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No. 768,199.

UNITED STATES

Patented August 23, 1904,

PATENT O¥FICE.

IRVING B. SMITH. OF PHILADELPHIA, PENNSYLVANIA.

RHEOSTAT.

SPECIFICATION forming part of Letters Patent No. (68,199, dated August <3,

—

1904,

Application filed December 9, 1903, Serial No, 184,430, (No model.)

Lo all whom it may concern.:

- Be 1t known that I, Irvixg B. SMITH, a citi-
zen of the United States, residing at Philadel-
phia, in the county of Philadelphia and State
of Pennsylvania, have invented new and use-
ful Improvements in Rheostats, of which the
tollowing is a specification. -

This invention relates more especially to
Improvements in that class of rheostats in
which the resistance elements are in a form
of removable units, and has for its object the

production of a rheostat in which these re-

sistance units may be most readily removed,
renewed, or exchanged and in which the sald
units may be most easily and positively con-
nected to the switch contact-segments.

A further object of this invention 18 the
production of a rheostat in which the switch
contact-segments are simply and firmly held
in place and readily removable for renewal
or repairs and in which a very large number
of said segments may be placed about a com-

paratively small circle and held securely with-

out adopting such methods as would weaken
the support upon which said segments are
mounted. C

A further object of this Invention is to pro-
vide switch contact-segments which necessi-
tate & minimum amount of metal in their
formation, and yet secure a large contact-sur-
tace and a stiff construction which prevents
warping, bending, or twisting at such surface.

A further object of the said invention 1S to
secure the utmostarea of contact between the
brush or other movable switch contact and
the switch-segments.

With the above objects in view the said
invention consists in the combination ancd ar-
rangement ot parts herein described,and more
particularly pointed out in the claims. |

An embodiment of the said invention 18
illustrated in the accompanying drawings,

‘which form a part of this specification, and in

which—

Figure 1 is a top plan view of the rheostat

with a portion of the top thereof broken
away to show the resistance units; Fig. 2, a
side elevation of the rheostat, partly in ver-
tical central section; Fig. 8, a top plan view

59 of one of the switeh contact-blanks before it

‘along the line

1s bent to form the finished segment; Fig. 4,
a perspective view of one of the contact-seg-
ments after it has been bent into its finished
shape; Fig. 5, a top plan view of the plate or
base upon which the contact-segments are
mounted; Fig. 6, a section of the said plate
v @, B1g. 5, with an insulated
contact-plate, hereinafter described, upon its
upper face; Fig. 7, a section along the line
vy, Fig. 5; Fig. 8, a central vertical section
of the casting which forms the base or sup-
port ot the rheostat; Fig. 9, a bottom plan

view of the same; and Fig. 10 is a section

along the line z z, Fig. 9, showing one of the
terminal conneections.

Intheaccompanying drawings, 1 represents
the resistance units, which are preferably of
the tubular type—that 1s, of a type in which
the resistance material forms a part of or is
supported upon a tube which is in turn pret-
erably carried by a rod 2, extending longitu-
dinally through said tube.
nying drawings the resistance material of the
units is inclosed in a cover. Any resistance
unit, however, which is adapted to this form
of rheostat may be used.

One end of the rod 2 of each unit is SCrew-
threaded and receives a nut 3. This end of
the rod and nut form both the binding-post
tfor the electrical connections between succes-
sive units and the mechanical means for se-
curing said units to their support. The man-
ner of supporting these units forms an im-
portant part of this invention and it is be-
lieved is essentially new in rheostat construc-

tion. For each resistance unit there 1s a cor-

responding brush contact-segment 4, and each
contact-segment is provided with an exten-
sion 5, which forms both the electrical con-
necting means between the contact-segment
and the unit and the mechanical support for
one end of said unit. The connecting end 5
of the contact-segment is provided with a slot
6, which engages one end of the rod 2, while
the connecting end 5 is held firmly against
the head of the unit by the nut 3. This man-

ner of supporting the units admits of their
being readily removed and replaced or others
substituted for them. - By causing the ends 5
of alternate contact-segments to extend 1n op-

In the accompa-
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tlon on the

posite directions, as shown, the resistance
nnits are arranged in a double row, which ad-
mits of a very large number of units being
placed around a given circle. The resistance
olements may be connected up in series In
anv well-known or desired manner, the con-
recting ends 5 tapping the series connection
at each unit.

