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-To all whom it may concern: | o
- Be it known that I, Axprew P. NicHoLS,

- a citizen .of the United States, and resident

~of the city of Seattle, in the county of King
and State of Washington, have invented

certain new and useful Improvements in -
Electrical Iiquid-Heaters, of which the fol. |

lowing is a specification.

My invention relates to an ,imprt}vement I
“1n electric liquid heaters, and comprises the |
- novel parts and combinations of parts which

‘wiil behereinafter described and particu-
larly pointed out in the claims.

The object of my invention is to p"r'oﬁdu'ce'_
-a device for heating water or other hquids,

‘which may be connected with a convenient

- source of supply of electricity so as to heat

~water or other liquid which is passed there-
~ through. o I
. In the drawings accompanying I have

- shown my invention embodied in the form.

which is now preferred by me. =

- Figure 1 is an elevation showing parts

4
[

in section, of my device. Fig. 2 1s a- sec-

tional elevation, upon a larger scale showing |

the,upper portion of my device. Fig. 8 is

. of one of the plates showing the insulating

one of the heating plates, such as is'shown
in plan in Fig. 4. Figs. 6 and 7 are re-

spectively elevation and plan of the in-

sulating spacer used between the heating
plates. - . L

One of the objects in view in designing-

my present heater is to secure a form of

construction whicl. ‘would combine high
efficiency and heating capacity with cheap-
0 ness of construction, durability and ready

~accessibility.. As contributing largely to
these results I have adopted a circular disk

form for my heatifig elements, the same in a

_preferred form being shown separately n.
5 Figs. 4 and 5. These consist of thin metal

- disks 1 which are adapted for assembly in

superposed form and spaced apart suffi-

ciently to form a series of water circulating
spaces between successive disks, through
- which spaces the water or other liquid being

heated is passed. These disks are assembled |

by passing through a superposed  series

thereof, of two binding bolts or rods, 2,
which rods also serve as terminal rods to.

| 'éci:nnect’ the di-31{5~_i11 sets .of opposi_te' elec-
‘trical character. Spacers 8 are used in con- -
nection with the rods 2 to keep the disks.at

55

proper distances. These spacers are of

‘glass or other suitable msulating material,

and ‘are made circular in cross-section, hav-

60

Ing two parts, 30 and 31 of different diame.

ter -and having an axial. hole 82 through
~which the ‘binding bolts 2 pass.

"The-plates or disks 1 are'pr.ovided,f.t'oward .

opposite - sides, with holes 11 and 12, the
former being of a size to permit the inser-

.tion of the bolts 2 and the latter of & size

to permit the insertion of the smaller section
31 of the spacers. - L
~In assembling the plates 1 they are alter-

nately reversed in position, so that the bind-

65

76

ing bolts 2 pass successively through a small

3 have their smaller section 81 inserted

| and then a large hole, as is clearly shown in -
the upper portion of Fig. 1. The spacers
. .75
“through the large hole 12 of the plates 1 and =

their ends abutting against the surfaces of .-
the plates at each side of this plate. In this
way the rods or bolts 2 are each econnected

_ _ 3 1s | with alternate plates or disks 1, those which
a _transverse section.. Fig. 4 is-a plan view

bolt. =~

holes 18 located at one side from the diame-

ter passing-through the holes which receive -

30
are connected with one bolt alternating with
POl | those which are connected with the other -
covering which is contemplated for one side, - | T DR
as broken away. Fig. 5 1s an edge view of |  The disks or plates 1 are provided with
85

the binding bolts. In assembling these

sides ‘of the chamber, as ‘is shown by the

which ‘nuts the disks or plates 1 may be

‘bound "together into a compact mass. The
disks or - plates thus bound - together are

plates they are arranged so that these holes -
13 ar€, 1 alternate plates, toward opposite. - - -
90 .
| dotted lines in Fig. 3 and by ‘the arrows in - . .
If1g. 2. These latter indicafe the course of o
the water as it passes through the device.
The binding bolts 2. are.. provided with
heads 21, at one end, insulated by washers
| 20 and nuts 24 at the other end, nsulated -
Where needed by washers, by tightening

