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.z"o all whom it may conoern

Be it known that I, CHARLES WIRT a citi-
zen of the United Sta,tes, residing in Phila-

~delphia, in the county of Philadelphia and

S.

State of Pennsylvania, have invented a cer-
tain new and useful Improvement in Rheo-

~ stats, of which the following is a full, clear,

10

concise, and exact description, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification.

My invention relates to a rheostat, my ob-

- Ject being to provide an 1mprovement upon

20
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have shown the resistance-ribbon formed of |

35

the general form -of rheostat illustrated in
Letters Patent No. 633,172, granted to me
September 19, 1899. Tn said patent above
referred to I have shown a rheostat in which
the resistance-conductor is formed from  a
ribbon of German silver or similar material
formed into a plu rality of resistanc¢e sections

or coils, which in practice are adapted to oc-

cupy mdlel positions and- to rest in contact
with contact-bars with which the contact ele-
ment of the rhoestat is adapted to engage,

these several parts being clamped between

suitable casing-plates. I_n said application I
uniform width throughout and have also
shown the contaet—bars with which the ribbon

makes électrical contact also formed of uni-
form width.

In accordance with the present invention |

I form the resistance-ribbon of continuously-

decreasing width from one end to the other—
that is, tapered—so that by making the re-

sistance-sections of the samenumber of turns
or convolutions throughout a resistance-con-
duetor is provided in which the resistance-
sections are of continuously and uniformly

~ increasing resistance from one- end of the
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rheostat laofthe other. 1 preferably connect
this resistance-conductor in circuit, 80 that

whén but a small: pormon of the rheostat-re- |
sistance is included in circuit the resistance- |

sections of large cross- section will bein serv-
ice, while the: movement of the rheostat-arm
to include more resistance in circuit serves

to cut into the'circuit the resistance-sections
of decreased crossssection.
‘meént the cross-section of the conductor 1n

Bythis arrange-

circuit varies in:direct proportion to the cur-
rent flowing—that is, when the rheostat-re-

narrower bar.

| smi}ence is small and a relatively large cur-

rent is flowing the cross- sectlon of the re-

sistance- sec‘rlone in eircuit is large, while

when a larger resistance is included in cir-
cuit the sections of less c¢ross-section arce

55

traversed by current; but dueto the mereased |

' resistance in clremb the current flowing is

relatively smaller. The resistance- nbbon of
continuously-decreasing width thus per mits
the construction of a rheostat which is moré

efficient and which more 1ead1ly accommo-

dates itself to the varying conditions of use
than would’ be the case were the ribbon of
uniform cross-section. Moreover,
rangement permits a more umform distribu-

this ar-

6o

tlon of heat during the operation of therheo-

stat.
with whleh the resistance -sections: engage
vary from one end of the rheostat to the
other, the contact-surface between the resist-

ance- Seetlon and the contact-bar varies in

accordance with the requirement for car-
rying capacity. Thus for wide resistance-sec-
tions which are called upon tocarry large cur-
rents the contact-surface between the rlbbon
and the contact-bar is relatively large, while

Since the mdl;hs of the contact-bars
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the surface-contact between narrower resist- -

ance-sections and the corresponding contact-
bars is smaller to accomnmodate the lesser

‘maximumn current which flows through these

sections of decreased width. Again, the con-
tact-bars of varying widths facilitate the con-

duction of the current from the contact-bars

to the movable contact-arm o0f the rheostat

by varying the surface contact between the

contact-bars and the contact-arm in accord-

| ance with the strength of the current flow-

ing—that is,when smell resistance is included
in CII‘Glllt and a large current is flowing the
contact-arm rests upon one of-the mde con-
tact- ba,r's,mhlle when & greater remsbanee 1S in-

cluded incircuit the contact-arm rests upona
ﬁ By thusforming the resistance-
ribbon with continuously-decreasing width

from one end to the other and bythe employ-
ment of contact-bars of varying widths, as
above desecribed, I am able to produce a rheo-
stat which possesses many points of advan-
tage over rheostats of the prior art.

My invention also contemplates various de-
tails of mechamca,l construetmn whleh will be
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hereinafter more particularly described
claimed. -

I have illustrated my invention in the ac-
companying drawings, in which—

Figurelisa plan view of the rheostat of my
Invention, showing a portion of the top plate
and insulation broken away. Fig. 2 is a sec-
tional view on line 2 2, Fig. 1. Fig. 3 is a
partial bottom view of the rheostat, showing
one of the casing-plates removed. Fig. 4iga
view illustrating the manner of mounting the
clamping-strip upon the contact-bar. Fig. 5
18 a view illustrating the resistance-section
In position upon the contact-bar. Fig. 52 is
a view of a modification of the contact-bar.
Fig. 6 is a detail view showing the manner
of securing the casing-plates together at the
edges. Fig. 7 is a sectional view on line 7 7,
Fig. 3. |

