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SPECIFICATION forming part of Letters Patent No. 480,151, dated August 2, 1892,

~ Application filed July 11, 1891.

To all whom it may concern: |
Be it known that I, CHARLES W. TOBEY, of
New Bedford, in the county of Bristol, and in
the State of Massachusetts, have invented cer-
5 tain new and useful Improvements in Rheo-
stats; and I do hereby declare that the follow-
- ingis a full, elear,and exact description there-
- of, reference being had to the accompanying

- drawings, in which— SR

~10°  Figure 1 is a perspective view of a rheostat
- adapted for use with an electric light, portions
of the easing being shown as broken away to
disclose the interior arrangement of parts.
Figs. 2 to 4, inclusive, are detail views of the
resistance device I employ. Fig. 5 is a plan
view of the rheostat with the casing-cover
removed; Fig. 6, a section on the line x z of
Fig. 5. Fig. 7 is a plan of the side opposite
that shown in Fig. 5, the casing being omit-
ted; Fig.8, a detail viewin perspective show-
ing the manneér of connecting the several re-
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- sistances; Fig.9,a perspective view of a rheo-

stat constructed in accordance with my inven-
tion for use with motors; Fig. 10, a section
thereof; Fig. 11, a bottom view with the in-
closing box or casing removed; and Fig.12,a
detail view in section on line z z, Fig. 10, show-
ing the spring switch or brush employed with
the motor form. -
30
~ parts throughout the several figures, -
- The object of my invention is to provide
certain improvements in rheostats or current

electric circuits whether in connection with
electric lights, motors, or in other situations
where it is desirable and necessary to control
- or vary the strength of a current as delivered
to its destined place for utilization; and to
this end said invention consists in the rheo-
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. stat and the parts thereof constructed-and ar-

ranged substantially as hereinafter specified.
- In the drawings I show. two forms of rheo-

stats constructed in aceordance with my in-

45 vention’ as adapted for use with an electric

- light afid with a motor, respectively, the for-

mer being illustrated in Figs. 1 to 8 and the
latter in Figs. 9 to 11, inclusive. @~
~ In construeting a rheostat for the purpose

‘50 of regnlating and controlling lights I employ |

fibrous, it serves to bind or hold the other ele-

~ Letters of like name gnd kind refer to like )
‘ments together, much as does hair in plaster.

regulating and controlling devices for use in

forsecuring thesame and the disk b’ firmly to-
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‘1 a disk A, of porcelain or other non-conduect-

ing material,and mount thereon in a circular
line.a series of resistances -adapted from one

to the whole series to be put into the eircuit
by means of a switch device hereinafter de- 55
scribed,as well as means,also operating in con-
junetion with said switch,whereby the cirenit
may be opened or closed and the current in
thelatterevent not be modified bythe presence

of the resistance devices. = The several resist- 6>
ances are constructed alike, each beirg in the
form of acylindrical body, consisting of a com-
position of inferior conductivity and a holder
or casing for tiie same. This composition is'
made of powdered graphite, (which isthe con- 65
duetor;) ecment, and asbestus in such propor-
tions as the degree of resistance desired may
dictate, which are thoroughly mixed with wa-
ter and then combined with the holder or cas-

Ing under pressure. If desired,however,clay yo
or some other suitable non-conducting mate-
rial may be used instead of the cement and

-asbestus, although these latter are preferable, .

and also said substances may be combined
under pressure without being moistened by
water. The asbestus is valnable not only be-
cause of its electrical non-conductivity and

75

‘because of being a non-conductor of and re-

fractory to heat, but also because, being
8o

The holder consists of a cylindrical hollow
metal body or shell B, open at one end, in
which the composition is placed, and a metal
disk B, on which is a shank b, haviag the ar-
rangement presently described. Only a por-
tion of the composition is contained in the

shell B, as such a quantity thereof is used as

to entirely fill and extend beyond the same.
Upon the projecting portion -the disk B’ is

| 90
superimposed with its shank extended into

and thoroughly embedded therein. To key

or lock the compeosition in the shell, its wall is
provided with several perforations 0’, into
which portions of the composition extend,and gs
gether the shank b of thelatter has anumber
of annular depressions % 'Theshell and disk
are necessary to be used, because the compo- |
sition has not such coherence as to enableits 100




———re—r L B . - ——

Pl
[

- 30 the circuit. -

6o

|
- 65 inelectrical connection therewith, and is jour-
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shape to be preserved without some such as-

sistance. The shank b extends into the por-

. tion of the comyposition contained in theshell"

" and at the center of the latter, bat does not
5 touch the same, and the shell and disk ‘are
~ .ot in contact, but separated by the compo-

sition. The current is thus compelled to pass
through the resistance before reaching the
metallic conductors.

