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This invention relates to carbon depositing furnaces
and particularly for the purpose of depositing carbon on
ceramic blanks or rods in the manufacture of electrical
resistors.

Heretofore it has been the practice to use large furnaces,
sometimes as large as five feet by five feet to perform the
same function done by the furnace of my invention, which
is of the size of three common bricks, whereby it is less
than eight inches in height and the major portion of it is
only four inches in width. These dimensions can be
varied within the principles of my invention.

The reason such furnaces have been so very large here-
tofore is because of what might be called a zone. theory.
It is known that it is necessary to prevent carbon deposit-
ing gases from reaching a ceramic rod before the rod has
become heated. It has been the thought that if the rod
moves in the furnace through various zones of heat and
relative cold, with the cold zones being zones wherein
there is no depositing, then the desired effect can be ac-
complished, The fallacy in this theory lies in that no
sharp division between the cold and hot zones can be ob-
tained without a barrier wall between them. The result
is therefore a gradually varying temperature in the various
positions the rod contacts on its way through the furnace.

Still other furnaces send streams of inert gases from
both ends of a heating chamber toward the center and
hottest portion of the chamber, thereby causing the hy-
drocarbon gas to be restricted to the center of the fur-
nace, where coating takes place. However, without a
barrier wall a sharp division between the carbon deposit-
ing gases and inert gas cannot be obtained.

It is therefore an object of this invention to provide
wall means, preferably a cylindrical tube, for protecting
the blank or rod from the carbon depositing gases except
at one point in the trave] of the rod through the furnace.
This is best seen in Figure 2.

Great difficulty is experienced in the art of carbon de-
posits due to the complexity of all of the factors involved.
The simplicity of the result obtained by the inventor and
the ease with which he accomplishes carbon.deposits on
resistor rods is the result of more than a year of endeavor.
The complexity of the problem will be appreciated upon
examination of the furnaces now in use. It will thus be
seen that the object of this invention is to provide a fur-
nace which will obviate the difficulties of the present
process. ;

A further object is to provide a furnace which will oper-
ate -automatically and will not need the constant atten-
tion of an operator as earlier furnaces have. In earlier
furnaces spot checks of the product are necessary in order
to determine if the furnace is operating properly. - It has
heretofore been necessary to make such checks very fre-
quently and often. ¥

An object of this invention is to provide a furnace which
can be operated by comparatively unskilled operators and
the operation of which is so constant that -this frequent
spot check is made unnecessary. :

A further object is to provide a furnace with a cracking
chamber wherein the input is pulsating. This, however,
while an important factor in itself can conceivably be a
variable factor and that any sort of new or standard fur-
nace might be adaptable to the essence of ‘this invention.

A further object of the invention is to provide for
propelling a ceramic rod through the furnace and deposit-
ing a carbon deposit thereon at one point only-in its line
of travel. R e R
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Another object of the invention. is to provide .a fur-
nace wherein the thickness of the coating of .the carbon
deposit can be controlled easily by relatively. unskilled
operators merely by changing the rate of feed of the
ceramic rods and by varying the rate of the pulsating in-
flow of hydrocarbon gas. This can be regulated by the
proportions of mixture of hydrocarbon gas and inert gases.

In presently known devices the regulation of these fac-
tors has been highly complicated and could be accom-
plished only by highly skilled operators who are trained
ta carefully adjust a plurality of interrelated variables.

A further object is to provide a furnace in which uni-
form coating can be obtained without the necessity of ex-
pensive mechanisms for rotating the ceramic rod during
depositing since the carbon deposit is made upon the rod
in one point of its travel over a lateral distance on the
rod and from all directions so that the circumferential
surface is completely coated at this point, without rota-
tion of the rod since the carbon deposit reaches it from
all directions at once.

A further object of the invention is to introduce a fur-
nace the gases of which are introduced from the top of
the cracking unit and moved downwardly through the fur-
nace. This is important because there is a tendency for
the cracked or partially cracked gases to rise and form
a back pressure in the cracking chamber. This back
pressure helps control pressure in the cracking chamber,

Other and further objects and advantages of the pres-
ent invention will be apparent from the following detailed
description, drawings and claims, the scope of the inven-
tion not being limited to the drawings themselves, as the
drawings are only for the purpose of illustrating a way
in which the principles of this invention can be applied.

Other embodiments of the invention utilizing the same
or equivalent principles may be used and structural
changes may be made as desired by those skilled in the
art without departing from the present invention, and
the purview of the appended claims,

In the drawings:

Figure 1 is a top plan view of the furnace showing the
portions cut away to show slots in the interior thereof.

Figure 2 is a side elevation of the furnace shown as
seen from the bottom in Figure 1.

Figure 3 is a view of the furnace as seen from the left
hand side in Figure 1.

