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1o all whom & may concern.:

be 1t known that I, SIDNEY 11, SHORT, of
Cleveland, in the county of Cuyvahoga and
dtate of Ohio,have invented certain new and
usefulimprovementsin AdjustableRheostats;
and 1 do hereby declare the followingto be a
full, elear,and exactdeseription of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use

ro the same.

L5

35 any of them may be adapted.

45

50 econductingprojections.

This invention relates more particalariy to
an adjustable rheostat for the motor-cars of
electrie railwayvs, but is not restricted to such
rheostats. |

It consists in a number of insulating-re-
ceptacles filled between electrodes or con-
ductingend plates with subdivided conduct-
ingorsemi-conducting material—like carbon-
powder, forexample—and provided with con-

20 tacts, in combination with connections for

electrically connecting the contacts of said
receptacles in series with one another and 2
travelingeontact which moves over the afore-
sald contacts and breaks the contact with the

25 plates as it connects progressively said recep-

tacles In series in the eireuit through the said
traveling contact.

The Invention also comprises certain im-
provements which are desiguned to be used 1n

30 connection with each otherin a rheostat hav-

ing aswiteh-arm or contact traveling over a
series of contact - plates, bub which are in-
cluded severally as well as collectively for
use in any form of rheostat to which they or
They may be
stated asiollows: '
First. The plate or electrode at one or at

each end of & body of subdivided conducting

material—such as carbon-powder, which con-

40 stitutes the resistance proper—is provided

with a number of conducting projections,
which penetrate the said body of conducting
material and serve to improve the electrical
connection and to maintain it should the
sald conducting material settle. Preferably
the end plate is of conducting material and
18 1n contact with the subdivided conductor;
but the invention extends generally fo an end
plate or electrode provided with a number of
Preferably, also, the

T e~ mm

projections are tapering or wedge - shaped,
so as to penetrate the conducting material
and pael better, and are of an elongated flat
or fin-like form, so as to expose a compara-
tively large surface to the subdivided con-
ductor., The invention extends to the use ot
one or more of such tapering or lin - like or
tapering and fin-like projections.

mecond. The 1nsulating - receptacies ave
made with metal casings lined with insulat-
12 material, and these casings are ribbed or
simtlarly formed externally, so as to increase

the radiating and heat-condueting surface,
~and thus to keep down the temperature ol

the receptacle and its contents. The walls
of the casing may be slotted or enfire.
‘Third., The insulating-receptacle is made

§

55

6o

L

oblong (and preferably rectangular) in cross- .

‘section—that is, in section in a planc parallel

with the end plates—thereby favoring the ab-
straction of heat by diminishig the comparva-
tive thickness of the receptacle.

Fourth. One or both of the end plates for
retaining thesubdivided condueting material
in the insulating-casing (of whatever descrip-
tion) are provided with a projection which
fits said receptacle and bears upon the sub-
divided conducting material therein, as well
as with one or more conducting projections
which penetratethesaidcondueting material.
Such end plate issecured by bolts to the casing.

IFifth. The end plates or electrodes at onc
end (or 1t may be at both ends) of one or more
insulating-receptacles containing subdivided
condueting material are provided thereon
with contacts for the switehing means, said
contacts being preferably integral with the
end plates or electrodes. duch contacts are
included in the invention irrespective ol their
precise position on the eund plates or elec-
trodes as well as when placed in line with the
subdivided eonducting or resistance material.
Dy arranging the resistance (or each of a
number of resistances) between two plates or
electrodes, one {or both) of which 1s provided
with a contact for the switching means, 4
very compactinstrumentis obtained, particu-
laviy it the contact be on that partof the plate
whieh 1s directly in line with the resistance.
Compactness can be sceured in thigway with
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differ ent 10515‘[&11 ces. This 1eet111 e is 1neluded
therefore in the invention with one or more

- resistances in general as well as with one or

o |

more 1e51sta,nees of ellbdwlded conduetmﬂ'
material.

Sixth. The contacts on the re51etanees for
the switching means are preferably rounded,

" and the travelmﬂ contact for nse therew 1l:h

R

preferably conmste of a number of plates

ﬂembly mounted and arranged to bear-edge-

wise on the econtacts over which they uavel

Seventh. The resistance or resistances are
supported between side walls with free spaces
around the resistances or their casings, which
spaces are open at the ends, so as to allow a
free circulation and a natmal draft should

the resistances become warm. So far aslam

~aware this arrangement of resistances be-

20

30

35

tween walls Wthh form & sort of flue admit-
ting of such draft is new, broadly, and is in-
duded in the invention w1th resistances in
general as well as those composed of subdi-
v1ded conducting material, the casings for
the latter being ef metal exteumly 11bbed or
otherwise or ef other material.

