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My invention relates to electrically oper-
ated water heaters or boilers for house heat-
ing purposes, for example, and has for one
of its objects the provision of a device of
the character above indicated so constructed
and arranged as to adapt the same for use
in the home, to take the place of coal-fired,
oil-fired, or gas-fired, boilers now in use.

A further object of my invention is the
provision of an electrically operated water
heater or boiler of the character above indi-
cated so constructed and arranged as to re-
duce the cost of maintenance and upkeep to
a minimum.

A still further object of my invention is-

the provision of an apparatus of the type
above referred to which is so constructed
and arranged as to reduce the cost of manu-
facture to a minimum, the various units or
members entering into the construction of
my improved device being designed and con-
structed so as to be more or less interchange-
able and to greatly simplify the assembling
of the device and to permit of the ready re-

5 placement of broken and worn out parts

without necessitating the employment of
skilled labor, and permit of the manufac-
ture of my apparatus in production quanti-
ties. - :

Another object of my invention is the pro-
vision of an electrically operated water
heater or boiler which may be installed at
minimum expense in the home, the construc-
tion of the apparatus being such as to pro-
note extremely efficient operation of the de-
vice from an electrical point of view, there-
by reducing the cost of operation of my ap-
paratus to a point where it is comparable to
boilers now in common use and which are
coal-fired, oil-fired, or gas-fired.

Again, my invention has for an object to
provide an electrically operated water heater
or boiler well adapted for house heating pur-
poses which may be readily substituted for
the boilers now in use without necessitating
any change other than the removal of the
existing plant or boiler and the substitution
of my apparatus; my device is also well
adapted for automatic operation, whereby
the cost of current for operating the same
will be reduced to a minimum, the automatic
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feature permitting of the current being shut
off when no heat is required, as, for instance,
at night, as distinguished from coal-fired
plants wherein, although the fires may be
banked, coal is being consumed at all times.

A further object of my invention is the
provision of an automatic control for the
currenit employed in the operation of my im-
proved boiler whereby the water in the
boiler may be heated very quickly, in fact,

60

almost instantaneously, when the device is -

first set in operation, as, for example, when
the current 1s turned on in the early morn-
ing, the control system being such that as
soon as the temperature of the house or other
building being heated has risen sufficiently,
the electric circuits of my boiler will be auto-
matically changed so as to very materially
reduce the load on the power line and hence
very materially reduce the amount of cur-
rent consumed.

While other and further objects of my in-
vention will appear from the description to
follow, I might say at this point that the
electrically operated water heater or boiler
constituting the subject matter of this. ap-
plication has been designed so as to make all
parts of the apparatus readily accessible,
thereby facilitating assembly of the ap-
paratus in the first instance and the removal
and replacement or repair of broken and
worn out parts, care having been taken to
insure that the device will be water-tight at
all times and that no short circuits will oc-
cur in the system which might charge the
water passing through the boiler. :

In the accompanying drawings, wherein I
have illustrated an embodiment of my inven-
tion,—

"Fig. 1 is a mere diagram or diagrammatic
showing of a heating system employing my
improved boiler or heater, no attempt having
been made to show in- this diagram the
specific construction of the boiler itself;

Fig. 2 is a sectional side elevational view
of my improved boiler;

Fig. 8 is a section on the line 3—3 of
Fig. 2; v

‘Fig. 4 is a section taken on the line 4—4
of Fig. 2;

Fig. 5 15 a detail of a connector employed
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for connecting the various independentlfy
the

movable electrical heating elements o
device to each other:

Fig. 6 is a section on. the line 6—6 of
Fig. 5;

_ Fig. 7 is a view in perspective of a heat
insulating member emploﬁed at the top and
hottom of my improved boiler; and

Fig. 8 is a wiring diagram of a circuit ar-
rangement which I may employ in connec-
tion with the operation of my boiler.