Figure 4 is a view of the furnace taken along the lines
4—4 in Figure 2. . i

Figure 5 is an enlarged detail of the furnace as seen
along the line 4—4 but showing parts and cement in place,
these not appearing in Figure 4.

Referring to Figure 2, it will be seen that the furnace
of this invention is preferably formed from a plurality of
bri(gkls‘i preferably three in number as shown at 10, 12
an .

The bricks are placed with flat sides against each other
and with the upper bricks directly above the lower bricks.

The center brick 12 will be first described. The center
brick 12 is provided with a center recess 20 which is of an
oblong rectangular shape as seen in top plan view in Fig-
ure 5 and which is elongated in parallelism with the
length of the brick 12.

The recess 20 can be of any shape in cross section pro-
vided it is of sufficient size for its purpose. The recess 20
enters into the center brick 12 from the top face 24 there-
of and is for the purpose of receiving members later de-
scribed.

It will be understood that the bricks 10, 12 and 14 form
in a broad sense cover members for the furnace and these
members can be made of fire brick, or any other fire
proof material of a sufficiently solid nature to form a cover
and having the characteristic of not breaking under strain
of the expansion and contraction from the heat to be gen-
erated in the furnace.

The center housing member 12 has preferably at least
four grooves in the face 24, a first two of the grooves 28
and 30 being in alignment with each other and extending
into the center cover member 24 from the ends 32 and 34
thereof respectively and extending into and meeting the
opposite ends of the center recess 20.

A second two grooves 36 and 38 are provided in the
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face 24 of the center cover member or brick 12 and ex-
tend inwardly from the opposite sides 40 and 42 thereof,
joining the center recess 20 at their inner ends.

The purpose of the recess 20 is to receive a hollow hous-
ing member 44 which latter can be of a cylindrical shape
having a hollow interior 46 which forms a combustion
chamber for the furnace. The member 44 must be formed
of a suitable material of a fire proof nature and capable
of withstanding the extreme heat of a furnace without
breaking.

Two elongated annular members 50 and 52 extend
from the outer side of the center cover member 12 in-
wardly through the recesses 28 and 30 respectively into
the center of the housing member 44.

The annular members 50 and 82 are in the form of
cylindrical tubes preferably and preferably have cylindri-
cally shaped passageways 54 and 56 therethrough re-
spectively. The tubes 50 and 52 are spaced apart at
their inner ends a short distance, the distance between
them shall be referred to as a carbon deposit space 60.

In the use of the furnace carbon deposit resistors are
formed by passing ceramic resistor rods through the
outer end of the tube 50, through the tube 50, through
the space 60, then out through the tube 52. As the
ceramic rods pass through the space 60 they are covered
with a carbon deposit by means to be later described.

The outer end of the tube 50 is chamfered as seen
at 66 and on the inner wall thereof so as to more easily
receive ceramic resistor rods, which are the ceramic blanks
from which the resistors are formed. Similarly, the in-
ner end of the tube 52 is chamfered as best seen at 68
on the inner wall thereof so as to more easily receive
the resistor rods and to guide them into the tube 52 from
the space 69.

Suitable means is provided for sealing the ends of
the cylindrical housing 44 so as to fill the spaces be-
tween the tubes 50 and 52 and the outer cylindrical
wall of the housing 44, Such means can comprise a
suitable filler member 70 held in place by cement 72 at
cach of its ends and bonding the filler 70 to the housing
20 and to the adjacent tubes 50 and 52.

Two further tubular members 90 and 92 are disposed
in recesses 36 and 38 respectively. The members 90
and 92 can also be referred to as elongated annular
members and preferably have cylindrical outer walls and
cylindrical inner passages 94 and 96 therethrough. The
tubes 90 and 92 extend from the outer side of the center
cover member or brick 12 inwardly to the housing mem-
ber 20 and are fixed by suitable mcans 98 to the housing

member 44 at openings 100 and 102 therein, whereby 3

the tubes 90 and 92 lead directly into the interior of
the housing 44.

A heating unit 118 is coiled about the housing mem-
ber 44 and mecans are provided at its ends for connecting
the coil to a source of electric current. Such means
include two leadin wires 112 which have two parts twisted
together terminating in loops 114 at their outer ends.
The twisted leads 112 are disposed through suitable elon-
gated leadin channels 120 which connect the outer side
of the brick 42 with the center recess 20. The channels
120 open upon and are accessible to the upper surface
of the center brick 12.

The inner ends of the wires 112 have portions ex-
tending axially with respect to the elongated cylindrical
housing member 44 and turning outwardly from the re-
mainder of the twisted wires 112 respectively so as to
overlap the respective ends of the housing 44 a short
distance. At their outer ends the inner portions of the
wires 112 are attached to wires 123 as indicated at 125.

