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4. Claims. 

This invention relates to an apparatus for and 
to a method of producing high ohmic resistances, 
which consists of a support of insulating mate 
rial on which a thin conducting layer is depoS 
fted. 
The object of the invention is to provide an in 

provement in the known method in which the re 
sistance bars to be coated are subjected under 
heat to a current of gas containing carbon, which 
current of gas is diluted by a gas which does 
not take part in the process of production. The 
advantages of the method according to the preS 
ent invention consist in the first instance in this 
that perfectly uniform conducting coatings are 
obtained, that these coatings are not affected 
by oxidation or the like after they have been 
applied, and that it is possible easily to regulate 
the resistance of the said coatings within Cer 
tain limits by a corresponding regulation in the 
current of gas. Moreover, the new apparatus 
makes it possible to manufacture the high ohmic 
resistances advantageously on a large Scale by 
which the cost of production is substantially re 
duced. 
The invention will now be more particularly 

described with reference to the accompanying 
drawing, which illustrates, by way of example, one 
form of construction. 

Figure 1 is a diagrammatic view, partly in Sec 
tion and partly in elevation, of the general ar 
rangement. 

Figure 2 is a perspective view of the heating 
drum partly in section and showing the Support 
ing tubes for the resistances. 

Figure 2-a is a perspective view of a grid to 
close the end of the heating drum. . 
Figure 3 is a cross-section of one of the Sup 

porting tubes in the heating drum, and showing 
two resistances positioned therein. 
The apparatus shown in Figure 1 mainly con 

sists of a long quartz tube q which is about 60 
100 cms. long and has a diameter of about 10 cms. 
The tube q is provided at its two ends with a pref 
erably metallic elosing cap a2 and a ring a 1. The 
current of gas passes into the quartz tube through 
the cap ag, being composed of a neutral gas Such 
as nitrogen and the gas containing the coating 
material; the gas leaves the tube laterally through 
the closing ring or member a1. The metal ring 
at is provided on its Outer surface with a few 
projecting pins h. and h, which are intended to 
co-operate with SlotS provided in a cap b, which 
forms a bayonet joint with the ring a1. The cap 
b has a central optning which is in communi 
cation with a tube d connected With the Said 

(C. 91-18) 
cap. The cap b and the tube d preferably con 
sist of metal. A long rods passes through the 
tube d as well as through the opening in the 
Cap b, which rod is provided at its Outer end with 
a small crank u which may for instance be driven 60 
by hand, whilst the support, preferably a drum it, 
is provided at its other end, the said drum be 
ing intended to receive the resistance bars to be 
Coated, the process for producing the resistance 
thus being carried out in the said drum. The 65 
inner diameter of the tube d is such that the rod 
S can be just slightly forced through it or be ro 
stated therein. The length of the tube densures 
that the gas shall not escape through it. This 
arrangement thus permits the drum containing 70 
the resistance bars to be coated to be displaced 
from the outside during the passage of the gas 
in a rotary direction as well as axially. The cen 
tral part of the quartz tube q is surrounded by 
an oven O, which may be heated in any known 75 
manner. In the example shown on the draw 
ing, the heating is effected by means of gas flames 
f. It is, however, to be understood that electri 
cal heating or the like may be used instead. The 
length of the rod S is such that the drum it con- 80 
taining the resistance rods to be coated can be 
pushed into the position where the heating is 
greatest in the tube q. The two ends of the 
quartz tube q are further surrounded by cooling 
jackets k1 and k2 respectively. The cooling is 85 
preferably effected in a known manner by the 
passing of a current of water. The cooling at k1 
has for its object to cool the resistances after 
the conducting layer has been provided on the 
rods, whilst the cooling k2 has for its main ob- 90 
ject to protect the connection between the quartz 
tube q and the inlet cap a2 against too strong 
heating. 
The manufacture of the articles to be coated, 

