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To all whom it may concern: 
Be it known that I, WiLL1 

Minneapolis, in the county of Hennepin and 
State of Minnesota, have invenied certain 
new, and useful improvements in Water 
Heaters; and I do hereby declare the follow 
ing 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. 
My invention relates to improvements in 

Water heaters and more particularly to such 
as are adapted to utilize electrical heating 
means, one object of the invention being 
to provide a water heater capable of use in 
street cars and other places, and to so co 
Struct the heater that the temperature of 
the water can be raised to a maximum cle. 
gree with the expenditure of a minimum 
amont of hea? energy. 
A further object is to so, constrict the 

apparatus that the heat energy developed 
will be econolitically utilized in heating the 
water. , 
A further object is to so construct an 

electric water heater that a minimum amount 
of electrical 'energy can be employed to, 
cause effectual heating of the water, and so 
that, the circulation of the water iyili be. 
such that the full heat energy developed 
shallb? Tuti . . . ? 
With these and other objects in view the 

invention consists in certain novel features 
of construction and combinations of parts 
as hereinafter set forth and pointed out in 
the claims. 

in the accompanying drawings, figure . 
is a vertical sectional view of a heater en 
bodying my improvements: Fig 
partly in plan and party, in ho 
tion of the same, and Fig. 3 is a 5 
modification. 
1 represe?its 

periphera et 
2 is 

! Stable b&Se membg" at the 
ge of which, an upturned fiange 
located and said base is Stup 

member 1 the lower flanged end of an outer 
boiler shel 4 is secured. An inner boiier 
shell 5 is spaced a suitable distance from 

50 and within the boiler shell 4,--the space be 
tween said boiler, shells constituting, the 

5 5 

boier of the apparatis, The apper end of 
this annular boiler chamber 6 is closed by 
means of a top wall integrai with the upper. 
end of the boiler shell 5 and at the free edge of this top wall, an upwardly projecting ????????ing?? 

ized in the heating of the water. 

AM. H. Fox, of F 
8 is provided which is secured to the upper 
portion of the outer boiler shell 4. The 
bottom of the boilet chamber is closed by a 
base. Wall 9, the edges of which are provided 
with flanges 10 Secured to the boiler shells 
4 and 5. The tipper anar boiler plate or 
wall, 7 and the ännular flange 8 at the Guter 
sedge thereof cofiperate to form a changer 
11 in which a dome 12 (preferably of cast 
iron) is located. This dome is spaced from 
the walls of the chamber ii and is supported 
above the top lates or walls 7 of the boiler 
by means of lugs 13-tius forming air 
ŠpaceS a f’OUnd and linder tio e come, which 
air Spaces communicate with the chamber 
4 within the annular boiler. The dome is 
Secured tº the boier top 7 by meras of tu 
builar fits 4 which also serve as air vents 
to per it the complete filling of the boiler. 
Åt the bottom of theannt?lar chamber 14, a 
ho?dowy base head i 5 (preferably i of cist 
iroi) is located and supported slightly above 
the base metaber 1 of the heater. The hollow 
base head iš is c?nnected with the donne 12. ; 
by means of a plurality of tubes 16 (prefer 
ably of copper). --the lower, ends of said 
tubes coininiinicating with the head 15 and 

Conduct water from said head 5 to the 
dome 12 as hereinafter explained. 
The heating elements comprise electrical 

- , "''' . . . r - - is encircling the several tubes 16 and 
bly instilated and mechanically sept 

rated from the latter by means of short 
Seeves 18 of porcelain orother sti alle Ins 
terii. Electical energy will be supplied 
to these coils from any convenient soiree of 
electrical supply. 

A in otter inclosing shel 9, ha ving a liin. 
ing 20 of asbestos, is secured by means of 
Ferriosable screws or bolts 21 to the ip 
til "Rei fangre Cir Iring 2 (of the la se member 
and this inclosing she colôperates with the 

bGiler in a tinariner to forni an annular heaf 
ing chamber 22. . coil of pipe 23 surrouilds 
the boiler within the heating chamber 22 
and the iover end of this coil communicates 
with an in-take pipe 24 which receives water 
from any suitable source of supply. 
iipper end of the goii 23 communicates with 
the aper ed of a Yertical pipe 25 located 
within the heating chamber 25 and prefer 
ably covered with asbestos. This, iower end 
of the pipe 25 is provided with suitable cou 

the upper ends with the done 12 so as to 

The 
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plings which are connected with the lowes 
end of a coil 26 located vithin the boiler 

  



a. 
chamber 6 and encircling the inner boiler 
shell 5. The upper end of the coil 26 is con 
nected. With the upper end of a vertical pipe 
27 (preferably covered with asbestos) lo 

