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No. 740,097,

Divided and this application filed Decembei' 12,1890, Serial
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o all whomy it puwy concern:

10

Be it known that we, JOSEF FRANZ BACH-
MANN,residing at 81 Kaiserstrasse, ViennaVll,
and ADoLr VOGT, residing at 41 Zentagasse,
Vienna V, in the Empire of Anstria-Hangary,
citizens of Germany, have invented certain
new and useful Improvements in Electrical
Resistances, (for which we have obtained pat-
ents in the Argentine Republic, dated August
29 and September 19, 1899, No. 2,659; in Bel-

. gium, dated October 4, 1898, No. 138,204; in

Brazil, dated August 3, 1899, No. 2,874; in
Cape of Good Hope, dated May 26, 1899, No.

©1,772; in Egypt, dated May 20, 1899, No. 92;
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in Finland, dated October 20, 1898, No. 893;
in France, dated October 4, 1898, No. 281,883;
in Great Britain, dated August 24, 1898, No.
18,232; in Hong-Kong, dated July 24, 1859;
in India, dated July 10 and August 4, 1899,
No. 205-99; in Italy, dated December 23, 1898,
No. 49,504 /XXX V-182,CII; in Luxemburg,
dated June 23, 1899, No. 38,633; in Natal,
dated May 27, 1899, No. 77-99; in Rhodesia,
dated June 3, 1899, No. 64; in South Austra-
lia, dated June 14,1899, No. 4,470; in Spain,
dated November 9, 1898, No. 23,162; in Switz-
erland, dated October 4, 1898, No. 17,985,
and in Tasmania, dated June 19, 1899, No.
2,506,) of which the following is a specifica-
tion. :

This invention has relation to electrical re-
sistances composed of a mixture of a refrac-
tory non-conductive material, as an artificial-
stone compound, with a conductive material,
as described in our application for patent of

" the United States, Serial No. 697,192, filed
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November 22, 1398, of which the present ap-
plication is a division. :

The invention has for its object a resistance
of annular or ring form of substantially uni-
form cross-sectional area and of regular or
irregular form in- cross-section, the conduc-
tivity of which decreases in a circular direc-
tion from maximum to minimum, in combina-
tion with an electric contact arranged to trail
over the face of the resistance.

The invention has for its further object the

provision of means for cutting the resistance

out of the circuit and the provision of means
for short-circuiting the resistance.

Thatour invention may be fully understood
we will deseribe the same in detail, reference
being had to the accompanying drawings, in
which—

Figures 1, 2, and 3 are plan views of a re-
sistance embodying our invention. Tig. 4 is
a longitudinal vertical section of the devel-
oped resistance, and Figs. 5 to 8 are cross-
sections of the resistance, illustrating varions
forms. :

For convenience of description we have
shown the resistance, Figs. 1, 2, and 3, as di-
vided into segments 0, 1, 2, 3, 5, 10, and 21,
which may also indicate the successively-in-
creasing resistance in ohms. ;

The resistance a is composed of a mixture
of a non-conductive artificial stone compound
with a conduetor of electricity, as carbon,
and is prepared substantially as described
in our Letters Patent of January 30, 1900,
No. 624,414—namely, by mixing the condue-
tive and non-conductive constituents together
with water or other suitable liquid to adapt
the composition for molding or casting, the
proportion of conductive material of the suc-
cessive sections 0 1 2 3, &e., being decreased
according to the desired proportional succes-
sively-increasing resistance, the part O be-
ing that of least resistance, as shown in Fig.
4. The molded resistance is then dried and
‘heated to a high temperature either while
embedded in carbon or in the presence of a
reducing-gas. .

With an annular resistance such as de-
seribed we employ a revoluble electrical con-
tact-arm b, and it is obvious by connecting

‘the part 0 of least resistance and the con-

tact-arm D, either through its pivot or other-
wise, with the circuit-terminals and rotating
said arm in the direction of arrow, Fig. 1,
the resistance to the passage of the current
can beincreased from minimum to maximum,
and vice versa, at will. o

If in the use of the resistance it is desir-
able or necessary that means should be pro-
vided for cutting it out of the circuit, we in-
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terpose between the parts of minimum and
maximum conductivityan insulation o', Fig.
2, which may be of any desired character—as
a segment of marble, slate, or the like—and

~for the purpose of preventing sparking and
injury to the sliding contact-surfaces on the-

opening of the eircuit by the moving of the
contact-arm b onto the insulation a' we pro-
vide a metallie resilient contact ¢, secured to
the part 21 of maximum resistance to elec-
trieally conneet said arm with the resistance.

Under some conditions of use it is or may
be desirable or necessary to provide a means
for short-cireuniting the resistance a, to which
end we apply to the part 0 a metallic con-
tact a?, Fig. 8, sothat by econnecting said con-
tact instead of the part 0 with one of the eir-
cuit-terminals the said resistance will be
short-circuited whenever arm ¢ is placed on
said contact, as will be readily understood.
The difference of conductivity of the sections
0 to 21 of the annulus a is of course deter-

. mined according to the puiposes to which it

25

is to_ 1?e applied. This eonstruction offers, in
addition to facilitating the accurate regula-
tion, the advantsdge that a very uniform load

- on the cross-sectional area is obtained, as in
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practice the resistances are more highly tried
at their short-circuiting parts than at the
cutting-out parts, owing to the fact that with
all resistances that do not have to regulate
for maintaining a constant current the
strength of current increases as the contact-
arm’ approaches the short-cireuniting point.
In the construction of resistance described
the unequal heating due to the above faeti

prevented.

