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UNITED STATES

PATENT OFFICE.

JOHN F. HAMMOND, OF BREWSTER, NEW YbRK.
ELECTRIC FURNACE.

No. §25,3886,

- Specification of Letters Patent.

Patented July 10, 1906,

Application filed September 18,1905, Serial No, 278,864,

o all whom it may concermn:

Be it known that 1, Joun F. Hammonp, a
citizen of the United States, residing in
Brewster, in the county of Putnam and State
of New York, have invented certain new and
useful Improvements in Electric Furnaces,
of which the following is a specification.

This invention relates to elgctric furnaces,
and has for its object to rovige an improved
form of means for applying heat to segre-
gated portions of the turnace and for so con-
trolling the current passing through such
portions as to cause the ingrease of tempera-
ture of the furnace to be very gradual.

A further object of the invention is to pro-
vide means whereby results can be attalned
without disastrous sparking at the various
terminals. .-

Another object of the invention is to pro-
vide an improved form of switch or com-
utating device for distributing the current
through the segregated portions of the fur-
nace, whereby the current may be caused to

pass through such translating devices either.

In series or in multiple or
or in various combination
ments. : :

In the drawings accompanying and form-
ing" part of this specification, Figure 1 rep-
resents a front elevation of the complete de-
vice, portions of the furnace being shown in
vertical section. Fig. 2 is & side elevation
of the same. Fig. 31sa cetail of the switch-
is a plan view of
& portion of the swinging top member, show-
ing the pivoted switc§~lever and its terminal-
Plates mounted thereon. - Fig. 5 is s view of
one of the arms of the switch-lever, Fig. 6
is a diagrammatic representation of the com-
mutating device and the coils connected
therewith. Fig. 7 represents diagrammatic-
ally the connections of the coils in their sue-
cessive positions. Fig. 8 shows the relative
location of the coils in the mufRe, Figs. 9
to 13 show the muffle, and Figs. 14 and 15
show the muffle-switch. .

The furnace comprises; essentially, a base,
a frame supported on the base, & muffle ad-
justably supported in the frame, and a bot-
tom member for the muffle having means for
mevinf it to and from the muffle when in its
normal position. -

The- invention further comprises heating-
coils variously disposed in the interior walls
of the muffle and a switch or ccmmutating
device whereby the electric current can b

in multiple series
of such arrange-

commutated to energize the heating-coils in
various combinations.®

rights 66 67, between which is pivotally sup-
ported the muffle, (designated generally by
68.) The muffle is carried by pivotal bear-
ings 69, whereby it can swing from its normal
position in which shown. in drawings to an
inverted position 68*. (Indicated in broken
lines in Fig. 2.) Tt is supported in the nor-
‘mal position by means of extensions 70 of
the casing of the muffle-engaging lugs 71 on
the uprights 66 67. . The bottom of the
muffle (indicated generally by 71”) carries
on each side an u right bracket 72, provided
with guide—whee{)s

ways 74 in the inner sides of the uprights 66

| 67. By this means the bottom is movable

to'and from the body of the muffle and in its
upper position will close the chamber of the
muffle, as will be evident from Fig. 1.
Suitable means are provided for raising
and lowering the bottom of the muffle, ‘which
may comprise a shaft 74’ operated by érank
or arm 75, and carrying a cam 76, that en-
gages a friction-roller 77, pivoted to the bot-
tom 71’ at a central portion. By rocking
this shaft the cam will raise the bottom into
engagement with the muffle and lock it in
such position. When it is desired to use the
muflle, the article to be baked or subjected to
the heat of the muffle is placed on the bottom
and thereupon the latter raised to engage
with the body of the muffle. When it is de-
‘sired to inspect the interior of the muffle, it is
only necessary, the bottom being in its low-

bearings to the position 68>, which will gartly
invert the same and bring the open si
permost. e o

The top, bottom, and four sides of the
muffle have heating-coils embedded in the in-
ner walls, and the current passing through
such coils is controlled and directed by means
of a switch or commutating device. The lat-
ter.device is mounted upon a plate 78 , that is
hinged to the frame of the muffle at 7 9,
whereby it may be placed in the vertical po-
sition, as shown, or rest on the top of the
muffle. It is retained in the vertical posi-
tion by suitable hooks 80. -

The switch or commutating device is shown
 as cruciform, having four arms atright angles,
| and each arm carries a number of terminals,
J The ‘arm A carries six suitably-mounted

spring-pins A’ A? A® A* A5 AS all of which

ered position, to turn the muffle in its pivotal -

e up- «

In a suitable base 65 are mounted two up-"
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pass'through and ~r_emain in contact with a
bar A?7. The next arm B of the switch car-
ries two spring-pins B/ B?, that are electric-

