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10 all whony i& may concern:

Be it known that I, HARRY PHILLIPS DA-
VIS, a citizen of the United States, residing
in Pittsburg, in the county of Allegheny and
State of Penunsylvania, have invented a new
and useful Iimprovement in Rexistance-Coils
and Supports Therefor, (Case No. 1,020,) of
which the following is a specification.

My invention relates to resistance appara-
tus for use in counection with electrical eir-
cuits; and it has for its object 10 provide a
simple and ivexpensive element comprising
a resistance-coil and a supporting- frame
therefor and also a series of such elements
which may be readily and inexpensively com-
bined, so as to coustitute a compact, thor-
oughly-ventilated,aind durable resistance-col-
nmn,

My iuvention is an improvement upon the
subject-matter of Patent No. 513,457, erauted
to the Westinghouse Electrie & Manufact ur-
ing Company on the 23d day «f January,
1894, on an application filed by me.-

My invention is especiully usefulin connec-
tion with theoperation and control of railway-
motors, but is obviously susceptible of usein
any other relations where it is desired tc in-
troduceagreateroralessamountef resistance
into an electrie cireuit.

Referring now to the drawings, Figure 1 is

. alongitudinal sectional view of a resistance-
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column constructed in accordance with my
invention. Figs. 2 and 3 are elevations of
the respective end frames of the column
shown in Fig. 1, and Fig. 4 is an elevation
of one of the intermediate frames. :
The resistance unit or element 1 is in the
present case a spiral coil of strap metal of
suitable composition and dimensions Tor the
purpose desircd, the several turns being in-
sulated from each other by intercoiled inznu-

- lating material 1°—such, for example, a.
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serapsof mnica, This insulating material pref-
erably projects laterally beyond the edges of
the metal strip, as indicated in the drawings.

The frame 2 for supporting the coil com-
prises two concentric rings 8 and 4 in the
same plane and connected by a plurality of
arms or spokes 5 and a third ring 6 of greater
diameter and located in an adjacent plane,

i the mir 6 being joined to the ring 4 by means
l of a plurality of pairs of approximately par-
allel arms 7. The difference between the ex-
ternal diameter of the ring 4 and the interrpal
diameter of the ring 6 is substantially equal
to the thickness of the coil, so that after cach
coil is wourd upon the outside of the ring 4
it will fit inside of the ring 6 of the adjacent
supporting-frame 2. Each ving 6 may be pro-
vided at one side with a perforated lug 8 to
receive a conductor and with binding-gserews
9 to clamp the conductor thereto.

In order tospace apart the adjacent frames
2and properly insulate them from eachother,
I iuterpose between them a plurality of
blocks 10, of insulatine material. I have
{fvund that pressed asbestos is a desirable ma-
terial of which to make these blocks; butany
other material that way be found suitable
may obvionsly beemployed.  In order to pre-
vent dislodgment of the blocks 10, I may pro-
vide the arms 7, between which tho biocks are
located, with inwardly-projecting tugs 11 and
form the blocks with corresponding gorooves
or recesses, inio which the lugs fit. The in-
ner end of cach resistance-coil may be fas-
tened to the ring 4, on which it is wound, by
any suitable means, and its outer end may be
also fastened to the ring 6 of the adjaceny
frame by any desired means. Forthe latter
conrection I have shown in Fig. 4 a plate
12 and elamyping-serews 13, an opening 14 be-
ing provided in the ring 6 adjacent to the
clamping device, through which the end of
the strip may project. .

Auny desired number of frames and coils
may be combined to form a column, and for
the purpose of suitably clamping and sup-
porting the several elements I mount them
upon a rod 15, from which they are insulated
by means of a tube 16, of suitable non-con-
ducting material. The end frames 17 and 18
are made of slightly-different form from the
inner frames and are provided with strength-
ening-ribs 19, as indicated in Figs. 2 and 3.
The several elements of the column may be
clamped together upon the rod 15, so as to
constitute a durable compact structure, by
means of binding serews or nuts or any other
suitable clamping devices. (Not shown.)
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When {hus combined, it will be noted that
the individual members of the column are
spaced apart, so as to provide thorough ven-
tilation, that the individual coils are well in-
sulated from each other, and that the whole
structure is inexpensive and compact in con-
straction and arrangement.

My invention may obviously be modified
as regards minor details of construction with-
outdeparting from theinveution, and I there-
fore desire it to be understood that the inven-
tion is not limited, except in so far as limita-
tions are specified in the claims.

I claim as my invention—

1. A resistance element comprising two
rings of different diameters projecting in op-
posite directions from an open-work frame, a
spiral coil of resistance material surrounding
the smaller ring and a plurality of insulating-
blocks mounted in the frame at one side of
the coil.

2. A resistance element comprising two

.rings of different diameter located in parallel

planes and connected by a plurality of par-
allel arms and insulating-blocks severally lo-
cated between said pairs of arms.

3. A frame for a resistance-coil comprising
two rings of different diameter and located
in parallel planes and connected by a plu-
rality of pairs of substantially parallel arms.

4. A resistance-column consisting of a set
of superimposed frames each of which com-
prises two rings of different diameter located
in different planes and connected by a pla-
rality of pairs of arms, insulating-blocks be-
tween the several pairs of arms and resist-
ance-coils coucentrically disposed between
the several rings of lesser diameter and the
rings of larger diameter that pertain to the
adjacent frames. )

5. A resistance-column consisting of a set

ofsuperimmposed annularframeseach of which
comprises two concentric rings in the same
plane and a third ring in a different plane, a
plurality of pairs of arms between the last-
named ring and the outer ring in the other
plane, insulating-blocks between the several
pairs of arms and spiral resistance-coils in-
terposed between the outer rings and the
rings of lesser diameter pertaining to adja-
cent frames.

6. A resistance-element frame comprising
two concentric rings in the same plane con-
nected by radial arms, a third ring in a dif-
ferent plape and a plurality of pairs of arms
between the third ring and the outer ring in
the other plane.

7. A resistauce element consisting of a
frame comprising two concentric rings and
connecting-arms, a third ring in a different
planeanda plurality of pairs of arms between
the same and the outer ring in the other plane
and a spiral coil of interleaved, conducting
and non-condueting strips wound upon one
of said rings.

8. A resistance-column consisting of a rod
and a set of resistance elements mounted
thereon, each of which comprisesaframe hav-
ing two rings of dilferent diameter located in
parallel planes and counected by a plurality
of pairs of arms, non-conducting blocks lo-
cated between said arms and a spiral resist-
ance-coil interposed between each ring of
lesser diameter and the concentrically-dis-
posed ring pertaining fo the adjacens frame.

In testimony whereof I have hereunto sub-
sceribed my name this 16th day of December,
1901.

HARRY PHILLIPS DAVIS.

Witnesses:

TI. N. BARTLETT,
Jos. W. ALEXANDER.
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