the opposite enils of the tallar boily 
with said heads, bit electri'ally insiilate this 
body from sail heatls. 32 represents in 

80 metal water inlet pipe mounted on one of 
the heads of the heating clanlier. for exam 
ple the head 29, and extentling axially in 
warl to the central part of this clailer. 
and 33 represents a metal water outlet pipe 

65 mounted on the other heat 2S if this lin 
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ranged below the heating cham 
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ber and extending axially inward to a point 
adjacent to the central part of the clhamber. 
No metallic connection exists between the 
inlet and outlet pipes 32, 33, within the heat 
ing chamber and the same are also prevented to 
from forming metallic contact with adjacent 
metal tubular body 27 by means of insulat 
ing sleeves 34 of rubber or the like applied 
to the inner parts of the pipes 32, 33 so that 
if the same should be moved laterally by 5 
any cause no metallic contact would be pro- 5 
duced between these pipes and the inner r 
surface of the metal tubular body of the 
heating chamber. The outlet pipe is pref 
erably provided with a hand-valve 35-for-so 
controlling the passage of water through the 
Sale. - 

36 represents a netal waterpipe coil ar 
E. and Sup- - 

ported in any suitable manner so that, the 85 
same is electrically insulated from adjacent 
parts, for instance by means of a plurality 
of insulating projections or knobs 37-mount 
ed on a suitable support and engaging with , 
the undersides of the several turns of this go 
coil, as shown in Fig. 2. The upper end of 
this coil is connected with the inlet pipe 32 
of the leating chamber and the lower end of 
this coil is connected with the lower end of 
a metal upright returnpipe 38. The upper 95 
end of the latter is connected with the outer 
end of the outlet pipe 33 lout insulated there 
from by means of a sleeve 39 of insulating 
material. This return pipe is provided witli 
a hand valve 40 for controlling the admis- too . 
sion of water to the lower end, of the coil. 
Above the valve 40 the return pipe is con 
nected with the lower part of the tank, 80 
by means of a metal pipe 41 containing a . . . controlling halve 42 while the upperpart of 105 
the return pipe is connected, with the metal. 
storage tank at a point, below...th 
water level by means of a pipe:43: . . . . . . represents a steam-pipe containing a 
valve 4-40 and connecting the upper art of lo 
the metal head 28 of the heating chamber . . . 
with the steam space in the upper part of the 
strige tank 80, this lastinentioned pipe 
being constructed of metal sections which : . . 
ai'i' connected by men is of a sleeve .5 of 15 
inst lating. In laterial so that a conduit is 
fort' between the heating chamber arik, 
the storage tank bit, no electric circuit is 
established between the heating chaler andl. 
the stoi'ilge tank through this steam pipe. 120 

Water inity be supplied to the storage 
tank through a pipe -6 entering the lower 
pit it thirt") f an il containing a valve 4 and 
htt water may be withdrawn from the same 
through a pipe S connecting with this tank 125 
below the water line nil containing a valve 
19. Stein inlay be withdrawn from the up 
per part of this storage tank and deliverel 
to illny stuitable place by means of a pipe 50 
'ontaining a valve 51. and the pressure with- 130 
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in this tank may be observed by means of a 
pressure gage 52 connecting with the steam 
DO. p is represents an electric generator of any 
suitable construction, preferably of the three wire two phase type, which generates an al 
ternating circuit and which has one of its 
wires 54 grounded, as shown at 55 while its 
second wire 56 is connected with the tubular 

to body 27 and provided with a switch 57 and 
its third wire 58 is preferably connected in 
a manner as will later appear and provided 
with a switch 59. - 

In the operation of the apparatus illus 
strated in Fig. 2 the current passes from the 
generator through a wire 56 to the tubular 
body 27 of the beating chamber, thence 
through the water contained within the 
same, thence through the central inlet pipe 

20 32, heating coil 36, return pipe 88 and 
branch pipes 41, 43 to the storage tank and 
thence by the wire 58 back to the opposite 
pole of the generator. The water within 
the heating chamber in this construction 

25 also operates as a rheostat and is heated by 
the passage of the current through the same 
so that a circulation.of the water is by this 
means effected which causes the same to pass 
successively through the heating chamber, . 

so "storage taik, the coil, and the piping con 
necting these members. The steam gener 
ated within the heating chamber is con 
ducted from the upper part of the heating 

, chamber to the upper part of the storage 
ss tank when the same joins any stealm whict 

may be generated in the latter. IBy increasing or decreasing the length or 
diameter of the inlet pipe 32 which is ar 
ranged within the heating chamber the 

40 amount of current carried by the same may 
be varied and its heating effect in connec 
tion with the water surrounding the same as 
a rheostat may be varied accordingly. 
As the current of electricity passes 

45 through the metal of the heating coil the 
same operates additionally as a means for heating the water passing through the same 
and thereby increases the heating capacity 
of this apparatus accordingly. In order to 

50 permit of varying the heating effect of this 
coil to suit different conditions, a switch 
mechanism is provided whereby more or less 
of this heating coil may be connected in Se 
ries with the water rheostat while other 

35 parts of the same are shunted or cut out of 
this circuit. A suitable means for this pur 
pose consists of a movable switch contact 61 
connected with the upper end of the heating 
coil and adapted to engage with one or an 

30 other of a plurality of fixed switch contacts 
60 which latter are connected with different parts of the heating coil throughout the 
length thereof. By engaging the movable 
switch contact 61 with a fixed contact, 60 

65 connected with the upper part of the coil, a 

greater part of the heating coil will be in 
cluded in the electric circuit and a propor 
tionately larger volume of water will be 
heated while upon engaging the movable 
contact 61 with a fixed contact 60 of a lower a part of the heating coil then less of this 
coil will be included in series with a change 
in resistance of the electric circuit and a 
correspondingly changed heating effect upon 
the water will be produced by the passage 
of the electric current through this coil. 

