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SPECIFICATION forming part of Letters Patent No. 549,597, dated November 12, 1895,
| Appliqatidn filed Hoviemb'er 6, 1894, 3_51-151 'N5.'5231053|.-[Hﬁ '_mc:_deLJ -

To all whom it may cbncern P -.
Beitknown thatl, JONATHAN P. 3. F1SKE, &
residentof Alliance,in the county of Stark and

State of Ohio have invented certain new and

useful Tmmprovements in a Combined Rheo-

stat and Reversing-Switch for Electric.-Mo-
tors; and I dohereby declare the following to
be & full, clear, and exact description of the
invention, such as will enable others skilled in
the art to which it appertains to make and use
the same. = - : | L

My invention relates to an improved com-
bined rheostat and reversing-switeh for elec-

tric motors, the object of the invention being

to so construct an apparatus of the nature
above specified as to reduce the cost of manu-
facturing the same to a minimuni. .

- A further objectisto construct and arrange

the apparatus in such manner that it shall be

very easy to operate. S
A further object is to produce an apparatus
of the clags above mentioned which shall be
simple in construction and effectual in all re-
spects in the performance of its functions.
7ith these objects in view the invention
eonsists in the combination, with a rheostat
and operating devices, of a reversing-switch
connected with and operated by said operat-

ing devices.

The invention also consists in the combina-
tion,with a reversing-switch for a motor and

operating devices, of a rheostat controlled by
the operation of said operating devices, said
rheostat being so eonstructed and arranged |

that the resistance material will be switched
out of circuit when the operating devices are
turned-in either direetion from their normal
position. N o

The invention further consists in the com-
bination, with.a reyersing-switch and operat-
ing devices, of a rheostat bearing such rela-

tion to said operating deviees that when the

45

operating devices are operated at either side

of their normal position the switch will be

operated and mote or less resistance material

eradually switched into or out of circuit. =
“The "invention also consists in a rheostat
composed of a coiled econductor having insu-
lating material between its convolutions and
having a transverse path over said. convolu-
tions for a contact device. | :

Phe invention also consists in certain novel |

and pointed out in the claims.

!

featuresof construction and combinationsand -

arrangements of parts,ashereinatter set forth,

" Tn the accompanying drawings, Figure 1is
a face view. ‘Fig. 2isa vertical cross-section.
Fig. 3 is a side view. Fig.4is a plan view.
Figs. 5 and ¢ are views illustrating the switch
devices. TFig. 7 is a detail view of the resist-
ance-coil. Figs. 7> and 7' are detail views.
Figs. 8 and 9 are views illustrating modifica-
tions. | - | |

A represents the main frame of the appa-

ratus, and comprises counterpart plates «a «,
secured together by means of bolts b 0 00
and ¢, the latter being insulated from the

plates a by means of an insulating-sleeve ¢

GO

Within the frame A a tray B is located, said .

tray being made-in two parts. and provided
with perforations for the passage of the bolts

| b, insulating-sleeves c¢* being inserted within

said perforations, so'as to insulate the tray
from said bolts b, and at the ends of said
sleeves washers ¢? are disposed between the

tray and frame, so as to insulate these parts

from each other. = The tray B is constructed
to receive aresistance-coil Cbetween its mem-
hers, said coil and tray being insulated from

‘each other by means of suitable insulating

70
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materiald. Thecoil Cispreferably composed -

of ribbon of German silver or other suitable’

resistance material, and between its convolu-
tions insulating material e (such as.mica) 18
placed. | |

The resistance-coil C is preferably provided

with a hub or center.f, of non-conducting ma-
terial, and said coil is milled across the face

to produce a contact-path g, with which a

brush, (similar to a commutator-brush, ) here-

inafter described, makes contact. "The con-

tact-path ¢ is preférably made in the are of a

cirele, extending outwardly from. opposite

sides of the non-conducting center or hub 7,
s0 asto accommodate the contact- brush,which
[ prefer to attach to a pivoted lever D. The
leverD ispivotally connected between its ends
with the Dolt e and insulated therefrom by the
sleeve ¢n - The upper end of the. lever. D is
provided with a locking=pin havirg a handle
J¥', said pin being adapted to normally enter
4 socket h? in a quadrant 7%, secured to the

top of the

e frame A, 50 as to retain said lever
normally in a vertical position and the eon-

