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ELECTRICAL RESISTANCE.

SCECIFICATION forming part of Letters Patent Wo. 602,422, datec WNovember 27, 1900.
Application filed Aypril 5, 1900, Serial No. 11,648, (No model.)

rru

Lo all whom Tt muay concern:

Be it known that I, WILLIAM GRUNOW, Jr.,
a citizen of the United States, and a resident
of BBridgeport, county of Fairfield, and State
of Connecticut, have made a new and useful
Invention in KElectrical Resistances, of which
the following is a specification.

My invention has for ifs objects, first, to
construct an electrical resistance which will
withstand rough handling and permitof ready
transportation without injury thereto; sec-
ond, to provide an electrical resistance with
a maximum radiating-surface of a non-ab-
sorbent insulating material; third, to con-
struct an electiical resistance which is adapt-
ed tfor use in places where extreme moisture
prevails or directly in the ground without re-
quiring additional external inclosures, as in
connection with underground or subsurface
trolley systems of electric railways or elec-
tric-lighting circuits, whereby high potentials
from the same can be readily and cheaply re-
duced to low potentials of current suitable for
telegraph, telephone, and railway signaling
purposes,

My invention will be fully understood by
referring to the accompanying drawings, in
which—

Figure 1 is a plan view of one form thereof,
the surrounding or inclosing casing therefor
being illustrated in dotted lines; and Fig. 2
18 an end view as seen looking at Fig. 1 from
the bottom toward the top of the drawings
upon the supposition that the surrounding
medinm is of glass or other transparent ma-
terial. Ifig. 8 is a view similar to Fig. 1 of a
modified form; and Ifig. 4 is an end view of
Fig. 3, similar in all respects to ¥ig. 2. Fig.
D 1s & perspective view of the completed in-
cased resistance-coil, drawn upon a smaller
scale than are the other figures of the draw-
ings.

My invention contemplates the construec-
tion of an electrical resistance made of one or
more carbon or other high-resistant conduct-
ing-rods connected together in multiple or
series, as required, by metallic clamps and
provided with ecirceuit connections at their
ends and all embedded in an insulating me-

go dinm of a vitreous or non-absorbent char-

L acter which will offer large heat-radiating

capacity and withstand l(mg_rh usage.

It also eontemplates the construction of an
electrical resistance made of wire wound upon
1nsulating-cores, together with circuit connec-
tions and the ends of insulated conductors,
all similarly embedded.

For a full and clear understanding of the
invention reference is had first to Ifig. 1 of the
drawings, in which is disclosed one form of
my novel electrical resistance consisting of
two or more rods R R of carbon, earbonized
fiver, graphite, plumbago,or other well-known
equivalent high-l‘esistfmt condueting mate-
ral, said rods being connected tODethel at
their opposite ends in m ultiple, as bhOWl’l Or
1n series, when required, by metallic end
plates «, having clamp extensions ¢ ¢ ¢ ¢,
adapted to be secured about the rods by
serews. Lo the end plates ¢ are secured, by
serews or other c¢ircuit connections, conduct-
ing-wires 10w, insulated as shown. I embed
the entire resistance and circuit connections
as thus constructed in a surrounding casing,
preferably of vitrified stone, cement, ¢ 1&%31‘::,_0].‘
other insulating wmaterial which is 2, NON-

‘absorbent and of such refractory nature as

will admit of its being handied with ordinary
care without cdamage. I moldor form in the
ends of this surrounding casing, at the points
where the conduecting-wires pass out, inden-
tations or pockets 1 I', the funection of which
18 o enable one to coil the insulated conduct-
Ing-wires w 1w in a compact manner for ship-
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ment or use, o0 that the same may not be
damaged. |
In Eltr% y and 4 a modified form of the in-

vention 1is shw n, in which the resistance is
composed of German-silver or other highly-
resistant wire wound in successive spirals
around non-conducting cores, the ends being
connected direcily, as shown, to the insulated
conductors w w and the entire structure and
circult connections embedded, as before, in a
vitrified mass 1B. In this instance I have so
constructed the resistance that the conduc-
tors 2 w both pass out at one end and may
therefore be coiled in the indentation or
pocket I, |

Such resistances have many uses in the arts
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“and when once constructed are capable of be-

ing shipned from point to peint and handled
with less than ordinary care without auny
damage whatsver, They aiso have an espe-
cial utility in connection with electiice rail-
ways of the surface-contact type, in which 16
is often found necessary to utilize resistances
under the ground, my novel resistance ond
the insulated conducting-wirves attacned to
the opposite ends thereof beinyg, when con-
structed as described, free {rom the annoy-
ance of current leakage, it being obvicus that
the insulating-conductors may be of auy
length, thus enabling wme to utilize the struce-
ture in any place where excessive dampness
prevails and without liability of ununecessary
carrent lealkage.

T am aware that it is not broadly new with
me to coat or surround an electrical resistance
with vitreous material, and I maks no ¢laim
hereinafter broad enough to include such a
structure, my most generie claim bdeing di-
rected to an electrical resistance and circult
connections wholly embedded in & mass of
vitreous material, preferablyvof box-like form,
S0 as to present a large and elfective radiat-

ing-surface and simultaneously afford a pro-
tection to the same from moisture, whereby |

it may be placed deeply in the ground or in
moist places to further increase the radiat-

ing or cooling effects and be of sueh & nature
as will enable the user toship or handle quan-

tities of such electrical resistances to the
oreatest advantage and with the least possi-
ble damage.

IHaving thus deseribed my inveuntion, what

I elaim, and desire to secure by Letters Pat-
nt of the United States, 18—

1. Anelectrical resistance and cireuit con-
nections therefor, together with insulated con-
ductors attached to said cireuit connections,

sald resistance, cireuit connections and the.

ends of the insulated conducters being wholly
emboedded inanon-absorbentinsulating mass,
snbstantially as desceribed.

2. An etectrical resistance having circeuid
connections with insulated conductors, said
resistance and the attached ends of the 1nsu-
lated conductors being whollyembedded in an
insulating mass, substantially as described.

3. An electrical resistance composed of a
conductor embedded in a mass of insulat-
ing material of box-like form; in combination
with insulated conductors attached thereto
and extending out of the mass, sald mass be-
ing provided with one or more indentations
or pockets for folding or winding the end con-
duectors therein, substantially as deseribed.

1. An electrical resistance embedded in &
vitrified mass of box-like form; in combina-
tion with insulated conductors secured to the

ends thereof and extending out ol the mass,

said mass being provided with indentations
or pockets, one for each outwardly-extending
conductor, substantially as described.

In testimony whereof I have hereunto sub-
seribed my name this 4th day of April, 1900.

WILLIAM GRUNOW, J&.

VWitnesses:
C. J. KINTNER,
M. K. KBRATING.
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