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UNITED STATES PATENT OFFICE,

FRANK J. SPRAGUE AND CHARLES R. PRATT, OF NEW YORK, N. Y.

ADJUSTABLE RHEOSTAT.

| SPECIFICATION forming part of Letters Patent No.465,218, dated December 15, 1891.
Application filed Angust 25, 1891, Serial No. 403,704, No model.)

To all whomv it may concern:
Be it known that we, FRANK J. SPRAGUE
.ud CHARLES R. PRATT, both citizens of the
- pited States, 1esu11un' at New York city,

- : '.“; unty and State of New York, have invented

certain new and useful Improvement in Ad-
iIstable Rheostats, of which the following is

. -~ .specification.

" The present invention relates to devices for

"+ hrowing more or less resistance into or out of
... n electric circuit and for making and break-
.- ng such circuit.

The main object of the invention is to pro-
vide a device of the character indicated hav-

-ing a large number of contact-plates in the

-B8witeh, by means of which the resistance is

. varied, said contact-plates being large, but

7.+ being so mounted that they occupy a small

. space, and to provide a rapidly-moving co-
operating contact.

- In the accompanying drawings, Figure 1 is

- a side view, partially in section, of the im-

.. proved device.
- right angles to Fig. 1.
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IFig. 2 1s a section thereof at
If1g. 3 1s a view of a
modlﬁed form of smtch and Fig. 4 is a side
view of the switch-arm.

R 18 a resistance-conductor or a series of
resistance-conductors, the terminal 1 of which
1s-.connected or adapted to be connected to
the circuit-wire 2. The opposite terminal 3
is connected by wire 4" to the first or second
contact-plate 5, of which there are forty-six,
numbered from 5 to 5% on the switch appa-
ratus, which comprises an insulating or other
suitable body 6, preferably in the form of a
hollow cylinder, having a spiral groove 7
around it from end to end. On the raised
thread 8 are mounted the contact-plates 5,
which should be made of good conducting
material and should be quite large in order
to keep down the current passing between the
contact-plates and the co-operating-contact
per unit of surface, and in order that good
contact may be obtained without the neces-
sity of pressing the contact block or device
strongly against the contact- plates there

should be a wide space between adjacent con- |

tact-plates. DBy the construction described
sparking and heating are reduced.

With this switch we have in practice used a
current of one hundred ampeéres and two hun-

dred and forty volts without injurious spark-

e

ing and without burning or welding ton‘ethel

the contacts. The contact block em ployed had

a contact-surface of about two square inches,
while the contact-plates were about an inch
and a half square,and there were about fifty
of the contact-plates. We do not, however,
limit ourselves to these proportions or this
nunmtber of plates.

KFrom the stationary binding-posts between
terminals 1 and 3 conductors 4"/ 47/, &e., ex-
tend to the several spirally-arranged plates.
The conductor 4"/ will lead to the plate 57/,
4" to plate 5’//, and so on in regular order,
all the conductors being led into the hollow

eylinder and through the wall thereof to the

contact-plates. Itisevident that by support-
ing the contact-plates on the surface of the
cylmdrma,l body and leading the connecting-
wires thereto from the inside of the cylmdel
a compact and convenient construction is ob-
tained. To avoid confusion in the drawings
only a few of the conductors 4 are shown
One end of the insulating-body is supported
by the bracket 10 and the opposite end is sup-
ported loosely on the end of the shaft 11,
which has a bearing 12. On the shaft is a

wheel 13, which may be driven by any suit-
able power, such as an electric motor or by
hand. To get a quick motion of the brush,
speed-gearing (indicated by wheel 13’) may be
used. To the shaft is rigidly fixed a hub 14,
carrying a rim 19, insulated by the web 16.
The rim 15 carries one ormorearms 17, which
pass through slots 18 in the traveler or nut
20. This traveler consists of an insulating-
ring cut at 21 and engaging or fitting into
the spiral groove orchannel 7. The contact—

plates themselves form a spiral channel, and.
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the groove 7 in the body is therefore not es- -

Sential Passing through the carrierisa pin
22, on which 1s a sleeve 23 carrying a spring
24,one end of which pr esses against the lowel
arm 17 and 1s adapted to move along said
arm to maintain electrical contact with 113 and
the other end of which carries a leteh-eon-
tact block or spring.