The form of the contact-segments and the
manner of supporting them constitute, 1t 13
thonght, a distinct departure in the art.
These segments are stamped out of sheet
metal in the form of a blank, (shown In Kig.
3.) having the extension 5, main body portion
7. wings 8, and hoolked extensions 9. This
blank is then put through a bending process,
after which it assumes in its finished form the

—

. shape shown in Fig. 4. In this finished form

the wings 8 aie bent in and under the main
body portion to form a segmental portion 10

ot a double thickness of metal and a central

flange 11, substantially normal to the contact-
surface of the segment, while the hooked ex-
tensions 9 are brought together, as shown, to
form a single extension 12 ot a double thick-
ness of metal with an upturned end or lip 13,
(see Fig. 4,) the connecting end 5 being bent
at right angles to the main body portion. A

segment constructed in this manner requires
a minimum amount of metal, has a large con-

1

tact-surface, and by its stiffness is prevented
from warping at its contact-surtace.

The contact-segments are all mounted 1n a
circle upon a preferably circular plate 14, of

‘insulating material, provided upon its upper

face with a plurality of radial grooves 15 and
a central opening 16. Each of these grooves
engages the flange 11 of a contact-segment,
while the upturned lips 13 of the extension

12 of said segments engage insulation 17 on

a metal plate 18, having an annular flange 19,
around which the said insulation 17 extends, as
shown. When the segments are in place, the
lips 13 thereof are held between the insula-
Jange 19 and the end 20 of the
orooves 15. (See Figs. 2 and 6.) This ar-
rangement holds the segmentssecurely against
endwise play or slipping. The said segments
are further held against displacement endwise
and the units further supported by support-
ing the outer ends of the rods 2 of said units
in a series of holes 21 in an annulus or ring
29. of insulating material, which 1s surround-
ed by a backing of insulation 23, against
which the ends of the rods 2 abut. In view
of this latter construction the lips 13 of the
segments may, if desired, be omitted, since
the rods 2 abutting against the backing 23
will, as will be readily seen, prevent any enc-
wise displacement of the segments.

The members forming the flange or rib 11

of the segments may be flared outward to
form an inverted V and the grooves 15 pro-
vided with an undercut to receive them.
65 Owing, however, to the diff

extension 81 on sald base.

culty of giving a | vided with a tongue or
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aroove an undercut or dovetail formation the
straight side form of flange and slot, asshown,
is preferred. | | |

The manner of attaching the segments to
their supporting-plate, herein described, ad-
mits of a very large number of segments be-
ing placed around a comparatively small cir-
cle and also of their being attached thereto

without materially wealkening the said sup-

port.

The ring 22 and backing 23 are held firmly

together and inclosed by a metal casing 24,
provided, preferably, with a perforated metal
hack 25 and wire-netting front 26, which lat-
ter is open around the switch-knob, as shown.
The back of the metal casing is secured by
serews 27 to lugs 28 upon a casting 29, form-
ing the base of the rheostat. This base 291s
provided with a flat tace 30, upon which the
plate 14 is supported, the central opening 16
of the said plate fitting snugly over a central
The base 29 1s
provided with a central opening 32, through
which passes a stud 33, carrying the switch-
knob 34 and switch 35, the latter being held
between said knob and the upper face of the
plate 18, as shown.
of any desired construction, but is preferably
in the form of the resilient metal strip, as

shown. The manner of mounting this switch-.

arm against the upper face of the contact-plate
18 secures an especially smooth action and
ogood electrical contact.
in place by a collar 36, which engages a shoul-
der 87 and is held with a set-screw 38. The
rotation of the switch-arm is limited by a stop
39 upon the plate 14.

 The terminal connectors or binding-posts ot
the rheostat are shown most clearly in Figs.
9 and 10. - These are mounted upon the back

ot the base 29 and consist each of a plate 40,

insulated by insulation 41 from the base and
clamped against said insulation by plate 42,
held by screws 43. One end of the plate or
strap 40 is bent to form a loop 44, in which
the cable end or wire is clamped by means of
the screw 49.

The electrical connections from these ter-
minal connectors to the switch-arm and the
last resistance unit may be made in any de-

gired or well-known way.

Having thus described a form of my 1nven-
tion, the same may be modified 1n many re-
spects without departing from the spirit of
the invention; but |

What I claim 15—

1. In a rheostat, a plurality of switch-seg-

ments, a plate to which said segments are at-

tached, each by a tongue-and-groove connec-
tion, and a plurality of resistance units con-
nected to said segments. -

The stud 338 i1s held
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9. In a rheostat, a plate provided with a

plurality of grooves, a plurality of switch-seg-
ments mounted on said plate and each pro-
lange adapted to en-
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gage one of said grooves, a plurality of re-
sistance elements, and means for connecting

-said elements to said segments.

