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To all whom it may c. cern:

Be it known that I Witriam F. CuTrer,
a citizen of the United States, residing at
San Francisco, in the county of San Fran-
cisco and State of California, have invented
new and useful Improvements in Electric
Water-Heaters, of which the following is a
specification. ‘

The present invention relates to an elec-
tric liquid heater, adapted for use as a rapid
heater, or for the purpose of aging and im-
proving the qualities of wines and other

liquors, or for similar uses, which will be of -

great efliciency in proportion. to its size, will
be cleanly and sanitary in construction, and

safe in operation.

In the accompanying drawings, Figure 1
is a vertical section of the heater on the line
1—1 of Fig. 4; Fig, 2 is a horizontal sec-
tion on the line 2—2 of Fig. 1; Fig. 3 is'a

perspective view of one of the cups; Fig. 4.

is a horizontal section on the line 4—4 of
Iig. 1; Fig. 5.is a front view of the lower
part of the heater; Fig. 6 is a section on the
line 6—6 of Kig. 5; Fig. 7 is a detail vertical
section through the top of the auxiliary
supply pipe. '
For convenience, the apparatus will be de-
scribed in reference to its use for heating
water, but it is to be understood that the in-
vention is by no means limited thereto.
Referring to the drawing, 1 indicates a
valve casing having a threaded portion 2,
adapted to be secured to a liqud supply
pipe, the passage of the water through said
casing being controlled by a faucet valve 3.

The main inflowing current of the water

passes from the valve 3 by means .of an
elbow 4 -and a vertical pipe 5 screwed
through a base 7 formed integral with the

_ valve casing, upon which base rests a disk
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8 of soft rubber, upon which is 4 disk 9 of

insulating material, preferably hard porce- -

lain, upon which disk 9 is a second disk 10
of seft rubber. "Upon said upper disk 10
rests the bottom 6 of¢the cylindrical casing
11 of a heating chantber, which casing is
partly secured in position by means of the
pipe 5, which pipe is not only screwed
through theBase _plI:Lte 7, and passes through
the disks 8, 9, 10; but is also scrvewed at its
upper end 1nto said bottom 6 of the casing

11, Said casing is additionally secured by
the lower end of a central discharge water

4

pipe 12, which is screwed into the bottom 6
of said casing, and passes through the disks
8,9, 10, and also centrally into the base plate
7, the lower end of said pipe discharging
into a cavity 13 in the valve casing from
which it flows by means of a faucet 14.
Around the lower end .of said pipe 12, but

spaced from the bottom 6 of the casing by a

collar 15, is a disk 16 of insulating material,
preferably hard porcelain, suitably aper-
tured, as shown at 17.

Within the heater casing there are con--

tained a vertical -series of inverted shallow
cup-shaped insulators 19, preferably of hard
porecelain, each centrally apertured and hav-
ing, around said aperture, a depending hub
18, surrounding the central discharge pipe
12, said hub forming, with the wall 20 of
the insulator, a circular groove to receive
heating coils. Within each cup-shaped in-
sulator 19.is contained a portion of a coil
21 of high resistance wire, such as German
silver, cach insitlator being formed with two
comparatively large holes 22, these holes

permitting the coil of wire 21, after extend-"

ing around within the greater part of the
circular groove of one insulator, to pass
through one of said holes, and then to ex-
tend in the opposite direction within the
groove of the next insulator above or below.
Although only one hole 22 is actually used
with each insulator each cup is formed with
two such holes for convenience of assem-
bling. The hubs 18 insulate the heating coil
21 from the central water pipe 12.