5 cated within the heating chamber 22 and 
connected at its lower end by means of suit 
able couplings with the bottom of the boiler 
chamber 6. An outlet pipe 28 communicates at one end with the dome 12 and extends 

f0 out, through the wall of the inclosing CaS ing 19. 
A. small-auxiliary heating pipe 30 (pref 

erably covered with asbestos) communicates 
at its upper end with the dome 12 and the 

15 lower end of this pipe enters the lower por 
... through the coil 23 and forms an auxiliary 

heating coil 31, the free end of the latter 
extending into the vertical pipe 25, in the 

20 upper portion of which, said auxiliary heat 
ing coil 31 discharges. The high tempera: 
ture of the water flowing through the auxil 
iary heating pipes 30-31 increases the tem 
perature of the water in the coil 23 and pipe 

25 25, and said pipes 30-31 also provide 
means of relief for any possible surplus 
pressure of the water in the boiler chamber 
6 and heating tubes 16, and insure a posi 

...tive circulation of water throughout the 
.30 heater. . . . . . . 

. . . The coil 23 is covered with suitable in 
sulating material and then wound with a 
heating coil 32 included in series with the heating coils. 17. The heating coil is cov 

35 ered by a suitable insulating cement 32". 
When water is first introduced into the 

apparatus through the pipe 24, it will 
flow through the coil 23 in the heating cham 
ber 22 and then, by way of pipe 25 to the 

40 inner coil 26; through the latter to the pipe 
27 and from the latter to the boiler cham 
ber 6-filling said chamber so that the in 
ner coil 26 shall be submerged. From the 

45 through a pipe 28 (having a valve 29) to the 
hollow base head 15 and from the latter, 
upwardly through the tubes 16 to the done 
12; and from said dome, through the pipe 
28 to a point of consumption or utilization, a 

50 portion of the heated water flowing from 
the dome through the auxiliary heating 
pipes 30-31 as before explained. During 
the operation of the heater, the Water 
flowing through the coil 23 will absorb heat 
from the heating chamber 22 and from the 
internal coil 3i so that when this water 
reaches the submerged coil 26, it will have 
a temperature approximating to that in the 
submerged coil. After the water has passed 

55 

60 through the coils and entered the boiler 
chamber, it will flow from the latter to the 
head 15 and from said head through the 
heating tubes 16 to the dome 12. It will be 
observed that the area *? 65 28 (and the auxiliary heating pipe 80) 

tion of the coil 23. The pipe 30 is extended 

head 37. 

boiler chamber 6, the Water will flow, 

1,027,881 

which communicates with, the dome is less 
than the combined areas of the heating tubes 
16. The flow through the heating tubes will 
therefore be retarded and the rapidity of the circulation of the water 'correspondingly in- ?? 
creased and the maintenance of the tem 
erature of the water at a high degree will p 

be 'enhanced, . 

When the system is once heated, it re 
quires very little heating energy to main 75 
tain a necessary and steady temperature and 
therefore the heating element and energy 
necessary to operate it can be reduced to a 
minimum. The apparatus is economical in 
operation as all of the heat, created by the so 
heating coils, the water and the metal is 
preserved and utilized and hence the opera 
tion can be maintained at very low con sumption of electric energy. 

In the modification shown in Fig. 3, I. s5 
employ outer and inner tubes 33, 34 spaced 
apart and Screwed at their lower end to 
flanges 35-36 of a hollow head 37 to be 
coupled to a pipe leading to the boiler cham 
ber 6 or to a base head such as shown in 90 
Fig. 1. The upper end of the tube 33 is 
connected with a coupling 38 and the upper 
end of the inner tube 34 may be closed by a 
cap 39. The coupling 38 is adapted to com 
municate with the dome 12. Located within 95 
the inner tube 34 and supported by the 
head 37, is a post 40 of porcelain or other 
insulating material, Around this post i? a 
heating coil 41, the leading-in-wires for 
which, pass through sleeves 42 formed in the 

Collars 43 of insulating material 
are located at or near respective ends of the 
tube 33 and similar collars 44 are located 
intermediate to the ends of said tube. These 
collars support insulating standards 46, and 
the latter serve to separate a coil 45 sur 
rounding the tube, from actual contact 
therewith-said coil 45 being connected in 
circuit with the coil 41. 
With the construction shown in Fig. 3, 

the water will pass up between the tubes 
33 and 34 and be heated by the heating coil 
within the inner tube 34 and also by the 
heating coil surrounding the outer tube 83. Various slight changes might be made in 
details of construction of my invention with 
out departing from the spirit of the lat 
ter or limiting its scope and hence I do not 
wish to restrict myself to the precise.details 
herein set forth. 
Having fully described my invention what 

I claim as new and desire b secure by Let 

00 

05 

0 

20 

ters Patent, is:- 
i. In a water heater, the combination with 

an annular boiler, a dome at one end of the 
boiler and a hollow head at the other end, 

25 

of a tube connecting said hollow head with 
the dome, means for passing water around 
the boiler and subsequently to the boiler, 
means for conducting water from the boiler 130 
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to said hollow head, means for heating the 
Water during its passage through said tube 
to the dome, and a service pipe connected 
with said dome. 

