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UNITED STATES

1,547,623
PATENT OFFICE.

. EDWIN L. SMALLEY, OF SOUTH ORANGE, NEW JERSEY » ASSIGNOR TO ELECTRIC HEAT-

. ING APPARA_TUS COMPANY, OF NEWARK, NEW JERSEY.

ELECTRIC FURNAGCE,.

Application filed August 11,1922, Serial No. 581,192,

To all whom it may concern: . -

Be it known that I, Epwix L. SMArLEY,
a citizen of the United States, residing’ at
South Orange, in the county of Essex and
State of New Jersey, have invented certain
new and useful Improvements in Electric
Furnaces, of which the following is a clear
and exact specification. ' :

My invention relates to improvements in
electrical furnaces and the same has for its
object more particularly to.provide a fur-
nace which is efficiently and economically
operated and in which the material to be
heated may be readily conveyed to and’re-
moved therefrom. : v e
. Further said invention has for its object
to provide a furnace in which the bottom
or base thereof is movable into and out of
the furnace-and in which the ‘heating ele-

ments are automatically controlled by the:

movement of said support or base. - .. .
Further said invention has for its object
to provide a:furnace in which improved
means is provided for retajning the resistor
elements in place upon the furnace wall or
Support. . . : . ' " ‘

elements thereof are protected. against the
access of foreign matter or the like thereto.

- Other-features and advantages of my in--

vention will hereinafter appear. = -
-In the drawings:— . N
Figure 1 is"a side elevation' of my im-

proved electric furnace shown partly in sec-

tion.

. Fig. 2is'a front'éléygtibh ﬁheredf, partly

© in section. ;

40

“heater units being broken

Fig. 3 is a partial ééctibn, enlarged, ‘t_ak'en’

on the line 3—3 of Fig. 1. = o
Fig. 4 is a partial, top view, enlarged, of

the car floor, the covering plates. for the
away. ‘
Fig. 5 is a section on the line 5—5 of
Fig. 4, and " - o
Fig. 6 is an enlarged, detail top view of
a conductor rail and contact shoe. '
In the furnace construection here repre-
sented, let 1 indicate the. vertical members
of its metallic frame, 2, 22, the longitudi-
nel members, and 3 the transverse members.
The brick work, forming the walls 4 and
top 5, is of any 'suitable character. The fur-
nace interior, 6, is shown as open at its bot-
tom, that is to say, while the furnace walls

'in the form of a car,

and top are of integral or continuous struec-
ture, the bottom thereof is movable, being

composed of the brick-

ing 7, having a metallic frame 8 and.mount- -

ed on wheels 9, that run on rails 10.

The heating units disposed along the walls
4 and top 5 are represented as resistors 11
carried by refractory plates 12, which are

themselves supported by rails 13 that pro-.

ject from the inner surfaces of said walls
and top. . ]

With electric furnaces of large size such
as are comprehended by my invention for
the heat treatment of large objects, espe-
cially where such objects have considerable

“lenigth; it is desirable that the base portion
-of the furnace, upon which the objects are .

to be supported, should be movable into and
out of the housing. Thereforé I have pro-
vided the car structure referred to, with

-. wheels to run on a track that extends com-
. pletely under the furnace and also extends

beyond the furnace, so that the car can be

- loadedkup with the objects to undergo treat-

ment outside the furnace, and then moved

- ...+ .. - into the furnace to form a constituent part
Further said invention has for its object :

to provide a' furnace in which the heating.

thereof. When the objects upon the car
have. received their heat treatment the car
can be withdrawn from the furnace.

