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To all whom it may concern:

Be it known that I, JAMES J. Woo0D, a citi-
zen of the United States, residing at Fort
Wayne, in the county of Allen and State of
Indiana, have invented certain new and use-
ful Improvements in Resistance - Coils, of
which the following is a specification.

This invention provides an improved con-
struction of resistance coils for carrying heavy
currents, adapted especially to non-inductive
resistances for alternating ceurrents.

Although applicable to other uses, my im-
proved coil has been designed particularly
for the resistance shunt between the commu-
tator brushes that is used with compound
wound alternating dynamos.

My improved resistance consists in a gen-
eral sense of one, two or more flat coils sup-
ported at intervals between recessed insu-
lating plates which themselves are firmly
mounted 1n sockets in a bearing frame. The
flat coil is made by taking a tape or ribbon
of sultable metal, preferably German silver,
and winding one half its length with an open
spiral of insulating material, preferably as-
bestus tape, then doubling the metal tape
upon itself at the middle and coiling it into
a flat coil, the insulating winding serving to
keep the juxtaposed convolutions out of con-
tact with one another. -

The preferred construction of my new re-
sistance is shown in the accompanying draw-
Ings, wherein— -

Figure 1 is a plan. Fig. 2 is a side eleva-
tion. Fig. 3 is a transverse section on the
line 8—3 in FKig. 1. Fig. 4 is a plan of the
supporting frame with the coil removed, the
uprights of the frame being in horizontal sec-
tion on the line 4—4 in Fig. 3. Fig. 5 shows
a fragment of the metal tape with its wind-
ing of insulating tape. Fig.6isan edge view
of the metal tape doubled upon itself, show-
ing its one half wound with insulating ma-
terial and its other half naked. Fig. 7 is a
plan of the same tape showing it wound into
a flat coil, this view being somewhat diagram-
matic since the coil is shown wound more
openly and with fewer convolutions than the
complete coil shown in Fig. 1. Fig. 8 in-
cludes a front and edge view of one -of the
recessed insulating plates of mica for sup-
porting the flat coil. Fig. 9 shows the two
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mica piates e fin perspective. Fig. 10 is a
plan of one of the top platesg. TIig.11 shows
one of the rods d removed. Fig. 12 shows a
modification of the insulafing piates.

To make a non-inductive resistance coil

for alternating currents, I proceed according
to my invention preferably as follows: I take
a ribbon or tape of German silver of a width
and thickness and length thatare determined
by calculation according to the current to be
passed through the resistance, as determined
by formula well known to electricians. As
an example I will mention a tape sixty feet
long, five-eighths inch wide, and .006 inch
thick. 1wind one-half thelength of this tape
or ribbon with an open spiral of insulating
material, as for example with asbestus of
suitable dimensions, naming for example a
tape three-eighths inch wide by one-sixteenth
inch thick. This is wound spirally in the
manner shown in Fig. 5, where ¢ is the metal
tape or ribbon and b is the insulating wind-
ing. The spiral insulating winding is made
very open in order to leave ample air spaces
between the successive convolutions of the
insulating spiral. After winding one-half of
the metal tape in this manner, it is then
doubled upon itself in the middle as shown
in Fig. 6, so that it constifutes in effect two
parallel metal tapes, one of which is wound
with the insulating spiral, and both of which
are electrically joined or connected at one
end, that is to say, at the point where the
tape 1s doubled upon itself. An obvious
modiftcation would consist in taking two
wholly distinet tapes, winding one with an
insulating winding, and soldering or other-
wise joining the other.one toit. The double
metal tape is then coiled upon itself so as to
form a flat coil, which isillustrated in a some-
what diagrammatic manner in Fig. 7, the coil
usually containing many more convolutions
than that shown, and the tapes being drawn
more closely against each other. In s0 coil-
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ing the tapes, the naked tape is confined be-

tween two insulated tapes on opposite sides,
S0 that it is protected from coming into con-

tact with either of the adjoining tapes and
The spiral

thereby short-circuiting the coil.

insulating winding by reason of its open na-
ture provides open spaces for circulation of
alr at frequent intervals, in order that the
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heat which is disengaged in the coil may be | is to be applied), this operation being contin-

readily conducted away by the air which will
circulate upwardly through these spaces as it
is heated from the ceil. To make the cireu-
lation most eflective, the coil is arranged
horizontally flatwise withits component metal
tape arranged edgewise or in vertical planes.