.10 .Each resistance is attached to and sup-
- ported from-the disk A by means of a metal

‘conducting-plate C, to which it is secured, as
by a screw-threaded projection on the closed
end of the shell B, which enters a threaded
15 opening in the plate, said plate being held to
-~ the-disk by means of two serews D and D,
which pass through openings in the disk from

~the under side thereof, whose screw-threaded

- -ends enter threaded-openings in two out-

- 20 wardly-exended armson theplate. Theheads
.. of the-8crews abut against the under face of

the disk. Tor the accommodation of the se-
ries of resistances the disk has a slot a ex-
tending therethrough, in which they are lo-

25 cated, and its size'is such that a space is left:

"between the adjacent portionsof the disk and
the resistances, through which there can bea
circulation of air to prevent excessive heat-
ing of parts when the resistances are put in

~ Electrical connection between the resist-

- . ances is made by means of a metallic con-

ducting-strip E, which is secured at one of its
ends to the disk B’ of the resistance-holder

- 35. and at its otherend has passed through if the

nearest screw D for securing the next adja-

cent resistance-supporting .plate to the disk

- A. Baid screw thus not only performs this

. mechanical function of connecting the parts,

40 but also is a part-of the electrical connection
between them. e

The device is placed in the ecircuit whose

current is to be controlled by having one con-

ducting-wire thereof connected by a binding-

45 post f to a metal plate F, which is secured to

the disk A and isin electrical connection with

aswitch device capable of having contact with
any one of the resistance-supporting plates
- and the other wire thereof connected by a

50 binding-post to the first resistance-supporting

plate in the series. The switch device eon-

- 8ists of a switch arm or brush G, constructed
of two thin pieces of spring-brass superim-
posed one upon the other, attached to a shaft

55 or arbor A, journaled at the center of the disk
and extending therefrom in a spiral curve

- with their free ends bearing yieldingly upon

- the contact-plates. The two pieces are se-

- eured to the shaft by being placed between
two collars g and g, one of which is pinned {0
the shaft and through both of which and the

~confined pieces between a pin g’ is passed.
The shaft H passes through an openingin an
extension of the contact-plate F, being thus

naled at its end at the other side of the disk
A by having such end reduced and contained

o1

‘one contact-plate to another.

in a plate a’, secured to the disk. To a por-
tion of the shaft that extends: beyond the
point where the arm is attached thereto is fas-
tened a key or-button %, by means of which
the switch-arm may beturned or moved from
her. When the
switch-arm is in contact with the plate F, the
circnit is open, and to apprise the manipu-
lator of the rheostat of the fact of their con-

the free end of the switch-arin springs or seats
itself. - .~ - - lepte

Owing to the manner of connecting thesev-
eral resistances, it will be séen that the first

0

5
tact said plate has a depression 7/, intowhich

resistance will not be put intothe circuitun-

til the switch-arm rests on the second resist-

~ance-supporting plate, and 80 on throughout
the series a resistance does not come into the
circuit until the next adjacent supporting-

plate is in contact with the switch - arm.

Thus should the switeh-arm be in contact -

with the second plate C the courseof the cur-
rent will be through the first plate, the first
resistance, the metal plate E, attached to the
disk B’ thereon, the securing-screw D, then
through the second plate to the switch-arm,
but not through the second resistance. This
arrangement renders it necessary to provide

after the last resistance a contact-plate I, in

| order that the latter may be thrown into the

circuit. Such plate, preferably, isshaped simi-

larly tothe resistance-supporting plates Cand.
is attached to the disk A in the same way and

by one of its fastening-screws and a strip E,
connected electrically with said last resist-
ance; also, as a consequence of such arrange-
ment the current will be turned full on when
theswitch-armrests upon the first resistance-
supporting plate, as the resistance supported
thereby is not thrown in until contact iz made

with the second plate, as above described.
The arrangement of the resistances being in

a circular line, the contact-plates are given

sequence of this arrangement the device is
most compact, requiring but little room, and
thus specially adapted for use with lamps.

The mechanism constructed as thus far de-
scribed is contained in a circularcasing K, of

porcelain or other insulating material, to
whose bottom the disk A isattached by means

of headed screws L and L, which pass through

such bottom and said disk, and nuts on por-
tions of the screws that project through the

~bottom. The disk A does not rest on the bot-

tom; but they are kept apart, so that a space

18 left between them for the free circulation

of air to reduce the temperature when the re-

distance-pieces ! and
SCrews pass, and, too, for the formation of

alr-spaces the disk is of less diameter than

‘the interior of the casing and has at various

p1la_ces In its periphery grooves or notches a2,
The wall of the easing K is perforated, as at

k, at diametrically-opposite sides to admit the

00
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free passage of airinto and through thesame,

80

110
the shape of segments of a circle, and in con- =

\ -2 V1O 18 125
sistances are in circuit by the use of tabular . .

