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55 secondary cirenit is grounded.
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Application filed January 31,

To oll wham it may concern: ‘;

Be it known that 1, Joser TE FlArLeErG,
citizen of the United States, and resident of :
the eity of New York, in the connty of New |
York and State of New York, have in-
vented certain new and nseful Tmprove-
ments in leetric Water-TTeaters, of which
the following is a specifieation.

This invention relates to water heaters of
1he electrie type.

The object sought to be obtained by this |
invention is to provide a heater of this type
which will heat the water flowing there-
through to the desired temperature in. the
shortest possible space of time and with the
mininunn consumption of current.

Tt has been found by a large number of
experittents with apparatus of this type
that the most efficient results are obtained,
hoth as lo current consumed and time re-
quired to heat water, by providing a direct
contact between the water and the heating
clements. Tn these experiments it was found
ihat the life of the heating element depend-
ed upon the presence of the water while the
enrront was flowing and in ovder to insure
this condition I have provided a cut-out
device which operates automatieally to in-
terrupt the current when the water eeases to
flow or when the flow should be reduced to
such an extent that the water in the heater
wonld boil. Thig device operates automnati-
eally to accomplish the above yesulls, it be-
ing only ncecessary for the operator to turn
on the water at’ the controlling valve, as
will be more fully described hereinafter.

Tn order to provide against the grounding
of the electric eircuit through the water. I
have provided insulating joints between the
portions ‘of the heater which are in direet
contact with the water and other portions
of the device and this in connection with the
fact that the resistanes of {he wuter is sufli-
cient to preveut any flow of current there-
through avoids the difficulty above men-

Specification of Letters Patent.

tioned.

Where the heater is connected to the rezu-
lar Edison three-wire systems the penteall |
or grounded connection. is connected Lo the |
lower part of the heater, which absolutely
prevents any grounds, as there ean be no
difference of potential  This 3= al=o the
case where the heater is used on alternating

gysrens where one siele ov the neairal of the

atented July 11, 1911,

1908. Serial No. 413,552.

The electric water heater which I have

. herein shown as an Musiration of one form

or embodiment of my invention consists of
a supporting box upon which is mounted a
double pole quick break switch of standard
constriction and an insulating joint of
special design, to the Jower end of which is
attached an ordinary water valve. Secured
to the upper part of the insulating joint is
a metal fitting within which is placed the
cut-out which automatically opens and
closes the electric cireuit as the water Is
turned off and on. In the upper end of this
fitting is held a porcelain tube provided with
a terminal at_each end. Within the poree-
lain tabe is placed the heating element,
which consists of a specially designed spiral,
made of a material which will not rust or
corrode, or be injured in_any way by the
action of the current and the presence of
the water. At the upper end of the porce-
lain tube is another metal fitting provided
with an insulating joint above it which sup-
ports the spout. One wire leads from the
switeh to the wpper fitting on the porcelain
tube and the wire from the other side of the
switch leads to the lower fitting. The porce-
lain tube and fittings are surrounded by 2
brass tube. ‘ : ‘

The deviee can beé placed anywhere where
an electric cireait can %)e installed. - Theheater
ean also be nsed in combination with a water
tank placed slightly above it, in which case
it is not necessary. to connect the heater
with the water systen, only connecting it to
the eleciric wiring by weans of an attacliment
phitg and flexible eable. Wilh this arrange-
ment the water heater is portable aud can
be installed in any hotel room where it can
be attached (o the ordinary wash-stand.

Tn the drawings accompunying this speci-
fieation T have shown one form of water
heater embodying the featuves above de-
ccribed as an illustration of one operative
embodiment of my invention.

[Migure 1 is n perspective view of a water
Leater showing a enrrent cont rolling switch
of the ordinary type. Fig. @ isan enburged
ceelionnt side elevation of the lower portion
of the heater with ihe controlling switeh
removed.  ¥ig. 3 is an enlnreed side eleva-
tion of the upper portion of the heater.

At 1 is shown a supporting hax which

“may be coenred to a wadl by suitable means.

At 2 is shown an insulating jointof speeial
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~design to which an ordinary water valver

may be attached by means of the coupling
shown at 3. A metal fitting, such as shown
at 4, is secured to the upper portion of an
insulating joint 2 and carries the cut-out |
switch, which will be more fully desecribed r

|

hereinafter.

A porcelain tube 5 is positioned within
the heater and Held in place by means of
suitable supports at either end thereof, such !
as 6 and 7. A heating element is shown at !
8. This heating element is preferably in the |
form of a tapered spiral secured at either ]
end to suitable supports forming terminals
to hold the same in position in the porcelain r
tube 5.

The object of constructing the heating cle-
ment or coil 8 in the form of a tapered spiral
is to provide. the greatest possible contact
surface between the water and the heating
coil and by tapering the coil from the bot-
tom to the top a greater contlact surface for I
a given length of path over which the water
travels is provided at the lower end, and,
cousequently, more heat units are distributed J
at this portion of the tube than at the up-
per.  This provides a more efficient distri- ’
bution of the Leating energy as the water
column is cold at the lower portion and
requires a4 maxinmum heating at this point.
A further object of tapering the heating coil
is to distribute the weight of the sume so as
10 prevent sagging and so permit o construe.
tion without the usnal nsulating core, leay-
ing the coils open on all sides and allowing
a free flow of the water therethrough.