~ally connected in their several positions by
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- C-will engage
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the plate B®. The arm C of the switch in
alinement with the arm A carries four spring-
pins ¢, C*, C%, and Ct, which are electrically
connected by a plate C°,  The fourth arm D
carries two insulated pairs of spring-pins, one
pair D’ D? remaining in engagement with 8
plate D?, while the other pair of spring-pins
R’ B2 are electrically connected by engaging
a plate E*. . Each of the said five plates con-
nected with the various spring-pins are siut-
ably insulated on the switch-lever; so that
there is no connection between the pins, ex-
cept by their respective plates, as Just de-
scribed. The switch-lever is pivoted at the
intersection of its arms by a screw A3, fast on
the plate 78 of the furnace.
~ To engage and codperate with the spring-
pins on the four arms A, B, C, and D are four
segregated sets of terminal blades or plates
that may be stationarily arranged on the said
top member. These plates are preferably
arranged in arcs concentric with the paths of
movement of the respective spring-pins with
which they contact. = The pins A’, A% A%, Al
A® and A° will engage with the -terminal
plates 22, 21, 52, 42, 34, and 54, respectively,
at various stages inthe movement of the le-
ver. The latter plate 54 has three other
plates” 55, 56, an 57 in circular alinement
therewith, that are engaged by the spring-pin
/. as will be hereinafter set forth. The two
spring-pins on the arm B will engage the ter-
minal plates 25 and .26, respectively. The
‘four spring-pins C’, C?, (3, and C* on the arm
with the terminal plates 47, 29,
37, and 50, Tespectively, at the various stages

_in the movement of the switch. The two
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spring-pins.- D’ and D? will engage with the
terminal plates 31 and 32, respectively, wlile
the spring-pins K’ E? will engage with the
plates 40 and 39, respectively. To simplify
the tracing of the. current, these five 10su-
lated sets of spring-pins will be treated as
five separate insulated bars and designated
asa, b, c,d,and ¢, respectively,asif the plates
connecting the pins themselves engage the
terminal blades of the switeh. _

The four sets of terminal-plates are con-
nected with four sets or groups of heating-
“¢oils; which will be designated in & general
way by M, N, O, and P. In Fig. 6 these
groups are shown as each comprising two
pairs of coils that are connected in multiple
series. . The current from a pair of mains 15
and 16 enters from the positive 15 to a lead
17 to a suitable switeh 14.  From thence the
current passes through a conductor 18 to the
blade 57, and the iatter is connected by a con-
-ductor 20 with plate 21. The plate 22:con-
nects by wire 23 with the series of coils gen-
erally designated by M and consisting of coils

825,338

m!, m?, m?, and mt, - After passing. through
| these coils the curreént will pass through wire
| 24 to terminal-plate 25. Plate 26 connects

by wire-27 with the group N, consisting of

coils #/, n?, n¥, and n¢, and & return 28 con-
nects with the plate 29. The plate 29 is con-

nected with plate 31 by wire 30, and plate 32

is connected by wire 33 with a plate 34. This
| latter plate connects by ‘wire 35 with the

group O, comprising coils o/, 0%, 0°, and o*, and

5 return-wire 36 from the latter group leads-

to plate 37, the latter plate being connected
with plate 39 by wire 38. Aplate40, disposed
between the plates 32 and 39, connects by
wire 41 with a plate 42. The latter plate
is connected with the group i
coils p/, p*, P%, and p* and a wire 44 leads
from these coils'to t}zfe
wire 46 also connects the lead 45 with the
plate 47. A terminal-plate 50 is dispdsed
near the plate 37 and connects by wire 51
 with the said plate 25. Another plate 52,
disposed between plates 22 and 42, is con-
nected by wire 53 with the said plate 26. A
resistance R is shown as comprising three
coils 7, 7%, and 7°. A
plate 54 with one end of coil 7/, and the other
end of this coil is connécted by wire 59 with
the terminal-plate 55. - This wire 59 is con-
nected to one end of the coil 7% whose other
\ end is joined by wire. 60 with the terminal-
plate 56. The third coil7® has one end joined
to the wire 60, while its other end is connected
by wire 61 with the wire 18. The said four
coils constituting each of the several groups
M, N, O, and P are preferably arranged In
multiple arc and are connected as follows:
Wire 23 divides and 2 wire
coil m’. From thence wire 232 connects
with coil m?, while the return
(233) is connected with the wire 24.” The
branch 241 of
coil m?, while from the other end of this coil
wire 242 leads to the coil m*,
end of this latter .coil is connected by wire
243 with the wire 24. The wire 27 divides
and & branch. 271 connects with one end of
coil n/, whose other end is connected by wire
272 with coil n2. The other end of coil n?
connects b§ wire 273 with the wire 28. -An-
other branch 281 of the wire 27 connects with
coil n?, whose other end is connected by wire
982 with coil.nt. The other end of coil n* is
connected by wire 283 with the wire 28, The
wire 36 divides and one branch 351 connects
with one end of coil o/, whose other end is
connected by wire 352 with one end of coil 0”.
The other end of coil 0
353 with the wire 36. The other branch 361
connects with one end of coil %, whose other
end is connected by wire 362 with coil 0%, and
the other end of coil o* connects by wire 363
with the wire 36.
one branch 431 connects with one end of coil
p’, whose other end is connected by wire 432

P, consisting of-

wire 58 connects the

from the latier.