~Likeletters refer to like partsin the several

figures. |

Upon the inner face of the casing-plate ¢ an
annular ring b, of asbestos or similar insu-
lating material, is placed, and a similar annu-
lar ring b', of insulating material, is mounted
upon the inner face of the opposite casing-
pnlate «'.

material and is clamped between the casing-
This resistance-conductor con-
sists of a thin ribbon ¢, of resistance material,
such as German silver, and the ribbon is
wound to form a plurality of resistance-sec-
tions ¢’ ¢’, adapted in the complete rheostat to
occupy positions side by side, as illustrated.
These several resistance-sections are formed

from a continuous and integral ribbon, and

this ribbon is of continuously - decreasing
width from one end to the other, the ribbon
being thus formed with a taper. The re-
sult of this construction is that the cross-sec-
tion and consequently the carrying capacity
of the conductor vary from one end to the
other. The several resistance-sections ¢’ ¢
are adapted to rest upon and to make elec-
trical contact with contact-bars d d, which
in the specific embodiment illustrated oc-
cupy radial positions and which are of sue-
cessively-decreasing width from one end of

the rheostat to the other—that is, each con-

tact-bar is of less width than its neighbor or
the bars of a group are of less width than
the bars of an adjacent group. The inner

ends of these contact-bars projeet beyond

the edge of the annular casing-plate a’ to
form the rheostat-terminals, with which the
movable element or contact-arm of the rheo-
stat 18 adapted to engage. -

While I have illustrated a rheostat of the

circular form, it will be understood that my
invention is equally applicable to a rheostat
In which the contact-terminals are not ar-
ranged in a curve.

I have illustrated in Figs. 4 and 5 the con-
struction which I preferably employ for
mounting the resistance -sections upon the

contact-bars. Upon the face of contact-bar |

The resistance-conductor is inter- |
- posed between the two layers of insulating |

689,445

and | dastripd’ of tinor other material is mounted,

the strip d', except at the ends, which are free,
being sweated or otherwise secured to the
face of the contact-bar d. The resistance-
section ¢’ having been placed upon the face
of strip d, the free ends of said strip are

70

folded over, as seen in Fig. 5, to lie upon the

top of the resistance-section; whereby the
resistance-section is clamped in position by
the clamping-stripd’. When the several con-

75

tact-bars and the resistance-sections mounted

thereon are clamped in position between the
casing-plates of the rheostat, the clamping-
strip d’ is pressed into firm contact with the
contiguous faces of the ribbon comprising
the resistance-conductor.

I have shown in Fig. 5* a modification in
which the flexible or free portions d’' d’ are
formed integral with the contact-bar.

8o
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As explained in my prior patent, above

referred to, I preferably coat one face of the
ribbon with an insulating material, so that

when the same is formed into coils to con-

stitute the resistance-sections the seversal

turns or convolutions of the coils are rela-

tively insulated. |

The several contact-plates d d and the re-
sistance-sections mounted thereon are adapt-
ed to oceupy positions side by side, as illus-
trated, and to be clamped between the cas-
ing-plates, and the metallic casing-plates are

oc

insulated from the electrical conduectors

through the agency of the layers b b’ of in-
sulating material. |
c1s wrapped about terminal plate e, to which
18 electrically connected the binding-post ¢’,
the binding-post e’ carrying a shank, which
is electrically connected with said plate e
and being insulated from the casing-plate o’
by means of a block of insulation ¢?. The
opposite end of the resistance-ribbon ¢ is
wrapped about the terminal plate £, which
18 electrically connected with the binding-
post /', said binding - post heing mounted
upon the insulating-block f2 1In order to
lirmly secure the terminal plates ¢ and f
In position and to electrically connect the
ends of the ribbon ¢ therewith, I provide a
bridge-plate g, which is separated from the
terminal plates by means of a sheet ¢’ of in-
sulating material, as asbestos, this bridge-
plate being clamped to the casing-plate by
means of screws ¢g* g°. The end of terminal
plate e constitutes one of the terminals with

100

One end of the condactor

1c5
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which the contact-arm of the rheostat is
adapted to engage, while the terminal plate f
is provided with an inwardly-projecting arm

/%, to the end of which is secured a ring 73.