90.
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tact-brush in engagement with the hub or

disk f in the center of the resistance-coil:

Stops it are adjustably secured to the quad- |

rant 7%, whereby-to limit the throw of said
lever, said stops being serrated or toothed on

thelr undel faces to engage similar serrations

or teeth /i° on the quadrent Below the piv-

otal connection of the lever D with the bolt¢

- said lever is made with an opening 4, in which

10
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a plate @', of fiber or other insulating mate-

rial, is inserted, said insulating-plate being

made with an elongated slot 2. To the insu-
lating-plate 2" a metal plate 2° is secured and
provided at its upper end with a lug 7% having
ascrew-threaded perforation for the 1*eeept10n

of the lower end of a rod 4%, the upper end of
‘which is electrically connected with the bolt

c.” To the inner face of the metal plate ©° a
met‘ﬂ bracket 2° is secured by means of bolts

X Sald bolts passing through an elongated

slot 78 in said metal plate 25, whereby to en-

able said bracket fo be adjusted vertically..

Lo the. bracket1®a small lever 7is pivoted, to
which the contact-brush E is eeeuled said
brush being maintained in contact wfch the

‘resistance demee by means of a spring j', one

end of which is connected with the lever 7, and
the other end is secured to a lug projecting
from the metal plate ¢, In pl&eing the de-
vice In the circuit one wire is connected with

~ the bolt ¢, and the other wire is connected
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with the outer extremlty of the coiled resist-
ance material.

A rheostat constructed as ebove described
is very cheap, since the cost of winding the
ribbons of the spiral conductor and mterpoeed

“insulation, Emd finishing the eenm(}t -path 1s

very small.

IFrom the construction and arrang ement of
parts above described it will be seen thdt
when the lever D is turned on its fulerun in
one direction or the othér more or less resist-
ance will be ineluded in the circuit, the cur-
rent passing through the appamtus as l’ﬂdl-
cated by the arrows in Ifig.

By the use of my 1mproved construction of

rheostat the employment of separate contact-
plates mounted on an insulated base and con-

nected by wires to the resistance is entirely
done away with, and therefore one great
source of expense, trouble &nd annoyance s

eliminated. . o
A further advantage of. my impr -oved con-

struction is that there are from twenty-five to

forty contacts per inch, depending upon the
thickuess of the conductor used, and there-
fore the number of contacts is so great as to
reduce the voltage between the eentaets £t0 80

small an a,mount as to entirely eliminate the

sparking.-which takes place in rheostats as
they have heretofore been constructed. '

It wili be noticed that there are two dis-
tinet paths on the resistance-coil for the con-
tact shoe or brush E—that is tosay, one path

-when the brush is moved to the right and a

stmilar path when the brush is moved to the

left. Thus the cutting out of resistance is ex-

-eenteet—bloeke " m 3%

levers by the bar n

actly the same regaa dless of the direction in
which the brush K is moved from the centes
of the coil. In other words, a double set of
contacts will be provided ‘‘cross-connected ™

to each other and.connected with the resist- .-

ancein such a way that the action is the same

‘whichever way the arm is turned. The neces-

sity for thus having a double set of contaets

will be seen when therelation of theresistance -
| to the reversing-switch is considered, the con-
struction and operation of whieh latter will

be presently explained.
- The lower end of the lever D is provided
with a roller k, adapted .to e11te:| the forked

or bifurcated end of an arm or lever F, se-
which latter is

cured to a rock-ghaft F/,
mounted in the lower portlen of the frame-

work -of the apparatus and at its oppoesite.

end is provided with an arm G, having a bi-
furcated upper end, for a purpose heremaftm
explained. |

A plate or base H ot 11151113,131110 materi .;Ll is

secured to the rear face of the fmme A fer
the reception and support: of Ay improved
reversing-switch, a descmptwn ofwlueh Wﬂl
now follow

Brackets [ are secured to.the base H and

to these brackets switch-levers I I are pivot-

ally connected at points near their lower
ends, end adapted. near:théir upper ends to
engage Gntact*plates m: (1IN prO]ectmw from
o the lower end of
each switch-lever a 1111k n is connected, and
said links are eonneeted together by means

| of a bar or bars ', of nen-eonduetmﬁ matecs
rial, said bar or bars being prowded with a .

