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UNITED STATES

PATENT OFFICE.

JOIHN F. TIAMMOND, OF NEW YORI, N.

Y.

ELECTRIC FURNACE.

SPECIFICATION forming part of Letters Patent No. 720,024, dated February 10, 1908,

Application filed February 1,1902, Serial No. 92,198,

(No model.?

To all wlvom it muary concerm:

Be it known that I, JOHN . HAMMOND, a
citizen of the United States, residing at New
Yorkcity,in thecounty of New York and State
of New York, have invented certain new and
useful Improvements in Electric Furnaces;
and I do declare the following to beafull,clear,
and exact description of the invention, such
as will enable others skilled intheart to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings,andtothe charactersof reference marked
thereon,which form a part of thisspecification.

This invention has relation to electric fur-
naces chiefly designed for dentists’ usein con-
tinuousgu mwork and suchotherwork r eqml -
1ng a hlﬂ‘h temperature for baking.

The primary object of the mvenmon 18 to
utilize the heat to the best possible advantage
and to provide for inspection of the work with-
out exposing the same to injurious drafts.

The invention also has for its object to sim-

plify the construction and admit of repairs |

being quickly and cheaply made and to ad-
mit of the work being conveniently handled
upon the platform or base forming the bot-
tom of the oven, both when placing it in po-
sition or removing it after being baked.

The invention consists, essentially, of the

novel features and details of construction,
which hereinatter will be more particularly |
set forth, illustrated, and finally embodled |

in the subJomed elalms

In the drawings hereto attached, forming a
part of the speciﬁcation, Figure 1 is a front
elevation of an electric furnace constructed
in accordance with and embodying the essen-
tial features of the invention, the bottom of
the oven being lowered by dotted lines. Fig.
2 is a side view of the parts illustrated in
Fig. 1. Iig. 318 a rear view, Iig. 4is a sec¢-
tion on the line 4 4 of Kig. 3'looking in the
direction of the arrow. Fig. 5184 section on
theline 5 5 of Fig. 4. Fig. 61is a plan section
on the line 6 6 of Kig. 1, the dotted lines show-
ing the position of the oven-bottom when low-
ered and swung to one side. Fig.71s a plan
section on the line 7 7 of Fig. 1. Fig. Sis a
view of the bottom side of the oven-base or
sealing-slab. Fig. 9 is a view of the under

side of the oven bottom or slab. FKig. 10is a
view of the dome-muffle as seen from the bot-

" 1 tom side.

-junct's as seen from the under side.

of the hmﬂ‘e eonnecmon between the turn-post
and upper link on the line 11 11 of Fig. 1.
Fig. 12 is-a view of the oven-bottom and ad-

is a modification. Ifig. 14 1s a diagrammatic
view of the heatlnﬂ'-clrcult

Corresponding and like parts are referred
to in the following description and indicated
in all the views of the drawings by the same
reference characters.

The oven and codrdinate parts are mounted
upon a base 1 of any desired construction,
inclosing a rheostat or other device for con-
trolling the electrie current passing to the
wiring of the oven-walls. Upon the base 1

1s mounted a switch-lever 2 and a series of

electric contacts 3 for throwing sections of
the rheostat into and out of elremb in the
well-known manner. f

The numeral 4 indicates a cut-out switch
of ordinary construction for throwing the wir-
ing of the oven into and 01113 of elrcult as de-

su:*ed

18 connected thereto by posts 5, ample space
being provided for the lowering of the oven
bottom or platform to admit of conveniently
placing the work in position or inspection of
the work at stated intervals.

- ‘The oven comprises a metal casing and a
lining of refractory material, preferably of
fire-clay, the parts being readily separable to

( admit ot substitution and leplaeement at a
The casing consists of a

moment’s notice.
cover 6 and a lower section 7 hingedly con-
nected to admit of access being had to the in-
terior of the oven when 1t is not desired to
lower the oven bottom or platform. Lugs 8
project outwardly from the cover 6 and over-
lap corresponding lags 9, projected from the

‘lower portion 7, the two sets of lugs consti-

tuting hinge members and having openings
in coincident relation to receive a pin 10 and
adjunctive parts, such as insulation 11 and
a metal sleeve 12, the latter serewing into the
lug 8 and receiving a jJam-nut 13. The op-
posite end of the metal sleeve 12 is fitted
loosely in the lug 9, in which it is free to turn.
A metal washer 14 1is slipped upon an end
portion of the pin 10 and is electrically insu-