With reference to the drawings in detail,
and first of all with reference to Fi%. 1,1
designates my improved heater or boiler,
while 2 designates two radiators connected
thereto in parallel. Fig. 2 is shown merely
to illustrate. an installation in a private
home for instance.

T'ig. 2, as 1 have pointed out above, shows
an embodiment of my invention in detail,
and referring to this figure, 4 and 5 desig-
nate horizontally disposed and spaced apart
upper and lower headers, respectively, the
header 4 being located at the top of my im-

25 proved boiler and the header 5 at the bot-

tom. The header 4 is provided with an out-
let pipe 6 connected to the riser in the heat-
ing system illustrated in Fig. 1, while the
header 5 is provided with an intake 7 con-
nected to the other side of the water line

in the diagram of Fig. 1. It will be under--

stood, of course, by any one skilled in this
art that the system is filled with water be-
fore operation is started and that there is
a circulation ©of water due to temperature

changes through the heater or boiler, the

risers and the radiators. The system may
be filled with water originally from any suit-
able source of supply. 4
Each of the headers 4 and 5 is a_hollow
unitary or one-piece structure and is so

made 1 order that it may be manufactured

cheaply, readily installed, and may be easily
removed for the purpose of inspection or
repair or for replacement purposes, if neces-
sary. Kach of these headers provides a
water passageway or conduit of uniformly
varying capacity, for a purpose to be point-
ed out hereinafter, this variation in capacit‘;ly

- being assured by providing each of the hea

ers with an inclined or sloping ceiling or
roof or outer wall designated 8. The slope
of the outer wall of the upper header 4 is
downwardly from the outlet end which re-
ceives the outlet pipe 6, while the slope of

- the roof of the lower header 5 is downward-

B

ly from the intake end which receives the in-
let pipe 7. In other words, the outlet end
of the upper header 4 and the intake end
of the lower header 5 is the larger end -in
each instance. '

The headers are arranged in spaced rela-
tion with respect to each other and equidis-
tantly throughout their lengths, and inter-
posed between them are a plurality of

“of steam therein, wit
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spaced, vertically-extending, flattened water
tubes designated 9, and inasmuch as the in-
ner walls or bottoms of the headers are par-
allel to each other, these tubes are of equal
lengths so as to be interchangeable and to
reduce manufacturing costs and cost of
assembly. These water tubes may be made
of any suitable material but are preferably
thin-walled, the combined thickness of the
opposite walls of each tube approximating
the thickness of the body of water passing
therethrough. Each water tube is provided
with an annular flange 10 at its upper end
and a similar flange 11 at its lower end, and
when the tubes are in place these flanges
abut as shown in Fig. 2. The floor of each
header is provided with slots or ports 12
and these slots, which extend transversely
of the adjacent side walls of the headers sv
as to conform to the arrangement of the
openings or water passageways 13 in the
water tubes, are so spaced from each other
longitudinally of the headers as to provide
a slot in the headers abreast of each end of
cach water tube 9, the material of the head-
ers between the ports 12 overlying the joints
between adjacent flanges 10 and 11. In-
asmuch as ti_\e headers 4 and 5 are provided
with water passageways or conduits extend-
ing their full length, it will be apparent that
when my apparatus is assembled the water
tubes 9 will be connected in multiple so that
water may flow into the apparatus through
the pipe 7 and upwardly through all of .the
water tubes 9 into the upper header, to be
discharged through the outlet pipe 6. The
passageways in the headers, which, as above
explained; uniformly vary in capacity, are
nevertheless .so proportioned as to permit
of an uninterrupted circulation through the