The flat coil constructed as already de-
sceribed 1s lettered A. Ordinarly a plurality
of these coils are employed, and they are
mounted one above another in the manner
shown in Ifigs. 2 and 3. IFor the proper sup-
port of these coils at suitable distances apart,
and so that they shall be thoroughly insulated
by heat resisting insulation, 1 provide a sup-
porting frame and recessed 1nsulating plates
of mica which I will now describe.

A metal base-plate I3, preferably of the
shape shown in Fig. 4, with ventilating open-
ings ¢ ¢ through it, has screwed into 1t at
proper 111tervals a series of pairs of upright
pins or screw rods d d, which project up for
a greater or less helnht depending upon the
11111111361‘ of coils A A that are to be supported
upon the frame. The pairs of rods d are ar-
ranged at sultable intervals, and the two rods
of eaeh pair are set somewhat wider apart
than the width of the flat coil between its in-
ner and outer convolutions. Theseveralrods
d are grooved from end to end, (see Fig. 11)
and each rod 1s so turned that its groove shall

be presented toward the other rod of the same

pair. Preferably the two rods of each pair
are set at equal distances from each other.
A series of recessed insulating plates e of
mica or other suitable insulating material are

provided of the construetion shown in Fig.

8. Kach plate is of just sufficient length so
that its opposite ends may {it into the grooves
in the rods d of one pair, as shown in I“in*
4, LKach plate is provided with a recess ¢’
of just sufficient length and height to re-
¢elve within 1t the correqpondmn pmtlon of
the coill A. Kach plate eis made wide enough
so that its portion ¢* below this recess equals
in width the desired spacing between the
coils A A. In the construction shown there
are six pairs of rods d, and accordingly six
insulating plates e are slid down with their
ends inthe grooves of the rods until their
bottomsrest upon the top surface of the base-
plate 3. The first or lowest coil A is then
placed in position in the recesses ¢’ of the
several i1nsulating plates, whereby the coil
1s properly confined in place and is properly
supported at suitable intervals by properin-
sulations of fireproof material. Anotherset
of insulating plates ¢ is then slid into the
grooves in the rods and pressed down close
against the top of this lowest coil, so that the
coll 1s confined in place between the insulat-
ing plates below it and those immediately
above it, as shown in Fig. 3. A second coil
A 1s then inserted in the recesses of this up-
per or second set of insulating plates. A third
set of insulating plates eis then put in place
on top of this second coil A (if a third coil A

ued until all the coils A that are desired to
be mounted have been thus putin place. On
top of the upper coil A is placed a series of

plates 7, as shown in Fig. 3, these plates being

of the same length as the plates e, but with-
out any recess ¢’ in the top thereof, being in
fact mere plain rectangular plates of suitable
length and width (see Fig. 9). Then to hold the

several insulating plates carried between each

pairof rods firmly in position, as well as to pre-
vent any spreading of the rods,a metal plate
g (Ifig. 10) is applied to each pair of rods,

these plates having holes in their opposite

ends which slip over the upper ends of the
rods, and on the protruding ends of the rods,
which are screwthreaded, and screwed nuts 2
which clamp the plates g firmly down in place
on top of the insulating plates /. By means
of this construction any number of coils A
can be mounted in the same frame, using the
same base-plate B, and without alteration of
the insulating plates e f or metal top platesy
or nuts h, the only change required belng
that the serewthreaded rods d shall be made
appropriate in length,

