
J. H. HALLEER G. 
ELECTRIO WATER HEATER, 

APPLICATION FILED JAN, 31, 1908. 
997,67O. Patented July 11, 1911. 

2 SHEETS-SHEE, 

WITNESSES 1 NVENTOR 

2. 3.y -/-/64 

  



J. H. HALL BER, G, 
ELECTRIO WATER HEATER, 

APPLICATION FILED JAN. 31, 1908, 

?NSSSSSSSSSSSSSN 

2 SBEETS-SHEE2. 

N 
2 

Patented July 11, 1911. 

i 

% 

M 

997.67O. 

fy/EMTOR 

26.2% 
WTWESSES 

t 
TTORNEY 1. 

  

  

  

  

    

  

    

  

  

  

  



5 

l 

- O 

55 

3 the electric type. 

UNITED STATES PATENT OFFICE. 
JOSEF HENRIK HALLBERG, oE NEW York, N. Y. 

EECTRIC WATER-HEATER, 

99,60. Specification of Letters Patent. at (inted . . y 11, 19 1. 
Application filed January 31, 1908. Serial No. 413,552. 

To ?till thom it may concern: 
Be it known that I, Joser II. HALLB1:RG, a 

citizen of the United States, and resident of 
the city of New York, in the county of New 
York and State of New York, have in 
vented certain new and useful Inprove 
tents in Electric Water-I eaters, of which 
tle following is a specification. 
This invention relates to water heaters of 

The object sought to be oltained by this 
i? vention is to provide a heater of this type 
which will heat the water flowing there 
through to the desired tenperature in the 
shortest possible space of time and with the 
minini in consumption of current, 

It has been found by a large number of 
experients with apparatus of this type 
that the most efficient results are obtained, 
hoth as to current consumed and time re 
quired to heat water, by providing a direct 
contact between the water and the heating 
elemeists. In these experiments it was found 
that the life of the heating element depend 
ed upon the presence of the water while the 
cirrent was flowing and in order to insure 
this condition I have provided a cut-out 
device which operates automatically to in 
terrupt the current when the water ceases to 
flow or when the flow should be reliced to 
slich an extent that the water in the heater 
would boil. This device operates automati 
cally to accomplish the above results, it bio 
ing only necessary for the operator to turn 

the water attle controlling valve. as 
will be more fully described hereinafter. In order to provide against the grounding 
of the electric circuit through the water, I 
have providied insulating joints between the 
portions of the heater which are in lirect 
contact with the water and other portions 
of the device and this in collection with the 
fact that the resistanc' of the water is stifli 
cient to preveut any ?low of current the re 
through avoids the lifficulty above illen 
tioned. 
Where the heater is connected to the ''gri 

lar Edison thiree-wire systells, tie 11-trial. 
or grounded connection. is collect ' to the 
lower part of the heater, which lost litely 
prevents any grounds, as ther?' (': lie I) 
difference of potential. "I'lis is also the 
case where the heater is use? on alternating 
systens where oile site or the liest ral of the 
secondary circuit is grounded. 

renov's. 

The electric water heater which I have 
herein shown is all ill stration of one form 
or embodiant'mt of ny invention consists of 
a supporting box upon which is not intet a 
double pole quick break switch of standard 
construction and an insulating joini of 
special design, to the lower end of which is 
attachel an ordinary water valve. Secured 
to the upper part of the islating joint is 
a metal fitting within which is piaced the 
cut-out which automatically opens aid 
closes the electric circuit 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 porce 
lain tube is placed the heating element, 
which consists of a specially designed spiral, 
made of a material which will not rist 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 
switch to the tipper 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 a 
brass tube. - 
The device can be placed any where where 

an electric circuit can be installed. . The heater 
can also be used in combination with a water 
tank placed slightly above it, in which case 
it is not necessary to connect the heater 
with the water systein, only connecting it to 
the electric wiringly leans of an attachinent 
plig and flexible cable. With this arrange 
ent the water heater is portable and can 

be it stalled it any hotel room where it can 
be attached to the relinary wash-stand. 