. ].:Lted tharefrom and comes between the lug 9

Fig. 11 is a longitudinal section

The oven is elevated above the base 1 and

33

Fig. 13
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and an insulating-washer 15. The pin 10 1s

provided at one end with a binding-post 16, |

and its opposite end is threaded to receive

companion elamp-nuts 17, grooved in their |

peripheries to receive a lead wire 15, by means
of which the current is conveyed to the elec-
tric wiring of the dome-muffle. One end of

the dome-muffle wiring has connection with

one of the binding-posts by a wire 19, and
the opposite end has connection with the
other binding-post by means of a wire 19%
The lower section 7 of the casing is of an-
ole formation and is centrally apertured to
receive the oven bottom or slab. This part
7 is bolted or otherwise secured to the upper
ends of the posts 5. A slab or base 20 is fit-
ted within the section 7 and is centrally ap-
ortured and is formed in its top side with &
eroove or channel 21 for the reception of as-
hestos or refractory packing 22. A rib 235
projects from the bottom side of the slab 20,
adjacent to the opening therein, to enter a
space near the outer edge of the plate 24, sup-
porting the electrically-wired oven bottom or
slab 25, and in which space is placed asbestos
fiber 26 to make a tight joint between the
parts 20 and 25 when the furnace is in oper-
ation. The plate 24 supports the slab 25 and
is pierced to receive lugs 26', pendent from
the bottom side of the part 25, whereby the
latter is held from lateral displacement when
the oven bottom or platform is lowered and
swung to one side. The dome-muffle 27 i
supported upon an inner flange of the cover
6 and has a pendent rib 28 to enter the groove
21 of the basal slab 20, so as to form a tight
joint when the parts are properly assembled.
The inner side of the dome-muifle 27 and the
top side of the slab 25 are electrically wired,
so as to effect a heating of the oven upon
passage of the electric current, which passes
from a binding-post a to and up one of the
supporting - posts 5, by means of insulated
wire 18, through the hinge member S and 9
into the dome-mulffle. From its circuitous

passage therein 1t passes out the opposite !

hinge member to a flat spring 49 of the cir-
cuit-closer plates 50, which are located on the
base of the turn-post 33, thence up the post
33, by means of insulated wires 438', and across
link 32 to the binding-post 29 and laugs 26’ of
the bottom 25, passing from the boftom 25
down through the lugs 26’ to the opposite
binding-post 29, thence to the opposite link
32 to the turn-post 33, thence by insulated
wire 48’ to the other side of the circuit-closer
plates 50 and out the opposite spring-arm 49
to the switch-lever 2 and thence through the
rheostat to the cut-out switch 4 and out to its
The walls of the oven are wired upon
all sides, so as to bake the work equally at
all points.

The plate 24 constitutes, in effect, a plat-
form and is movable vertically and laterally
and js provided with binding-posts 29, to
which wires 30 are connected for conveying
the current to the wiring of theslab 25.

- |
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outer edge portions of the platform projech
beyond the edges of the base 25 and are up-
turned, so as to form the space 24', in which
is placed the refractory packing 26. Abracket
31 is pendent from the plate or platform 24,
and spaced links 32 have pivotal connection
therewith at one end, the opposite end of the
links being pivotally connected to the turn-
post 33. The links 32 are located upon oppo-
site sides of the turn-postand bracket to sepa-
rate and more effectually insulate them from
each other. A link 34 likewise connects the
bracket 31 with the turn-post 33, and its office
is to carry the weight of the platform, in con-
junction witha counterbalance-lever35,which
has pivotal connection with the bracket 51
and turn-post 33, the connections 354 and 39
constituting elements whereby a parallelo-
orammatic movement is produced to cause
the oven bottom or platform to move and al-
ways remain parallel to a given plane. The
side links 32 constitute electric conductors
for conveyance of the current to the wires 30,
thence to the wiring of the slab 25. The plat-
forr: is directed in its vertical movements by

guides 36 and 37, pendent from the lower por-

tion of the casing. The guide 37 is shorter
than the guide 36 to admitof lateral swinging
of the platform when lowered to the limit of
its downward movement, the guide 36 pre-
venting swinging of the platform in the op-
posite direction. The lever 35 is extended
beyond the turn-post 33 and is weighted atits
outer end, as shown at 38, to counterbalance
the platform and any work that may be placed
thereon, so as to normally hold the platform
elevated, about as shown by the full lines in
Fig. 1.