If desired an electric heater similar to 
that shown in Fig. 1 may be placed in the 
line 58, and as shown in Fig. 2, the same 
may comprise a heating chamber 62 having 
a central metal tubular section or body 63, 
upper and lower metal heads 64, 65, electric 
insulating sleeves 66, 67 connecting the 

80 

heads and body, a water inlet pipe 68 con-r 
nected with the lower head and placing the 85 
interiors of the heating chamber 62 and stor 
age tank 80 in communication and provided 
with a valve 69, a water outlet pipe 70 con 
necting the upper head 64 with the tank 80 
and containing a valve 71, and a steam out- po 
let pipe 72 connecting the upper head 64 
with the storage tank.80 and containing a 
valve 73. The operation of this last men 
tioned heater is the same as that shown in 
Fig. 1. The wire 58 is connected with the 95 
body 63 and both the tank 80 and the heads 
64, 65 connected therewith are grounded 
at 74. 
This electric water heating apparatus is 

very simple in construction and requires but loo 
few electrical elements in its organization, ordinary pipe fittings being readily used in 
its construction, thereby permitting of heat 
ing water and generating steam at compara 
tively low cost and without requiring an ex-los 
pensive installation. - 
I claim as my invention: . 1. A water heating apparatus comprising 

a metal steam and water tank, a water pipe 
coil having its opposite ends connected re- lo 
spectively with the upper and lower parts. 
of said tank and having a metal section. 
which is insulated from those parts of the 
coil which are connected with said tank, 
and a source of electric energy having its lis 
terminals connected respectively with said 
insulated metal conduit section and said . 
metal tank. 2. A water heating apparatus compris 
ing a metal water tank, a water pipe coil 120 
having two metal end sections which are electrically connected with the upper and 
lower parts, respectively, of said water tank, 
and an intermediate metal section communi 
cating with said metal end sections but elec-125 
trically insulated therefrom, and a source 
of electric energy having its terminals con 
nected, respectively, with said intermediate 
section, and said tank. 3. A water heating apparatus comprising lso 
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a metal water ta?k, a heating chamber com 
- prising two metal heads communicating. 
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respectively, with the upper and lower parts 
of said tank and a tubular body connected 
at opposite ends with said heads but elec 
trically insulated therefrom, and a source 
of electric energy having its poles connected, 
respectively, with said tubular body and 
said water tank. 

4. A water heating apparatus comprising 
a metal water tank, a heating chamber 
comprising two metal heads and a tubular 
metal body connected at opposite ends with 
said heads but electrically insulated there 
from, a metal inlet pipe connecting the 
lower part of said tank with the lower head 
of said chamber, a metal outlet pipe con 
necting the upper part of said metal tank 
with the upper head of said chamber, and 
a source of electric energy having its ter 
minals connected, respectively, with said 
metal tank and said body. 5. A water heating apparatus comprising 
a metal water tank, a heating chamber oom 
rising two metal heads and a tubular metal 
ody connected at opposite ends with said 

heads but electrically insulated therefrom, 
a metal inlet pipe connecting the lower part 
of said tank with the lower head of said 
chamber, a metal outlet FE connecting the 
upper part of said metal tank with the up 
per head of said chamber, one of said pipes 
projecting into said heating chamber, and 
a source of electric energy having its ter 

more remote from sai 
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minals connected, respectively, with said 
metal tank and said body. 6. A water heating apparatus comprising 
a metal water tank, a heating chamber com 
prising two metal heads and a tubular metal 
ody connected at opposite ends with said 
heads but electrically insulated therefrom, a 
metal inlet pipe connecting the lower part 
of said tank with the lower head of said 
chamber, a metal outlet pipe connecting the 
upper part of said EE with the up 
per head of said chamber, said inlet pipe 
being constructed in the form of a coil, and 
a source of electric energy having its ter 
minals connected, respectively, with said 
metal tank and said body. 7. A water heating apparatus comprising 
a metal water tank, a heating chamber com 
Eig two metal heads and a tubular metal 
dy connected at opposite ends with said 

heads but electrically insulated therefrom, 
a metalinlet pipe connecting one end of said 
tank with one head of said chamber, a metal 
outlet pipe connecting the other end of said 
metal tank with the other head of said 
chamber, said inlet pipe being constructed 
in the form of a coil, means for electrically 
connecting said inlet pipe adjacent to said 
chamber with different 

chamber, and a 
source of electric energy having its termi 
nals connected, 
tank and said body. FRANK C. PERKINS. 

respectively, with said metal 
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