-boiler. - By varying the capacity of these

revent the collection
a consequent build-

ing up of pressure, which might be dan-
rous.,

The headers 4 and 5 are provided with a
series of bosses or columns 14 which extend
from the bottom or flobr of the header and
continue up to and through the inclined or
sloping outer wall 8. These bosses, of
course, in. actual practice are cast integral
with the header itself, and as will be seen
from Fig. 4, are disposed along the longi-
tudinal central axis of the header. ‘Al-
though the outer wall of each header is in-
clined, the bosses 14 are all of the same
length so that the bolts 15, which pass down
through these bosses, may be made of equal
lengths also. This facilitates assembly and
also reduces the cost of manufacture. Re-
ferring to Fig. 2 it will be seen that ecach
boss or column is so disposed with reference
to the water tubes 9 that one of the bolts
15, passing down through the boss. will be

headers, however, 1

screwed into the flange on a water tube
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while the companion holt in the same boss
will pass into the flinge on the adjacent
water tube. In addition to the bolts 15,
each tube 9 is bolted to the headers by two
other bolts 16. these two bolts pascing
through side flanges en the headers and
into the top and bottom flanges on the'tubes.
It is to be understood that the method of
attaching the water tubes 9 to the headers
is the same at each end of the tubes.

As so far described, then, my improved
structure comprises in part two parallel
horizontally disposed headers each of which
is a unitary or one-piece structure, and a

5 plurality of vertically extending flattened

water tubes of equal lengths, these tubes be-
ing detachably secured to the headers for in-
dependent removal. As a consequence,
therefore, should a tube become leaky or
should it be desired to remove the same for
any other reason, this may readily be done
by merely removing the bolts 15. and the
bolts 16 by which the particular tube to be
removed is attached to the headers 4 and 5,

' whereupon the tube may be taken out and re-

paired or replaced with a new tube, as the
The same is true of the head-
ers 4 and 5. o :
As above explained, my boiler is elec-
trically heated or operated, and to this end,
therefore, I interpose a heating element 18
between adjacent tubes. These heating ele-
ments are alike in construction, and each
element comprises an alundum form or

" body portion 19 spirally slotted at 20, a
copper tape 21 or other suitable electric con- -

ductor being wound in these slots from one
end of the heating element to the other, the
slots 20 being of a proper depth so that
when the conductor 21 is wound about the
form or body portion it will lie below the

“surface thereof. After the conductor has

been placed in position, the slot above the

face of the conductor is filled in with alun-.

dum as indicated at 22 so as to provide a

brick-like heating element with an electric

conductor encased therein. I have men-
tioned alundum as forming the body portion

“of the heating elements inasmuch as I have

found that this material is an excellent elec-
tric insulator, and yet will retain heat for

a long time, much better, for instance, than’

porcelain, so that even after the electric cur-

" rent passing through the conductors 21 is

turned off, the form will remain heated for
some time to thereby maintain the water
circulating in the tubes 9 in a heated con-
dition. These heating elements 18 are so
shaped and so proportioned as to snugly fit
and substantially fill the space between ad-
jacent tubes and yet they may be independ-
ently and readily removed. This snug fit
is desirable inasmuch as it reduces to a mini-

. mum the air space betweert the form or heat-

ing element and the metal of the water tubes,

to thereby bring the heating element into
intimate contact with the metal of the tube,
which is, of course, necessary for most effi-
cient operation. By this arrangement of
heating elements, it being understood that
there 1s a heating element disposed between
each pair of adjacent water tubes. T provide
a structure in which the conductors 20 are
thoroughly electrically insulated from the
water passing through the tubes and yet the
heating elements themselves are hrought into
such intimate contact. with the metal of the
tubes that the water passing throngh the

‘tubes will be heated almost instantaneously

and without any unnecessary consumption of
current.