pin or pins o, which enter the bifurcated end
of the 1ever or arin G. - The switch-levers 1

are also adapted.to elwan*e the respective

S0
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ends of a contact-plate o', seeured to a con-

tact-block 0% secured to ‘the center of the
base H, one ef said switch-levers being nor-
mally in contact with said contact- plete'

contact with one of the contact-plates m, and
by conhecting the short arms of the switch-
"when the latter is moved
longitudinally both switch -levers will be
shifted simultaneously to reverse the cur-
rent through the motor with which the appa-

ratus is eenneeted Tothe upper énds of the

contact-blocks m" arms p are pivotally con-
nected, in the free ends’'of which arc-ruptur-
ing rollers g are. mounted, and to the upper
end of the central contact-block o? arms 7

are pivotaliy connected and prowded at their -

free ends with arcing-rollers +'. Each switch-
leverisprovided at 1ts free end with an arcing-
tip s, of carbon or similar material, adepted
to engage the arcing-rollers, the latter being
norm. allv retained in their normal pemtlonb

by means of springs {, secured at one end to
the arms in which the rollers are mounted

and at their other ends to the contact-blocks.
Theé reversing-switeh constructed as above

explained is qmte similar to reversing-

sw1tehes as heretofore constructed emept

' 110
and the other switch-lever being normally in

s
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that it is provided with an additional fea-
(ure—viz., arc-rupturing contacts so placed | ' S _
. an electrie circuit, substantially as set forth.

that the circuit will always be made and

broken Lietween these contacts in preference;

to making and breaking at the main contacts,

the are-tupturing rollers being so held as to

come in contact with the respective switeh-
bars and take up the ave.
I'rom the construetion and arrangenient of

the entire apparatus as above deseribed it
will be seen that by operating the lever D the

contact-brush E wiil be moved over the con-

tact-path on the edges of the ribbon of which
the resistance-coil is composed, and simulta-
neousty motion will be imparted to the switeh-

levers through the medinm of the lever I,

rock-shaft T, lever or, arm G, and connect-

ing-bar-n’ to shift the said switch-levers and
reverse the eurrent through the motor. The

moment the operating-handle is turned to the

right the reversing-switch is set in one direc-
tion, thus causing the current to pass through

the armature from that direction, and as the

lever D is gradually thrown over the resist-
ance will be eut out gradually by the contact-
brush E working over the ribbon. As the
lever D igagain thrown to the central posi-
tion the breaking of the circuit is done on
the arcing-rollers, thus preventing sparking
at the switch-contacts. When the lever D is
thrown in the reverse direction, the revers-
ing-switch is also thrown over, causing the
current to pass through the motor in the op-
posite direction, the contact-brush E cutting
out the resistance, as before.

My improvements are exceedingly simple
in construction, sparking at the various points
of electrical contact isreduced to a minnmum,
the eircuit through the motor can be easily
and quickly reversed without injury thereto,
and the apparatus is effectual in every re-
spect’in the perfermance of its functions.

Tustead of making the contact-path across

-y

e face of the coiled resistance-conductor in

{
the are of a circle for the accommodation of

the movement of the contact-brush when car-
ried by a pivoted lever said contact-path may
e made straight across the face of the coil or
exactly in line with the diameter thereof, as
shown in IFig. 9. -

The resistance-coil instead of Dbelng made
round may be wound in rectangular form, as
shown 1n Fig. o.

Various other slieht ehanges might bemade
in the details of construction of my iavention
without departing from the spirit thereof or
limiting its secope, and hence 1 do not wish to
limit myself to the precise details of construe-
tion herein setf forih; but, '

ITaving fully desceribed my invention, what
1 elaim asnew, and desirve to secure by Letters
Patent, is— |
1. The eombinaticn with a frame and a
tray secuared thereto, of a resistance coil re-
tained in position by said tray and having its
convolutions insulated from each other, and a
contact device adapted to be passed trans

versely over said convolutions, whereby to

include more or less of said resistance coil in
2. The combination with a frame, of a re-

sistance coil supported therein, said resist-
ance coil being composed of a ribbon of re-

terial, and a contact device adapted to be

- passed transversely over the convolutions of
said coil in cither direction from said non-
conducting center or hub, substantially as