95

100

placed within a casing 4 which is of a size .

through the outer case 5, and serves either

to snugly fit about the disks.” A¢ its lower. -
end 1t s provided with an opening: which -
‘recelves the pipe 6, which pipe passes .
106
as the admission or discharge passage for. -
the water being heated. @~ =~ T . o
. ‘Suw rounding the case 4 is a case 5 which



1 Hreferably provided at its upper end "

withh means to close the annular space be-
tween the two cases. The means shown for
doing this consist of a ring 7 and packing
5 70, the ring 7 being secured to a cap 51 by
screws 52 and is screwed to the outside of
the outer case 5. The cap may also have
i packing disk or ring 53 to seal its joint
with the outer case 5. The binding bolts 2
pass through this cap 51 and are provided

bad
Q.

with insulating sashers 25, nuts 26 and '

metal Iugs 27 to which the feed wires may

‘be. attached. The inner case 4 1s provided -
with holes 42 registering with the space be-
tween the upper pair of plates 1, or with the
space above the plates, as1s desired or con-’

15

venient, through which the sater fiows.
The outer casing is shown as provided with
‘a pipe connection 61 for water..

through the pipe 61, through the annular
space between the:two cases, through the
‘holes 42 into the inner case, through the
“holes 18 in a zigzag course among the plates
1 and finally out through the pipe connec-
tion 6: or the course may be the exact re-
versal of this, as is desired or most con-
venlent. ' | | ' -
The disks or

25

Jlates 1 may be plain metal
- 30

times be preferable, they may be provided
with an insulating coating upon one surtace,
" as has been indicated in Iigs. 2

35 coating or layer 10 may be a glass-like glaze,

such as is often given metal and commonly
called enamel, but may be of any character

which possesses the insulating feature. In
using plates which are insulated upon one
side I reverse the plates so as to have bare
surfaces of adjacent plates facing and 1nsu-
lating surfaces facing.
faces of like echaracter upoun . consecutive
plates facing toward each other. Piagin-
‘ning with a plate having '
face upward, the next plate above 1t would
have its .imsulated surface downward, and
“he next above thut wonld bave its 1nsnlated
surface upward I have fouund by such an
50 arrangement oI

- gffect 15 Improved.

TR, 2 R R T S . .
{7hile T have shown the healing plates
1
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55 action, but is only a desivable coustructive
~ feature. 'The other and ore mmportant fea-
tures of construction may be embodied 1n
plates cf other torms. o
7 While I nrefer to uzs the two cases after
60 the o nner iiostrated and described, a [SHE
- ole ease might be used, tae
one end and the outlel al the olther. The
principal coustractions! features of my -
vention comprige L stper nosed plates al-
g5 ternately connected ~by opposite terminais

ployed for similar
lating coating would

the. hqiud; which may

The circulation of avater may be either in | it of metal having au inner insulating.

of such kind and quality as 1s found best
£or such service, or, as I have found fo some-

and 4. The |

1 may be stamped out ‘of
“ma> be very thin. ‘
quired is thus slight and the device may

That i1s L have sur-

its insulating sur- |
D

neh plaios that the heating
' S WL

. - . . ._': . , - . ,.‘i : - . ] iy '; ) e . T . - ] 1 ‘1
cireniar disks, their civeninr coaracter bhas,

SIDaCTs
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nething to do vwith the the 03 mciples of their
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and the zigzag course of the water through
the plates. Also the means for assembling

| the plates to secure these results, and the

insulating of one side of the plates.
The inner case 4, I prefer {o make of ma-

terial and in sich manper that it is insu-
Tated from the liquid and the piates or disks
1, as by making 1t of glass, lava, porcelain

or othier insulating material, or by making 1t
as I hizve shown, of metal having a coating
upon - both surfaces of insulating material.
The case as shown corsisis of an inner body 4
of metal having a glag- 2o glaze 40,41 upon
inncr and outer sur.uus;, such as 1S em-
curposes and commonly

