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UNITED STATES PATENT OFFICE.

*

GEORGE WESTINGHOUSE, OF PITTSBURG, PENNSYLVANIA.

ELECTRIC PRESSURE-FURNACE. |

No. 814,727.

Specification of Letters Patent. . Patented March 18, 1906,

To all whom it may concern:

Be it known that I, HENRY NoEL PoTTER,
a citizen of the United States, and a resident
of New Rochelle, in the county of Westches-
ter and State of New York, have invented
certaln new and useful Improvements in
Electric Pressure-Furnaces, of which the fol-
lowing 1s a specification.

My invention relates to an improved elec-
tric tube-furnace adapted to be used in car-

- Iying out processes in which gases or vapors,

for example,; are passed through the furnace

~under pressure and are subjected to intense

I5

20

~ 1ng parts. o | |
n%n the drawings, 1 is the furnace- tube,

drawings, in which—

heat during the passage.
The special features of my improved fur-
nace are lllustrated in the accompanying
Figure 1 is a vertical section through the
axis of the furnace, and Fig. 2 is a detail view
showing a modification of some of the clamp-

which 1s held between carbon terminals 2 and

- 3. Theendsofthe tube I arein the present in-

25
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- tallic terminals 4 an

stance shown as conical in form and as fitting
Into cone-shaped recesses in the terminals 2
and 3. This form of terminal contact for the

tube has been found to be satisfactory in

practice, although it is evident that any other

suitable contact arrangement might be sub-
stituted therefor.

. The carbon terminals 2
and 3 are respectively clamped between me-

- 7 at the other by means of a number of bolts

35

‘o

8 8. ' The plates 6 and 7 may be protected on

- their inner surfaces by refractory plates 9 9 of
- asbestos or other suitable material.

The
plates 9 9 are preferably of some yielding ma-
terial which is adapted to relieve the tend-
ency of the insulating

~ Next to these refractory plates is the packing

45

10 of the furnace, which packing may be in

} pawder'ed'fofm Or'may be presse into shape

with a binder and packed so as to facilitate

..

- 1ts insertion into the furnace in one or more

50

Yo

- The outside : _
two tubular parts 11 11, each 'Frowded with |

pieces. | S
wall of the furnace is made in

flanges 12 12 at both ends. The two tubes

are separated by an insulating-gasket 13— |
- say of hard rubber—and are pressed firmly
~against this gasket by a number of bolts 14
. 14, withinterposed insulating-bushings 1515. |

. Application filed July 28, 1808. | Berial No. 166,368.'.

“The bolts 14 14 'pas's-_'thrdugh the

——

| gasket 13. To.the flan

_ ‘strap thus constitutes a
6 at one end and 5 and

material 10 to ‘‘pack”
under the influence of the furnace heat.

‘the central furnace-tube 1.

ings and also through the flanges 12 12 on the

'HENRY NOEL POTTER, OF NEW ROCHELLE, NEW YORK, ASSIGNOR TO

said bush- s 5

Inner ends of the tubes 1111 and through the

es at the outer ends

of the tubes 11 11 are bolted end plates which: .

close the end of the furnace and in which in--
let and outlet tubes, peep-holes, and other -
parts or appliances are ap ropri- -

necessary

ately inserted. One of these end plates is

the tubes 11 11 is provided with one or more

lugs, flanges, or equivalent devices, such as

18, to which can be bolted conducting-pieces,

O¢

shown at 16 and the other at 17. Each of

such as 19 19, for making connection with

an electrie circuit.

~ In order to secure contact between the car-
| bon terminals 2 and -3 and the tubes 11 11,

the inside of the tubes is finished with a

smooth cylindrical surface, and a copper strap

20 bears upon the inside surface of each tube

and extends to one or the other of the carbon

75

terminals 2 and 3, against which it is firmly
clamped. Take, for example, the connec-
tion between the terminal 2 and the left-hand

‘tube 11. Here the copper strap 20 is firmly
clamped by means of the bolts 88 throughout
portion between the terminal 2 .

1ts' centra _ T
and the metallic plate or ring 6, while its cir-

cumferential portion is slotted and bent over

80 a8 to bear against the inner surface of the
tube 11. - The circumferential portion of the

drical surface of about the
the bore of the tube 11.

‘80

practically cylin- -
same diameter as
_ Its rim portion is
forced outwardinto firm contact with the tube

by the expansion of asplitring 21 through the go

act of forcing into it a ¢ontinuous ring 22 by
means of a number of bolts 23 23. A similar

construction is employed at the opposite end
of thefurnace. By the means thus described

good electrical connection is made between
the furnace ends and the carbon terminals 2

95

and 3, which bear upon the ends 6 and 7of

~ The course of the current 'through the fuf--
y of the conductor 19, the lug or_

nace i1s by wa

| Hlange 18, one of the furnace-tubes 11, one of
' the straps 20, the carbon terminal 2, the fur-
and out threugh a similar sys-

nace-tube 1, _
tem in reverse order. -~
The two ends of the furnace need not be

alike nor need they both be adjustable, as-
are here shown, to permit a variable -

they a. _
length of the tube 1.