2. In a water heater, the combination with 
an annular boiler, a dome over the same and 
a hollow base head, of a tube surrounded by 
the boiler and connecting the base head with 
the dome, an electrical heating coil encir 
cling said tube, means for conducting water 
around the boiler and then to the boiler, 
means for conducting water from the boiler 
to the base head, and a service pipe con 
nected with the dome. 

8. In a Water heater, the combination with 
an annular boiler, a dome at one end there 
of, and a hollow head at the other end of said 
boiler, of a plurality of tubes surrounded. 
by the annular boiler and connecting the 
base head with the dome, electrical heating 
coils encircling said tubes, means for cir 
culating water around the boiler and then 
conducting water to the boiler, means for 
conducting water from the boiler to the base 
head, and a service pipe connected with the 
dome. - 

4. In a water heater, the combination with 
an annular boiler and chambered members 
at respective ends thereof, of a water heat 
ing tube connecting said chambered mem 
bers, a coil located within the annular boiler, 
means for conducting water through said 
coil and to the annular boiler so as to sub 
merge said coil, means for conducting water 
from the boiler to one of said chambered. members, and a service pipe communicating 
with the other chambered member. 

5. In a water heater, the combination with 
an annular boiler, water heating tubes sur 
rounded by said boiler and chambered mem 
bers connecting the ends of said tubes, of a 
casing coöperating with the boiler to form. 
a heating chamber, a coil surrounding the 
boiler and located in said heating chamber, a 
coil located within the boiler, means for sup 
plying water to the first mentioned coil, a pipe connecting the upper end of said, first 
mentioned coil with the lower end of the 
coil within the boiler, a pipe connecting the 
upper end of the last mentioned coil with 
the lower end of the boiler, a connection be 
tween the lower end of the boiler and one of 
said chambered members, and a service pipe 
communicating with the other chambered 

6. In a water heater, the combination with 
concentric shells forming awater chamberbe 
tween them, and a dome, of water tubes with 
in the inner sheli and communicating with 
the dome, means connecting said tubes with 

the water chanbei' between the shells, means 
for l'eating Said tubes, a coiled pipe sur 
rounding the outer shell, a connection be-, 
tween said coil and the water channier be 
tween the shells, and an auxiliary heating 
pipe within said coiled pipe, said auxiliary 
heating pipe communicating at one end with 
the dome and open at the other end within 

? 
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the connection between said coiled pipe and 
the Water chamber. - . . 

7. In a water heater, the combination with 
a boiler, heating means, a dome provided 

70 

with an outlet, and means for conducting 
Water from the boiler to the dome, of a 
coiled pipe Surrounding the boiler, a con 
nection between one end of said coiled pipe 
and the boiler, and an auxiliary heating 
pipe within the coiled pipe, said auxiliary 
heating pipe communicating at one end with 
the dome and open at its other end within 
the connection between said coiled pipe and 
the boiler. - 

S. In a Water heater, the combination with 
a boiler, a dome provided with a water out 
let, means for conducting water from the 
boiler to the dome, and heating means, of a 
coiled inlet pipe surrounding the boiler, a 
coiled pipe located within the boiler and 

75 

80 

85 

communicating with the latter, a pipe con 
necticn between said coiled pipes, and an 
auxiliary heating pipe located within the 
outer inlet coiled pipe, one end of said auxiliary heating coil communicating with 

90 

the done and the other end open within the . 
pipe connection between said coiled pipes. 

9. In a Water heater, the combination with 
a boiler, a dome provided with an outlet, and 
means for conducting water from the boiler 

'95 

to the dpme, of a coiled inlet pipe surround ing the boiler, means connecting said coiled 
pipe with the boiler, and an electrical heat ing coil surrounding the coiled pipe. 

10. In a water heater, the combination with 
an annular boiler, and a dome provided with 
..an outlet, of tubes within the chamber 
formed by the annular boiler and commu 
nicating with the dome, means connecting 
said tubes; with the boiler, electrical heating 
coils for said tubes, a coiled inlet pipe sur 
rounding the boiler, means connecting said 
coiled pipi with the boiler, and an electrical 
heating coil on said coiled pipe. 
In testimony whereof, I have signed this 

specification in the presence of two sub 
scribing withesses. 

WILLIAM H. FOX. 
Witnesses: 

THols. W. HICKs, 
H. J., FALLs, 
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