Kighth. The end plates or electrodes are
p10V1ded with conducting extensions so dis-

posed that those belonwmn* to adjacent re- |
sistances overlap when they are arranged 1n

series, and these overlapping extensions are
bolted together, so that the bolts electrically
connect the resistances in series. The exten-
sions are preferably formed integral with the
endl plates or electrodes, but.may be ettaehed

thereto in any suitable way.

Ninth. The end plates are made of about
the same width as the Insulating-receptacles
and are provided with projections depthwise

- of the same, whereby they may be bolted to
40

ears on the receptacles or to the outside sup-
port. |

The invention fmther comprises certain
additional constructions, combinations, and

~ improvements, as her einafter set forth.

50
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In the accompanying drawings, which form
part of this specification, Fln*ure I is a plan

of an adjustable rheostat conetrueted in ac-

cordance with the invention. Fig.II isaver-
tical section on line 721 of TFig. I Figs. 111
and IV are a side and- an end view, respect-
1vely,of the casing for an msula,tmn'-reeepte-
cle. Figs. V, VI, and VII are respectively a
side view, a plcm, and a cross-section on line

vz of an upper end plate; and Figs. VIII and
IX are respectively a side view and a plan

of a lower end. plate.

The metal (cast-iron) casing A for each re-
sistance I3 is made, as shown, w1th open ends
and with sides having slots 2tl1e1*ei.n and ribs
3 on their outsides. This casing is oblong in
cross-section or plan, as seenin Fig.IV. Lugs
4 are provided on the narrow sides of the cas-

‘ing for fastening the end plates or electrodes

C and D to the easing A. The casing A is
lined with msulatmﬂ' material, (see I I‘w' 11,)
consisting of, say, an outer ]eye1 of mica 5
and an inner layer 6 of asbestns. The me-

448,682

| alhe end pmtee or eleetmdes C and D are.

each secured to lugs 4 by bolts7, with insula- |

tion under their hea,ds and nuts, so that the
end plates are insulated from the casing A.
Each end plate is provided with proj iections 8

in the form, as shown, of wedge shaped fins
curved on the bottom, and a,lse with projec-
tions 9, which fit within the open end of the
casing A. Oneof the end plates or electrodes
havmg been secured in position on the cas-
ing, the latter is filled with the resistance B
in the form of a body, Fig. 1I, of subdivided

conducting materml——say hal dcel bon orchar-

coal or 0the1 carbon in powder, or 1t may be
other subdivided material of appropriate con-
duetivity—and the other end plateisapplied
and bolted. The subdivided conducting ma-
terial may be erowded into the 1nsula,tmn*-1 e-

ceptacle constituted by the lined easmo'A and

its end plates, if desired. 'T'he projections Y

bear upon the resistance material B, and the

projections 8 by penetrating into the body of
said material improve the electrical connec-

settle away from one of the end plates.
the said circunit will be completed through the

resistance or subdivided conductor B
asmuch as this latter is insulated from the
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| tion, and also serve to maintain it should the
subdivided conductor or resistance material
By

' connecting the end plates C and D in cireunit

95

~In-

casing A, it is evident that one of the end

plates need not be insulated therefrom, bat
may be made In one piece with the ‘said
casing.
easmﬂ*belnn' made solid or entire. It mll be
obeerved that as thus favr described a resist-

The slots 2 may be omitted, the.

100

ance has been secured whose small width com-

paratively (due to the oblong form) and the

ribbed exterior of whose metal casing favor
the dissipation of the heat generated by the
electric current. 'The 1eeepta,cle for the re-
sistance material or subdivided conductor B
is made very simply, the plates which form

the ends of the receptacle constituting also

105
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the electrodes to convey the current to the

sald material. An efficientand durable elec-
trical connection is at the same time made

‘between the end plates or electrodes C dnd D

and the resistance material B.

The end plates C and D are plewded mth
eon_ductmfr bracket-extensions 10, 11, and 12,
respectively which are shown inteﬂ‘ral with
the end plates or electrodes, and which are
bolted to supporting-blocks I G of the non-

115
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conduneting material—as wood, for example.