Each insulator is formed with two small
apertures 23 to permit the water to freely
circulate through the heater, and in addi-
tion with a third small aperture 24, all of
the apertures 24 of the respective insulators
being arranged in vertical alinement with
eagh other, to permit a cemparatively small
terminal coil 25 of high resistance wire to
pass upward through all of the said aper-
tures. This latter coil may be either detach-
ably connected at its lower end to the lower
end of the larger coil 21 or may be formed
integral therewith, as shown in Fig. 1. The
upper ends of the sthall and large coils form
the termitials of the complete heating wire.

yon the uppermosé\Cup-shaped insulator
igtaid a thin ciréular disk 26, which is cen-
trally apertured, as shown at 27, to permit
the central pipe 12 to pass therethrough, is
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also dpertured, as shown at 28, o permit the

water to flow freely therethrough, and is
1

2180

provided with apertures 29, to permit
me of the two terminals of the large and

=}

small heating coils to pass selectively there-
through. Upon the upper end of the pipe
t=] i

12 is serewed a nut 81. Into the chamber
of the valve 3 is also screwed the lower end
of a narrow pipe 33 which passes centrally
upward through the discharge pipe 12 and
discharges through its open top, thus serv-
ing as sn auxiliary supply pipe. Upon said
pipe near its upper end is secured o disk
34 which serves to retard the commingling
of the cold water passing up through said
pipe 33 and the hot water entering the top
of the discharge pipe 12. The purpose of
this anxiliary pipe 23 is to increase the Qow
the heat furnished by the resistance coils
being sufficient to heat a larger volume of
water than would naturally flow through the
pipe 5. It also prevents the formation of
steam.

The two terminals of the heating coils
are inserted in socket pieces 85 and are so-
cured therein by screws 36, and said pie
85 are screwed upon bolts 37 which cazr
their upper ends binding screws 38, and are
passed, iirst, through sleeves 89 of fiber or
other insulating material,said slesves39 being
set into the head 40 of the casing of the elec-
tric heater, which head fts within said casing
wilth a tapering ft, so as tc make & very
tight joint thersin.

d

Baid bolts are then
passed through rubber disks 41, 42, within
said heater and upon the lower ends of said
bolts are screwed the socket pleces 35, as
heretofore described.

43 indicates an outside casing, which rests
upon a shoulder 44 formed upon the pores-
lain disk, and is cherefore spaced from the
heater casing, so that no electric shock could
be given by contact with said outsids casing.
At the side of said casing is supported 2
tube 45 down which pass wires 46, 47, lead-
ing to a switch 48, on & bracket conneoted o

ends of said wires 46, 47,
being connected to ‘said binding serews 38.
Upon the top of the outer casing is mounted
an electric lanip fitting 49, the poles of which
are connected by wires 50, with seid binding
serews. .

The stem of the key 51 of the switch 48
is arranged in line with that of the valve §,
and the latter is extended beyond the valve
casing and has formed on its end fingers
52 whieh engage the key 51, so that said key
always turns with the valve. By this ar-
rangement it is provided that the electric
current cannot be turned on withous at the
same time also furning on the water supply,
so that the device cannot become overhezted.

The mode of operation of the device will
be readily understood from the ford oing
description. The valve is opened and the

|

‘heating chamber, &

-said heating chamber,

1,587

electric current turned on simultanecusiv.
The water in passing up through the aper-
tures in the cup-sheped insulators is thow-
oughly heated. Tt flows to the top through
the apertures in the uppermost disk, and
commingles with the auxiliary supply pass-
ing through the pipe 83. It then flows down
through the central pipe 12 into the cavity
in the valve casing and out through the
faucet. The lamp 1s lighted only when the
current has been turned on throngh both
heaters,

A pavticular advantege of this invention
resides in the form of the cup-shaped insu-
lators, which, being inverted, prevent the
collection. of sediment, and have formed in-
tegral therewith means for spacing the heat-
ing coils not enly from the casing byt also
from the central discharge tube.

I claim:—

L In an appavatus of the character de-
seribed, the combination of a heating cham-
ber, & vertical series of inverted cup-shaped
msulators therein, coils in said insulators,
eleetric conductors leading to said coils, and
means for admitting Hquid ino and out of
said heating chamber, substantially as de-
scribed.

2. In an appavatus of the character de-
scribed, the combination of o heating cham-

ber, a vertical series of inverted cup-shaped-

insulators therein, each insulator being nper-
fured to permit the liguid to freely civeulate
therethrough, coils in said insulators, electric
conductors leading to said coils, and means
for admitting ligtid into and out of said

ubstantially zs deseribed.