!, throngh' which the
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and to provide an air-space between the de-
‘vice and the object to which it may be at-

tached the casing-wall K’ is extended beyond

the bottom thereof, so that the edges of this.
wall and not the bottom will rest against such:
object. Said wall at numerous points is pro-.

vided with openings or notches k' to admit
the circulation of air between said bottom
and the object to which the device may be
attached. ‘

A cylindrieal cap M, seated on an annular
shoulder on the casing K, covers the mechan-
ism not inclosed by said casing, being pro-

"vided at its center with an opening for the

passage of the switch-operating key and held

in place by a flange on said key of greater

diameter than such opening which engages
the eap-plate adjacent thereto. L

It will be seen that by the provision of nu-
merous air-spaces heat due to the use of the
resistances is largely modified; but as a fur-
ther precaution against danger likely to en-
sue from excessive heat the strips E, which
connect the resistances, are made of some fusi-
ble metal which when a predetermined tem-
perature is reached will melt, and so break

the circuit. The melting of the strip oceurs

not from an excess of electricity passing
- through it, but by an overheating of the re-

3°
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to said strip. This of course, when it occurs;

until remedied, will prevent further use of the
-device as a rheostat; but it does not prevent

its iuse as an ordinary switch, inasmuch as

the circuit could stiH -be-made-through- the
first resistance-supporting and contact plate

C and the switch-arm. -

In applying my ideas to the construction of
a rheostat for use with motors I employ re-
sistances counstructed precisely as those for
use with the lamp. device and "arrange .them
alsoin a circularline. . The plates C, to which
said resistances are connected, however, do

" not counstitute the contact-plates for engage-

45
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‘ment by the switch; but said plates are se-

cured to the under side of a flat piece of slate
A’ or other insulating material by screws
passing therethrough and through the slate
into a series of segmental plates C’ upon the

upper side of said piece of slate. For each
resistance-supporting plate there is a plate C'.
The resistances are ¢onnected ®lectrically by

means of fusible metal strips E’, which at one

end are attached to the disk B’ of the resist-

ance-holder and at the other to the resistance-
supporting plate C by one of the attaching-
scrows thereof, which constitutes the electri-
cal connection with the contact-plate C'.
There is also the provision of a segmental

60 cut-out plate F’, corresponding to the similar

plate F of the lamp rheostat and a plate I’ for
placing the lastresistancein circuit. Boththe
last-named plate I’ and the cut-out plate F’,

 which, as in the lamp form, are adjacent,

65

have depressions in their faces, a
present instance these are bounded by ab-
ruptly-rising ribs, whose function will pres-

sistance and communication of heat from 1t.

and in the

ently bestated. Theswitch consists of a cen-

- trally-located shaft H’, from which extends

a radial arm A2 that at its outer end has
attached a bowed-spring contact plate or

e

brush %3 for contacting with the series of - |

segmental contact-plates C’. Said brush on
its plate-engaging face has a‘spring-tongue

h¢, whichis adapted to engage with the above--
referred -to ribs on certain of the contact-

plates to prevent backward movement of
the switch from off said plates to the.plates

immediately preceding them. AS the series
. 8¢

of resistances are so arranged and connected
that the first contact made aftér a forward
movement from the cutting-out plate ¥’,which

improvement is in the direction of the arrow

shown in Fig. 9, is to throw all of the resist-
ances in the circuit, and not, as in the case
of the lamp form, to utilize the whole capacity

of the current, the object of this will be un-

derstood, as it renders it impossible to throw

the full current at once to the motor, which,

of course, is undesirable.. Continued move-
ment of the switch successively cuts out the

9o . -

resistances until the current is allowed topass -
through the instrument without unusual im-

pediment. . - | __ |
. To assist the contact between the switch or

95 -

brush %% and the contaect-plates, the switch-

3haft is projected beyond the inner face of
the piece of slate whereon is placed a coiled
spring N, having one end bearing against'a
collar O, held on the shaft by a nut P, with a

100

tendency to force the shaft longitudinally in -

the direction'necessary toaccomplish this'ob-"

ject. .On the shaft is a hand-wheel % for ro-

| tating the same to move the switch. The

piece of slate is preferably square in shape
and is placed in a square cast-iron frame Q,
through a circular opening ¢ in which the
mechanism on the upper side of the slate pro-