The end plates with their extensiens consti-

tute brackets for upholding the resistance.” -

‘Spaces are preferably left betweeun the out-

side of the casing A and the walls of the said

blocks F and G, so that the air may have free

125

access to all bIdES of the casing, and the spaces,

moreover, are preferably left in free commu-
nication with the outside atmosphere, so that
the current may draw through.

When the casing A is plaeed vertically in
the space between the blocks F G, as it is de-

130

signed to arrange i, althouﬂ'h 1t may be oth-
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erwise placed and still be within the inven-
tion, the dratt which would naturally take
place will be lengthwise of the ribs 5 and as-
sist 1n carrying off the heat from the casing.
To inerease the compactness and simplie-
ity of the apparatus, one of the end plates or
electrodes is provided with or 1s made to
serve as the contact for the switeching means
or at least as the supporting means for such
contact, and it is moreover arranged that the
sald contact shall be over or in line with the
subdivided conductor or resistance 13. AS
shown the outer surface of the end plate C1s
rounded at 13 (see I'ig. VII) in order toserve
Other forms of contact may
be employed. It is preferred to employ :
movable switching-arm Il to connect in and
cut out the resistance, said arm being pro-
vided with a traveling contact IX to bear upon
the contact1s of the resistance. Atraveling
contact of any suitable form may be used;
but preferably the new or improved {form
shown is emploved. 1t consists of a number
of plates flexibly mounted on the end 14 of
the arm II, which forms a journal for said
plates. The plates bear at their edges against
the opposing contacts and are held against
the same by springs 15, one for each plate.
The arm I itself is journaled in a bracket
16 and is provided withoperating-arms 17.
One such resistance as above described
could be used by itself; but preferably a num-
ber of them are employed electrically con-
nected in seriesand soarranged thatthe con-
tact I travels over them progressively. ‘T'he
bearing edges of the plates of contact Iv ave
made of such length as to bear upon the con-
tacts 13 of, say. two adjacent resistances at
the same time.
secured to bloeks I G, common to the series
in the slot or groove between them. In order
to facilitate the connection of the resistances
in series, the bracket-extension 10 of one re-
sistance 1s made to overlap the extension 11
of the adjacent resistance, the extensions 10
and 11 being set obliguely in opposite direc-
tions, and the same bolt 18 mechanically and
electrically connects the end plate C ot a re-
sistance with the end plate D of the adjacent
one, as well as secures the said plates to the
block . One wire L of the exterior circuit
is connected with the traveling contact Ix
through the switehing-arm I, as shown, the
other wire M of said circuit being connected
with one of the resistances. The plate N 1s

insulated from the resistances, and the con-

tact IX rests thereon when it is desired to open
the circuit or disconnect it entirely from the
resistances.

In operation the contact IX travels over the
contacts 13 of the resistances, connecting the
different subdivided conduetors or bodies 13
of resistance material progressively in series
with each other in the circuit of the wires L
and M or cutting them progressively out of
the circeuit, according to the directionin which
the arm 1 18 moved.

The series of resistances are:

-

s

[Maving fully deseribed my invention, what
I claim as new, and desive to scewre by Letters
Patent, 1S— o

1. An electrical resistance comprising o
body of subdivided condueting material—like
carbon-powder, for example—held in an Insu-
latine-casing, and metallie end plates in ¢on-
tact with the subdivided conducting material
and provided with a number of conduecting
projections which penetrate sald material, 1n
combination with switching means, substan-
tially as deseribed. o

2. An adjustable rheostat comprising a
number of electrical resistances, each consist-
ing of a body of subdivided conducting ma-
terial—Ilikke carbon-powder, for example—
held in an insulating-casing, and electrodes or
end plates in contaet with the subdivided con-
ducting material and provided with a num-
berof conducting projections which penetrate
said material, in combination with switching
means and electrical connections, whereby
said resistances maybe progressively ineluded
in an exterior circuit, substantially as de-
seribed.

3. An electrical resistance comprising, in
combination with a body of subdivided con-
ducting material held in an insulating-cas-
ing, an end plate in contact with the subdti-
vided material and having one or more ta-
pering wedge-shaped conducting projections
which penetrate said material, and switching
means, substantially as described.

