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To all whom it may CONCETT:

Be it known that I, ARTHUR C. EASTWOOD

a citizen of the United States, residing in
Clevsland Ohlo, have invented certain Im-
provements in Resistance-Coils, of which the
following is a specification.

My 1nventlon relates to certain 1mprove-.

ments in resistance-coils, having for its ob-
ject provision of a self- supportlnw coil which

while simple and inexpensive to construct
~shall be durable and efficient in use, a further
object being to provide a coil which shall au-

tomatwally break or blow out any are formed
between the adjacent contact—segments form-
ing the terminals of a series of coils or be-
tween a segment and a contact arm or brush
bearing upon the same,

- had tothe aeeompanym o drawmﬂs in which—
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Figure 11is aside viewof my 1mproved coil,
showing it as attached to aslab of msulatmn*
materlal Fig. 2 1s a sectional view on the
line 2 2, Fig. 1. Fln* 318 a side view, partly

in sec‘mon of a series of my 1mproved resist-

ance- emls in which is indicated the magnetic

field When an electrical current is ﬂomnﬂ'-
through the resmtance colls; and Fig. 41 18 an

end view of Fig. 3.

In such apparatus as at pr esent eonstrueted -

the resistance is made up of colls, grids, or

other forms mounted in a su1tabls frame or
Wires are carried from various points

case.
in the bank of resistance to suitable contacts

. mounted on a slab of marble, slate, or other
An arm provided with

insulating material.
suitable brushes orcontact-fingersisarran ged
to make electrical contact w1th the above-
mentioned contact segments or buttons, and
motion of the arm euts in or out sections of

the resistance, as may be required in the op-

eration ¢f the apparatus. These connections

from the resistance-sections to the contact

buttons or segments are frequently compli-
cated and difficult to make and greatly .in-
crease the number of pa1ts in a given piece
of apparatus. - Fuarther, in the class of appa-
ratus as above descrlbsd when the contact-
brush passes from acontact of higher poten-
tial to one of lower potential an are is likely

to be set up between these pomts which is in

| many ‘cases destruetwe.

‘These objects I at-
tain as heremafter set forth reference being |

_ Many means have
been devised for combating this are, princi-

pal among them being a magnet so arranged

that the poles are in proximity to the con-
tacts. It 1s found very difficult, however, to
properly direct the lines of force from the
magnet to efficiently blow out the arc. An-

| other method consists in dividing up the re-
quired resistance into a great number of small

parts and providing a separate contact for
each section, thus redueing the difference of
potential between adjoining segments. This
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of course greatlyincreases the number of con-

tact-segments, connections, &c., and where

any considerable amount of resistance is em-

ployed becomes very costly. Ie myimproved
resistance unit the core upon which the coil
is wound forms its eonnection to the contact
segment or plate.
from the sections of resistance to theirrespec-
tive contact-segments are dispensed with.
Further, the 1nsulatlng—tube upon which the
coil 18 wound supports it in position, thus
again redueing the number of parts.. By the
selectlon of certain materials and combining

Hence connecting-wires
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them in proper relations I am enabled to dlS_- _

perse any arc which may be formed between

the contact-segments more effectively fthan
by any means at present known to the art.
I can therefore disregard the difference of po-
tential between ad,]ommﬂ' segments and con-
struct a given piece of apparatus with fewer

sections of resistance, and hence fewer con-

tact-segments and connections, than hasbeen
heretofme possible. Thus by means of my
invention I can greatly reduce the complica-

tion and number of parts, and hence the cost

of any piece of apparatus in which it is used.

In the drawings, A is a core of heat-resist-
ing insulating materlal such as porcelam or
asbestos

B is a rod of magnetic matemal passing
through the core and provided with thwads
to accommodate at one end the nutsc and ¢’
and at the other end the plate d, the nut c?,
and the contact-platee. The plate d is made

of copper, brass, or other conducting mate-
rial and is threaded in place on the rod B.
The plate d’ at the other end of the cail is:
| made of insulating material and is adapted
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* the contact-button ¢'.

2

to slip over ithe end of therod 3. The nute
when drawn up serves to clamp the various
parts of the coil firmly in place ready for re-
ceiving the turns of resistance-wire C. One
end of the wire C is passed successively
through two holes in the insulating-plate d’,
thus serving toretain it in place. The end ¢?

is left of sufficient length for the connection

that may be required. For ordinary series
connection in a bank of resistance this free
end ¢’ is clamped under the nut ¢’ of the next
neighboring coll. After winding the coil the
otherend c¢!ispassed alternately throughslots
d’in the plate ¢ and then given a turn at
right angles, as is clearly shown in Fig. 1.
Thisholdsthe wire in place ready forsoldering
or other electrical connection to the plate d.