-and the other

is connected by wire-
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" with one end of coil p%  The other end of

1o

coil p* is connected by wire 433 with wire 44.
The other branch 441 of wire 43 connects
with one end of coil p? whose other end is
connected by wire 442 with. one end of coil
p*. The other end of coil p* is connected by
wire 443 with the wire 44. '

The relative arrangement of the several

. terminal-plates just referred to will be de-

scribed in connection with the course of the
current in the several stages of the switch-le-
ver.

- R, the plate 21 is connected with the plate 22
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by a switch 62. The several bars a, b, ¢, d,
and e are represented in their normal or start-
ing position. The bar ¢ being carried by the
same arm as the plate d will be always in ra-
dial alinement therewith. Upon the closing
of the switch 14 the current will flow tnrough
wire 18, plate 57, wire 30, plate 21, and wire
62 to the plate 22. Since this latter plate 22
remains in contact with the switch-bar-a
throughout the length of its stroke, this plate
can be considered as the starting-point for
tracing the circuits in the several positions of
the switch. Beginning with plate 22 “the
current will be seen to flow as follows: 22,

123, M, 24, 25, b, 26, 27, N, 28, 29, 30, 31, d,

32, 33, 34, 35, O, 36, 37, 38, 39, ¢, 40, 41, 42,
43, P, 44, 45. Upon the switch-lever being
advanced the bars a, b, d; and e will Temain
I contact with the same respective plates,
while the bar ¢ will be brought into engage-
ment with the plate 29 in position ¢2. This
will- have the effect. of establishing a shunt
of low resistance around the group of coils
O and P, which will practically cut them
out. A further advance of the switch-lever
will cause the bar d to leave the plate 31 in
position @, breaking connection between it
and the plate 32, which will leaye the groups
M and N in series across the mains, entirely
cutting out of circuit the groups O and P.

" The reason of first establishing a shunt around

45

the groups O and P is to prevent sparking

.. when these groups are cut out of circuit by

50
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the bar d, which is effected by the bar ¢ en-
‘gaging the bar 29 before bar d leaves the
%late 31. These three positions are repre-
sented diagrammatically in Fig. 7 in the suc-
cessive diagrams 1, 2; and 3, respectively. In

the first diagram it will be seen that M, N, O,

and P are arranged in series, while in the sec-
ond it will be observed that a shunt ¢ is es-
tablished around O and P. In diagram 3 the
line-is shown as broken between.O and a
point beyond where the shunt ¢ leads off
from the main line, thus putting M and N in
series, while O and P are entirely cut out, and

the successive positions at the bars a, ¢, and d

corresponding to these three diagrams are in-
dicated by the broken line ¢’ a? a® and ¢’ ¢*¢?
and d’ d* &*. The further advance of the
switch-lever will bring the bar ¢ into engage-
ment with plate 34, thereby connecting the

If it is desired not to use-the resistance

a

latter plate with 22,

_ (shown at ¢*) This
will have the effect of bringing the groups O
and P'in a parallel circuit with the groups M
and N, with the result that the resistance of
the translating devices is reduced one-half,
and hence double the current will flow, giving

_twice as great efficiency as when the groups

were in series. Upon the switch-lever being
advanced still farther the bar a in position a*
will contact with the strip 42, which will have
the effect of establishing a shunt of low re-
sistance around the group O in that branch
of the circuit including the groups O and P,
as indicated in diagram 5.

Advancing the switch-lever still farther the
plate e that has been bridging the plates 39
and 40 will now leave the plate 40, thereby
entirely cutting it out of service in position
d’. From diagram 6 it will be seen that the
effect of this change is td entirely cut out the
[,g;roup O in its branch of the parallel circuit;

ut as the current flowing through this group
was by the preceding operation of establish-
ing a shunt around it reduced to almost noth-

‘ing this breaking of the portion of the circuit

including the group O will be effected with no
destructive sparking. The further advance
of the switch-lever will bring the bar ¢ into
engagement with the plate 37 in position <.

- On referring to diagram 7 it will be seen
that there is still a parallel circuit, one branch
including the groups M and N in series and
the current thence passing by means of the
arm C to the return-wire. In the other
branch of the circuit the-current passes first
through bar @, thence through group O to
bar ¢ and out, while a third branch of the cir-
cuit is established from bar a through the
group P to the return-wire. This will give a
parallel circuit of three branches, one passing
through the groups M and N in series, the
second including the group O, and the third
passing “through the group P. The next
stage in the operation of the switch-lever will

