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To il whom it may concern’

Be it known that I, Joser 11, HArLBERG, 2

Specification of Letlers Patent.

—_—

citizen of the United Stales, ari] resident of

the city of New York, in the connt
= York and State of New York, have
vented certain new and nseful Improve-
nents in ISlectric Water-TTeaters, of which
e following is a specification,
Thic inveniion relates to water heaters of
15 1he electrie type.

The object sought to be obtained by this
invention i to provide a heater of this type
which will heat the water flowing there-
through to the desired temperature in. the

15 shortest possible space of time
mininunn consumption of current.

It has heen found by a large number of
experitients with apparatus of this type
that the most efficient results are obtained,

20 hoth as to current consumed and time re-
quired to heat water, by providing a direct
contact between the water and the heating
cloments.  1n these experiments 1t was found
ilhat the life of the heating element depend-

25 ed upon the presence of the water whiie the
cnpront was flowing and in order to insure

s condition I have provided a cut-out

device which operates automatically to in-

terrupt the current when the water eeases to
20 flow or when the flow <hould be reduced to

sueh an extent that the water in the heater

This device operaies automati-
the above resulls,

wonld boil.
cally to accomplish
ing only nceessary for the operator to turn
on (he water at the controlling valve, as
will be more fully described hereina fter.

In order to provide against the agrounding
of {he electric circuit through the water. 1
Thave provided insulating joints between the
portions of -the heater whicli are 1n direct
contnet with the water and other portions

39

“of the device and this in conneetion with the |

fact that the resistance of the water is sudli-
cient to prevent any flow of current there-
tioned, |

Where the heater is connected to (hie regi-
e Kdison three-wire systems. {the nenteal.
or grounded connection. is connected Lo the
Tower part of the heater, which absolutely
prevents any grounds, as there can b no
difforence of potential. Flis TS
case where the heater is used on alternating
systems where one cidle or the neairal of the
55 secondary cirenit 1s grounded.

- of New |
]Il“ ;

and with the ,
-t lain tabe 1s placed ihe heating element,

1t be- |

through avouds the difficulty above men-

<y thoe

| attached an ordinary waier valve.

adented July 11, 1911,
Serial No. 413,552

The electric water heater which T have
herein shown as an illustration of one form
or embodiment of my invention consists of
a supporting hox upon which is mounted a
double pole quick break switeh of standard
constriiction and an insulating joint  of
special design. o the Jower end of which 1s
Secured

' to the upper part of the insulpiing joint 1s

—ry— - =
n

a metal fitting within which is placed the
| cut-out

which automatically opens and
closes the electric circuit as the water 1s
turned off and on. In the upper end of this
fitting is held a poreelain tube provided with
a terminal at each end. Within the poree-
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 ot 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
switch to the upper fitting on the porcelain ;
fube and the wire from the other side of the
cwitch leads to the lower fitting. The porce-
lain tube and fittings are surrounded by 2a

- brass tube.

The device can he placed anywhere where
an clectric circuit can 113{2 installed. - The heater
can al<o he uged in combination with a ‘water
tank placed slightly above it, in which case
't is not necessary. to connect the heater
with the water system, only connecting 1t to
the elecirie wiring by weans of an attachment
plig and flexible eable. Wilth this arrange-
ment the water heater is portable aud can
be installed in any hotel room where 1t can

' be attached {o the ovdinary wash-stand.

T the drawings accompanying this Ipect-
feation T have shown one form of waler
heater embodying the features above de-
coribed as an illustration of one operative
embodiment of my inveniion. | .

[Figure 1 is a perspective view of a water
Leater showing a enrrent controlling switeh
of the ordinary type. i, € 15 an endargesd
coetional side elevalion of the fower portion
of the heater with the controlling switel

Cremoved.  Figo 3 is an enlarvged sido eleva-

Gion of the upper portion of the heater.
At 1 is shown a supporting box which
may be secured toa wall by suitable means.
At 2 ig shown an insulating joint of special
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design to which

nary wire

2

an ordinary water valve
may be attached by means of the couphng
shown at 3.
at 4, 18 secured to the
insulating joint 2 and
switch, which will he
hereinafter, |

A poreelain tube 5 is positioned within
the leater and Held _
sultable 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 {o suitable
to hold the
tube 5.