A carbon block is shown in the drawings,
and 1s preferred on account of its conductmw
properties and because of the small amount

of friction which results from the rubbing-

contact between the block and the eontaet—
plates. The block has a curved face adapted
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to ride along on the spirally-arranged con-
tact-plates and topasson to one contact-plate
before it leaves the preceding plate.

26 18 a brush connected to the cireunit-wire
2" and maintaining rubbing contact with the
rim 19,and hencebeing electrically connected
to arm 17,spring 24, and brush 25. While it
is preferable to make the brush the movable
member of the switch, this is not essential.

rc When the first wire is connected to the con-
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tact - plate 5, the first contact - plate 5 (not
shown in Fig. 1, but shown in Fig. 3) will be

dead—that is, 1t will have no circuit connec-

tion, so that when the switch block or brush
25 moves onto the first contact-plate the wires
9 2" will be entirely disconnected.

The operation of the apparatus above de-
seribed is as follows: Suppose the traveler 20,
with the parts carried thereby, to be at the
right end of the spirally grooved or channeled
body, with the block 25 resting on the first
contact, the circuit 2 27 bemcr open. The

wheel 13 is driven in the dlreetwn t0 move

the block 25 toward the left, and when the
block moves onto the second contact-plate, 2
is connected to 2’ through the entire resist-
ance between terminals 1 and 3. As block
25 moves ontothe third contact-plate, the first
section of resistance is thrown out of eircuit,
and as the traveler and block 25 advance the

other sections of the resistance are success-

ively cut out until, when block 25 rests on
contact 5%, the wires 2 27 are connected di-

i, .
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circuit, 2 being connected to the terminal
post 1 and 2’ being connected to the brush
51, bearing against the spindle 2§, which is
electrically connected with the arm 27 and
block 29. The first plate 5 is dead; but the
following plates are connected in regular or-
der to the successive sections of the resist-
ance by wires 4" 4", &c., the last section be-
ing connected to the last plate 5. When the
arm 27 is moved, the switch-block will ride
along on the successive contacts and will be
moved lengthwise on the arm by the spirally-
arranged contact—plateﬂ acting on the projec-
tion 30 of the block in an eudent manner.

What we claim is—

1. The combination, in an adjustablée rheo-

| stat, of a series of contact-plates spirally ar-

ranged and a relatively-moving switch-con-
tact adapted to co-operate with said contact-
plates, substantially as deseribed.

9. The combination of a suitable body, sev-
eral separate contact-plates arranged spirally
thereon, and a switch contact ada,pted to co-
operate 'with said spirally-arranged contacts,

| said contact-pla‘res and switch-contact mov-

| Ing relatively in two directions, substantially
| as “described.

3. The combination of a suitable body, sev-

| eral separate contact-plates arranged spirally

thereon, and a switch-contact movable spirally
along said body and adapted to co-operate

| with said spirally-arranged contacts, substan-

rectly throufrh the switch without including

any of the res:tstances
As already indicated, the arrangement of

- contacts described enables us while using a
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few only are shown.

large number of contact-plates for the pur-
pose of dividing the resistance into numer- |

ous sections to “make each one much larger
than would be plactlcable if the contacts were
arranged in a circle in the usnal manner, and
at the same time the space occupied by the
contacts is reduced to a minimum, which is
especially desirable when the switch is em-

ployed on elevators or vehicles or in other

places where space 18 valuable, and by the
means described the switch-contact can be

rapidly and easily moved along over the con-
tacts.
may be arranged spirally on a body of differ-:

It will be evident that the contacts

ent form, and that the switch-brush may be
differently operated without departing from
ourinvention. Onesuch modificationis shown
in Figs. 3 and 4. B 1s

responding to similar platesin Fig. 1. These
plates are insulated from each other and are
arranged in & spiral line on the base. Ordi-

narily a large number of contact-plates will -

be used; but for simplicity of illustration a
27 1s an arm mounted
on a spindle 28, which may be turned by any
suitable means. On the arm is a carbon or
other switch block 29, having projections 30,
emmbracing the contact-plates.
sistance, and 2 27 are the wires of the motor-

a sultable base, on
which are several contact-plates 5 5/, &e., cor-

R is the re- |

]

tially as described.