~cause the bar ¢ to engage the plate 50 in posi-

tion ¢® which will have the effect of estab-
lishing a shunt of low resistance around. the

current in this group, as shown in diagram 8,
and the farther advance of the switch-lever
will cause the bar & to leave the plate 26 in
position 5%, thereby breaking circuit between
this plate and the plate 25. From diagram
9 it will be seen that this will have the effect
of entirely cutting out the group N; but as
the preceding movement of the switch-lever
estalg]ished a shunt of low resistance around
this group N there will -be practically no
sparking when its circuit is opened. - This
will leave the three groups M, O, and P in
parallel. _
switch-lever will bring the bar @ into engage-
ment with the plate 52 in position a'°, con-
necting the latter with the plate 22. The ef-

The farther advancement of the

Hence the group .
-O will be practically cut out of operation.
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foct of this will be to add the group N-inpar-
allel to the other groups already in parallel,

v

‘whereby the four groups will be arrangéd in

parallel, with the result that four times the
current will flow, with a constant potiential
circuit, as'was flowing in the series arrange-
ment in the first position.
current in.this position is as follows: Start-
ing with the plate 22 one circuit is wire 23,

%roup M, wire 24, plate 25, wire 51, plate 50,
‘bar ¢, plate 47, wire 46, to the return 45.

other circuit is established through plate 22,
bar a, plate 52, wire 53, plate 26, wire 27,
group N, wire 28, plate 29, bar ¢, plate 47,

and wire 46 to the return 45. Another «eir-

cuit is from plate 22, through bar'a to plate
34, wire 35, group O, wire 36, plate 37, bar ¢,
plate 47, and wire 46 to return 45, and a
fourth circuit is from bar @ to plate 42, wire
43, group P, and wire 44 to the return-wire 45.
" To facilitate the f8llowing of the arms of
the lever in their successive positions repre-
sented in thé ten diagrams of Fig. 7, these
positions of the bar @ are indicated on Fig.
6 by o, @, @&, @, &, @, d, @ a°, and a*’.
The corresponding successive positions of
the bar b from its first dposition' up to
its ninth position are indicated by “the

dotted lines b b-b* B¢ b° b° b7 b B°.  Simce

at this ninth position the bar b no longer

bridges the plates 25 and 26, it forms no part
of the circuit in the farther advancement of
the switch-lever and its farther positions
need not be taken into consideration. ~Simi-
larly, the successive positions of the bar ¢ are
represented by the dotted lines et
F A . The first three positionsof the bar
d are indicated by lines &', d?, and &°. . In the
latter position this bar no longer bridges the
plates 31 and 32, and therefore in its farther

ositions it remains inactive and need not

e considered: The bar ¢, carried by: the
same arm that actuates the bar d and ar-

ranged in alinement with the latter, has.its’

positions indicated by ¢’ ¢ ¢ ot ¢ ¢, where-

upon it ceases to bridge the plates 39 and 40, ;

and therefore is inactive during the farther
advancement of the switch-lever, and its far-.
ther positions are of no consequence. In or-
der to prevent )
P, the resistance-coils R are cut in-at that
stage of-the operation where this group P 1s
in parallel with the.two coils Mrand N across
the mains. . This is effécted by openiné; the
lever 62, that heretofore has bridged the
plates 21 and 22. Now as long as the bar @

- connected the plates 21 and 22 the circuits

would be asheretofore described; but when
moved from the fourth to the fifth position
the bar @ will leave the plate 21, thereby cut-
ting off connection between the plate 22 and

the controlling-switeh 14 through the wire.
"20, plate 57, and wire 18

While the switch
a, shunt of lowre-

62 was closed it establish
sistance around the resis

The path of the |

an undue heating of the group.

825,386

‘ tically cutting them (')ut;’ but now that the

switch is.open and the plate 22 is disconnect-"-

ed from the plate 21 the only circuit left for

the current is wire 61, resistance-coil 7%, coil
| 72, coil ', wire 58, to the plate 54, from which
{ the current will pass through the arm a to
the plate 22. This will have the effect of
! throwing in the entire resistance R in series
with the coils, in. whatever grouping they
may be connected, as long as the bar a en-
gages the plate 54. The bar ¢ will remain in
engagement with the plate 54 up to and in-
cluding the tenth position, as indicated in
Figs. 6 -and 7, in which latter position, as has

ranged in parallel series. A still farther ad-
vancement of the switch-lever will shift the
bar a from the plate 54 to the plate 55, and

will cut out the coil 7’ of the resistance, leav-
ing the ‘coils 7 and #* still in series with the

next advance of the lever. will shift the bar.a
from the plate 55 to plate 56, cutting out the

plate57, and the latter being connected with
the switch 14 by the wire 18 the resistance-
coils will be practically ‘cut out by & shunt of
low resistance; but it will be seen in these
‘three last positions a'' a'* @* the bar g re-
mains in engagement
22, 54, 42, gnd 34, with which it engs

in the circuit to the four groups, and the
same applies to the bar ¢ in its-corresponding
positions ¢, ¢, and ¢, it remaining in-en-
gagement with the four strips 50, 37, 29, and
47 In these last four positions the barsd, d,
and e are out of the circuit. -