more particularly resistances, is effected as fol- 95 
lows:-The oven o is first of all heated and the 
temperature brought up to about 800° which is 
preferably ascertained by means of a thermoele 
ment and a galvanometer. Thereupon the cura 
rent of the neutral gas, that is to say of the gaS 100 
which does not take part in the process of manua 
facture, is introduced into the quartz tube q at ag. 
Then the Support of the resistances, that is to say 
in the present case the drum it, after it has been 
filled up by the resistance rods to be covered and 105 
after opening the bayonet joint a, b, is intro 
duced into the quartz tube q up to the point 
where the temperature is greatest, whereupon 
the bayonet joint is again closed. One or two 
minutes are then allowed to lapse, during which 10 
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time the neutral gas traverses the quartz tube q. 
At the Same time the bars or the like to be cov 
ered, as well as the drum itself, are heated up 
and brought up to the temperature of the oven. 
At the same time the air which was previously 

- present in the quartz tube, as well as other gases, 
are driven out. The heating as well as the cool 
ing having sufficiently progressed, that is to say 
after about 1-2 minutes, the current of neutral 
gas is then enriched with the gas containing the 
coating material. For the production of carbon 
resistances use is preferably made of benzine va 
pour which is passed through the quartz tube dur 
ing about 5-30 Seconds together with the further 
neutral gas in sufficient quantity. The deposition 
takes place during this time. The short duration 
of the flow of the benzine vapour has the main 
advantage that the resistance bars are uniformly 
coated along their whole length. If the current 
of Carbon gas were allowed to pass slowly through 
the quartz tube, its carbon constituent would be 
deposited to a large extent already on the right 
hand side of the resistances present in the drum, 
Whilst the left-hand side would not be coated, 
Or coated only to a small extent. In contradis 
tinction thereto, if the periods of reaction are 
short, the carbon is deposited practically uni 
formly at all points along the length of the re 
sistance bars. The enrichment of the neutral 
gas with benzine vapour is preferably effected by 
passing gas through a benzine flask. . After the 
benzine vapour has flowed through, the tube is 
again filled with neutral gas for about 1-2 min 
utes. This is effected in order that all the ben 
Zine vapours should be removed, since they be 
come detrimental if the temperature of the re 
sistances should drop to a temperature of about 
400 owing to the incipient cooling. In this case 
soot would be formed which would affect the car 
bon coatings. 

During the passage of the benzine vapour and 
the heating of it, the drum is rotated several times 
round its own axis by means of the Outer crank 
handle u, whereby the individual resistance bars 
are caused to be continuously displaced and 
change the surfaces on which they rest, being 
thus continuously swept over by the stream of 
benzine vapour at all points. In addition thereto, 
each individual bar is subjected again and again 
at another point of the tube to the current of gas 
which sweeps over it. It is also an advantage to 
rotate the drum also before the benzine vapour 
is caused to pass through the drum in Order to 
ensure that all the bars shall be uniformly heated. 

If, after the benzine vapour has been allowed 
to act, the neutral gas is passed again for one 
to two minutes in order to remove the traces of 
benzine vapour, the rods is pulled out to a certain 
extent by means of the crank lever u, viz. until the 
support t is brought within the range of the cool 
ing jacket c1. The cooling is necessary because 
the layers of the resistances, if brought in con 
tact with the atmosphere while still in the freshly 
coated and heated state, would immediately oxi 
dize. On the other hand, the manufacture would 
be greatly retarded if it was necessary to wait un 
til the whole of the tube q had itself cooled down. 
Generally the cooling has advanced after a few 
minutes, for instance two minutes, to such an ex 
tent that the front end of the quartz tube q which 
is closed by the bayonet joint can be opened. The 
drum is then completely pled out of the quartz 
tube and is emptied of the coated bars or the like. 
After the drum is refilled the manufacture can 
again proceed. 