The sliding contact-arm b can either be’

- made with a flatcontacting surface, as shown
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in Figs. 1 and 2, or it may'be constructed in’

the form of a brush by providing it with
lamellee; as shown in Fig. 3. ‘ o

_The annular resistance may have any de-
sired form in cross-section; butthecross-see--
tional area should of course be substantially,

uniform. In Figs. 5 to 8 we have shown va-
rious forms, those shown in Figs. 5, 6, and 7
presenting great facility for mounting the re-
sistance either on an external or internal in-
sulated support,while the construction shéwn
in Fig. 5 provides a means for supporting the
resistance both externally and internally,
and in Fig 8 we have shown the resistance

“as provided with an inclined contact-face a®.

Of eourse when the resistance is constructed
as shown in Fig. 8 the insulation a' and the
metallic contact a?, if provided, will be con-
formably constructed. ‘
Having thus described our invention, what
we claim as new therein, and desire to secure
by Letters Patent, is— : '
1. A graduated resistance, comprising a
number of divisions each of ‘a different spe-
cific resistance and all of the same eross-sec-
tion, and eomposed of mixtures of a conduc-
tive and non-conductive material,in combina-
tion with a conductive contact arranged to

686,246

trail over said divisions, substantially as set-

forth.’ .

2. A graduated resistance, comprising a
number of divisions each of a different spe-
cific resistance and all of the same volume,
and composed of mixtures of conductiveand
non-ductive material, in combination with a
conductive contact arranged to trail oversaid
divisions, substantially as set forth.

3. An electrical resistance consisting of an
annulus composed of a mixture of a non-con-
duetive refractory material and of a condue-
tor of electricity as described, the>condue-
tivity of said annulus decreasing'in a circu-
lar direction from maximum to minimum and
an insulation interposed between the parts
of maximum and minimum conduectivity; in
combination with an electric contadt-arm ar-
ranged to trail over the face of the resistance
and an electric contact secured to the resist-
ance and arranged to electrieally co
contact-arm with the resistance when said
arm is moved onto the insulation, for the pur-
pose set forth. T

4. An electrical resistance consisting of an

annulus composed of a mixture of a non-con-
duective refractory material and of a conduc-
tor of electricity as deseribed, the conduetiv-
ity of said annulus decreasing in a circular
direction from maximum to minimum and
an insulation interposed between the parts

of maximum and minimum conduetivity; in.

combination. with an electric contact-arm ar-
ranged to trail over the face of the resistance
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and an electrie contact secured to the partof -

minimum conduetivity of said resistance and
arranged to electrically connect the contact-
‘arm with the resistance when said arm is
moved ‘onto the insulation, for the purpose
-set forth.

" 5. An electrical resistance consisting of an

jannulus of ‘irregular cross-section but sub-

‘stantially uniform cross-sectional -area, and

composed of a mixture of a refractory non-

conductive material and of a conductor of
electricity such as deseribed, the conductiv-
ity of the resistance increasing in a circular
direction from minimum to maximumj; in
combination with a contact arranged to trail
over the face of said resistance, for the pur-
pose set forth.

6. An electrical resistance consisting of a
channeled annulus of substantially uniform
cross-sectional area and composed of a mix-
tare of a refractory non-conductive material
and of a conductor of electricity as described,
the eonductivity of the resistance increasing

1inacireulardirection from minimum to maxi-

mum; in combination with a contact arranged
to trail over the face of said resistance, for
the purpose set forth. »

" 7. An electrical resistance consisting of an
annulus composed of a mixture of refractory
non-conductive material and a’ conductor of
electricity as deseribed, the.conductivity of
which increases in a -circular direction from
minimum to maximum, an electric contact
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and insulation term%nals interposed between
the parts of maximum and minimum con-
ductivity; in combination with an electric
contact-arm arranged to trail over the face of
gaid resistance, for the purpose set forth.

8. An electrical resistance consisting of an
annulus composed of a mixture of refractory
non-conductive material and a conductor of
electricity as described, the conductivity of

“which increases in a circular direction from
minimum to maximum, an electric contact
and insulation terminals interposed between
the parts of maximum and minimum con-
ductivity;
5 contact-arm arranged to trail over the face of

said resistance and means for preventing
sparking when said contact-arm is moved
onto the insulation, for the purpose set forth.

9. An electrical resistance of annular form,

o consisting of a subdivided annulus, the divi-

sions of which are of substantially equal vol-

-

in combination with an electric’

3

‘ume and of different specific resistances, the

conduetivity of said annulus increasing from
minimum to maximum, an insulation inter-
posed between the parts of maximum and
minimum resistance and a conductive con-
tact arranged to trail over said divisions, sub-
stantially as set forth.

10. A graduated resistance, comprising a
number of divisions in juxtaposition, each of
a different specific resistance and a conduc-
tive contact arranged to trail over said divi-
sions, substantially as set forth.

In testimony-whereof we have hereunto set
our hands in presence of two subseribing wit-
nesses. '

JOSEF FRANZ BACHMANN.
ADOLF VOGT.

Witnesses:
GERALD L. SMITH,
C. 8. HOPKINS.
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