.In Fig. 8 is shown the relative arrange-
mennt of the sixteen coils above described with
reference to Fig. 6, but with the difference
that the respective slabs in which such coils
are suitably embedded.are designated by ‘the
same Teference character.

front and hack and two-end portions—are
shown as comprising ten slabs, ‘there ‘being

spectively, in the :fromt and ‘back. portions.
“The top of the muffle is shown as compesed-
of three slabs, and the bottom member-also

pairs-of leads running
circuit will be found to be as follows: The

leads 23 24-include the .coils m”- m* m* m?,
which are located one in ‘the top, one in-the

been set forth, the four groups of coils are ar-

by reference to Fig. 6 it will be seen that this.
parallel arrangement of the four groups. The

coil 72, leaving -only the coil 7* in series with-
-the said groups, and a still farther advance--
ment of the switch-lever to the pesition a* -

will bring the bar a into engagement withthe - .-

with ‘the same plates
ed in
position 10, and therefore there is no change:

7¢
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In this figurethe . -
four side members of the muffié—that is,the’

115

two in each of the end portions.and:three, ré-

120

contains. three slabs. By following:the four
from:the-commutator
to.the slabs, as shown in Fig. 7, to therespec- -

tive sets of coils with which they connect:the

125

 back, one in'thefront; and one in thebottom.
The leads 35 36 connect with the four coils o’
0% 0° o, that are located two in the front and .
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~circuit of three branches, one branch to in-

“and the bottom, and a'third branch including

- 825,386 .

two in the back of the muffle. The leads 43
the coils p’ p* p* p*, located
two in each end of the muffle, and the leads
27 28 connect with the four coils n’ 72 n*nt,
two or which are located in the top of the
mufile and the other two in the bottom there-
of. - With this arrangement, of the heating-
coils in the muffle by inspection of Fig. 7, Dia-
seen that the initial posi-
tion current will traverse all of said sixteen
coils. Considering next position 3, in which
the groups represented by O and P are cut
out and the groups M and N are in circuit in
series, the portions of the muffle now ener-
gized will be one coil or slab each in the top,
bottom, front, and back of the muflle, (repre-
sented by M,y which group will be in series
with the four coils n, two locate i in the bot-
tom and two in the top—that is, there are in
circuit now the three coils in the bottom, the
three coils in the top, and ore each in the
back and front.

" In the position of Diagram 4, wherein M
and N in series are connected in parallel with
O and P in series, it is evident that all of the
sixteen coils are again energized ; but the four
groups being now in multiple series instead
of in series; as in position 1, double the cur-
rent will flow through each coil and with the
heating effect correspondingly avgmentel.
In the position indicated in Diagram6the ar-
rangement of the coils is similar to that of
Diagram 4, éxcept that the group O is now
out of circuit, and hence two of the coils in
the bottom and likewise two coils in the:
front are out of circuit. Since in this posi-
tion the four coils represented by P—that is,
the two ends —are connected in parallel with .
the other eight coils, and therefore will re-
ceive a greater strength of current, a suitable

resistance R is introauce] into the circuit to |

prevent overtaxing these end coils. In the
position of Diagram 7 there will be a parallel

clude the top coils and the bottom coils and
one coil each in the front and back, a second
branch including two coils each in the front

coils in the ends.  Intheposition of Diagram
9 there will be a: aralﬁﬁl eircuit -of three
branches, one branch includin one coil each
in the top, bottom, front, and back, a second
branch including two coils each in the top

the coils in theends. In'the position of Dia-

ram 10, ‘having a parallel circuit of four
%ranches, each of the said groups M, N, O,
and P will be in parallel, and therefore all of
the coils will b in circuit and four times the

uantity of current will be Eassing through’
(t}hem -as passed through in the position indi-.
cated in ][_))iagram 1. -

The bottom of the muffle being movable,"

-the resistance R and the leads.

it is connected with leads carried by the up-
rights and connected to four jointed links 81, |

S
connected between the bottom an! 2 sepa-
rating-plate 82, fast on the uprights. These

latter serve to convey the current to the two
circuits of the bottom, and 7? and n# being in
series and requiring but one pair of leads, the
other pair connecting m?. Suitable flexible
leads connect with the other portions of the
muffle and dlso with the seversal terminal
plates on the switchboard.

If the switch-lever or commutator were re-
versed—that is, moved backward from any
of its positions—it would produce disastrous
results unless the circuit were first opened at
the switch 14 or some other suitable place.
To prevent such efféct, there is provided a
locking-rack 83, movably carried by a strip
84, hinged along one of its longitudinal edges
to the edge of the base-plate 78, which is in
the handle portion of the switch-lever. The
strip 84 has two screws 85 passing through
suitable slots in the rack, permitting the lat-
ter to slide into and out of position of engage—
ment with the switch-arm. Tt is yieldably
retained in such position by a spring 86. The
switch-lever.or cut-out 14 has an arm 14* ar-
ranged to engage the bent end 841 of the
strip 84 when the switch is’ opened, as indi-
cated in broken lines in Fig. 3. Such move-
ment of the switch will rock the strip on its
hinged connection with the switch-plate 78
and swing the rack 83 out of position of en-
gagement with the switch-lever, permitting
the latter to return to its initial position; but
it is evident that the rack will not be moved
to such positionexcept when the switch 14 is
opened, cutting out of circuit to the terminals
of the commutator. -