It remains now to describe the several elec-
trical cohnections. The electric terminals of
the entire resistance consist of binding posts
C C’ which are mounted preferably above the
coils. They are preferably mounted on a
plate 2 of insulating material, such as marble
or porcelain, which is mlpported by being fas-
tened at 1ts opposite ends to inward pmlnnﬂ

gations g’ of the corner plates ¢, which to the
extent of these prolongations arelonger than
the other plates. To the binding post O 1is
soldered or otherwise secured a metal rod or
wire 7 which extends to one side beyond the
coils A A, as shown in IMig. 1, and thence ex-
tends downward as shown in Ifig. 2, and ter-
minates opposite the uppermost coil A, its
end being soldered to one end of the German
silver tape of this coil. The opposite end of

the tape of this same coil is similarly united

to another conducting wire or rod fk,which
extends thence downward and its opposite
end is soldered to one of the ends of the Ger-
man silver tape of the next coil A beneath, as
shown in Ifig. 2. The opposite end of this
intermediate coil is similarly soldered to an-
other wire or rod %', which extends thence
downward to the lowermost coil A, being sol-
dered to one end of the tape thereof. 'The
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opposite end of the tape of this last coil is -

soldered to the end of a wire or rod 5’, which
is a counterpart of the wire 7 except that
it extends farther down. 'The upper end of
this wire 3" is soldered or otherwise united to

[25

the binding post C’, whereby the circuit is

completed between the two binding posts.
All the connections with the wires j £ 9" k" are
preferably made by rolling the end of the
metal tape into an eye or socket, into which
the end of therod isthrust and then soldered.

IFFor conveniently and firmlysupporting the
entire resistance on the frawme of a dynamo
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or in any other analogous location wherever

opposite parallel bars or supporting ledges
are formed between which the resistance can
be placed, I provide the base-plate B with

upwardly projecting hooks m m, the hooked

ends of which are turned outwardly as shown

best in Kig. 2, so as to engage and hook over

the parallel bars shown in dotted lines at D
D in this figure.

order that when the resistance hasto be passed
up from beneath between the parallel bars D
D the hooks m may first be turned inwardly
or parallel with the endsof the base-plate un-
til after the resistance has been brought up
to a Httle above the required position, where-

upon they are to be turned outwardly, as
shown, and then by dropping the resistance
down they will rest upon the bars. To make:
a firm seat I prefer to employ one hook m at

one end and two hooks at the opposite end.
T'o insulate the frame of the resistance coil
from the frame of the dyname, I prefer to
form the hooks m with insulating coverings
1, as shown 1in Fig. 2, at the points where they
come in contact with or rest upon the bars
or ledges of the frame. These insulating
coverings may consist of a soft rubber tube
drawn over the hooked end of the respect-
1ve hooks. o

In using mica for the plates e f, I have
found that the thinleavesorlamins of which
it is composed are liable to be split apart in
shaping or preparing it. To overcome this
difficulty, I form the plates at short intervals
with holes p through them,and through these
holes I pass a fine wire ¢, preferably a soft
copper wire, sewing or weaving it back and
forth through the holes in suech manneras to
tietheseverallaming closely togetherand pre-
vent the separation of the mica plate into its
component leaves. This wire g does not af-
fect the insulating properties of the support-
ing plates, and is not itself heated by indue-
tion, since 1t extends in such direction that
1t is not affected thereby.

My invention is susceptible of considerable
modification without departing from its es-
sential features. I'or example, the insulat-
ing plates ¢ f may be made of other material
than mica, as for example of molded porce-
lain or annealed glass, which for better ven-
tilation should be brought to an edge where
they touch against the resistance coils.
Miea, however, is preferable because it is not
affected by heat, and by being made in thin
plates set vertically, it offers the least ob-
struction in the upward currents of air. Al-
though it is preferable to employ plates

of insulating material cut out on their upper

sides to form recesses ¢’ into which the re-
sistance c¢oils may be dropped, yet these re-
cosses are not wholly essential, since the
spaces for receiving the coils may be other-
wise provided, as for example by the con-
struction shown in Fig. 12,which corresponds

The hooks m are made to
secrew into the base-plate B, or are otherwise
swiveled thereto so thatthey canbe turned,in

i

to one side or half of Fig. 3, the sketch be-
neath it showing the construction in horizon-
tal section. In this construction the vertical
pins or rods, here lettered d’, arenot grooved,
and against them fit grooved uprights of in-
sulating material, porcelain for example, let-
tered ¢ ¢, which have grooves on one side en-
gaging the upright pins, and on their oppo-
site sides have deeper grooves in which are
thrust the ends of mica or other insulating
strips » . The upright insulators ¢ being
first set in position, a strip. r has its ends en-

| tered into their grooves and is pressed be-

tween them to the bottom; the first coil A is
then dropped down into place on this strip.
A second strip 7 is then applied (this being
done of course at all the insulating supports),
and a second coil A is then put in place;

these operations being repeated until all the.

coils A that are desired have been put in

place, whereupon a strip » 18 applied on top

of the upper coil, and the plate g (Fig. 10) is
applied on top of this to hold the strips down.