4. The combination,inaswiteh, of a station- -

ary -body, several contact-plates spirally ar-

{ ranged thereon and connected or adapted to
| be connected to a circuit, and a switch-con-

tact movable along spirally over said contact-

plates and connected or adapted to be con-

nected to a circuit, substantially as deseribed.
5. The combination of ‘a suitable body, a

| series of contacts arranged spirally thereon,

there being a channel between the turns of
the spiral, and a relatively-movable switch-
contact engaging or fitting into said channel
so as to be moved lengthwise of the body, sub-
stantially as described.

. The combination of a body having a Spl-
ral ﬂ'roove or channel, contacts ar ranfred Spi-
ra,lly on said body, a traveler movable along
the spiral groove orchannel, and a switch-con-
tact moved by the tmveler, substantially as
descrlbed

7. The combination of a stationary cylin-
del contactsarranged spirally thereon,a trav-
ele.L carrying a switch-contact, and means for
turning said carrier, whereby the switch-con-
tactismoved along OVGI the spirally-arranged
contact, substantla,lly as described.

S. The combination -of a resistance-con-
ductor, several contacts connected therewith
at different points,said contacts being mount-

ed spirally-onasupporting-body, and a switch-

contact co-operating with the several spiral

contacts, substantially as described.

9. The combination of a resistance-con-

ductor, several contacts connected therewith
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at different points, said contacts being mount-
ed spirally on asupporting-body, and a switch-
contact movable spirally along said body in
position to co-operate with the several spiral
contacts, substantially as deseribed.

10. The combinatiion of a resistance-con-
ductor, one end of which is connected or
adapted to be connected to a circuit, and a
switch for throwing more or less of said re-
sistance into or out of circuit, said switch con-
sisting of a suitable body on which are several
contact-plates spirally arranged, and a co-op-
erating switch-contact adapted to make con-

tact with the several spirally-arranged con-

tacts, and a connection from each of said con-
tacts to a different point in the resistance-
conductor, substantially as described.

11. The combination of a hollow eylindrical I

l
l

body, a series of spirally-arranged contact-
plates on the surface thereof, and wires lead-
ing to said plates from the inferior of the
body, substantially as described.

12. The combination, with a resistance-con-
ductor, of a switch comprising a hollow cylin-
drical body, a series of contact-platesspirally
arranged thereon, a co-operating switch-con-
tact, and wires leading from the resistance-
conductor through the cylindrical body to the
contact-plates, substantially as described.

L

20

25

This specification signed and witnessed this 3o

11th day of August, 1891. *
FRANK J. SPRAGUE.
CHARLES R. PRATT.
Witnesses: -
IRVING S. SMITH,
J. C. GRISWOLD.
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Corrections in Letters Patent No. 465,218,

&

[1is hereby certified that o Letters Patent No. 465,218, granted December 19,
upon the applivition of Frank J. Sprague and Charles K. Pratt, of New York, N.

for an improvenent s Adjustable Rhemmth 7 errors appear in the printed weczﬁ{*

tion requiring correction as follows: In line 46, page 1, a semicolon should be m.._,{_,rt}edﬁ;;
¥ """.'I -g

F .

after the word ©contact-plates™; also After the same word in line 43, sauné page, and...:?

the following word “By” should: commence with a small b, making a cmmnuoua

1 :‘r-""

sentence; and that the said Letters Patent should be read with {hese Lorrectmns
therein to conform to the papers pertaining to the case in the Patent Oflice. "" ;
Signed, conntersigned, and sealed this 29th day of December, A. D, 15891,

[SEAL.] CYRUS BUSSEY,
Countersigned:
W. E. SIMONDS,
Commissioner of Patents.
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