II the drawings acci):living this speci 
fication I have shown one form of water 
heater enlbodying the features above de 
scribed as an illustration of one operative 
eibodinent of my in velation. Ifigure is a De's)octive view of a water 

s leater showing a cirrent coat rolling switch 
of the ordinary type. Fig. 2 is an enlargel 
sectional side elevation of the lower portion 
of the heater with the controlling switch 

Fig. 3 is an enting red site 'liva 
tion of the tipper portion of the leater. 

At 1 is shown it stip)"ting box which 
may be secured to a wall by slit ille eans. 
At 2 is shown an insulating joint of special 

60 

65 

70 

75 

80 

85 

90. 

95 

100 

105 



O 

5 

20 

30 

35 

40 

45 

50 

55 

60 

2 

design to which an ordinary water valve 
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 described 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 tube 5. 
The object of constructing the heating ele 

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 
ton) to the top a greater contact surface for 
a given length of path over which the Water 
travels is provided at the lower end, and, 
Sists, more heat units are distributed 

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 a maximum leating at this point. 
A further object of tapering the heating coil 
is to distribute the weight of the same so as 
to prevent sagging and so permit a construc 
tion without the usual insulating core, leav 
ing the coils open on all sides and allowing 
a free flow of the water there through. 
An insulating joint 9 is provided in the 

upper portion of the heater upon which is 
supported the spout 10. All 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 13. 
The spring 14 holds the support 7 in the 

position against the upper end of the porce 
lair tube 5. This support is provided with 
openings which allow the water to pass freely 
there through from the porcelain tube 5. A 
spring 15 holds the support 6 in position 
against the lower end of the porcelain tube 
5 in a similar manner. 
Tubes 26 and 29 are positioned in the 

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 porcelain tube 5 and 
from the casing by the insulating joints 2 
and 9, respectively, and carry the line con 
nections 25 and 30 by means of which cur 
rent is supplied to the heating coil 8, as will 
be more fully explained hereinafter. Ordi 
nary wire connections are supplied from the 

85 
line connections 25 and 30 to the main switch 
on the outside of the supporting box 1. 
These wire connections are not shown in 

17 carryin 
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Figs, 2 and 3 but the main switch is shown in Fig. 1. 
The spring 15 is connected to a support 

16 to which is attached the contact support 
the contact member 18, which is adjustable 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 throich 
the coupling 3 the same passes through the 
E. 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 
y 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 spiring 24, thus insuring the contacts 21 
and 18 being held together and at the same 
time permitting 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 which 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 a 
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 
heating coil 8 at its lower 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 take through the inel?): it is 
tube 26 to the fitting it and through the le 
wer 20 to the contact 21. Assiinii g now 
that the water has been turned on the pitill 

5 ger 23 will be raised, causing the 'out it it 2 
to engage the contact is and the citre it will 
flow through the support 17 and sprint 1 i? 
the lower support 6, through the heating 
element or coil 8 to the upper st:port 27, 

10 shown in Fig. 3, through the spring 1-1 all 
fitting 28 to the inclosing tire 29 a list 
terminal 30, which is collected ti; the tit 
side of the controlling switci. 

If the water y trie?t of the pit; g- 2. 
15 will drop to the position shown in Fig. 2 

and the contact between 21 and l k will life 
broken, thus cutting off the curret frol) lie 
heating coil and preventing a By 18 ge 
which might be cause to the salie if this 

20 current was allowed to pass thereth", gil 
when no water was present, t \sii; it 
noted that the direction of lovenieit *f the 
contact. 21 in breaking the circuit is i "it is - , 
verse to the direction of flow if the water. 25 This tends to prevent the forming of a a 
when the circuit is broken which will re 
sult in damage to the contacts. 
The contact 18 being ovable per its tlits 

point of cut-out to be adjusted relative ti, 
30 the water flow thus governing and cilitic F 

ling the maximum possible temperatue, is : 
the heat units are coistant, 

It will be noted that the operatio 1 of tie 
cut-out is automatic and rectires; no atteil 

85 tion, it being controlled entirely by the flow 
of the water. This avoids the necessity of 
turning off the current and the main switch 
every time the water is turned off to prevent 
damage to the heating coil, as it will be sec 1) 

40 that in this device the current is entirely coin 
trolled by the flow of the water. By clair 
ing the point of contact the cut-oli? callie 
adjusted to close the circuit when a ji'ette - 
termined amount of water is flowing or 

45 cut out the current when the flow is dropped 
below a predetermined amount. 