The wires 123 extend axially of the housing 44 and
inwardly to the respective ends of the coiled heating
unit 110. Suitable material 124 is provided for holding
the wires 123 and 112 in place against the housing 44
until cement is later placed therearound. This can be
a tape 124,

The coil 110 is placed on the housing 44 in such
a way that its coils are equidistantly spaced apart with
the exception of the coils indicated at 130 and 132.
These coils are spaced apart an extra distance opposite
an opening 140 which extends from the side 42 of the
brick 12 inwardly to the recess 20 for the purpose of
permitting the insertion therethrough of a thermo-couple
for measuring the temperature on the interior of the
furnace and between the coils 130 and 132,

Cement 134 is placed around the coil 110 and around
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the ends of the housing 44 for the purpose of holding
the heating coil 110 in place.

In manufacture the assembly, including the leadin wires
112, the housing 44, the tubes 90 and 92, and the tubes
50 and 52, is placed in the recess 20 and in the cor-
responding connected grooves, etc. Then cement is
added at the ends of the housing 44 as best seen at 142,
The cement 142 is fixed only at the ends of the housing
44, leaving the center portion of the recess 20 un-
cemented and empty or otherwise filled with a loose filling
material 143 of a type permitting the expansion and
contraction of the coil 110 and the center portion of the
housing 44 with the attachment to the walls of the recess
290 so as to prevent breakage by free floating,

The cement portions 142 terminate at their outer ends
a short distance beyond the outer ends of the leads 123
or ends of the coil. Beyond this point a filling of rock
wool or other suitable material is used at 160 to permit
expansion and contraction while the rock wool 160 is
held in place by the cement filling 170 disposed around
the outer side of each of the tubes 50 and 52 and bond-
ing the tubes to the adjacent wall of the respective grooves
28 and 30.

The tubular members 90 and 92 are similarly pro-
vided with rock wool at 154, disposed outwardly of
the cement 142 which terminates adjacent the inner end
of the wall of the grooves 36 and 38, the rock wool ex-
tending to within a short distance of the outer surfaces
of the center brick 12. The outer end portions of the
grooves 36 and 38 are filled by a cement 172 similarly
to a cement 170.

In identical manner the channels 120 which receive
the lead-in wires 112 are filled in the center portions
with rock wool 180 and are cemented at their outer ends
with suitable cement at 182, As just described it will
be seen that the only opening into the furnace which
is unfilled is the opening 140 for the insertion of the
thermo-couple.

The bricks 10, 12 and 14 are slotted in a manner
now to be described for improving their expansicn and
contraction characteristics so as to avoid likelihood of
cracking.

For this purpose the center brick 12 is provided with
an expansion groove extending a short distance into the
surface thereof as shown at 200. The groove 200 is
disposed extending in a straight line across the largest
portion of the surface of the brick on those sides which
face the bricks 10 and 14. The groove 200 may be
described as disposed in a plane extending at an angle
with Tespect to a plane disposed at a right angle with
respect to the length of the brick 12. This angle is
preferably very slight.

As thus described it will be seen that the groove 200
enters the brick 12 a short distance from the opposits
side of the thermo-couple opening 140 from the tube
92 across the brick 12 to a point slightly toward the
center of the brick from the groove 36 near the tube 99.

The depth of the groove 200 can vary and the depth
shown in the drawings is a depth of approximately one-
third the size of the width of the center recess 20 and
slightly greater than the diameter of the tubes 90 and 92.

The bricks 10 and 14 are provided with grooves of
a similar depth on their inner faces disposed adjacent
the brick 12. The groove 210 in the brick 10 extends
transversely with respect to the groove 200 and is at a
much greater angle with respect to a plane extending
transversely through the respective bricks. The groove
210, as best seen in Figure 1 extends from a point ad-
jacent tube 90 to a point adjacent the tube 92. The
upper brick 14 has a groove 214 which is of a similar
depth to the grooves 200 and 210, the groove 214 ex-
tending transversely with respect to the groove 210 and
crossing the groove 210 adjacent the center of the brick
assembly as best seen in top plan view in Figure 1 in
dotted lines.

The groove 214 extends from a point opposite the
tube 92, that is, on the other side of the brick 14 from
the tube 92 as seen in top plan view, to another point
approximately opposite the tube 90, that is, on the op-
nosite side of the brick 14 as seen in top plan view from
the tube 90.

The bricks are secured together by placing a high
temperature flexible bonding material 218 therebetween,
which fills the joint between the bricks so that from
the outside view it is completely filled. This flexible
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coating is placed only around the perimeter of each
brick. Between the bricks and inside of the perimetrical
arrangement of the bonding material are flat layers of
asbestos 220 which are rather thin and serve the purpose
of permitting the bricks to slide one over the other more
freely during expansion and contraction.