T'he contact-spring 7, adapted to be moved

by the handle 7/, is arranged to engage at
one end the projecting ends or terminals of

the contact-bars,while the other end is adapt-
ed to make contact with the ring 73, conneected
with the terminal plate f. Current entering
by binding-post f’, for instance, may pass to

‘130

ring f%,thence by contact-spring A toone of the = .

terminals, and thence through the resistance-
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‘binding-post e'. |
upon a hub or casting nﬁ which in turn is

689,445

sections in GII'Clllt to termmcﬂ pla,te e a,nd to | theleof are all brought to a common level

The spring-arm A is mounted

mounted upon a wta,tmo' shaft ~°, carrying
at the end the handle /. A collar 7?,4 carried
upon the shaft 23, engages a bracket %5 to
limit the lenwthxvlse movement of the shaft
.The br aeket I’ is secured by scerews i’ hS
to the clamping-plate . A suitable bearing-
sleeve %7 is provided for the shaft A3, this

bearing - sleeve being supported upon the

bracket 1’ and the casmﬂ'-plate a. A tongue

- f*is formed from a portion of the termma,l

15

plate f to act as a stop or abutment to limit
the movement of the contact-arm £.
In order to more e

eral parts of the rheostat between the casing-
- plates @ o', I form one or both, preferably

20

‘both, of the casmmplates with a slight dish

thereto——that is, “slightly convex—so that

~when brought to gether the inner edges of the

.- the- outel edges.

25

- tion.

annular plates w1ll rest closer together than

edges- toward each other the pla,te,s may . be

slightly sprung to thereby firmly clamp the

contact-bars and resistance-sections in posi-
In assembling the rheostat I employ

- clamping-plates adapted to force the outer

| -
35

,40

edges of the casing-plates toward each other
and then secure the outer edges of the casing- |
‘plates together by means of a blﬂdlﬂ“‘-stllp
Kk of sheet metal, one edge of this strip

mmetal being folded upon 1tself toform a shoul-

der %/, adanted to rest against the outer face
of plate o, while the other edge of said strip &
is adapted to be folded over a rid ge a2, bound-

ing the plate a’. The easmg-plates are in this
manner firmly secured together.
ner of securing the casing-plates together
causes a firm grip upon the contact-bars d,
80 as to prevent the same from being thrown
out of their radial positions by the engage-
ment of the contact-arm % therewith. The

movement of this contact-arm 7% is lateral
with respect to the contact- -bars, and if the |

same are not firmly clamped in position there

~ will be a tendency to shift these contact-bars

5o

laterally, thereby bringing the contact-bars
into contact to short- cucult the resistance-
sections and otherwise render: the operatwn
of the rheostat unsatisfactory. |

In order to insure the resting of the ends of

- the contact-bars in a,hnement and on a com-

55
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mon. level,
A
series of holes m m are provided through the
back casing-plate a, whereby suitable mstru-
ments may be inserted to temporarily sup-
port the center plate ! during the assembling

of the rheostat and to force the face thereof

upward under the ends of the contact-bars

d d. Previous to this placing of the center

plate in position the ends of the contact-bars
d are bent to give to the same a tendency to

extend downward rather than upward, and |

then as the center plate is forced upward

against the ends of the contact-bars t.he ends !

fectively secure the sev—.

By then forcmn‘ the outer |

of

This man-

I provide an insulating center
‘plate [, of porcelain or similar material.

Plaster-of-paris is then flowed into the spaces

between the center plate [ and the back plate

/¢

¢ and permitted to harden, whereby the cen- .

ter plate is securely fixed in position. The

ring 17, connected with the terminal plate f,

is adapted to rest upon the top of the center

plate [, and to accommodate the extending

arm of the terminal plate fachannelis formed
in the upper face of the center plate /.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. The combination with a 1eswtanee rib-
bon of decreased width from one end to the
other and formed into a plurality of resist-
ance coils or sections arranged side by side,
of contact-terminals electrically connected

| with said several sections and casings or
'pla,tes between which said several 0011 sec-

75

80

tionsare mounted and elamped substa,ntlally- |

-as described. |
2. The combination with a conta,ct-bm of
‘a strip of flexible metal secured thereto and

having the ends free and a coil formed from

a-_l'ibbon of resistance material resting upon

sald metallic strip, the free ends of said strip

‘being folded over said ‘coil, substanbmlly a8
-descrlbed

3.-The eombmatlon w1th a plurahty of con-
tact-bars lying side by side, the ends of said

bars constituting the contact-terminals of &

rheostat, of a flexible strip of metal secured

“to the face of each of said bars, the ends of

said strips being feee, and aresistance-ribbon

formed into a plurality of resistance-coils one
‘adapted to rest upon each of said flexible

strips, the free ends of said strips being folded
over the respective coils, snbstantlally as de-

fserlbed

Qo

S 95
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4. The eombmatlon wwh a contact-bar a,nd- o

| :.'aJ coll formed from a ribbon of resistance ma-
terial, of a pair of free metallic portions in
electrical .contact with said contact-bar and

adapted to fold over the ends of said coil, sub-

stantially as deseribed.