3. Inarheostat, a supporting-plate of insu-
lating material provided upon one of its faces
with a plurality of radial grooves, a plurality
of switch-segments mounted on said plate and
each provided with a flange or tongue adapted
to engage one of said grooves, means aclapted
and arranged to prevent displacement of said
segments, and a plurality of resistance ele-
ments connected to said segments.

4. In a rheostat, a plate of Insulating mate-
rial, provided upon one of 1ts faces with a plu-
rality of radial grooves, a plurality of switch-
segments mounted on said plate and each en-
gaging one of said grooves, retalning means
common to all of said segments adapted and
arranged to prevent displacement thereot. and

a plurality of resistance elements connected
to said segments.

5. In arheostat, a supporting-plate of insu-
fating material provided upon one of its faces
with a plurality of racially-disposed grooves,
a plurality of switch-segments having each a

flat contact portion and a tongue or flange ex-

tending longitudinally thereof, the sald tongue
or flange of each.of said segments engaging
one of said radial grooves, an insulated re.
talning-plate constructed and arranged to en-

gage extensions of all of said seements and to

- thus hold the latter against displacement, and
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resistance elements connected to the said
ments. -

6. In a rheostat, an msulating ‘supporting-
plate, provided upon one of its faces with a
plurality of radial grooves, a plurality of
switch-segments mounted on saicdl plate and
each provided with a flange adapted to engage
one of sald grooves, a metal retaining-plate
common to all of said segments, insulated
therefrom and adapted and arranged to pre-
vent displacement thereof, a switch-arm adapt-
ed to make electrical contact with and move

seQ-

over the upper face of said retaining-plate.

(. Ina rheostat, a su pporting-plate of insu-
lating material provided u pon one of its faces
with a plurality of radially-disposed oTooves,

a plurality of switch-segments having each a
flat contact portionand a tongue or flange ex- |
‘tending longitudinally thereof, the flat portion

of said segments resting upon the face of said
supporting-plate and the tongue or flange of
each engaging one of said radial slots, an in-
sulated retaining-plate provided with an an-
nular flange constructed and arranged to en-
gage extensions of said segments to hold the
latter against displacement, and resistance
elements connected to said segments.

8. In arheostat, a supporting-plate ot insu-

lating material provided upon one of its faces

with a plurality of rachally-disposed grooves,

a plurality of switch-seoments having each a |

flat contact portion and a tongue or flange ex-
tending longitudinally thereof and forming

segments engaging one of said radial

contact-tace of said

an extension at one-end of said segment, the
sald tongue or flange of each of said seements
engaging one of said radial OTOOVes, an insu-
lated retaining-plate mounted upon said sup-
porting-plate and provided with an annular
flange constructed and arranged to engage

the said extensions of all of saic segments,

and resistance elements connected to said seo-
ments. |

9. Inarheostat, a supporting-plate of insu-
lating material provided upon one of its faces
with a plurality of radiall v-disposed grooves
open at their outer ends but terminatine at
their inner ends within said plate, a plurality
of switch-segments havine each a flat contact
portion and a tongue or flange normal thereto
and extending longitudinally thereof to form
an extension having an upturned retainine-
lip, the said tongue or.flange of each of said
S1T00Ves
and extending to the inner thereof, an insu-
lated retaining-plate provided with an annular
flange constructed and arranged to engage
the flange extensions and retaining-lips of all
of said segments for preventing displacement
thereof, and resistance elements connected to
the said segments.

10. Ina 1"heosta.t, a supporting-plate, a plu- '

rality ot switch-segmentssecured to said plate

and provided each with a longitudinal exten-

sion forming a concucting-support, a plural-
1ty of resistance units, and means for detach-
ably securing one of said units electrically
and mechanically to each of said supporting-
segments.

- 11. Inarheostat, a supporting-plate, a plu-
rality of switch-segments secured to said plate
and provided each with a longitudinal exten-
sionof its contact portionadapted andarran oed

- to form a conducting-support, a plurality .of

resistance units, and means for detachably se-

chanically to each of said supporting exten-
s10nS.

12. Ina rheostat, a supporting-plate, a plu-
rality of switch -segments mounted on said
plate and provided each with a flat longitudi-
nal extension slotted at its end and bent to
form an angle with the body of the segment,
a plurality of resistance units provided each
with a supporting member adapted to engage
said slots in said extensions, and retaining
means operating 1in conjunction with said
members for securing said extensions to said
units.