Any suitable msu-
answer. Lhe outer
T also prefer to have insulated from
he done by making

spolzen’ of as * enamel.”

case B

“enamel 7 or coating 50 as shown in tne
drawing. The outer surface does not need

‘such coating  as it is not exposed to the

liguid,

“When the plates 1 are glazed and placed

in consecutively reversec. sosibion, these must

be made rights and lefts, so far as the lo-

cation o the wuter circulaiing hinles 13, but
olazed npon oue side the same

when uol-
plates may be vsed for all by simply torning

them half around when assembling the plates

of the two series. SR |
The forms of all the parts which comprise

ihe heater arve such that they are cheaply

made and the desion and assemblage 1s such
that they may. be - quuckly assembled with
the minanum expense for labor. The plates
sheet metal and

be
made so as to be siall in size and weight
and yet have very large

of water. | |
What I claim and desire to provect by
atent 1s: | ~
1. I on elesieiz liquid heater, in combina-
tion, » super;used serles ox conductive plates

X

spaced apart, ~d havingan 1nsulating cover-
ing unen one : - lo,said plates being arranged

Ve surinoes of successive plates op-

posc and haviag openings permitting pas-
Lanoe of the Heand suecessively throuwrh ‘he

-

sebween said plates, and means ior

comneeting alternate plates with opposite

pole: of.an electric generator.

©. Tn an electric lignid heater, 1n combina-
tion, o series of superposed and spaced con-
ductive plates having an nsulating covering

' on one side and arranged to oppose like sur-

fices ofisuecessive plates, a casing surround-
ing said »plates and having an insulating
inmer surface, said plates having Opemngs

oy conducting the liquid to be Leated suc-
cessively through successive Spaces between

(5

The weight of metal re-

heating surfaces so .
as to quickly hieat up a consider. ble amount

70
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20

20

having an insulating covering upon one side

posed and having liquid passages arranged

901,877

the ‘plates, and means for connecting alter- | nsulating spacers between sald plates, two
binding rods Passing through the plates and 30
electrically connected, each with alternate
plates, said plates alternating for the respec-
tive rods, and having circulation openings

nate plates with opposite poles of an electric
generator. | S

. 3. In an electric liquid heater, in combina-
tion, a casing having an msulating inner sur-
face, a series of superposed conductive plates
and of a size to form obstructive diaphragms
in the casing.. said plates being arranged
with like surfaces of successive plates op-

to lie upon opposite sides of the casing in
successive plates, -and means for connecting
alternate plates with opposite poles of an
electric generator, = _ _
.4 An electric liquid heater having a se-
ries of superposed conductive plates spaced
shightly apart, two binding rods each pass-
ing through all of sald plates and being each
electrically connected with alternate plates,
said plates having holeg permitting passage
of the liquid to be heated between said
plates. ' -

9. An electric 'lf@quid'heater co;nprising a

sulating covering upon one side and ar- |
ranged in superposed position with like sur-

| ary, 1910 i

faces of consecutive plates facing each other, |

positioned to cause th

pass through successi

plates.

e hiquid to be heated fo
Ve spaces between said 35

- 6. An electric liquid heater COMprising a
series of conductive plates having an insulat-

Ing covering upon on
superposed position

e side and arranged in
with like surfaces of 40

consecutive plates facing each other, and also
having liguid circulating openings toward
opposite sides of consecutive plates, ingulat- -
1Ing spacers between said plates, two binding

rods passing through the plates and elec- 45
trically connected, each with altern

L

ate plates,

salid plates alternating for the . respective
rods, and a casing surrounding said plates.

In testimony whereof I have hereunto
afixed my signature this sixth day of Janu- 59

witnesses.

WTitneéses: |
-JorN A. Doug
C. R. Barney.

n the presence of the subscribing

. ANDREW P. NICHOLS.

LAS,
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