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7o all whom it muay concefn
Be 1t known that I, CHARLES J. REED a
citizen of the United States residing at Phlld.-

~delphia, in the county of Philadelphia and
State of Pennsylvania, have invented a new

and useful Improvement in Rheostats and
Resistance Elements Therefor, of which the
following is a specification.

My inventio_n relates to adjnstable rheo-

stats and resistance elements therefor; and.

1t has forits object to provide compact, easily-
constructed, and inexpensive elements which
may be readily combined with adjusting
mechanism 8o as to provide uniformly-pro-
gressive variations of resistance in an eleec-
trie cireuit through a wide range of adjust-
ment, -

My invention is illustrated in the accom-
panying drawings, in which—

Figure 1is a su:le elevation of an adjustable
rheostet provided with a single resistance ele-
ment constructed in accordance with my in-
vention. Iig. 2 is a detail view of a resist-
ance-coll of modified construction, and Fig.
3 18 & similar view of a further modification.

Fig. 418 a diagram of a controller for coup-

ling a plurality of rheostat elements so as to
provide different degrees of resistance for an
electrie circuit. Figs. 5, 6,7,8,9, and 10are
diagrams of the circuit connections of the re-
sistance elements corresponding to the re-
spective positions of the movable member of
the controller shown dlagremmatwelly in
ig. 4.

Refeumn' now par meulmly to Fig. 1, the

‘rheostat or resistance element is shown as

comprising two helical coils 1 and 2, formed
of a single length of Germaun-silver or other
suitable wire, preferably, but not necessarily,
rectangular in cross-section. The coils1 and
2 are respectively mounted upon rods 3 and
4, which may be of insulating material or of
metal covered with sheaths of insulating ma-
terial and which are supported at one end
by a block 5 and at the other end by a block 6.
The block 6 is provided with binding-posts 7

and 8, to which are connected the Iespectwe

telmmels of the two coils 1 and 2, and to

| 9 and 10 of the electrie eircuit in connection

with which the rheostat is used.

Mounted in suitable bearings in the bloek
5 18 a spindle 11, provided with an operating-
handle 12 and having a secrew-threaded por-
tion 13, which engages with a4 nut formed or
seated in a head 14 that 1s mounted upon the
rods 3 and 4, so as to slide thereon.

Since edch of the coils1 and 2 engages the
block 6 at one end and the moveble head 14
at the other end, the movement of the latter

by means of the rotation of the scr ew-spindle

will move the turns of the coils nearer to-
gether or farther apart, according to the di-
rection of rotation of the spindle. Any other
sultable means may obviously be employed
for increasing and decreasing the lengths of

the coils 1 a,nd 2, if desired, the device shown

being merely mdlca,bwe of a sultable means
for doinu‘ this work.
stood nhat the rheostat element may consist
of a single coil or of more than two coils, if
desired, and that the wire of which the coils
are-formed need not necessarily be rectangn-

lar in cross-section, although such form is.

regarded as preferable. By forming two
00113 from a single length of wire and ar-
ranging them qubata,ntmlly as shown I am
enabled to use two binding-posts only and
to locate them at one end of the apparatus.

It will be understood that when the coils
shown In Fig. 1 are extended so that the
turns of the helices are out of engagement
the entire length of wire comprised in the two
¢oils is 1n circuit and the maximum amount
of resistance is therefore included.

W hen the head 14 18 moved inward a suf-
ficient distance to bring adjacent turns of
the coils into engagement, more or less of the
current will be conducted directly through
the coil from turn to turn and the resistance
of the cirecuit be thus reduced. The amount

of this reduction of resistance depends upon

the amount of surface contact between the ad-
jacent turns and the closeness of the engage-
ment, and consequentlyv the resistance may
be progressively reduced by moving the head
14 forward against the coils antil they con-

which may also be connected the conductms l st1tute substautially solid tubes of metal,

It will also be under-
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which conduect the current dlrectly from end ! of the drum to bring the contact-pieces 29

to end.
In Fig. 2 I have shown a coil 15- compris-

ing three sections 16, 17, and 18, the section
16 being formed of wire hawng a relatively
small cross-section, the section 17 being
formed of wire havmﬂ‘ a greater cross-section
than that of the seetion 16, and the section
18 being formed of wire of greater cross-sec-
tion than that constituting the section 17.
The coils may obviously be made of as many
sections of different-sized wire as may be

desired, and the sections may be joined to-

getherin any desired manner. Asindicated,
the meeting ends of the sections are screwed
into each other which affords a sufficiently
seclure connectmn and in order that the en-
tire helix may eonstltute a substantially solid

- tube when compressed the connected ends
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of the several sections are formed-of wedge
shape, as indicated at 19 and 20.