13. Inarheostat, a supporting-plate, a plu-

rality of switch-segments mounted thereon

and provided each with a longitudinal exten-
sion slotted at one end and extending at such
end 1n a direction substantially normal to the
segment, a plurality of
tubular resistance units each provided with

asupporting-rod screw-threaded at one end,
the serew - threaded end of said rods passing
of each of said

through the slot in the end

3

curing one of said units electrically and me--
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segment extensions, and a nut carried upon
each of the screw-threaded ends of said rods
and adapted to bind the said segment exten-
sions against the heads of said units.

14. In a rheostat, a plurality of switch-seg-
ments, having each a flange or tongue extend-
ing lonmtudmallv thereof, a slotted extension
at one end of said segment forming a continu-
ation of and bent substantmlly at rw'ht angles
to the contact-surface of said seoment md an
extension at the other end of smd seoment
forming a continuation of said flange or
tongue, a pla.;e having upon one of 1ts “faces
a plurality of radial grooves each of which
engages the flange or tonc}‘ue of one of sald

segments, and a plmahty of resistance units |

prmflded each with means for securing the
same to the slotted end of said segment ex-
tension.

15. Inarheostat,acentral supporting-plate,

a plurality of 1&(11&113?—c115posed SWitcl- SeQ0-

ments mounted thereon,” a double row of
radially - disposed resistance units arrangec
around the periphery of said supporting-plate,

and means for connecting said units each elec-

trically and mechamcall} to the end of one ot
said segments.

16. Inarheostat a central supporting-plate,
a plurality of radially-disposed switch-seg-
ments mounted thereon, a double row of
radially -disposed resistance units arranged
around the periphery of said supporting-plate,
means for connecting said units each electric-
ally and meehamcallv to the end of sald seg-
ments, and an annulus extending around the
other end of said units and supporting the
same.

17. Inarheostat, a central supporting-plate,
a plurality of 1*acllall3f—dlsposed switch-seg-
ments mounted thereon, a double row of
radially-disposed remstance units arranged

“around the periphery of said supporting-

plate, means for connecting said units each
electrically and mechammlly to the end of one
of said segments, an annulus extending around
the other end of sald units and supporting
the same. and a metal casing inclosing sald
annulus and resistance units.

18. Inarheostat, a central supporting-plate,
a plurality of radially-disposed switch-seg-
ments mounted thereon, said segments being
provided each with a lonmtudmal extension,
the extensions of alternate segments extend-

ing in substantially opposite directions beyond
the ed oe of said plate, tubular resistance units,

each havmcr one end mechanically and elec-
trically secured to one of said segment exten-

| extend

768,199

sions, and means for supporting the other
ends of said units.

19. In a rheostat, a civcular supporting- 60

plate, a plurality of radially-disposed switch-
seoments mounted thereon, said segments be-
ing pr ovided each with a IOI]G‘ItudH}ELl exten-
sion, the extensions of alternate segments
extending in substantially opposite du ections
beyond the edoe of said plate, tubular resist-
ance units, each having one end mechanically
and electmcqlly %eeured to one of said seg-
ment extensions, and an annulus or ring in
which the other ends of Sdld units are sup-
ported.

90. In a rheostat, a circular supporting-
plate, a plurality of radmllv-dlsposed switch-
segments mounted thereon, said segments be-
ing provided each with a 10n0’1tudm‘11 exten-
sion, the extensions of alternate segments
ne in substantially opposite directions
the edge of sald plate, tubular resist-

beyond

ance units, each having one end mechanically

and electrlcallv Secured to one of said seg-
ment extensions, an annulus or ring 1n whlch
the other ends ot said units are supported., a
metal casing inclosing said annulus or ring,
supporting - base upon which sald circular
plate is mounted, and means for’securing
said metal casing to sald base.

91. In a rheostat, a switch-segment con-
sisting of a sheet—metal blank havlna 2 main
body portion and wings bent back thereupon
to form a ‘aeﬂ’mental portion of a double
thickness of metql, and bent again to form a
central flange extending long 1tudmallsr of said
seoment md beyond one end thereof, and a
1011mtud1na,l extension formed upon the other
end of said segment and terminating in a con-

necting end.

99. In a rheostat, a switch-segment con-
sisting of a sheet- metftl blanlk, ha,vmﬁ' 4 main

body portion and wings bent back thereupon

to form a segmental portion of a double thick-
ness of metal and bent again to form a cen-
tral flange extendm@ lonwltuchna,lly of said
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segment, “and beyond one end thereof and ter-

mIIlELtlI]U'“ in an upturned lip, and a longitu-
dinal extension formed upon the other end of
said segment and terminating in a slotted
connecting end.

In testimony whereof I have signed my name
to this specification in the presence of two sub-

scribing withesses. ~
| IRVING B. SMITH.
Witnesses: .
Lixpa COPE SMITH,
Wi O. HowgLL.
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