It is desirable, in an electric furnace, that
gfes floor, as well as its sides and top, should

~ be provided with sources of heat, so that the
“heating zone may extend clear around the

furnace interior. _
~To meet this requirement I have devised

. the 'movable furnace bottom, herein repre-

sented, with furnace bricking, resistor ele-

" ments- 14 disposed thereon, and spacers 15,

the latter as examples of means for main-
taining the alignment of the resistor lengths,
thus preventing distortion thereof and pos-
sible short circuiting. :

- T have also found it desirable to institute

- automatic means for energizing the resistor

element or elements upon a movable fur-
nace bottom, and to that end have provided
stationary rails 16, 17, within the furnace,
forming respective terminals of a power cir-
cuit, and have installed contact shoes 18,
19 upon the car, connected with the resistor
terminals, to serve as collectors - therefor.
Since the shoes 18, 19 are so disposed upon
the car that they will effect sliding contact,
respectively, with the.rails 16, 17, it follows
that a circuit can be:closed through the re-
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complete heatin ‘unct
‘may depend. solely upon -its being ‘moved

gistors 14 in the mere act of bmc:)yi‘ng the car
bottom into the furnace. ' : 2
Therefore, as will be apprehended, the

‘movable furnace bottom forming a part of

my invention, in effect itself constitutes. a
unit whose functioning

~“into the furnace, and which hecomes de-en-
“ergized as soon as it is withdrawn there-

10

- 20:
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from; all without the expénditure of time
and labor in adjusting or releasing electrical
connections, .

The metallic frame of the car structure is
shown as having secured thereto, at its oppo-

site sides, longitudinal angle members 20 -

that comprise trougfl;._ijsv‘to contain sand, and

pendent flanges 21 that extend from the me-

tallic framework of t}é furnace are adapted

to enter these troughs when the car is moved
into-the furnace, to thereby form sand seals,

thus preventing the escape of furnace heat.

It will be noted, particularly by referring

‘to Figs. 2 and 3, that the top of the bricking

of the car is recessed to form a receptacle
to contain the resistor elements, and that
these elements, which may be. composed of
_'s;l;aced, end connected members of any suit-
a

coils, are maintained in position by spacer
blocks or members 15 of refractory material
interposed between said element 14 and the

walls of the receptacle and disposed be-

35.

tween stccessive strands or portions of said
elements at points between the successive
bends thereof to maintain said strands
spaced relation, said blocks-being provided
with grooves or recesses 23 therein receiving

" adjacent portions‘of said element and per-

40

60

mitting the blocks to extend over the strands
to hold the same against the substantially

smooth unbroken surface of the bottom on

which the element is disposed. :

By the use of these spacer blocks the re-
sistors are retained in. their set positions
without the interposition of continuous insu-
lation between the resistor lengths, and thus

an open heat field is provided in the hori-

zontal plane of the resistors which I find

highly conducive to thermal efficiency. - -
Practice has proven that the absence of

separating material between the adjacent

lengths of a resistor; thereby leaving the
lateral plane occupied by the resistor ele-

‘ment otherwise entirely clear or free, hag the

" effect of permitting more rapid heat release

to the furnmace interior. -~ . = . :
The element 14 is protectéd by covering

‘means 'cpl&posed of -a plurality of members

or plates 2

fitting in recesses 25 formed in

the walls of the car and supported thereby

~ and by the blocks 15. - A closed- jéioint is pro-

vided between adjacent edges o
plates to prevent access of forei
or of dirt to the elements 14.

the several
‘material
e means

employed for this purpose consists in pro-

le character, here shown as return bend

isareas

_viding each plate with an upwardly facing

groove 26 along one edge and with a down- -

wardly extending flange 27 along the oppo-
site edge of the same, the flange 27 of one
plate fitting into the groove 26 of the adja-
cent, plate, whereby the plates are interen-
gaged or overlapped and a closed joint is
provided. The plates or covers 24 serve as
a support or top on which the material to be

“heated is placed for entry into the furnace.
- Variations within the spirit and scope of

T

5

my invention are equally comprehended by -

the foregoing disclosure.
I claim:— - =~ S
- 1. An electric furnace comprising a top

80

portion, a base portion constituting a mov- -
able support for conveying the material to .

be heated, a heating element carried by said
base portion, and means for energizing said
heating element, substantially as_specified.
9. An electric furnace comprising a top
portion, a base portion enclosing with said
top portion the interior space of said fur-
nace, and constituting a movable support for
conveying the material to be heated, a heat-
ing element carried by said base portion, and
means for energizing said heating element,
substantially as specified. =~ - '