5. Thecombination with a plurallty of con-

ftact—bars resting side by side, the ends there-
of forming contact- telmma]s of a plurality
of ﬂemble metailic strips seeured one to each

of said bars and -having the ends free, a re-

sistance-ribbon formed into a plurality of
coils one adapted- to rest upon each of said
| strips, the ends of said strips being folded
over the respective coils, and a pair of casing-

plates between which said contact-bars and
the coils mounted thereon are adapted to be
clamped, substantially as deseribed.

I10

L15

12Q

12§

6. The combination with the termlna,l |

plate, of the resistance-ribbon having the

end wrapped around said terminal plate, and

a clamping-plate adapted to compress said
ribbon against said terminal plate to effect a

firm electrical contacb subsbantlally as de-

seribed.

130

7. The combmatwn with the terminal
plates e, f, of the resistance-ribbon hzwmg '




1O

20

25

30

35

40

45

5O

55

ol iy

its opposite ends wound around the 'respec- '

tive terminal plates, and the bridge-plate in-

sulated from said terminal plates and adapt- |

ed to compress the endsof said ribbon against
sald plate, substantially as described.

8. The combination with the contact-bars

lying side by side and having the ends ex-
tended to form contact-terminals,of the center
plate adapted to support said extended ends
from beneath, substantially as desecribed.

9. The combination with the contact-bars
occupying radial positions and having the in-
ner ends extended to form contact-terminals,
of the center plate having the periphery
adapted to engage and support the ends of
sald contact-bars,substantially as desceribed.

10. The combination with the casing-plates
and the resistance-coils and associated parts
clamped between the same, of the binding-
strip extending around the periphery of said
casing-plates and serving to secure the same
together, substantially as described.

11. Thecombination with the casing-plates
and the resistance-coils and associated parts
clamped between the same, of the binding-
strip extending around the periphery of said
casing - plates, and having the ends folded

over to engage the edges of the casing-plates |

and clamp the same together, substantially
as described.

12. The combination with the casing-plates
and the resistance-coils and associated parts
clamped between the same, one of said cas-
ing-plates having a peripheral ridge extend-
ing around the same, of the binding-strip

‘having one edge folded over to engage the

edge of one of said casing-plates and having
the other edge folded over the peripheral
ridge on theother casing-plate, substantially
as described. _

13. The combination withthe annular cas-
ing-plates formed so that theouteredges nor-
mally rest at a greater distance apart than
the inner edges, of the resistance-coils and
associated parts adapted to rest between said
plates and the binding-strip for securing the
peripheries of said plates in an approached
position, substantially as described.

14. 'T'he combination with a plurality of re-
sistance-sections, and a series of contact-ter-
minals connected respectively therewith, of
a contact element adapted tosweep oversaid
contact-terminals, said contact element and
terminal being constructed so that the area
of contact between the same diminishes step

by step as the contact element is moved from |

689,445

one end of theseriesof terminals tothe other,
substantially as desecribed. -

15. The combination with a plurality of re- -

sistance-sections, of a series of contact-bars
connected respectively with said resistance-

sections and a contact element adapted to
sweep over said contact-bars, said contact-
bars being of decreasing width from one end
of the series tothe other,substantially as de-

. seribed. |

16. The combination with a plurality of re-
sistance-sections, of a series of contact-bars
connected respectively therewith and ar-

| ranged side by side,a contact element adapted

to sweep over said contact-bars, the contact-
bars being of decreasing width from one end

sistance the same engages contact-bars of less
width, substantially as deseribed.

17. The combination with a series of con-
tact-bars arranged side by side, the ends of

sald bars constituting the contact-terminals

and being of decreasing width from one end
of the series to the other, of a resistance-rib-

bon formed into a plurality of resistance-

colls, one of said coils being mounted upon
each of said contact-bars, and a contact ele-

-ment adapted to engage the contact-termi-

nals, substantially as deseribed.
13. 'I'he combination with the contact-bars

lying side by side and having the ends ex-

tended to form contact-terminals, of an insu-
lating-plate adapted to support said extend-

6o

of the series tothe otherandarranged so that
as the contact element is moved to cut in re-

e

30

0O

ed ends from beneath, substantially as de-

sceribed.

19. The combination with a series of con-

tact-bars arranged side by side, the ends of
sald bars constituting the contact-terminals,
and being of decreased width from one end
of the series to the other, of a resistance-rib-

bon of decreased width from one end to the

other formed into a plurality of resistance
coils or sections, the coils of greater width

05 .

100

being mounted upon econtact-terminals of -

greater width and vice versa, and a contact
element adapted to engage the contact-ter-
minals, substantially as deseribed. -

- In witness whereof I have hereunto sub-

scribed my name in the presence of two wit-
nesses. '

CHARLES WIRT.

Witnesses:
CHAS. L. LOCKWOOD,
CHAS. M. LOCKWOOD.
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