4. An electrical resistance comprising, in
combination with a body of subdivided con-
ducting material held in an insulating-cas-
ing, an end plate having one or more elon-
oated flat or fin-like conducting projections
which penetrate said body, substantially as
described. |

5. In an electrical resistance,an insulating-
receptacle forholding the resistance material,
composed of a skeleton frame of metal pro-
vided with an interior lining of insulating
material and subdivided conducting material
held within the lining, substantially as de-
scribed. |

6. An electrical resistance comprising an
exteriorly-ribbed ecasing of metal lined with
insulating material, a body of subdivided
conducting or resistance material insaid cas-
ing, and conducting end plates in contact with
the resistance material, substantially as de-
seribed.

7. An adjustable rheostat comprising a
number of electrical resistances, each com-
posed of @ body of subdivided conducting
material in an exteriorly-ribbed casing of
metal lined with insulating material and pro-
vided with electrodes, in combination with
switching means, substantially as desecribed.

3. The combination, with an insulating-
casing and a body of subdivided conducting
material therein, of an end plate having &
projection which fits said casing and bears
upon said body, and provided also with one
or more projections which penctrate the said
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body, said end plate being bolted to the cas- | conductor, and ga-n_d plates or electrodes in

ing, substantially as described.
U. In combination with switching means,
a resistance comprising subdivided conduct-
Ing material in an insulating-receptacle ‘and
an electrode or end plate provided with a con-
tact integral therewith for the said switching
means, substantially as described.
10. Thecombination,withswitching means,
of subdivided conducting material constitut-

Ing aun electrical resistance interposed be-

 tween two plates, one of which is provided

20
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with a contact thereon and integral there-

with and in operative relation to the said
switching means, substantially as described.
11. In combination with switching means,

a number of electrical resistances, each com-
posed of subdivided conducting material and
Interposed between two_plates, one of which
is provided with a contact integral therewith

and in operative relation to the switching

means, substantially as deseribed.

12. A number of electrical resistances, each

composed of subdivided conducting material
interposed between two plates, with a contact
on one of said plates and integral therewith,
in combination with a traveling contact and
electrical connections whereby said resist-
ances may be included in or eut outof cireuit
progressively, substantially as described.

13. A number of electrieal resistances, each -

comprising a body of subdivided conduecting
material,and an electrode-plate provided with

a contact thereon and integral therewith, in
combination with electrical connections and

a traveling contact movable over the afore-

sald contacts, substantially as described.
14. An oblong insulating-casing filled with

subdivided conducting material and provided

with lugs on the narrow sides, in combination

with oblong end plates making contact with
the subdivided material and having projec-

~tions abovesaid lugs to which theyare bolted,

substantially as desecribed. _
15. An electrical resistance composed of

subdivided cendueting material, in combina- |
tion with an insulating-casing inclosing said

contact with the subdivided conductor and
having bracket-extensions integral with said so
end plates or electrodes, substantially as de-
scribed. | . - |
16. An electrical resistance comprising an
insulating-casing, a body of subdivided con-
ducting material therein, and end plates pro- s5s
vided with bracket-extensions integral there-
with, in combination with an insulating-block
interposed between said extensions, which are

fastened thereto, substantially as described.

17. A resistance comprising an insulating- 6o
casing, a'body of subdivided conducting ma-
terial therein, and end plates provided with
bracket-extensions, in combination with in-
sulating-blocks between which the resistance
13 placed and to which said extensions are 63
fastened, substantially as deseribed.

15, The traveling contact composed of a se-
ries of pivoted plateson edge, in combination
with one or more electrical resistances pro- _
vided with opposing contacts and a spring 7o
for each traveling contact-plate for maintain-
ing electrical connection with the opposite
contacts, substantially as deseribed. -

19. A resistance provided with convex con-

‘tacts, in combination with a traveling con- 75

tact composed of pivoted plates on edge
and a separate spring for each plate for im-
pelling the same against the convex contacts,
substantially as deseribed.

20. A series of connected electrical resist- So
ances provided with convex contacts, in com-
bination with a traveling contact composed.
of pivoted mounted plates on edge and a
spring for each plate for impelling the same -
against the convex contacts, substantially as 8s
described. o -

In testimony whereof I have signed this
specification in the presence of two subsecrib-
ing witnesses. o - -
SIDNEY H. SHORT.
Witnesses: | R

A. B. CALHOUN,
C. J. LEEPHART:
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