3. An electric’furnace comprising a re-
“fractory top portion, a refractory base por-

90

96

tion enclosing with 'said top portion the in- .

terior space of said furnace,and constituting

8 movable support for conveying the mate-

rial to be heated, a heating element. carried

by said base portion, means for energizing
said heating element, and a cover for said
heating element directly exposed to the heat
thereof and serving to support the material
to be heated, substantially as specified. -
4. An- electric furnace comprising a top
portion, a base portion constituting a mov-
able support for conveying the material to
be heated, a return-bend resistor element dis-
posed horizontally upon said base portion,
and a cover for said resistor element directly
exposed to the heat thereof and serving to
support the material to be heated, substan-
tially as specified. ‘
* 5. An electric furnace comprising a re-

fractory top pertion, a refractory base por-.

tion enclosing with said top portion the in-
terior spaceof said furnace, and constituting
a movable support for conveying the mate-
rial to be heated, a return-bend resistor ele-
ment disposed horizontally upon an upper

100

120

surface of said base portion, means. for en- -

ergizing said resistor element, and & cover

_for said resistor element directly exposed to

the heat thereof and serving to support the
material to be . heated, substantially as
specified. = R

'6.. An electric furnace comprising a re-

fractory top. portion, a refractory base por-

125

tion constituting a movable sapport for con- . .

veying the material to be heated, a pre-

130
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formed return-bend resistor element dis-
posed- horizontally upon said base portion,

refractory means interposed at intervals be. h
“tween: the strands of said-resistor element

for maintaining the same in position on said
base: portion, a cover for said resistor ele-

- ‘ment:directly exposed to the head thereof

10

15

20

25

© Ing said resistor elements,

30

and ‘serving to support the material to be
heated, and ‘means for energizing said re-
sistor element, substantially as specified.

7. An electric ‘furnace comprising a re-
fractory top-portion, a refractory base por-
tion enclosing with:said base portion the in-
terior space of said: furnace, and constitut-

ing a movable support for convegring‘the

material to be heated, a return-bend resistor
element disposed horizontally -upon -said
base portion, refractory means interposed
at intervals between the strands of said re-
sistor element for maintaining the same in
position, a cover for said resistor element di-
rectly exposed to the heat thereof and serv-
Ing to support the material to be heated, a
resistor element in said furnace above” the
plane of said cover, and means for energiz-
substantially as

specified. IR
8. The combination with an electric. fur-
nace having a floor, of a resistor composed
of endwise connected, separated strands lo-
cated on said floor, and spacers of relative: -

Iy short length disposed between adjacent.

[
=19

- nace-having a floor, of a resistor 'comsa:sed
ds lo-

40

- strands. -

45

strands of the resistor, thereby leaving a.
heat zone clearance in the lateral plane of
the resistor strands. '

9. The combination with an electric fur-

of endwise connected, separated stran

‘cated on said floor, and spacer blocks of .

relatively short length disposed between ad-
jacent resistor strands, the blocks. having
undercut recesses for the lodgement of sai;

10.:The combination with an eleéfrip fur-
nace having a floor, of a resistor compose

‘of endwise connected, separated strands lo-

cated on said floor, spacers of relatively

-short length disposed between adjacent re- -

' sistor: strands the

50
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‘horizontal plane, and means provided st the:

i thiereby leaving ‘a heat.zone
clearance in the lateral plans of the resistor
lengths, and: covering plates for said re- -
s’ t RSN SR SR " I S

portion having a horizontal sutfsce, s Te-
surtase,

sistor element  disposed: upon ‘said

and a cover for said resistor element com-"

Eosed of & plurality of members in’the same
adjacent edges of said mem fformin%’ 9
closed joint between the same, substantially’
as specified. - il i

able support conveying the material to be’

“specified.