105

jects, which frame is screwed to'a square cast- -

iron box or casing R, that incloses all of the
.mechanism on the under side of the piece of

slate, except on one side, where a portion of
one of the walls of the box is removed. The
opening thus formed is closed by a piece q’,
depending from the frame Q, to which are
secured in a properly-insulated manner two
binding-posts Sand S. - One of these binding-

posts is connected to the switch and the other

to the last resistance, and tothem are also at-

‘tached the conductors from the motor and the
source of energy. .All of the mechanism is
thus carried by the frame Q and can be re-
‘moved therewith from the box or casing. |
The walls or sides of the box R are perfo-

rated at various points to admit a free pas-
-sage of air thereto for cooling purposes. At

its corners the box is provided with feet to

110
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hold it out of close contact with the objectto - |

which it may be attached. '

- Having thus described my invention, wh;‘a.t

Iclaim is— :

130

1. ‘A resistance-conductor for electric cur- -
rents, composed of powdered graphite and as- -

bestus compressed into a cohering compact
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_ body, substantnally as and for tha purpose

o speciﬁed -
2. A resistance-conductor for electnc cur-
rents, consisting of a composition of propor-
5 tionate parts of powdered grapliite, ashedtus,
and cement compressed into & cohering com-
~ pact body, substantmlly as and for the pnr-

. -pose shown.-

3. A reslstance-condnetor for electmc eur-

10 rents, oonsisting of a,composition of propor-
tionate parts of powdered graphite, asbestus,
and cement mixed with water and comp:
into a cohering. compact body, substantlally
as and for the purpose set forth,
‘15 4.°Aresistance for electric currents, consist-
- ingof powdered graphite and a non-conductor
compressed into a coherent body, to whose op-
posite ends are secured- metallic pieces, sub-
stantially as dnd for the purpose described.
20 5. Aresistance for electric currents, consist-
ing of powdered graphite compressed into a

metal holderin a cohering body, which holder

_ but partially incloses the same and consti-
- tutes means for its attachment to a support,
25 substantially as and for the purpose specified.

-+ 6. In combination with the resistance com-

position, the hoider therefor, consisting of a

- shell or casing partly mclosmg the same,and
- the disk or piece affixed to such composition,

30 sabstantially as and for the purpose shown.
| 7. In combination, the resistance COMmposi-

tion and the holder therefor, consisting of a.
shell or casing partly inélosing the same and

| the disk with a shank affixed thereto, united
35 to such composition by having such -shank
~ embedded therein, substantially as and for

. the su set forbh |
8. A resistance for electric cu rrents consmt-

ing of powdered graphite, asbestus, and cem-
40 ent compressed and united with a holder con-

- pisting 0f a shell partly inclosing the same
and the disk or piece superimposed upon a

portion thereof not contained in said shell,

~ substantially asand for the purpose described.
45 9. In combination, the several resistances
composed each. of powdered graphite, asbes-
tus, and cement compressed into a cohering
body connected in semes, a.nd the smtch for

'

pla.cmg. atiy number from one 'tb the ﬁhble

series in the circuit, substantlally as and for 50

the purpose Bpeclﬁed :

10. In combination with several resust.ances
the fusible conductor connecting thein, sub-
stantially as and for the purpose set forth.

11. In combination with the resistance de- 355
vice of a rheostat forming part of a circuit, a
fusible condugtor connected directly to said
resistance and also forming a part of the cir-
cuit, substantially . as and for the purpose -
Bpeclﬁed _ 60
- 12. In combination, the several resistances,
the supporting-plate for each resistance, act-
ing as a contact, the body to which said plates
are attached, the attaching-screws, and the
fusible conductmmqtnp extending from one 65
resistance to one of the attaching-screws of
the néxt adjacent resistance, substantlally as

‘and for the purpose set forth.

13. In combination, the supportmg-body of
msula.tmg material having a slot or opening, 70
the series of resistances in the latter, the con-
tact-plates for said resistances, from which

1 the same are supported, and the switch, sub-

stantially as and for the purpose shown

“ 14. Incombination, the series of resistances, 75
their contacts, the circuit-closing contact, the
cut-out contact, said contacts being a.rranged

in & circle with the last-named two adjacent

to each other, and the spring-switech, said cut-

out contact having a depression to seat said 80

switch, substantlally as and for the purpose
descrlbed

15. In a switeh, in combmatmn with " the
spring movable brush or contact device, the
circuit-closing contact and the cut-out con- 85
tact having a depression for seating said
brush, substantially as and for the purpose
Bpeclﬁed

In testimony that I claim the foregoing I

have hereunto set my hand this 22(1 day of go |

J une, A. D. 1891.
' CHARLES W. TQBEY.

_ Witnes'ses:'f
- WM. F. CASWELL,
EMMA D, CASWELL.
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