The turn-post 83 is vertically arranged and
journaled at its upper end in a lug 39, pro-
jecting laterally from the oven-casing 7, and
at its lower end in a bearing provided upon
the base 1. Itig. 11 shows the pivot and elec-
triecal connections between the turn-post and
the links 32 and 34. A pivot-stud 40 1is
threaded into the turn-post 33, and one end
is headed and receives the link 34, and the
opposite end is threaded and receives a clamp-
nut 41. Screws or pins 42 are threaded into
opposite ends of the pivot-stud 40, and each
receives a sleeve 43 and washers 44 of insu-
lating material. A headed thimble 4o and a
washer 46 are slipped upon the sleeve 43 and
are confined between the washers 44, the
links 32 being mounted upon the thimbles 45
and confined between the heads thereof and
the washers 45 by coil-springs 47. Other
washers 48 are located between the headed
ends of the thimbles 45 and the inner washers
44, and conducting-wires 48" are confined be-
tween the said washers 48 and the thimbles
45. As a result of this construction the elec-
tric conductors are held in firm contact and

the current is maintained at all stages of

movement of the platform or oven-bottom.
A circuit-closer is located at the lower end

The | of the turn-post and is peculiarly constructed
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to prevent interruption of the current when

turning the post to swing the platform lab-
erally.

‘T'he circuit-closer consists of flat springs
49 and curved plates 50, attached to the lower
part of the turn-post and insulated therefrom
and having the lower ends of the wires 48’
connected thereto. The springs 49 and plates
50 are 1n the same plane, and the said plates
form parts of a ring which is split at diamet-
rically opposite points, the split terminals
being separated. The parts 49 and 50 are so
disposed as to remain in contact at any stage
of lateral adjustment of the platform with-
out interruption of the current. The springs
49 constitute electric conductors and are in-
cluded in the circuit embodying the wiring
of the oven.

Means have been devised to prevent eleva-
tion of the platform when lowered and turned
to one side, so as to obviate injury to the
work and platform by elevating the oven-
bottom when not in vertical alinement with
the opening provided for reception of the
platform. These means consist of a plate 51
and an arm 52, the plate 51 being preferably
of segmental form and arranged parallel with
the base 1 and the arm 52 being attached to
or forming a part of the lever 35 and posi-
tioned so as to be projected into the path of
the plate 51 when the platform is lowered,
as shown most clearly by the dotted lines in
Fig. 1. After the platform has been lowered
a shﬂ'ht movement thereof laterally brings
the arm 52 over the plate 51, so that the outer
end of the lever 38 cannot be lowered to ef-
fect a lifting of the platform. The plate 51
is of a length to admit of the platform being
swung laterally to the limit of its movement
without carrying the arm 52 beyond the limit
of the plate 51. Hence the platform cannot
be elevated. When it is desired to replace
the oven-bottom, it is necessary to swing the
platform until the arm 52 c¢lears the plate 51,
after which the weighted end of the lever 35,
moving downward, effects a corresponding
elevation of the said platform and any work
that may be placed thereon.

The fnrnace being constructed substan-

tially as herein set forth and connected with

any source for supplying an electric current,
the platform may be lowered and swung to
one side, as shown by the dotted lines in Fig.
6, thereby admitting of the work being con-
veniently and properly placed in position
after which the platform isswung to a verti-
cal position beneath the oven and elevated
by a lowering of the outer end of the lever
35. The circuitisclosed by the switeh 4 and
the strength of the current regulated by
shifting the switch 2 so as to cut out one or
moresections of the rheostat. The work may
be inspected by means of an observation-
opening 53 in the top of the dome-muiffle and
cover b and closed at its outer end by a plate
54 of mica or other transparent heat-resist-

!
l
:

, |
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ing material. The work is accessible either
by opening the cover 6 or by lowering the
platform, the latter being preferable, as it
avoids injury to the work from air-currents.
After the work has been properly baked the
oven is permitted to cool by shutting off the
current, which is effected by Lhrowmg open
the sw1tch 4,