_into and out of said furnace, heatii
carried by said support and movable there-

said:-,'material and movable therewith, and
neans for energjzing said heating means to

stantially as specified.
. 13. An electric furnace comprising a mov-

eat said material when said support is in
~operative position within said furnace, sub-'

70

able support conveying the material to be

heated and movable into and out ‘of said

furnace, a resistor element carried by said

support for heating said material and mov-
able therewith, and means for: energizing
said element to heat said material when said
support is in position within said furnace,
sugstantially as specified. ' :
14. ‘An electric furnace comprising a sup-

_port movable into and out of said furnace;

heating means carried by said support, and
automatic means for controlling the circuit

-of said heating means to energize and de-
energize the same as said support is moved,
- substantially as specified. ' :

15, An electric furnace comprising a sup-
Eort, movable into and out of said furnace,
heating means carried by said supsort, and
automatic means for energizing said heating

means when said support is moved into po- -
- sition ‘within said furnace,
specified.. - St

-16. An electric furnace comprising a sup-
" port for conveying the material to be heated

and movable into and out of said furnace,

a resistor element carried by ssid support

and movable therewith, ~and - automatic

means for energizing said element as said -

support is moved iinto said furhace where-
by to heat

said material, substantially as

{

85

substantially as-

106

17. An elgctric furnace comprising a wall,

heating means thereon, a support movable
means

-0

with, and automsatic means controlled by -

- movement ‘of said support for energizing

and de-energizing certain .of said heating

- means. o o -
. 18. An electric furnace comprising a wall,’

110

heating means thereon, a. support-for con-

veying the material to be heated and mov-
nb{e into and out of said furnace, and heat-

ing means carried by said support and mov- -

able therewith, said several heating means

- providing a heating zone enclosing said ma-

11, “An eleciric furnace comprising s base  terial when sa1d suppart is in operative po.

sition. within ssid furnsce, substantislly s

specified.. . oo T ST
: 19 An electric furnace comprising a base
portion movable into and out.of said fur-

- Hiace, & top on said base portion for sup-
_porting material -to be heated, and heating
. means- carried by #aid base- portion below
e o e oogeid top, substantially as specified,
12. An electric furnace comprising a mov- - '

115

120

128

~20;.An.electric furnace comprising a wall, o

heating - elements thereon, a base portion -

heated and ‘movable inte and out of said ‘movable into-and out.of said furnsce, a top

furnace, means carried thereby for heating .

on said base portion for supporting the ma-



e

terial to be heated, and a heating element
carried by said base portion below said top,

whereby to permit of said material being

subjected to the heat of said elements, sub-
stantially as specified. '
91. An électric furnace comprising a wall,

heating elements upon the inner surface

10

thereof, a car adapted to be moved into and

out of said furnace, a .top on said car for.

sapporting the material to be heated, a re-

- gistor element mounted on said car below

15

said top, and automatic means operable to
energize said -resister element when said
car is moved into said furnace, substantially
as specified. B

22. An electric furnace comprising a sup-

- port of refractory material, a return-bend

20

resistor element thereon including a plu-
rality of strands spaced from each other,
and separate spacer blocks of refractory ma-

terial interposed between said strands at.

- spaced points, substantially as specified.

20

.. 85.

40 .

23. An electric furnace comprising a sup-

port of refractory material having a sub-
stantially smooth unbroken surface, a re-
turn bend-resistor element disposed there-
on and emboding a plurality of strands ar-

ranged in spaced relation, and spacing mem- .
bers of insulating material interposed at in-

tervals between said strands for maintain-
ing the same duly in operative
stantially as

24, An electric furnace comprising a sup-
port of ‘refractory material, a return bend-
resistor element disposed thereon and em-
bodying a plurality of strands arranged in
spaced relation, and spacing members of re-
fractory material interposed between said
strands adjacent to and between successive
bends thereof, substantially as specified. .

95. An electric furnace comprising a wall
of refractory material having a substantially
smooth unbroken surface, a return-bend re-

sistor element disposed thereon and em- .

bodying a plurality of strands arranged in

~ spaced relation, and means for retaining

stantially. as specified.

said element on said wall and for maintain-
ing said strands-in spaced relation, sub-

26. An electric furnace comprising a sup-
port of refractory material forming a shal-
low receptacle, a return-bend resistor ele-
ment  disposed in said receptacle and em-
bodying a plurality of strands arranged in

“ spaced relation, and a plurality of separate

spacers of refractory material inserted be-.