100
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The insulating-gasket 13 need not be placed
midway between the ends of the furnace. 1t
may be shifted to one side or the other, or
there may be two gaskets separated by a
third tube similar to the tubes11.
construction is desirable when for any rea-
son a side opening into the furnace has to.be
made for the insertion or withdrawal of pack-
ing or the like. It is convenient to put this
side opening in the intermediate tube be-
tween the two gaskets.

It is not desirable to open the furnace re-
peatedly at the gasket 13 after 1t has been
screwed up and found to be tight.

Into the end plate 16 are screwed two pipes
or tubes 24 and 25, each connecting with a
reservoir. A tube 26 is screwed into the end
plate 17 to form an outlet-pipe at that end of
the furnace. The pipe 24, for example, may
be connected with the reservolr containing

one gas under pressure and the pipe 25 with

a reservoir containing a second gas under the
same pressure. In this way a mixture of

equal parts of the two gases may be formed

in the furnace, and if the pipe 26 be provided

with a suitable throttle before passing to the

reservoir, the throttle being so arranged that
gas can pass through the throttle under the
imposed pressure at a proper speed, there
will be a steady flow of gas rpi'om the two res-
ervoirs into the furnace-chamber through the
furnace-tube 1, where the reaction will take
place, and thence out into the tube 26 and
into the collectin%—reservoir. |

Fig. 2 shows a larger view of the clamping

tween the contact-terminals 3 and 5. In

this figure the ring 21 is a split ring, while the |

ring 22 is the solid ring. The ring 21 ex-
pands and presses the strap 19 firmly against

~ the wall 11.

§O
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the terminal 3 to the contacts. 'Lh
- 27 may be made elastic enough to take care

- At 27 I show a spring-washer which 1s
clamped under the nut on the outer ends of
the rods 8 and 23. As the nut on the end of
rod 23 is drawn up this spring 27 is slightly
bent, bringing an axial pressure upon the ter-
minal 5, which is thence transmitted through
This spring

of the slight expansion of the various parts

relative to one another. *

Manifestly this furnace might readily be
adapted to serve the purposes of a vacuum-
furnace as well as those of a pressure-fur-
nace. L | |

I claim as my invention— *

1. In an electric furnace, an inner -con-
ducting-tube, an outer conducting-tube sur-
rounding the same, and electrical connections
between the ends of the inner tube and the
ends of the outer tube, the latter being insu-

lated from each other except through the in- |

ner tube.

65 ducting-tube, an outer conducting-tube sur- |

2. ITn an electric furnace, an inner con-

This latter

814,727

rounding the same, insulating material in-
terposed between the two tubes, the outer
tube being made In two or more parts sepa-
rated by insulating material, and terminal

econnections for an external circuit attached
to the outer tube.

3. In an electric furnace, a conducting in-
closing tube made 1n two or more parts, the
successive parts being separated by one or

70

more insulating-gaskets, in combination with 75

terminal connections for an external circuit

attached to the end sections of the tube.
4. In an electric furnace, an inner tube

adapted to contain the material to be heated

and an outer tube having end sections which

form the terminals of the furnace.
5. In an electric furnace, an inner tube

adapted to contain the material to be heated
and an outer tube having end sections Insu-
lated from each other and forming the ter-
minals of the furnace, the said enﬁ
being electrically connected with the ends of
the inner tube. . -

6. In an electric furnace, an 1nner con-
ducting-tube adapted to contain the mate-
rial to be heated and surrounded by refrac-

tory insulating material, an outer conduct-

ing-tube outside the inner tube and the 1nsu-
lating material, the said outer tube being
made in sections, and the several sections be-
ing insulated from each other by ring-shaped
gaskets. -

7. In an electric furnace, an inner con-

ducting-tube, an outer conducting-tube sur-
: rounding the same and composed of mutually
parts. The strap 20 is here clamped 1n be-

insulated sections, and terminals for the in-

ner tube, and a cup-shaped strap connecting
the walls of the end sections of the outer tube

“with the said end terminals for.theinner tube.

8. In an electric furnace, a conducting 1n-
ner tube, carbon end terminals therefor, me-
tallic terminals codperating with the said car-
bon terminals, and means for compressing
the respective carbon and metallic terminals
at either end of the tube, all in combination
with an outer conducting-tube forming part

of the furnace-circuit and extending at each

end beyond the limits of the terminals for the
inner tube. | ' | |

9. In an electric furnace, an 1nner con-
ducting-tube adapted to contain the mate-
rial to be heated and terminals therefor, an
outer conducting-tube surrounding the same,
and having a chamber at each end. '

10. In an electric furnace, an iInner con-

sectlions

30
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ductipg-tube', hollow terminals therefor, thé’

said terminals reimtering

openings in the _ _
at the ends of the 1nner

with the openings

tube, in combination with an outer tube hav-

ing & chamber at each end, inlet-tubes con-
necting with  one chamber, and an outlet-
tube connecting with the other chamber, as
and for the purpose set forth.