If the water valve is open but the current 
not turned on, cold water will flow from the 
heater. The moment the current is tinnel 

'50 on the water becomes heated almost instan. 
taneously and by regulating the flow of wa 
ter the temperature can be adjusted up to 
200 degrees F. 

It is possible with the device herei slow i 
to draw a glass of hot water in thirty se?'. 
onds whereas on the gas stove or with other 
forms of electric heating utensils now used 
$this would take two minutes. It is also 
possible to fill a two quart hot water bag in 

0 two and one-half hinutes whereas on the 
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gas stove this would require at least six min 
tates actual heating title. The increased 
cast of the electric service at te; cents per 
...W. hour is too small to consider. ... ." As many tinies could be made in the 

3. 

a jive constriction aid illny apparently 
widely different enlbociinents of any inven 
tit is designed without repartist from the 
score thereof, inte?t that a latter coin 
t; tied in the alt) \c les' rilliot ol' slow in 
if a 'conia i lying law is sli: i e iter'. 
pl eted as illustrative it rely of ; operative 
enboilin eit of inly in Veiti I: a) lot in a 
limiti; sense. 
W: cl: it is: 
!. It is elect it water he: ' ' '. is combina 

it is, a leai is let it, slots f 'milig 
tirii; is at either ei of sail heating cle 
incit, I wit, it cliefd?t it's 'arrying said 
slip its ; it fleetiricaily tiltjected thereto, 
; : , ; ; ; ; ; swifl yositic ed is one of 
sail is, sail switch feing controlled by 
the v (; wat it said leater and operat 
it is ; ; ; ; ( : v to 'it (it the current 
it is sii, cat is clear" ( when the wafer 
'',-(; ; , ; } \, : ) l to 'onect the same when 
this y : ws, thi? rein. 

3. a lectric water heater, in combina 
ii is a t: ); it'? heating ('il sitioned in 
::iii! hate' - that the water inlay flow the re 
I , "a gi : it be irought it () contact the re 
vii; , ; ) l l ea is for sliplying current to 
sait coil. -- . 

3. ; ; lectric water leater, in combina 
titra, islating tube l'esiliently supported 
in sail eater, sports for stic tillé form 
in him in as for a leating coil, a heating 
cii si spended in said tale from said termi 
i: is, and eas for supplying current to 
said coil. -- - - 

4. In ar, chectric water heater, in combina 
tion. an islating tube, a heating coil sus 
pended in said tube, a support for said tube 
provided with an opening therein adapted to 
discharge the w:iter flowing brouglh said 
heater to it: interior of said heating coil, a 
(iii. It having its contacts located in the 
: of aid operated by the water flowing 
througli said heater and adapted to auto 
1: {ically cit out the curret fron said heat 
ing coil whici the flow of water has reached a 
predeterlined amount, and means for sup 
plying current thereto. 

5. In combination witi an electric water 
heater, a tapered heating coil positioned in, 
said heater in the path of the flow of the wa 
ter anil irranged to permit the water, to flow 
the rethrough from the larger to the smaller 
end thereof in direct contact there with and 
means for supplying current to said coil. 

6. It all electric water heater, ii) connlina 
tion, a cut out coil prising a pair of contacts 
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positioned in the path of the flow of the wa 
ter in said heater and arranged to open the 
circuit, tr: sversely to the direction of said. 
low the oleration of said cut out being con 
irolled by the flow of the water. . . . 

T. ln an electric watcr heater, in combia 
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 
tler 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 electric water heater, in combi 
mation, a cut out comprising a pair of con 

997,670 

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. DoolITTLE, 
HowARD B. Coles. 
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