Further strength is added to the assembly through the
addition of two side members 300 and 302 as best seen
in Figures 1 to 4 and not shown in Figure 5. The side
members are preferably formed of a fire brick type of
material similarly to the bricks 10, 12 and 14 and are each
of a length sufficient to extend transversely across the
furnace sufficiently to overlap the bottom and top bricks
a short distance, The side members 300 and 302 are
fixed to the bricks 10, 12 and 14 by a high temperature
flexible bonding material 218 which hardens into a re-
silient bond.

One of the side members 300 is disposed on the tube
90 side of the furnace and the other side member 302 is
disposed on the tube 92 side of the furnace, the side
member 302 having an opening 304 therethrough best
seen in Figure 4 which is disposed in registry with the
opening 140 whereby a thermo-couple can be placed
through the opening 304 and the opening 340.

It will be seen that the side members 300 and 302 cover

the exterior of most of the previously described recesses
with the exception of the ends of the recess 210 and
these ends are filled with suitable material, preferably
high temperature flexible bonding material of a resilient
nature.

In operation it will be seen that resistor blanks formed
of ceramic material and commonly called resistor rods
are caused to enter the tube 50 by means not shown in
such quantities that the tube 50 is filled with resistor rods
each pushing the one ahead of it forward into the furnace.
As the rods pass into the heating center of the furnace,
they are protected by the tube 50 from carbon deposit
until such time as they pass outwardly of the inner end
of the tube 50.

While passing between the tube 50 and the tube 52
the rods are coated with a carbon deposit and then pass
outwardly of the furnace through the tube 52.

This carbon deposit is even and can be regulated to a
degree heretofore impossible.

The carbon deposit is placed on the resistor rods by
gases entering the furnace through the tube 92 and leav-
ing the furnace through the tube 90. The gas used is of
hydrocarbon type such that in its cracking a carbon de-
posit is placed on the ceramic rod. The construction of
the furnace is such that the gas is almost completely
cracked by the time it leaves the furnace through the tube
99, this compiete cracking making possible a thicker car-
bon coating.

I claim:

1. A carbon depositing furnace comprising three cover
members of a fireproof nature disposed with two outer
members disposed on opposite sides of a center member,
said center cover member having a recess extending into
a side facing one of said outer members, said center cover
member also having at least four grooves in said side
connecting the outside of said center member with said
recess, a first two of said grooves being in alignment and
extending into said center member from opposite sides
thereof, the second two of said grooves being disposed
entering said recess at points spaced apart substantially
each closer to a different one of said first two grooves,
a housing member having a hollow chamber therein for
receiving gas to be burned, a first two elongated annular
members disposed in said first two grooves respectively
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and extending from the respective outer sides of said
center member inwardly through and into said housing
member, said annular members having elongated interior
openings disposed in alignment, the inner ends of said
annular members being spaced apart a certain distance less
than the length of a resistor rod for the carbon coating
of a resistor rod passing through said annular members
between said annular members when desired fuel is placed
in one of said annular members, means closing the hous-
ing member around said annular members, an electrical
heating element disposed around said housing in said
recess, means for connecting said heating element to a
power source, a second pair of annular members dis-
posed one in each of said second two grooves and lead-
ing from the outside of said center member to said hous-
ing member, each respectively to one of two spaced apart
points therein disposed on opposite sides of the inner
ends of said first two annular members, and means filling
in said recess and grooves around the members therein.

2. The construction defined in claim 1 in which said
center member has a groove extending a short distance
into its exterior near the inner ends of said annular mem-
bers and around its exterior at an inclination to said first
two annular members.

3. The construction defined in claim 1 in which said
center member has a groove extending a short distance
into its exterior near the inner ends of said annular mem-
bers and around its exterior at an inclination to said first
two annular members, said outer members each having
a groove extending a short distance into their exterior at
the inwardly disposed sides thereof respectively, said outer
member grooves being disposed at an inclination with
respect to said first two annular members and trans-
versely of each other.

4. The construction defined in claim 1 in which the
inner end of one of said first two annular members is
chamfered for guiding resistor rods into it.

5. The construction defined in claim 1 in which said
housing and said annular members are separated from the
respective cover members by a fireproof flexible packing
permitting heat expansion and contraction without
breakage.

6. A carbon deposit furnace comprising: a fireproof
covering having a cracking chamber therein, means for
guiding resistor rods therethrough and shielding said rods
from carbon depositing gases except during passage
through a short carbon deposit space in said cracking
chamber, means for conducting carbon depositing gas into
said furnace on one side of said space, means for permit-
ting escape of cracked gases out of said furnace from
the other side of said space, and means for heating that
area of said furnace which is around said deposit space.
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