_ tween successive strands, substantially as

G0

specified. - o
27. An electric furnace comprising a sup-

port: of refractory material forming a shal-

low receptacle, a return-bend resistor ele-

65

‘ment disposed in said .receptacle and em-

bodying a plurality of strands arranged-in

spaced relation, and spacers of refractory:

Eosition upon
~ the surface of said support, su
" specified.

1,547,628 -

points between successive bends thereof and
between said element and the wall of 'said
receptacle, substantially as specified. .~ -

98. An electric furnace comprising a ‘wall

- material interposed between said strands at -

70

of refractory material, & return-bend re-.
sistor element disposed -thereon and. em-

bodying a plurality of strands arranged In
spaced relation, and separate spacer blocks
interposed between sald strands, and ex-
tending over the same to retain said element
on said wall, substantially as specified.

.. 29.- An electric furnace comprising a sup-
port of refractory material, a return-bend

‘resistor element disposed on said support

and embodying strands arranged in spaced
relation, separate spacer blocks arranged
between. said strands, and a cover disposed

over said blocks and said elements and in

spaced relation to-said element, substan-
tially as specified. - . ..

30. An electric furnace comprising a sup-
port of refractory: material having a sub-
stantially smooth :unbroken - surface, a re-
turn-bend resistor -element-disposed on said
surface and embodying -a  plurality. ‘of.
strands in spaced relation, separate spacer
blocks disposed between said strands, and
a cover positioned over said blocks in spaced
relation to said element, substantially as
specified. : ’ :

" 81." An electric furnace comprising a sup-
port. of refractory material providing a
‘shallow receptacle, a return-bend resistor
element disposed in said receptacle and em-
bodying a plurality of strands arranged in
spaced "relation; separate spacer blocks of
refractory material interposed between ad-
jacent strands of said element at points be-
tween said element and the wall of said re-
ceptacle, and a cover disposed over said
blocks and -said receptacle.in spaced rela-
%io(il to said' element, .substantial})y as speci-
ed. oo T T

32. An electric furnace comprising a sup-
port of refractory material, a resistor ele-
ment disposed on said suppert, a cover com-
posed of a plurality of members. disposed
over said element, and means provided at
the adjacent edges of said members forin-

ing a closed joint between the same, sub-

stantially as specified.
83. An electric furnace comprising a sup-

-port of refractory material, a resistor ele-

ment disposed thereon, and a plurality of

80

90

160

110

20

cover plates arranged over said element, said

plates having interengaging adjacent edges,
substantially as specified. . ‘

34. An electric furnace comprising. a sup-
port of refractory material; a resistor ele-
ment disposed thereon, and a plurality of
cover .plates arranged over said element,.
said :plates having overlapping adjacent
edges, substantially as specified.

35, An electric furnace comprising a bot-

-125:

130
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tom of refractory material forming a shal-
low receptacle with a substantially smooth
unbroken inner surface, a return-bend re-
sistor element disposed within said recep-
tacle upon said smooth surface thereof and
embodying a plurality of strands arranged
in spaced relation, separate spacer blocks of
refractory material interposed between said
element and the wall of said receptacle for
maintaining said strands in spaced rela-
tion, and a plurality of cover plates mount-
ed on said bottom over said receptacle, said
cover plates having overlapping adjacent
edges and constituting a support, substan-
tially as specified.

86. An electric furnace comprising a sup-
port having a recess therein, a return-bend
resistor element disposed in said recess, and

embodying a plurality of strands arranged
in spaced relation, and refractory means

20

disposed at intervals between said strands -

for maintaining the same duly in operative
position, substantially as specified.

87. An electric furnace comprising a sup-
port having a recess therein, a return-bend
resistor element disposed in said recess, and
embodying a plurality of strands arranged
in spaced relation, refactory means disposed
at intervals between said strands, and a
cover for said resistor element directly ex-

posed to the heat thereof, substantially as
specified.

25

30

Signed at the borough of Manhattan in

the city, county and State of New York,
this 10th day of August, 1922.

EDWIN L. SMALLEY.