For convenience in referring specifically to
four translating members of any type or form
whatsoever, in theclaims a, b, ¢,and d will be
used to designate such translating devices or
groups of translating devices; it being under-

stood that such designating characters do not

refer specifically to the four roups of heat-
ing-coils hereinbefore referre to, but to any
form of & translating device or group of trans-
lating devices. . '

In order to the
able body of the muffle with the wires on the
stand, a:fy

our-blade switch is provided on each

side.  (Shown separately in Figs. 14 and 15.)

An insulating-block 87.is fast on the frame at
each side, and each block. carries four sepa-
rate blades 88, connected, respectively, with
‘An insulat-
ing-block 89issecured oneachside of the hinge
portion that is secured to the muffle-body,
and on each of these blocks is arranged four
separate blades 90, arranged to engage the
respective blades 88 when the muffle-body is
in it normal position, as shown in Figs. 2 and
13; but upon the muffle-body beih swung
to the open ‘position these blades will disen.
gage, as indicated in Fig. 15.

- In Figs. 9 to 13 is shown the arrangement
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" projecting ribs along
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nél 103 when the bottom is

&

of the slabs or blocks constituting the maif |
portion of the muffle. Fig.9 is a side eleva-

tion of the blocks with the outer frame re- \

moved. Tig. 10 is a vertical = section
through the same. Fig. 11 is a plan view of
the bottom member of the muffle; and Fig.
12 is a transverse vertical section, the latter
figure showing the frame supporting the mui-
flo-slabs. The body portion of the mufile
comprises a metal framework 91, comprising
a top and four sides that may be integral-or
separate and secured together in any preferred
manner. The vertical side slabs 92 have at

each end & projecting rib 92° extending

along the end. At the outer face of each
block there is & strip 92° extending alongits
intermediate portion and projecting at each
end beyond the end portion of the block,
forming at such portion a channel 92°. At
each of the four corners are located blocks 93,
having the outer edges adjoining the blocks
92 g,hanneled at'93* and have ribs 93° at the
top and bottonr. Strips 94 are inserted be-
tween the projecting portions of the side
bloeks and also that of the end pieces 93,
thereby serving to break joints with thead-
joining edges of the slabs.  The frame 91 has
inwardly-projecting portions 912, that pro-

“ject under the lower ends of the blocks 92 and

93, with the ribbed portions 91 extending
upward in the channel 92° of the blocks,
thereby supporting theside members and re-
taining them in position. The top members
of the muflle are formed of three slabs 95,
that have their outer edges channeled at 95*
for the insertion of strips 96, serving to break
joints @t the edges of the slabs. At each end
of the top portion is a slab 97, having a pro-
jecting portion 97* extending over the adja-
ecent slab to break joint therewith. The top
1ibs 028 and 93P of the vertical slabs extend
into suitable channels 977, and a packing,
such as asbestor fiber, is arranged between
the rib and the channeled portion to effectu-

ally close such joints and prevent escape of

‘heat. -The bottom portion of the -muffle

] in which
are supported the bottom slabs. The latter
comprisé three transverse slabs 99, having.
their lower adjacent edges channeled for the
' 100, serving to close the-

At each end of the bot-

2

joints of the sla
tom is a slab 101, having a portion 102 pro--
jectin%lunderneath thé adjacent slab to break:
joint therewith. The topface of theslabs 101
is lower than tHat of the three intermediate
slabs, and a channeled portion is provided, at
the ends of the intermediate slabs, forming a
rectangular ' channel extending around the-
top of - the :bottom slabs. An additiorllal
ular
channeled portion for the reception of the
the bottom portions of
the side members that extend into this chan-
‘raised into en-
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agement with the body portibn of the muf-
e. A suitable packing, such as asbestos

fiber,"is placed in this channel to insure &’

tight joint.
Having thus described my invention, what
I claim is— :
1. In an electric
of a muffle having

furnace, the combination
a top and a bottom and

70

side: members, each of said portions of the .

muffle being provided with heating - cojls;
said coils being connected by leads into a

75

plurality of groups, and a commutator ar- .

ranged: to connect, with the terminals of said
groups of coils; said terminals.and commuta-
tor being arranged whereby said groiups will
first be econnected in series,
position of the commutator said groups will
be connected in parallel; dnd in all positions

of the commutator between said positions

circuit will be established through one or.

more of said groups.