From the foregoing it will be understood

that every part of the furnace is readily ac-
cessible for any desired purpose, and the

parts, such as the dome-muffle and slabs of

the oven-bottom, are readily removable and
can be replaced by any one at a moment’s

time.
In the construction shown in Fig. 13 the

platform 24 is provided at one side with a

sleeve 55, slidably mounted upon a vertical

post 56 and adapted to be raised and lowered

by means of a lever 57, fiulerumed to a sleeve
58, likewise mounted upon the post 56, so as
to turn thereon. The innerend of the lever
57 is provided with a roller 59, arranged to
travel against the lower side of the platform
24 between ribs 60. This platform operates

in substantially the same manner as the plat-

form previously described, being adapted to
swing laterally and move vertically. The
cover 6 has its crown 6* detachably fitted to
the ends and sides of the lower portion and
is held in place by hooks 61, pivoted to the
ends of the part 6, and lugs 62, projected from
the ends of the crown 62,
of hook shape and project through openings

&

70
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30
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‘These lugs 62 are

100

in the upper edge of the end pieces of the

cover. The lower edges of the crown 6* are
fitted snugly in recesses cut in the upper
edges of the side pieces of the lower portion
of the cover. This. construction admits of

the dome-muffle 27 being Peadlly pla,eed in

position or removed.

Special stress is laid 11pm1 the provision of
the packed joints 22 and 26, which seal the
furnace fromn outside 1nﬂuenee of air-drafts,
which is essential to the efficiency of the fur-
nace and its durability.

105

110

Having thus described the mventmn what

{ 18 clalmed as new, and desired to be seculed :

by Letters Patent is—

1. In an electric furnace, an oven having

a movable bottom, means for raising and low-

eringsaid bottomin a verticaldirection,means

whereby said bottom may be moved laterally,

said before- mentioned means constituting

means whereby said bottom is held in vernl—
¢al position.

2. In an electric fuma,ce, an oven- com-
prising upper and lower sections, the lower
section composed of an outer stationary base
and an inner movable slab, guide-pieces se-
cured to the outer base, for guiding said in-
ner slab in its movements, means whereby
sald 1inner slab 18 raised and lowered, and
means for turning said inner slab laterally.

3. In an electrlc furnace, an oven having
a momble bottom, ::md means f01 raising and

115

120
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lowering said bottom, and eifecting a lateral
swinging thereof when lowered, substantially
as described.

4. Tn an electrical furnace, an oven com-
prising upper and lower sections, the lower
section composed of an outer base and an in-
ner slab, and means whereby an air-tight con-
nection is made between the upper and lower
sectionsand theinnerand theouterportionsof
the lower sections, substantially as deseribed.

5. In an electrical furnace, an oven com-
prising upper and lower sections, the lower
sections having a vertically-movable and lat-
érally-swinging central portion, and an air-
tight joint between the movable and the sta-
tionary part of the said lower section, sub-
stantially as specified. I

6. In an electric furnace, an oven compris-
ing acasing formed of upper and lower parts,
o dome-muffle removably incased in the up-
per part and supported thereby, separable
slabs incased in the lower part, the middle
slab being vertically movable, and means
whereby an air-tight connection is made be-
tween the respective parts.

7. In anelectric furnace, an oven composed
of upper and lower sections, the lower section
having a movable central portion, sald mov-
able central portion being electrically wired,
and means whereby constant electrical cur-
rent is carried thereto.

3. In an electriec furnace, an oven provided
with a vertically-movable bottom, and upper
and lower links, carrying the said bottom and
adapted to maintain it in parallel relation to a
oiven position at any stage of its vertical ad-
justment, substantially as set forth.

9. In an electriec furnace, an oven having
a vertically-movable bottom, a pivotalsupport
for said bottom, and a second support adapt-
ed to turn about a vertical axis to admit- of
lateral swinging of the pivotal support, sub-

stantially as set forth.

10. In an electric furnace, an oven having
a vertically-movable bottom, a vertical turn-
post, and a support pivotally connected with
the turn-post and bottom to admit of vertical
and lateral adjustment of the said bottom,
substantially as set forth.

11. In an electric furnace, an oven having

a vertically-movable bottom,a turn-post verti-
cally arranged, and upper and lower supports
having pivotal connection with the turn-post
and oven-bottom, substantially as set forth.