An insulating joint 9-is provided in the |
upper portion of the heater upon which is
supported the spout 10. An outer casing 11
Is supported upon the box 1 at the lower
end and held in position at the upper end
by means of the collar 12 and the insulating
ring 18, ‘

The spring 14 holds the support 7 in the
position against the upper end of the poree-
Iuin tube 5, This support is provided with

997,

openings which allow the waterto pass freely
therethrough from the poreelain tube 5. A
spring 15 holds the support G in position
against the lower end of the porcelain tube
51n a similar manner.

Tubes 26 und 29 are positioned in (he
lower and upper portions, respectively, of
the heater and inclose the ends of the in-
sulating tube 5. These tubes are insulated
from each other by the poreelain tube 5 and
from the casing Dy the tnsulating joints 2
and 9, respectively, and carry the line con-
nections 25 and 80 by means of which cur-

rent is sufplied to the heating coil 8, as will
be more fully explained hereinafter. -QOrdi-

are supplied from the
line connections 25 and 30 to the main switch
on the outside of the supporting box 1.

These wire connections are not shown in

870

Figs. 2 and 3 but the main switch is shown
in Fig. 1.

The spring 15 is connected to a support
16 to which 1s attached the contaot support
17 carrying the contact member 18, which
is adjustab%e thereon. An insulating mem-
ber 19 may be supported on the fitting 4 by
means of the three posts as shown.

A contact lever 20 is pivotally attached

to the fitting 4 and carries a contact 21.
This contact lever 20 is operated by “means
of the guide rod 22 carried by the plunger
23. When the water is turned on through
the coupling 3 the same passes through the
opening in the fitting 4-and raises the
plunger 23 carrying the rod 22 and causes
the contact lever 20 to move the contact 21
Into engagement with the contact 18, A
spring, such as 24, is Interposed between
the plunger 23 and the lever 20, which in-
sures the contact 21 being held in place
against the contact 18 and also allows the
plunger 23 to be raised as the flow of water
may be increased,

The opening in the fitting 4 in which the
plunger 23 is positioned is of such a size
that the plunger fits closely in the lower
portion thereof but is permitted to be raised
by the pressure of the water, causing the
contacts 21 and 18 to be brought together
as described. At the point in the opening
in the fitting 4 corresponding to the point
of engagement between the contacts 21 and
18 the opening is flared outwardly or en-
larged to allow the water to flow freely past
the plunger 23 at this point. If the water
pressure be increased to an amount greater
than is necessary to lift the plunger 23 to
this position the increased pressure lifts the
plunger 23 above this point and compresses
the spring 24, thus insuring the contacts 21
and 18 being held together and at the same
time permitfing a large volume of water to
pass through the fitting 4 into the interior
of the heater.

The insulating support 19 is somewhat
smaller than the tube 26 in whiel it is posi-
tioned so as to allow the water to pass freely
by the same. The support 6 may be pro-
vided with a central portion having an open-
ing sufficiently large to allow the required
amount of water to pass therethrough to the
interior of the porcelain tube 5. The cen-
tral portion of the support 6 also forms »
support and terminal for the lower end of
the heating coil 8, and it will be seen that the
water is discharged to the interior of the
lieating coil 8 at its Jower and larger end.
As the heating coil is entirely open between
its upper and lower supports the water will
flow through in contact therewith at all
points.

The controlling switch, shown in Fig. 1,
is connected on one side to the terminal
ring 25, shown in Fig. 2. From this point
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the current is taken through the inclosing

tube 26 to the fitting 4 and through the le-

ver 20 to the contact 21 Assuming now
that the water has been turned on the phin-
21
to engage the contact 18 and the current will
flow through the support 17 and spring 15 te
the lower support 6, through the heating
element or coil § to the upper support 27,

10 shown in Fig. 3. through the spring i and

fitling 28 to the inclosing tube 29 wnd the
terminal 30, whicls is connected 1o the other
side of the controlling swiich,

Tf the water be turned ofl the phimger 25
15 will drop to the position

shown I Fig ¢
and the contact between 21 and 18 will ho
-broken, thus cutting off the curvent feany ihe
heating coil und preventing any winsge
which might be caused to the same i the

20 current was allowed to pass therethrongh

when no water was present. It wiil he
noted that the direction of movement «f the
contact 21 in breaking the cirenit is tas
verse to the direction of flow of the water.

25 This tends to prevent the forming of an are

when the circuit is broken whicl would re-
gult in damage to the contacts.
The contact 18 being 1ovable perniits the

~point of cut-out to he adjusted relative to

30 the water flow thus governing and control-

ling the maximum possible temperatuse, as
the Heat units are eonstant.