By making each helix of aplurality of sec-
tions of different diameters of wire the com-
pression of the coil to bring the adjacent
turns into engagement with each other takes
place in the different sections successively,
and thus affords a wider range of resistance
variation.

In Fig. 3 1 have shown a coil 21 formed of
a single length of wire which is of uniformly-
varying cross-section from end to end. This

also hasthe same advantage in operation that

is set forth in connection Wlth the coil shown

in Fig. 2 and is further advantageousin that

the gradatlon in size of wire varies uniformly
from end to end.

In Fig. 4 T have shown a rheostat compris-
ing twelve pairs of coils 1 and 2, respectively
connected to fingers 22 and 23 of a controller
24, the drum 25 of whichisindicated asdevel-
oped into a plane and as provided with six
longitudinally-disposed sets of contact-pieces
26, 27, 28, 29, 30, and 31. Thedrum 25 may
be constructed and operated in accordance

‘with the usual practice, and it is not, there-

fore, deemed necessary to illustrate the struec-
tural details of either the drumor the means
for operating it.

When the druam is rotated to bring the se-

ries of contact-pieces 26 into engagement with

the fingers 22 and 23, the pairs of coils 1 and
2 will beall connected in parallel, asindicated
in Fig. 5. Movement of the drum to bring
the series of contact-pieces 27 into engage-
ment with the fingers 22 and 23 will serve to
connect the pairs of eoils in two groups, the
two groups being in series and the coils of
each group being in paraliel, as indicated in
Fig. 6. Movement of the drum to bring the

contact-pieces 28 into engagement with the
fingers 22 and 23 will serve to.connect the
pairs of coils in four parallel groups, each of
which contains three pairs of coils in series,
as indicated in Fig. 7. A farther movement |

qFlcr G

“into engagement Wlth the fingers 22 and 23
will serve to connect the pausof coilsin three
parallel groups, each of which has four pairs
of coils in series, as indicated in Fig. 8. A
farther movement of the drum to brmﬂ‘ the
contact-pieces 30 into engagement Wlth the
fingers 22 and 23 will serve to conneet the
pairs of coils in two series-connected groups,
each having six pairs of coils, as indicated in
A fu ther movement of the drum to
brmﬂ' the contact-pieces 31 into engagement
Wlth the fingers 22 and 23 will serve to con-
nect the pairs of resistance- coils all in series,
as indicated in. Fig. 10.

All of the pairs of coils shown in Fig. 4 may
be mounted in a snitable frame 32 and simul-
taneously adjuasted by means of a head 33,
serew-spindles 34, gears 35, and a handle 36
as indicated, or by any other suitable means.
It will be undersbood however, that the re-
sistance elements may be wnstructed and ar-
ranged otherwise than as shown and that
eaeh element or each pair or set of elements
may be provided with its own adjusting
means, if desired, and that other variations
within the knowledﬂe of those skilled in the
art may be made without departing from the
spirit and seope of the invention.

I claim as my invention—

1. In a rheostat, the combination with a
plarality of helical resistance-coils and means
for subJectmﬂ' said coils to variable endwise
compression, of means for coupling said coils
in different relations to vary the total resist-
ance.

2. The combination with a plurality of heli-
cal resistance-coils or sets of coils and means
for sub,]ectmﬂ' them to variable endwise com-
pression, of means for varying the grouping
of said emls or sets of coils to vary the resist-
ance of the circuit in which they are con-
nected. ,

3. Thecombination with a plurality of heli-
cal wire coils or sets of coils and means for

-5ub,]ectmﬂ' them to variable endwise coin-

pression, 'of a controlling device for coupling
said coils or sets of emls In various relations

to vary the total resistance of the circuit of

which they form a part.

4., The combination with a plurality ot re-
sistance-coils or sets of coils severally formed
of conductors of varying cross-section from
end toend and means for subjecting said coils
to endwise compression, of means for vary-
ing the grouping of said coils or sets of coils
to vary the resistance of the circuit in which
they are connected.

In testimony whereof 1 have her eunto sub-
seribed my name this 19th day of May, 1902.

CHARLES J. REED.
Witnesses:
- ROBT. B. FLETCHER, -
THOMAS B. SMITH.
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