12. In an electric furnace, an oven having
a vertically-movable and laterally-swinging
oven-bottom, guides of different lengths for
directing the said oven-bottom in its vertical
movements, and admitting of its swinging lat-
erally in one direction only, substantially as
specified.

13. In an electrical furnace, the combina-
tion of a vertically-movable oven-bottom, a
counterbalance-lever for normally holding
said oven-bottom in elevated position and
adapted for use as a handle for manipulation

4. 720,024

[ lever adapted to hold said oven-bottom in de-

pressed position, substantially as specified.

14. In an electric furnace, having a verti-
cally-movable and laterally-swinging oven-
bottom, a turn-post, and 2 counterbalanced
lever fulerumed on said turn-post and having
pivotal connection with the said oven-bottom,
substantially as set forth.

15. In an electric furnace, having a verti-
cally-movable and laterally-swinging oven-
bottom, means for preventing vertical move-
ment of the said oven-bottom when thrown
out of vertical alinement with the opening of
the furnace in whieh it fits when elevated,
substantially as set forth.

16. In an electric furnace, having a verti-
cally-movable and laterally-swinging oven-
bottom, means for preventing elevation of the
said bottom when lowered and thrown out ot
alinement with the opening in the bottom of
the oven, said means consisting of a stop-
plate and an arm, substantially as speciiled.

17. In an electric furnace, having a verti-
cally-movable and laterally-swinging oven-
bottom, a lever having pivotal connection
with the said bottom for actuation thereof, a
plate, and an arm connected for movement
with the said lever and adapted to be pro-
jected into the path of the said plate when
the oven-bottom is lowered and swung to one

side, substantially as set forth.

18. In an electricfurnace, an oven compris-
ing a casing having its cover composed of a
crown and a lower portion, the crown having
its lower edges confined in recesses made in

| the upper edges of the lower part, and fasten-

ings between the crown and lower portion of
the casing, substantially -as set forth.

19. In an electricfurnace, an oven compris-
ing a casing having a crown and lower part
jointed, hook-shaped lugs extended from the
crown and passed through openings in the
upper edges of the lower part, and cooperat-
ino hooks, substantially as described.

20. In an electric furnace, an oven having
a movable part, and a hinge-joint between
the parts comprising lugs, a sleeve secured
to one of the lugs and loosely fitted in the
other lug, a pin passing through the sleeve
and electrically insulated therefrom, and
means for attaching wires to the ends of the
pin, substantially as described.

21. In an electric furnace, an oven having
a movable part, and a hinge-joint between
the parts comprising lugs, a sleeve secured
to one of the lugs and loosely fitted in the
other lug, a pin passing through the sleeve
and electrically insulated therefrom, a bind-
ing-post at one end of the pin and clamp-nuts
at the opposite end of the pin, substantially
as specified. |

922. In an electrical furnace, a turn-post,
curved plates attached to the turn-posts and
forming electrical terminals, and means
whereby constant electrical contact is made
with the plates and the rest of the circuit,

therefor, and an arm on said counterbalance- i substantially as specified.
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23. In anelectrical furnace, an oven having | posed of upper and lower sections, said lower
a movable bottom, means for guiding said | section having a vertically-movable bottom, 20

bottom in its vertical movements, and means
for swinging said bottom laterally in one di-
rection after it has passed said guiding means,
and means for holding said bottom 1in its ver-
tical position while swinging, substantially
as described. |
24, In an electric furnace, an oven having
a movable part, and a swinging support, a
joint for the swinging support comprising a
pivot-stud, pins let into the ends of the pivot-
stud, links mounted upon the pins and elec-
trically insulated therefrom, springs exerting
a lateral pressure against the links, and con-
ducting-wiresin electrical connection with the
said links, substantially as specitied.
25. In an electric furnace, an oven com-

and an alr-tlﬂ'ht joint comprising tongue a,nd

groove and refraetory packing.
26. In an electrical furnace, an oven having

a movable bottom, a Supportln g-platfiorm for

said bottom, lugs on said bottom, and holes
In said platform for receiving said lugs-and
preventing the lateral displacement of the
bottom during its vertical movement, sub-
stantially as described.

In testimony whereof I affix my signature 3o

in presence of two mtnesses
J OIIN I, HAMMOND

Witnesses:
DAISY CLASEN,
EvMMA WUERFEL.
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