The object of constructing the heating ¢le-
ment or cotl 8 in the form of y tapered spiral
15 to provide the greatest possible contact
surface between the water and the heating
cotl and by tapering the coll from the bot.
tom to the top a greater contact surface for
a given length of path over which the water
travels 1s provided at the lowaer end, and,
consequently, more heat units are distributed
at this portion of the tube than at the up-
per. This
bution of {he heating energy as the water
column is cold at the lower portion and
PequIres a maximun heating at this point.
A Turther object of tapering the heating coil
1s to distribute the weilght of the sume so as
lo prevent sagging and so permit a construe-
tion without the usual msulating corve, leay-
g the coilg
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
end and held in position
by means of the collar
ring 18, |

Tlhe spring 14 holds the suppot 7 in the
position against the upper end of the poree-
lain tube 5. This support 1s provided with
openings which allow the waterto pass freely
therethrough from the porcelain tube 5, A
spring 15 holds the support 6 1n position
against the lower end of the porcelain tube
D In a similar manner.

Tubes 26 and 29 are positioned in (he
lower and upper portions, respectively, of
the heater and inclose the ends of the in-
sulating tube 5. These tubeg are msulated
from each other by the porcelain tube 5 and
from the casing by the wsulating joints 2
and 9, respectively, and carry the line con-
nections 25 and 30 by means of which cur-
rent 1s supplied to the heating coil 8, as will
be more Eully explained hereinafter. ‘Ordi-
connections 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

Hpper portion of an
carries the cut-out

sdme In position in the porcelain

at the upper end
12 and the insulating

A metal fitting, such as shown

more fully described

supports forming terminals

| - opening in the fitting
. plunger 23 carrying the
' the contact lever 20 to

- the plunger

provides a more efficient distri- |

. 1n the
- of engagement between the contacts 21 and

open on all sides and allowing

- pressure be increased to an
at the lower

| time permitting g large volume
- pass through the fitting 4 into the interior

- smnaller than the tube

" amount of waler to

' tral portion of the

| ring 25, shown in Fig. 9.

997,870

- I'igs. 2 and 3 but the main switch is shown

in Fig. 1.
The Spring

15 is connected to a support
16 to which is

1_ attached the contact support
17 carrying the contact member 18, which
1s adjustable thereon. An msulating mem-
ber 19 may be supported on the

A contact lever 20 js pivotally attached
to the fitting 4 and carries g contact 21.
This contact lever 20 is operated by “means
of the guide rod 22 carried by the plunger
23. When the water 1s turned on through
the coupling 3 the same passes through the
4-and raises the
rod 22 and causes
move the contact 21
nto engagement with the contact 18, A
spring, such as 24, is interposed between
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 poimnt in

the opening
fitting 4 corresponding

to the point

18 the opening is flared outwardly or en-
larged to allow the water to fow freely past
the plunger 23 at this point. If the water
amount greater
than is necessary to lift the plunger 23 to
this position the inereased 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

of water to

of the heater.

The insulating support 19 is somewhat
26 m which it is posi-
tioned so as to allow the water {0 pass freely
by the same. The support 6 may be pro-
vided with a central portion having an open-
mg sufficiently large to allow the required
pass therethrough to the
interior of the porcelain tube 3. The cen-
support 6 also forms n
support and terminal for the lower emd of
the heating coil 8, and it will he scen that the
water 1s discharged to the interior of the
heating coil 8 at its Jower and lavger end.
As the heating coil is entirely open betweer
its upper and lower supports the water will
How through in contact therewith at all
points,

The controlling switch, shown in Fig. 1,
1s connected on one side to the terminal
From this point

fitting 4 by
| means of the three posts as shown. *
in place by means of |
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the current is taken through the inclosinr o above
tube 26 to the fitting 4 and through the le-

ver 20 to the contact 21. Assuming now

- that the water has been (urned on the phin- E

I::.
L

10

15

2{

25

ger 23 will be rai-ed, causing the contact 21
to engage the contact 1X and the enrrent wil
flow through the support 17 and spring 1o to
the lower support 6, through the heating
element or coil 8 to the upper sepport 2
shown in Kig. 3, through the spring 15 and
fitling 26 to the inclosing tube 20 and thoe
terminal 80, whick is connected to 1he other
side of the controlling switel.

L

T£ the water be tigned off the planger 20,

will drop to fhe position shown m Fia @
and the contact between 21 and 18 will he
broken, thus cutting off the curvent feo the
heating coil und preventing any hninsge
which might be caused to the same 3 the
current was allowed to pass therethronen
when no water was present. It will b
noted that the direction of movement of the
contact 21 in breaking the etromf s tians-
verse to the direction of flow of the water,
This tends to prevent the forming of av ¢
when the circuit is broken whielr would re-
sult in damage to the contacts.