Along the front side of the boiler and in
contact with the front edge 23 of each of
the water tubes and the front edge 24 of
each of the heating elements, and fitting
snugly between the inside faces of the flanges
10 and 11, T provide a removable sheet or
hoard 25 of heat and electric insulating ma-
terial such as transite or other suitable ma-
terial. On the back of the boiler structure
I provide a similar board or sheet 26, lying
against the back edges of the heating ele-
ments and water tubes and extending be-
tween the flanges 10 or the latter. This
structure is clearly illustrated in Fig. 3, and
provides a flat smooth front and rvear sur-
face at the exterior of the tubes and heating
elements. ‘ : :

At the ends of the heater T provide a slab.
or board 27 of transite or other suitable heat
and electric insulating material, these mem-
bers lying snugly against the sides of the
end water tubes 9 between the flanges 10 and
11 on these end tubes. I have provided,
therefore, a structure in which the water
tubes 9 and the heating elements 18 are en-
cased along the sides and ends in an electric
and heat insulating casing so that not only
is the heat of the heating elements confined,
but by reason of the close proximity of the

‘heating elements to the tubes, it is most effi-

ciently applied to the water passing through
the tubes.

The conductors 21 of the heating elements
may be connected in series, in parallel or in
series parallel, as will be explained herein-

after, and it is therefore necessary to Ppro-.

vide connectors for connecting the conduc-
tors of adjacent heating elements. Two of
these connectors are shown at 28 and 29 of
Fig. 4 and the details thereof in Figs. 5 and
6. Each of the connectors 28 and 29 consists
of two pieces of porcelain or other suitable
electric insulating material 30, set into the
board or slab 25 in spaced relation to each
other, each one of these members 30 being
provided with a recess 81 for receiving a
small insulating block 32 which may likewise
be made of porcelain for example. The
block 82, or rather, the front face thereof, is
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recessed as indicated at 33. Abutting the
front faces of the members 30 is a small rec-
tangular porcelain block 34 recessed at 35 so
as to receive the members 30 and being held
to these members 30 by bolts 36 as indicated
in Fig. 6. The member 34 is provided with a
recess 87 abreast of the recess 33 in the mem-
ber 32, these two recesses providing an open-
ing for rcceivirg a clamp or connector. "The

o conductors 21 of adjacent heating elements are

led through a slot provided for that purpose
in the porcelain or insulating members 30,
are passad over toward each ofher across the
ends  of the members 30 and their ends
brought together in the opening provided by
the recesces 83 and 87. ‘These ends are
clamped to each other at that point by two
plates 39 and 40 held together by screws 41.
The block 34 may then be secured in posi-

. tion. The whole apparatus, therefore, shown

in section ‘in Fig. 6 may be considered a

connector for attaching the adjacent ends of

adjacent heating elements to each other.
The insulating blocks 84 are let into_the

5 rear face of a slab or board 42 extending

across the boiler from top to bottom and end
to end, as plainly indicated in Fig. 3. This
board is of a suitable electric and heat insulat-
ing material, as, for example, transite. Ac-

. cordingly, therefore, when making the con-
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nections between adjacent heating elements,
it is merely necessary to remove the board 42
and take out the bolts 36, whereupon the
block 84 may be removed and access be had

3+ to the clamping plates 39 and 40 to either

malke or break a connection.
At the ends of the heater are metal plates
44 which lie against the end insulating slabs

or boards 27. These plates are ribbed as in--

dicated at 45 and on the exterior of these
plates are heat and electric insulating boards
or slabs 46. These two boards or slabs are
cut out as indicated at 47 so as to enable the
same to lie snugly against the end plates 44
and against the ends of the headers. It will
be understood that these two boards are ar-
ranged in reverse order for an obvious rea-
son. At the top of the heater and lying upon
the outer wall 8 of the header 4 are two re-
movable bricks or wedge-shaped members 48
illustrated in perspective in Fig. 7, and at
the bottom of the heater I employ similar
members lying upon the lower header 5, so as
to fill up the space left in the tops of the

55 headers due to inclining the walls 8, to there-

by provide a rectangular structure as indi-
cated in Fig. 8, these bricks coming up to the
top of the headers and to the ends of the
bosces or columns 14. Superimposed upon
the upper part of the heater is a heat and
electric insulating board 49. The exterior of
my improved heater or boiler is therefore
truly rectangular in form, and I encase this
structure in a metal sectional casing or box
50 so that the entire heater is enclosed. It