1,965,059 
Figure 2 shows a perspective view of the drum t 

containing the resistances. The drum mainly 
consists of a sheet metal cylinder which is pro 
vided in its interior with a series of tubest which 
run parallel to the axis of the drum. The resist 
ance rods u1 and u2 to be coated are pushed into 
the said tubes, as can be seen in Figure 3. In 
order to carry out the manufacture on a large 
scale, the tubes r are made so long that it is al 
ways possible, as shown in Figure 3, to place for 85 
instance two rods one beyond the other. In or 
der that the rods should not overlap one another 
when they are inserted, it is necessary to ensure 
that the diameter of the tubes r should be Smaller 
than double the diameter of the individual re 
sistance rods w1, w?. The two end surfaces of 
the drum t are covered by grids g (See Figure 
2-a) which allow the current of gas to pass 
through unobstructedly. The grid g lying at the 
end opposite the rod s is removably attached in 
order to allow the resistance rods to be inserted 
into and removed from the tubes. 
When choosing the material for the drum it 

is necessary to see that the same will not dis 
turb the manufacturing process. Such disturb 
ance is for instance effected if use is made of 
metals of low vaporization point, for instance 
copper; also iron causes difficulties. Nickel has 
been found to be especially suitable. However, 
also in this case precautions must be taken that 
the temperature at which the deposition takes 
place should not be so high that the nickel should 
vaporize even in small quantities. If vaporiza 
tion takes place, the nickel vapour is permeated 
by the carbon, and is also deposited on the body 110 
to be coated. 

It is to be understood that the apparatus here 
inbefore described as well as the method of man 
ufacture associated therewith, may be varied 
without in any way departing from the scope of 15 
the invention claimed. For instance, the Sup 
port of the resistances may be ensured by other 
means than the drum hereinbefore described. 
Further, if desired, the rotary movement of the 
drum or the like may be dispensed with if the ar 
rangement of the drum or the like and the pas 
sage of the current is such that a uniform coat 
ing of the bodies placed therein can be effected 
without the rotation. Further, if desired, the 
second cooling jacket (k2) may be dispensed with. 125 

It is also to be understood that the application. 
of the present invention is not limited to high 
ohmic resistances and that the invention may 
also be applied to other articles in which a coat 
ing has to be deposited on a support under the ac- 130 
tion of high temperatures by the separation of a 
gas containing the substance to be deposited. 

Having now described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent is:- 

1. An apparatus for manufacturing high ohmic 
resistances comprising a closed container for 
covering ceramic rods with carbon by separation 
of a gas containing carbon under the action of 
high temperature, a Support within the said 140 
container for carrying the said rods, said support 
comprising a drum and a bar on which said drum 
is mounted and means for rotating the said sup 
port from the outside during the passage of the 
said gas through the said container, and for 
moving the said support axially from the hot 
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part of the said container to a colder part, the 
said container remaining closed. 

2. Apparatus as claimed in claim 1. and in 
which said container consists of a tube having at 50 
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One of its ends a long tubular extension sur 
rounding the said rotatable and axially displace 
able bar so closely that the gas led through the 
Said tube cannot escape and a bayonet joint con 
necting the said tube with the said tubular ex 
tension. 

3. An apparatus as claimed in claim 1 and in 
which the Said container consists of a quartz tube 
in combination with an oven heating the said 
tube in its centre and with cooling jackets near 
its end for cooling the said ceramic rods while re 
maining in the said tube when they have been 
coated with carbon and removed from the hot 
zone by the rotatable and axially displaceable 
bar. 

4. An apparatus for manufacturing high ohmic 

3 
resistances comprising a closed container for cov 
ering ceramic rods with carbon by separation of a 
gaS containing carbon under the action of high 
temperature, a Support Within the said container 
for carrying the said rods, said support consisting 
of a drum and means for moving the said drum 
from the outside during the passage of the said 
gas through the said container, said means in 
cluding a rotatable and axially displaceable bar 
On which the said drum is mounted, the said drum 
containing a plurality of tubes arranged to run 
parallel to the axis of the drum and intended to 
be filled with the said ceramic rods and remov 
able grids closing the drum at its ends. 

GEORG SEBT. 
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