The contact 18 being movable pernits the

point. of cut-oul to he adjusted relstive to

30

35

the water flow thus governing and controi-
Jing the maximum possible {emperature, as
the heat units arc constant.

It will be noted that the operation of the
cut-out is automatic and recuires no atten-
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
“trolled by the flow of thie water,

45

that in this device the current is entively eon-
By ehany
ing the point of contact the cut-onl can he
adjusted. to close the circuit when a prede-
termined amount of water 1s flowing or {o

~cut out the current when the flow 1s dropped

below a predetermined amount,

1f the water valve is open but the current

not turned on, cold water will flow from the

*5O

" heater., The moment the current is turned
on the water becomes heated almost mstan-,

taneously and by regulating the flow of wa-

“ter the temperature can be adjusted up to

55

200 degrees I.

Tt 1s possible with-the device lierein showr
to'draw a. glass of hot water in thirty sec-
.onds whereas on the gas stove or with other

forms of -electric héating utensils now used

‘this. would take two minutes. Tt is also

‘possible to fill a two quart hot water-bag 1

‘fwo and one-half minutes whereas on the

“gas stove this would regnire at least: SIX TN -
ates actual heating the.  The mereased

cast of ‘the electric service at ten cents per
. .*W. hour is tea, small {o consider.

could be made 1n the

— gy ] =l

LM OE.FT. - TaeTrwwr— -

JE W T

a

construnction and any  apparently
widely different embodiments of iy mven-
o destgned withogt departing from the
seope thereof. Tintefd that allatter con-

Ctained in the above deseription or shown

e accompanying drawings <Lall be mter
sreted az illustrative merely of anoperative
conbodinent of my invention and not 1y a
Pimiting sense,

What T chann 1

1. Tu an electrie water heater, i combina-
(oo, o benting elemoent, sapports formimge
fornoinids ot either eud of saud heating cle-

ment, two indepehdent tubes earvying said
" :—ﬂ'ij_lpﬁi"i'r; Hm} eleetpieaily connected t]lﬁ‘l‘l!fﬂ,

il o ent anl o swiiels ['H'Jf-;.if.im}ml in.one of
st tubes, satd switeh being controllet by
the Bow of water in said heater and operat-
ine antonmtically too et out the current
From waid heating element whenalhe water
cen=cn 1o low and to conneet the same when
the water flows therein. | |

30 1y an clecirie water heater, in combina-
don, a tapered heating coil posiiioned
snidd henter so that the water may flow there-
through and be broveht into coniact there-
withe, and weans for supplying current to
cavd corl. : S

2. Tnoan electrie waler he

=

ster. in combina-

Py,

tion. an insulating tube resiliently supported

in st heater, supports for said tube form-
e taminals for a heating coil, a heating
coil suspended i osaid tube from said terimm-
nals, and medns for supplying currént to
sutd coil. | - L

4. Tn av electric water heater, in combina-
tion. an insulating tube, a heating coil sus-
pended in swid tube, a support for said tube

provided with an opening therein adapted to

diseharee the witer flowing (hrough said
beater to the interior of said heating coil, a
cui-out having its contacls located in the
path of and operated by the water flowing

{hirongh said heater and adapted to anto-

matically ent out the enrrent from said heat-
ine coil when the flow of water has reached a
predetermined amnount, and means for sup-
nlying current thereto, '

a - L |

5. In combination with an electric water

heatér, a tapered heating coil positioned 1in.

said heater 1 the path of:the flow ofithe wa-
{er and arranged to permit:ithe water to.flow
therethrongh from the larger to.the smaller

end thereot in direct contact therewith, and
| 4120

means for supplyvinge enrrent {o said coil,

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

cirenit teansversely to the direetion of said
- flow, the operation of said cut-out being con-

trolled by the flow of the water.-
7. In an clectric water heater,
tion: a cut out comprising a pair of contaets

positioned in-the path of-tli_e- flow of the wa-

n combinun-
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3

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 1n 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 electric 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 1n sald 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 1 said heater, a plunger operated by
the flow of water in the heater, and a resili-
ent connection between said plunger and
sald cut out whereby the operation of the
latter 1s 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. DooLiTTLE,
‘Howarp B. Corgs.
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