1,640,040

will be understood, of course, that the pipes
6 and 7 are led into this box so as to enter
the héaders 4 and 5. To the front side of this
casing I attach a connector box 51 which
may be bolted thereto or fastened to 1t in
any-other convenient manner, and into this
box I lead the ends of the end conductors 21.
These end conductors are connected to the
conductors 52 which lead through an ar-
mored cable over to the switch hox 43. The
connection of the end conductors consists in
part of a porcelain tube 54 passing through
the connector box 51, the front wall of the
casing 50 and the boards 42 and 25. The
conductors are led through this tube and
through a porcelain member 55 which is at-
tached to the rear wall of the connector box
51. This member 55 may be composed of
any suitable insulating material other. than
porcelain, it being understood, however, that
this member 55 is insulated from the connec-
tor box 51. The insulation member 55 car-
ries suitable connections for attaching the
conductors 21 to the conductors 52 so that
all danger from shock at the connector box
51 is eliminated. ‘The box 51 is provided
with a cover 56 to prevent tampering with
the interior mechanism.

Switch box 43 contains proper switch
mechanism for effecting the desired connec-
tions of the conductors of the various heat-
ing elements. In Fig. 8 I have shown a dia-
gram of the electrical connections, from
which it will be seen that I provide two
fixed contacts 57 and 58 and a pair of ther-
mostatic contact strips 59 and 60. A push
button switch 61 is located in one side of
the power line in any convenient location.
With the push button open, and no current
flowing, the thermostatic contact 59 will
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engage fixed contact 58. Contact 60 will be . .

open. If the push switch be operated, cur-
rent will flow through the conductors 21 of
the heating elements in series multiple to

‘furnish the maximum heat. This operation

is ideal when the building being heated is
cold, as in the morning, for example. As

soon as the téemperature has risen sufficiently,
“the contact 59 will close on fixed contact 57,

and thermo contact 60 will close on fixed
contact 58, to connect the heating elements
in multiple. Should for any reason  the
temperature drop below that required for
the multiple connection, the series multiple
connection will be automatically made again.
The foregoing arrangement is ideal for
house heating purposes, inasmuch as it is
capable of furnishing an even heat, that is
to say, maintaining an even temperature with
the minimum consumption of current. I
wish it to be understood that connections
other than those described may be employed
if desired, -an electrically operated water
boiler being ideal for whatever method of
automatic control may be found desirable.
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It will be seen from the foregoing that I
have provided an electrically operated boiler
or heater well adapted for house heating,
for instance, and to, be substituted for coal,
gas or oil-fired fuinaces now employed, in
which a most efficient operation will be ob-
tained and in which repairs and renewals
may be easily effected and without. the ne-
cessity for employing skilled labor. The
heating elements, the water tubes, the head-
ers, in fact, practically every unit entering
into the construction of my improved boiler,
is removable without necessitating the re-
moval of other parts of the apparatus,
which, of course, enables any part to be re-
paired or replaced when desired without de-
stroying the entire apparatus, or in fact,
without taking down the entire apparatus.
For instance, In making repairs or effecting

20 a renewal of a heating element, all that is

necessary is to take off the casing on the out-
side of the heater, remove the two insulating
boards in the front of the heater, disconnect
the conductors at the connectors illustrated
in Fig. 6 and pull the heater out to repair
it or replace it. On the other hand, a water
tube may be readily removed by merely tak-
ing out the bolts which hold that particular
tube in place, lifting the tube out, repair-
ing it or replacing it as the case may be.
Likewise, the headers may be removed
readily by the mere removal of the bolts by
which the water tubes and headers are at-
tached to each other. '

It will be seen, furthermore, that in addi-
tion to the novel and practicable feature just
mentioned, I have provided an electrically
operated water boiler in which every effort
has'been made to conserve the heat generated
and to apply it to the water to be heated as
efficiently as possible and yet safely, thereby
veducing the current consumption to the
minimum and safeguarding the operator.