It will be noted that the operation of the
cut-out is automatic and reguires no atten-

85 tion, it being controlled entirely by the flow

of the water. This avoids the necessity of

turning off the current and theg main switeh -

every time the water is turned off to prevent
- damage to the heating coil, as it will he seen

40 ‘that in this device the current is entively con-

trolled by the flow of the water. By chany

ing the point of contact the cut-ont can he

adjusted.to close the cirenit when a prede-
termined amount of water is flewing or to

45 ant out the current when the flow is dropped

below a predetermined amonnt.
Tf the water valve is open but the current
_not turned on, cold water will flow from the
heater, The moment the current is turned

*50 45 the water bevomes heated almost instan-.

taneously and by regulating the flow of wa-
‘ter the temperature can be adjusted up to
200 degrees I,

"It is possible with:the device lierein shown

55 to-draw a.glass of hot water in thirty sec-

.onds whereas on the gas stove or with other

"forms of ‘electric heating utensils now used

‘this. would take two minutes. Tt is also
possible to fill a two quart hot water-bag in

80.{wo and one-half minutes whereas on the

4

‘gas'stove this would regnire at Jeast-six min-
utes actual heating time. The incieased
cast of ‘the electric service at ten cents per
. . "W, hour is teq smali to consider.

¥ - As miany ‘hisfifes could be made in the

e

ahove construetion and any  apparvently
widely different embodiments of my inven-
tion Aesigndéd withont departing from the
scope thereof. b intefd that allatter con-
tained in the above deseription or shown in
the accompanying drawines <lall be inter-
preted as illustrative merely of an operative
cmbodiment of my invention and not in a
hiniting sense.

What T claur is:

. Tn an electric water healers in combina-
Gon, o henting Jement, supports forming
terpadnads at either ead of satd heating cle-
ment, two indepehdent tubes earrying said

Satpports awd eleetiieally connected thereto,

aned woent onl switel positioned in.ong of
saiel G, said switch being controlled by
the How of water insaid heater and operat-
g autonmtieally tooent out the euyrrent
from sald heating element whenhe water
peazes 1o How and to connect the same when
the waler flows therein.

2. I an clectric watee heater, in combina-
fion. a tapered heating coll positioned in
zaid henter so that the water may flow there-
hrongh and be brought into contact there-
with, and means for supplying current to
sad coil. w0

3. Tn an electric water hester, in combina-
fion. nn insulating tube resiliently supported
sl heater, supports for said tube form-
e (sewinals for a heating coil, a heating
coil suspended in said tube from said termi-
nuls, and medns for supplying curent to
suid coil. s

4. In av eteciric water heater, in combina-
tion. an insulating tube, a heating coil sus-
pended in said tube, a_support for said tube
provided with an opening therein adapted to
discharge the water flowing (hrough said
Lieater {o the interior of said heating coil, a
eui-ont having its contaels located. in the
path of and operated Dy the wafer flowing

through said heater and adapted to anto-

matically ent out the enrrent from said heat-
ing coil when the flow of water has reached a
predetermined amount, and means for sup-
plying current thereto.

5. In combination with an clectric water

healér, o tapered heating coil positioned in:

said heater in the path ofthe flow ofithe wa-
ter and arranged to-permitithe water to.flow
therethrongh from the larger-to:the smaller
end thereof in direct contact therewith, and
means for supplying enrrent (o said coil,

6. Tn an electrie water heater, in combina-
tion, a cut oul comprising a pair of contiets
positioned in the path of the flow. ofithe wa-
ter in =aid heater and arranged to open.dhe

eirenit transversely to the divection of said:
Alow, the operation of suid ent out being con-

trolled hy the flow of the water, -

7. In an clectric water heater, in combina-
tion: a cut out comprising a pair of contacts

positioned in the path of the flow of the wa-
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ter in said heater, one of said contacts being
arranged to be operated by the flow of the
water to open and close the circuit. ,

8. A cut out adapted for use in an electric
water heater comprising a pair of contacts
positioned in the path of the flow of the wa-
ter in said heater, one of said contacts being
mounted upon a movable arm adapted to be
operated by the flow of the water to open
and close the circuit.

9. A cut out adapted for use in an electric
water heater comprising a pair of contacts
positioned in the path of the flow of the wa-
Ler in said heater, one of said contacts being
arranged to be operated by the flow of the
water to open and close the circuit and the
other of which is adjustable to regulate the
point of contact relative to the amount of
water flowing, '

10, In an elestric water heater, in combi-
nation, a cut out comprising a pair of con-

097,870

tacts positioned in the path of the flow of the
water in said heater, a plunger operated by
the flow of water in the heater, and means
for causing said plunger to operate said cut
out.

11. In an electric water heater, in combi-
nation, a cut out comprising a pair of con-

tacts positioned in the path of the flow of the

water in said heater, a plunger operated by
the flow of water in the heater, and a resili-
ent connection between said plunger and
said cut out whereby the operation of the
latter is controlled by the flow of water in
the heater. .

Signed at New York in the county of New
York and State of New York this 27th day
of January A, D. 1908,

JOSEF HENRIK HALLBERG.

Witnesses:

Lewis J. DooLrrrLE,
Howarp B. Cores.
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