In this way recesses are formed for inclosing

the coils without the formation of any re-
cesses in the individual insulating plates.
But the construction first described is much
to be preferred. The modification thusillus-
trated shows that the opposite grooves may
be formed in the insulating plates instead of
in the rods or pins d of the frame. Many
other analogous changes of detail may be em-
ployed in place of the precise details shown.
- I claim as my invention the following-de-
fined novel features, substantially as herein-
before specified, namely:
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1. A resistance eoil consisting of two paral-

lel metal tapes, one of them wound with an
open spiral of insulating material, and the
two colled together into a flat coil. |

2. A non-inductive resistance coil consist-
ing of two parallel metal tapes connected to-
gether at one end, and connected to the ter-
minals at their other ends,one of them wound

105
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with a spiral of insulating material, and the

two coiled together into a flat coil.

3. A resistance coil consisting of a metal
tape wound for half its length with an insu-
lating spiral, doubled upon itself at its  mid-
dle, and then coiled into a flat coil.

4. A flat coil combined with insulating
plates at intervals, set edgewise and holding
the coil, and a frame for supporting said
plates. | |

5. A flat coil combined with pairs of insu-

(15
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lating plates at intervals, having recesses to

receive the coil, and the plates of each pair
inclosing the coil between them, and a frame
for supporting said plates. | | :
6. A flat coil combined with insulating
plates at intervals, set edgewise and embrac-
ing the coil, and a frame constructed with op-
posite guidesreceiving the ends of said plates,
whereby the plates are held in position.
7. A flat coil combined with insulating
plates at intervals for supporting it, and a
frame having pairs of grooved rods at inter-
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vals with their grooves engaging the ends of | lating plate ¢ mounted on said top plates, and

the respective plates.

3. A plurality of flat coils arranged one |

above another, combined with superposedin-
sulating plates arranged at intervals, having

recesses to receive the coils, and a frame for
supporting sald plates formed with upright .

grooves recelving the ends of the respective
saperposed plates.
9. A plurality of flat coils arranged one

above another, combined with superposed in- :

sulating plates arranged at intervals, said
plates formed with recesses in their upper
portions to receive the coils, with each recess
closed on its upper side by the bottom of the
plate above it, and a frame for supporting
said plates.

10. Thecombination with coils A A of base-
plate B, pairs of grooved rods d d projecting
therefrom, insunlating plates e ¢ with their
ends confined in the groovesin said rods and

formed with recesses receiving said coils, in- |
sulating plates f f over the topmost eoil, and

plates g g applied over the upper insulating
plates and having holes engaging the upper
ends of the rods and fastened thereto, where-
by the insulating plates are held in place.
11. The combination with coils A A, base-
plate B, pairs of grooved rods d d, insulating
plates e e f for supporting and confining the

coils, top plates g fastened to the rods, insu- |

. 507,345

binding posts C C’ supported on said plater.

12. The combination with coils A A of bind-
ing posts C C’ and condueting rods 77" lead-

ing therefrom and terminating opposite the

upper and lower coils and joined to one end
of the respective coils, and the opposite ends
of said coils connected together through in-

termediate electrical connectors extending

from cvil to coil. .. o
13. A resistance coil having a supporting

frame, and hooked rods having a rotative en-

cgagement with said framme, so that by turning
them their hovks may be turned out to over-
hang beyond the frame or turned in within
the frame, whereby the frame may be sus-
pended between opposite parallel bars or
ledges.

14. The combination with a flatcoil, of mica
insulating plates for supporting it, pierced
with holes at intervals, and wired through
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these holes to prevent separation of the mica

laminee.
In witness whereof I have hereunto signed

my name in the presence of twosubseribing

witnesses.

JAMES J. WOOD.

Witnesses:
ARTHUR C. FRASER,
GEORGE H. FRASER.
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