It 1s to be understood that those skilled in
this art may make changes in the details of
construction, arrangement of parts and
mode of operation above described within
the purview of my invention.

What T claim 1s:

1. In an electrically operated water heater
or boiler, the combination of a pair of uni-
tary spaced headers, a plurality of spaced

" water tubes interposed between and remov-
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ably attached to said headers, heating ele-
ments independently removable and inter-
vosed between adjacent water tubes, each of
said water tubes being flanged at each end,
said flanges projecting beyond the sides or
edges of the tubes and said heating elements,
and a sheet or slab of electric and heat in-
sulating material at each side of the boiler
and fitting between the upper and lower
flanges on the tubes and lying against the
edges of the tubes and heating elements.

2. In an electrically operated wwuter heater

or hoiler, the combination of spaced apart
unitary headers, flanged water tubes posi-
tioned between and secured to said headers
for independent removal, heating elements
positioned for independent removal inter-
mediate adjacent water tubes. the edges of
said heating elements and water tubes being
fluch with each other to provide a substan-
tially rectangular structure, the flanges on
said water tubes projecting beyond the edges
of said tubes and heating elements, an in-
sulating slab or hoard interposed between
the upper and lower flanges on said tubes
and lying against the tubes and heating ele-
ments, and insulating means set in said slabs
or boards for receiving the ends of the con-
ductors of the heating elements whereby the
conductors of the heating elements may be
attached to each other substantially as de-
seribed.

3. In an electrically operated water heater
or boiler, the combination of a plurality of
water tubes, a heating element interposed
between and adjacent each pair of tubes, a
heat and electric insulating slab or board
lying against the edges of the tubes and

‘heating elements, said slab or board being

provided at intervals with openings,-an in-
sulator in each opening, each insulator be-
ing provided with a passageway or orifice
for receiving the conductor of an electric
Heating element, an insulating slab or board
at the outer side of said first mentioned
board, an insulator set into said last men-
tioned board abreast of the first mentioned
insulators, and means intermediate the two
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sets of insulators for attaching the con-

ductors of certain of said heating elements
to each other.

4. In combination, a pair of spaced in-
sulators each of which is perforated for the
reception of an electric conductor, an in-
sulating block set into said insulators and
provided with a cut out portion inter-
mediate its ends, a third insulator or in-
sulating block attached to the two first men-
tioned insulators and provided with a cut
out portion abreast of the first mentioned
cut out portion, bolts for attaching all of
said insulators to each other, and a con-
nector in the space provided by sald cut
out portions for connecting together the
ends of two electric conductors passing
through the two spaced insulators first
mentioned. '

5. In an electrically operated water heater
or boiler, the combination of a pair of hol-
low unitary spaced-apart headers, a plu-
rality of water tubes each of which iy pro-
vided at each end with a flange interposed
between said headers and attached thervete
for independent removal, said tubes being
arranged in spaced relation to each other,
an electric heating element interposed in
and substantially filling the space hetween
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adjacent water tubes and insulated there-
from, said tubes and heating elements being
so arranged as to provide a substantially
rectangular structure, an electric and heat
insulating slab or board lying along the
front side and the back side of said heater,
insulating means carried by said boards or
slabs through which the electric conductors
of certain of said heating elements are
passed and attached to each other, an in-
sulating board or slab at the exterior of said

1,640,049

first mentioned slabs or boards, one of said

last mentioned boards being provided with-

an insulator for the passage of a conductor
of one of said heating elements to the ex-
terior of the heater, and a casing on the ex-
terior of the heater for enclosing or encas-
ing the entire structure.

This specification signed this 11th day of
May, 1926.

'SAMUEL D. NESMITH.
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