8. In an apparatus of the character de-
scribed, the combinstion of g heating cham-
ber, a vertical series of inverted cup-shaped
insulators thevein, i insulators having
apertures alining verticslly with sach other,
a vertical coil extending through said aper-
tures, coils in said insulators, electric con-
ductors leading to said coils, and means for
admitting liguid inte and out of said heating
caamber, substantially as described,

4 In an apparatus of the character de-
scribed, the combination of g heating cham-
ber, a vertical series of inverted cup-shaped
insulators therein, each formed with a cen-
tral aperivre and s depending hub around

said aperture, heating eoils in said insulators,

s
al

as

electric eonductors leading to said coils, and
means for sdmitting lignid into and out of

d h substantially as de-
seribed.

5 In an apparatus of the character de- .

seribed, the combination of g heating cham-

ber, 8 vertical series of inverted cup-shaped
insuiators therein, eack spartured fo permit

the lignid to frecly circniate therethrough,
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coils in said insulators, electric conductors -

lending %o said coils, o discharge pipe for
conGucting the Hquid from smid heating

13¢
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chamber, means for admitting the liquid at
the opposite end of the heating
that from which said discharge pipe con-
ducts, and an auxiliary supply pipe dis-
charging into said heating chamber at the
same end as that from which the discharge

- pipe conducts, substantially as described.

6. In an apparatus of the character de-

_ scribed, the combination of a heating cham-
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ber, heating coils therein, electric conductors
leading to said coils, a discharge pipe for
conducting the liquid from said heating
chamber, means for admitting the liquid at
the opposite end of the heating chamber to
that from which said discharge pipe con-
ducts, and an auxiliary supply pipe is-
charging into said heating chamber at the

" same end as that from which the discharge
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pipe conducts, substantially. as described.
7. In an apparatus of the character de-
scribed, the combination of a heating cham-
ber, heating coils therein, a central discharge
pipe, connected: with said heating chamber
at the top and discharging at the bottom,
means for admitting liquid at the bottom of
said heating chamber, and an auxiliary sup-
ply pipe and a discharge pipe both opening
into the top of said heating chamber, sub-
stantially as described.
8. In an apparatus of the character de-
scribed, the combination of a heating cham-
ber, heating coils therein, a central discharge
pipe, connected with said heating chamber
at the top and discharging at the bottom,

means for admitting liquid at the bottom of

said heating chamber, an auxiliary supply

pipe and a discharge pipe both opening into-

the top of said heating chamber, and a

spreader on the top of said auxiliary supply |

pipe, substantially as described. »
9. In an apparatus of the character de-

. scribed, the combination of a heating cham-

chamber to-

ber, a vertical series of inverted cup-shaped
insulators therein, coils in said insulators,
electric conductors leading to said coils, &
central discharge pipe, means for admitting
liquid to the interior of the chamber at the
same end as the discharge end of said dis-
charge pipe, and an auxiliary supply pipe
located within the discharge pipe, and ad-
mitting liquid to the other end of said cham-
ber, substantially as described.

-10. In an apparatus of the character de-
scribed, the combination of a heating cham-

ber, coils therein, electric conductors leading

to said._coils, a central discharge pipe, means
for admitting liquid to the interior of the
chamber at the same end ag the discharge
end of said discharge pipe, and an auxiliary
supply pipe locatéd within the discharge
pipe, and adniitting liquid to the other endl
of said chamber substantially as described.

11. In an apparatus of the character de-
seribed, the combination of a ‘keating cham-
ber, heating coils therewithin, means for ad-
mitting liquid into and out of said heating
chamber, electric c¢onductors connected to
said coils, a rotary switch for controlling
the current through said conductors, said
switch having a key, and a rotary valve for
controlling the passage of liquid into and
out of said chamber, the axes of said switch
and valve being in alinement, and said valve
having an axial extension engaging said key,
whereby said valve and switch can rotate
only in unison, substantially as described.

In testimony whereof I have hereunto set
fay hand in the presence of two subscribing
witnesses.

WILLIAM F. CUTLER.

‘Witnesses:
Fraxcis M. WrieHT,
D. B. Ricuarps.

15 .

50

b5

85

5