3. The combination with a frame, of a two-

- part tray secured therveto, a resistance coil
having insulating material between s con-
“volutions, held in position by said tray, in-
sulating material between the coil and tray,
and a contact device adapted to be passed.

transversely over the convolutions of said re-
sistance coil, substantially as set forth.
4. The combination with a frame and a re-

ing an elongated slot secured in the slot of
the lever, a metallic plate secured to said in-
sulated plate, and a contact device carried
by said metallic plate and adapted to pass

over said resistance coil, substantially as set

forth. | -

5. The combination with a frame and a re-
sistance coil having insulating material in-
terposed between its convolutions, of a piv-
oted lever, a metallic plate carried by said
pivoted lever and insulated therefrom, alever
pivotally connected with said plate, and
brush carried by said pivoteds lever and
adapted to pass over the convolutions of the
resistance coil, and a spring adapted to main-

| tain said brush normally in.contact with the

resistance device or coil, substantially as set
6. The eoimmbination with a frame and are-

sistance coil secured therein, said resistance .
"IINR

coil having insulating material between its
convolutions, of a pivoted lever, a metallic
plate carried by and insulated from said le-

70

sistance material, interposed insulating ma--
terial between the convolutions of the coil
and a center or hub of non-conduecting ma-

e |
I

sistance coil carried .thereby, said resistance
coil having insulating material between 1ts
convolutions, of a pivoted lever having an
elongated opening, an ingulating plate hav-.

95
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a brush secured to the said last-mentioned
lever and adapted to engage the resistance
coil, and a spring adapted to maintain the

‘Dbrush in proper relation to the resistance

coil, substantially as set forth.

7. The combination with a frame and a re-
sistance coil held therein, said resistance coil
having insulating material interpesed be-

tween its convolutions, of a Dbolt or shaft
mounted in the frame and insulated there-
from, an operating lever pivotally connected

with said bolt or shaft and insulated there-
from, a non-conducting plate secured to said
nerating lever, a metallic plate secured to

I20

II 25

130

the hon-conducting plate, a bar or rod con-
necting said metallic plate electrically with
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|
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1

sald Dolt or shaft, an adjustable metallic

Pplate secured to the first-mentioned metallic |

plate, a leverpivoted tothe adjustable plate,
acontact brush secured to said last-mentioned
lever and adapted to engage the résistance
coil and pass over the convolutions thereof,

and a spring adapted tomaintain said brush

In proper relation tosaid resistance coil, sub-
stantially as set forth..

5. The combination with a frame, a resist-
ance coil carried thereby, and a quadranton
sald frame provided with a socket, of a piv-

oted lever, a contact brush carried by and in--

stlated from said pivoted lever, said brush
being adapted to engage and pass over the
convolutions of the resistance coil, a pin car-
ried by said lever and adapted to enter the
socket 1n said quadrant, and stops adjustably
secured to said quadrant to limit the move-
ment of said pivoted lever, substantially as
set forth. | | |

J. The combination withaswiteh leverand
its contact plate, of an arm pivotally con-
nected in electrical relation to said contact
plate, a conductingroller carried by said arm,
and a spring adapted to maintain said roller

‘normallv in the bath of the switell lever

540,507

vherebyto producean are rupturing contaet,
substantially as set forth.
10: The combination with a switch lever

and a contact plate, said switch lever having

its end provided with material of low con-

ductivity, of a pivoted arm having electrical

connection with the contaet plate, a conduet-
ing roller in the free end of said arm, and a

spring constructed and adapted to maintain
the roller in the path of the poor conducting
material at the end of the switch lever, sub-

stantially as set forth. .
11. The combination with a frame made in

two parts secured together, of a tray made in

two partsandinclosed bysaid frame, a-resist-
ance held in said tray, a contact deviee for
the resistance, a reversing switeh mounted
on the frame and an operating device con-
nected with said contact device and revers-
ing switch, substantially as set forth.

In testimony whereof I have signcd. this
specification in the presence of two subseril-
Ing witnesses. ‘- | . |
~ JONATHAN P. B. FISKL.
Witnesses: S - |
- WILLis II. RAMSEY

K. WOOLGAR.
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