9. Tn an electric furnace, the combination
of & muffle having a top and a bottom and
side members, each of said portions of the
muffle being provided with heating - coils,
caid ‘coils being connected by leads into a
plurality of groups; ‘and a cominutator ar-
ranged to connect with
groups of coils; said terminals and commuta-
tor being arranged whereby said groups will
first be connected

in the advancement of the commutator two

sets of such groups, each containing a plural--

ity 'of groups arranged in series, will be dis-
posed 1n parallel; at a still further advanced
position of the commutator all of said groups

tions of the commutator between said series
position and said parallel position circuit-will
be established through one or more of jsuch
groups. : . : )
"3, In an electric furnace, the combination
of a muffle provided with side members and
a top and 4 bottom, electric coilg arranged in
each of said portions of the muffle; an electric
switch comprising & commutator, and a set
of terminals connectéd with said coils of the
muffle;- said coils being divided into four
groups, one grou of coils @
the top, bottom, front and back of the mufile;
a second group of eoils b comprising coils dis-
_posed in the bottom and top of the muffle; a
third group of coils ¢ comprising -doils. dis-
‘posed in the front and backof
a fourth group comprising coils disposed In
nals being arranged
tor whereby circuit will first be established
through all of the groups in series; at a fur-
ther stage in the advancement of the commu-
tator the-groups will be connected in multiple
series, at & still further advanced position of

the commutator all of said groups will be -

connected in parallel, and in all positions of

| the commutator between said series positions

“at an advanced.

will be disposed in parallel; and in all post-,

8o
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the terminals of said
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in series; at a further stage -

roo -
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being disposed in
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the muffle, and '
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the two other sides of the muffle; said termi-
relative to the commuta- -
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and said parallel position circuit will be es-
tablished through one or more of such
groups.

4. In an electric furnace, the combination
of a muffle provided with side members and
a top and a bottom, electric coils arranged in
each of said portions of the muffle, an electric
switch comprising a commutator, and a set
of terminals connected with said coils of the
muflle; said coils being divided into four
groups, one group of coils a being disposed in
the top, bottom, front and back of the muffle;
a second group of coils b comprising coils dis-
posed in the bottom and top of the muffle;
and a third group of coils ¢ comprising coils
disposed in the front and back of the mufile;
and a fourth group comprising coils disposed

- in the -two other sides of the muffle; and a
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commutating -device arranged to connect
with the terminals of the translating mem-
bers, said terminals and commutator being
arranged whereby said groups will first be
connected in series, at an advanced position
*of the commutator said members will be con-
nected in parallel, and in all positions of the
commutator between said positions circuit
will be established through one or more of
-said translating members. )

5. In an electric furnace, the combination
of a'muffle provided with four sides and a toy
and a bottom, electric coils arranged in eac
of said six portions of the muffle, an electric
switch comprising a commutator, and a set of
terminals connected with said coils of the
muflle, said coils being divided into four
grouys, one group of coif’s a being disposed in

“the top, bottom,Iront and backof the muffle;
a second group of coils b comprising coils dis-
posed in the bottom and top of the muffle; a
third group of coils ¢ comprising coils dis-
posed in the front and back of the muffle and
a fourth group comprising coils disgosed in
the two other sides-of the muffle; said ter-
minals being arranged whereby the said
groups will first be connected in series, and in
the successive positions of advancement of
the commutator the latter will so connect the
terminals of the groups whereby in the sec-
ond position a shunt of low resistance will be
es'tal}))lished around two of such groups as ¢
and d; in the third position of the commuta-
tor said groups.¢-and d will be out leaving

groups @ and b in circuit;in the fourth posi- |

tion of the commutator groups.e and b in se-
ries will bé connected in parallel with groups
¢ and ¢ in series; in the fifth position of the
commutator a shunt of low resistance will be
established around group ¢ in the said latter
multiple-series arrangement; in the sixth po-

- sition the groups o 'and b in series will be.con-

nected in paralel with the group d; in the
seventh position the groups ¢ and b connect-
ed in series will be connected in parallel with
-group ¢ and also with group d; in the eighth
'position a shunt of low resistance will be es-
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: tablished around the group b in’the said
seventh position; in the ninth position the
groups a, ¢ and d will be connected inparallel;
and 1n the tenth position the four grouys a,
b; ¢ and d will be connected in parallel.

6. In an electric furnace, the combination
of a muffle having a top and a bottom and
four sides, each of such six.ortions being ro-
vided with heating-coils, a switch device
comprising terminals connected with said
coils and a commutator; said terminals being
arranged and connected with coils wherebyin
the first position of the switch said coils will
be divided into four groups and such grou s
will be connected in series, at an advanced
position of the commutator one group of
coils including the top, bottom, front and
back of the muffle, wiﬁ be connected in se-
ries with another group including coilsin the
top and bottom of the muffle; at a still further
advanced position of the commutator two
groups of coils as @ and b in series will be con-