"~ 11. In an electric furnace, an inner tube,
terminals therefor, in combination with an

125
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outer tube, a cup-shaped connection between |  18. An electric resistance-furnace inclosed

the walls of the outer tube and the said termi-
nals, and means for securing a firm connec-
- tion between the cup-shaped piece and the

5 walls of the outer tube. -
12. In an electric furnace, -an inner tube

adapted to contain the material to be heated,
refractory insulating material surrounding

the said tube, end terminals for the said tube,

10 and an outer tube surrounding the parts
‘named, In combination with a ring of asbestos
or other yielding material separating the in-
sulating material from the terminal. connec-

- tions og the inner tube, the asbestos or simi-

15 lar material being adapted to relieve the |

“tendency of the insulating material to ‘‘pack”
under the influence of the furnace heat.

13. An electric pressure-furnace, consisting
of a conducting-tube and end terminals there-
for having a continuous opening throughout,

- In combination with chambers communicat-
Ing with the ends of the said opening, and in-
let and exhaust pipes communicating with

~ the said chambers.
5 14. An electric pressure-furnace open at

both ends and having its open ends each com-
- municating with a chamber, in combination

with inlet and outlet pipes communicatin
with the respective chambers, and terminaﬁ
connections for the said furnace. =

15. A terminal for an electric tube-furnace,
consisting of a tube-section surrounding the
sald furnace, an inner tube constituting the
main operative portion of the furnace, and

one end of the inner tube and the said tube-
section. e

.- 16. In an electric furnace, the combination
with one end of the tube constituting the
main operative portion,of the furnace, of a
terminal consisting of an outer tube sur-
rounding the said inner tube, a carbon termi-
nal in contact with one end of the inner tube,
metallic plates on opposite sides of the said
carbon terminal, a cup-shaped strap connect-

~means for pressing the rim of the cup-shaped
piece against the wall of the outer tube, and
means for pressing the bottom portion of the
CI;i)-Sh&pe plece between the carbon termi-
n

adjacent to the said terminal. o
17. An electric resistance-furnace inclosed

in 4 gas-tight chamber, and means for modi-

fying the pressure in the furnace. g

intermediate ‘electrical connections between |

Ing the carbon terminal and the outer tube,

and one or the other of the metallic plates

» L ]

ing in the form of a tube. . - .
19. An electric resistance-furnace inclosed

| In a gas-tight chamber, and surrounded by

refractory heat-resisting material. =~

1n a gas-tight chamber, the said resistance be- .

60

- 20. An electric resistance-furnace inclosed

In a gas-tight chamber, one or more of the

walls of the furnace constituting a furnace-

termmal. . -
21. In an electrical furnace inclosed within

a cylindrical containing-chamber, the combi- -

nation with said chamber of one or more con-
ducting furnace-terminals, adapted to slide
axially within said chamber, and to be ex:

connection therewith. S
22. In an electric furnace, a terminal con-

nection intermediate between a cylindrical R

furnace - housing and a heating resistance

‘therein, said connection being adapted to

_ a . ex- 70
panded into firm mechanical and electrical

contact firmly with both resistance and hous-

of said resistance. - o

23. In an electric furnace, a housing hav-
ing a cylindrical inner surface, a terminal
disk adapted to slide axially within said hous-
ing and be expanded into contact therewith

Ing and yet permit slight axial displacement

| 8t any point within a range of axial move-

ment. - | S :
24. In an electric furnace, a housing hav-

8o

ing a cylindrical form and divided trans-
versely to the axis into two electrically-insu- -

lated portions. - _ .
25. In an electric furnace, a housing of cy-

lindrical form and divided into two cylin-
| drical sections, insulated electrically from
each other and connected on their outer sur- -
faces to the opposite poles of a supply-circuit, =~ .
95 -

and on their inner surfaces to the opposite
poles of the furnace-conductor. -

26. In an electric furnace, a housing of cy-

lindrical form, having circuit-terminals con-
necting to its convex surface or develop-
100

able plates, which together with the hOusilig B

ments thereof, and having at its ends remov-

completely inclose the furnace .+

A

90

Signed at New York, in the cbﬁnty of New o
York and State of New York, this 15th day

of July, A_. D._19031. B A
. HENRY NOEL POTTER,

Witnésses: R |
WM H. Caper,
- THos. H. Browx Jr

i, | a
" .lln-n,_-r.ll
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