I 1s a slab of insulating material on which
are mounted the contact-buttonse. It will be
readily seen that the rod B passes into the
insulating-slab and is clamped in place by a
nut ¢’ at the base of a counterbored hole. The
contact-segments, here shown as octagonal
buttons, are screwed in place on the end of
the rods B. A washer d?is placed between
the end plate d and the back of the slab If to
provide a square bearing. Supposing the cur-
rent enters the coil at the end ¢, it will pass
through the various turns of the coil to the
end plate d and thence through the rod B to
It is evident that the

- turns of the coil C are so disposed about the
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rod of magnetic material B that when current

passes through the coil C the rod B will be
strongly magnetized. Fig. 3 shows clearly
the magnetic field which is set up between
neighboring coils, (the turns of the coils and
connections being omitied for the sake of
clearness,) the course of the magnetic lines
being indicated by the dotted lines. It will
be noted that these lines passdirectly through
the gap or space between the contact-buttons

e e, and as this is the point at which an arc

may be caused by the difference of potential
between the contact-buttons they will effect-

ively disrupt this are.

In Fig. 3, I is the insulating-slab, on which
are mounted a series of resistance-coils and
their contact-buttons e €', ¢ being the first
c¢oll in a series or bank of resistance. e*isa
dead-block of Insulating material on which
the contact-arm rests when the resistance is
out of circuit. Since the form of this contact-
arm has no part in this invention, it has not
been shown.
e to ¢* an arc would ordinarily be set up at

this point, since the circuit is opened by this

movement. T'o dispel this are, a rod of mag-
netic material B’ is magnetically connected to
the rod B by the strap b, and a magnetic field
thus set up through the gap between ¢ and e

It will be seen that T have provided a re-
sistance-coil which,
functions; acts as the blow-magnet to break
any arc formed between its contact plates or
buttons and the contact-arm. The coils are

self-contained and independent of each other |

As the contact-arm passes from

in addition to its other

693,602

to an extent which allows the removal of in-
dividual coils in any easy manner. The con-
tact-plates as they wear out may be cheanly

and easily replaced, 1t only being necessary

to unserew them from the end of the rod I,
an operation requiring but little time and no
dismantling of the appal atus.

I claim as my invention—

1. In a resistance-coil the combination of a
body of insulating material, turns of resist-
ance material wound thereon, and a rod of
magnetic material extending through said
body electrically connected to the turns of
resistance material, with contact-plates also
in circuit with the said coil and within the
magnetic field passing throughsaid rod when

| & current flows through the coil, substan-

tially as described.

2. The combination in a resistance-coil, of
a core of magnetic material, a coil of resist-
ance material surrounding the same and con-
tact-pieces electrically connected to the coil
and to the core, said pieces being within the
magnetic field set up from the said core when
a current flows through the coil, substan-
tially as described.

3. A series of resistance - coils, contact-
pieces therefor placed within the magnetic
field of a current passing through said coils,
the lines of foree of said field breaking any
arc formed between said contact-pieces, sub-
stantially as described. |

4. The combination in a resistance-coil of
a body of insulating material, a rod of mag-
netic material passing therethrough, a con-

tact-plate electrically connected to said rod,
and a coil of resistance material wound on the
body of insulating material also electrically

- connected to the rod the contact-plate being

within the field of the current passmwthwufrh
the coil and the rod, substantially as de-
scribed.

5. A series of resistance-coils; each coil be-
ing provided with a core of magnetic material

- to which it is eleetrically connected, a con-
.| tact-plate on each core, adjacent cores and

their contact-plates being placed relatively
near to each other whereby the magnetic field
produced when a current passes through one
of the coils extends within the space between
adjacent contact-plates, substantlally as de-
scribed.

6. The combination of a tube of insulating
material, a rod of magnetic material passing
therethrough, a contaet-plate fastened to the
end of the rod, turns of resistance material
wound on the said tube, and a metal plate
electrically connected to the rod, one end of
the coll of resistance being connected to the
plate, said plate being within the magnetic
field set up through the rod when a current
passes through the coil, substantially as de-
seribed.

. T'he combination of a core of magnetic
materml aslabofinsulating material through
which said core passes, a coil of wire wound
on the core and having one of its ends elec-
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| _tueally connected to -the same, means for
" clamping the core with-its parts to the slab,"

1o

and a contact-piece detachably connected to

an end of the core, the said piece being re-
movable independently of all parts of the coil

and core, substantially as described.
3. A resistance-coil wound around a core

of magnetic material and connected electric-
ally to sald core at one end of the same, a con-

tact-plate also electrically connected to the
‘same end of the rod and means at the other

end of said rod for making connection to an-
other coil, the said maﬂnetm core serving to

direct the magnetie ﬁeld when a current ﬂows |

through the coil of resistance matemal sSub-
stantlally as deseribed.

0. The combmatlon of a sla,b of msulatmo _

_ ' '\:
ma.terlal & reSIStance coil ha.vmﬂ‘ 4 core of

mao‘netlc material to which one of its ends is .

3

electmcally connected, means for clamping 26

| sald coil to said slab of insulating material,

means for connecting the other end of the (3011

to an adjacent coil and a contact-plate elec-

trically connected to one end of the said core
and within the magnetic field set up where a

current passes through the 0011 substantially
as described.

~In testimony whereof 1 ha,ve signed my
name to this specification in the plesenee of
-two subsecribing witnesses.

ARTHUR C. EASTWOOD.

Wltnesses
C. "' W. COMSTOGK
HERBER‘I‘ P GLIDDEN
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