first group e including coils disposed in the
top, bottom, front and back of the muffle, the
second group b including coils disposed in the
top and bottom of the muffle, the third group
¢ comprising coils disposed in the front and
back of the muffle, and the fourth group d
comyprising coils dis, osed in the two end j,0r-
tions of the muffle; at a still further advanced
position two groups of coils will be connected
in series of which one group includes coils
disposed in the top, bottom, front and back
of the muffle, and the other group includes
coils disposed in the ton and bottom of the
muffle, in the said latter position, a third
group of coils also being connected in par-
allel with said two groups of coils, said third
group including coils disposed in the end por-
tions of the muffle; at a still further advanced

coils will be connected in parallel, one group
including coils disposed in-the end portions
of the muffle, the second group including
‘coils disposed in the front and the back of the
mufile, and the third -of said jarallel groujs

latter one set includes coils disposed in the
‘top, bottom, front and back of the muffle, and

top and bottom of the muffle; at astill further
adgfanced position of the commutator three
groups of coils will be connected in series, one
group comprising coils ‘arranged in the top,
bottom, front end back of the muffle, another
said group comprising coils disposed in the
bottom and top of the muffle, and the third
of said latter groups including coils disposed
in the end portions of the muffle; and at a still
further advanced position of the commutator
four groups of coils will be connected in se-
ries, one group comprising coils disposed in
the top, bottom, front and back of the muffie,

nected in parallel with two other groups of'
coils as ¢ and d also connected in series, the

position of the commutator three groups of

comprising two setsof coils in series, of which -

the other set including coils disposed in the
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another group comprising oils disposed in

~ the bottom and top of the muffle, another

B {-)

5

20

_cured to the frame, and switch-blades se--

25

roup comprising coils disposed in the front
ind back of the muffle and the fourth group
comprising eoils disposed in the end portions
of the muflle. . o
" 7. Tn an electric furnace, the combination
of & muffle having'its four sides and. top per-
manently closed, a frame on which the mufile
is mounted, a pivoted joint between the muf-
fle and the frame whereby the muffle can be
inverted from its normal position, & bottom
member for the muffle, ang means carried by
the frame for raising and lowering the bot-
tom member to close the muffle, the latter
including means for locking the bottom wlien
engaging the muffle. - e
8. The combination with the frame sup-
porting the muffle-bottom, and. the muffle-
body pivoted thereon, of switch-blades se-

cured to the muffle-body and arranged to en-

gage with said blades respectively when the

muffle-body is swung on-the frame. '
9. The combination with the muffle-body

~ supported on a frame, of 'a bottom member

vertically movable in said frame to engage
the body member and close its bottom, roll-

" ers connected with the bottom member and

30
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guided in said frame, a cam member arranged
to reciprocate the bottom member, and a
handle-lever arranged to contro!l said cam.

" 10. In g muffle, the combination of a sup-
porting-frame having a top and side portiobs,
inwardly-projecting parts at.the lower parts

" of the side portions, vertical slabs gngaging

the side portions and supported by said in-
wardly - extending ' parts, strips breaking

_joints with the side slabs, slabs extending

across the top and resting on the side slabs,
strips breaking joints with said slabs at their
upper portions; the side slabs having ribs
projecting upwardly at_ their top portions,
the top having channeled portionsinto which
said ribs project, packing located between.

- said ribs and the channeled portions, and 2

_bottom member comprising a frame .and

slabs arranged to engage the body member.

. 11."In a muffle, the combination of & sup- |

\
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portin _frame having a top and side portions,
inwardly-projecting parts at the lower parts
of the side portions, vertical slabs engaging
the side portions and supported by said in-
wardly -extending parts, strips breaking
joints with the side slabs, slabs extending
across the top and resting on the side slabs;

strips breaking joints with said slabs at their

upper portions, the side slabs having ribs
projecting upwardly at_their top - portions,
the top having channeled portions into which
said ribs project, packing located between
said ribs and the channeled portions, and a
bottom member comprising a pan-shaped
frame Having slabs extending across the
frame, strips at the bottom portions of the
slabs breaking joints therewith, said slabs
having a rectangular channel adjacent the
edggs, ribs projecting downwardly from the
said side éla%s arranged to enter said channel
when the bottom and body members are
brought together, and suitable packing ar-

-ranged between said ribs and the channel

portion.

. 12. Inamufile, the combination of a frame
comprising a frame and side portions, the
side portions having inwardly - projecting
plates at the lower part, the vertical side
slabs 92 provided with the projecting strip
portions 92°, the channels 92¢, and the ribbed
portions 92*, the corner-blocks 93 provided
with the channeled portions 932, and the
ribbed portions 93, the top slabs 95 and 97
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having the strips 96 breaking joints there- -

with, and having a rectangular channel por-
tion engaging the said ribs of the side mem-

*bers, the bottom portion of the muffie com-

prising
99 and'

a pan-shaped frame having the slabs
101 located therein, the strips 102

breaking joint with the bottom slabs, the .
bottom slabs havin;

the channel portion 102
codperating with the said ribs on the side

members, and suitable packing located in
said channeled portions. - :

_ __ JOHN F. HAMMOND.
- Witnesses: ' ' -
~‘SamueL R. BarTON,

- CHARLES L. WRiGHT."
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