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SPECIFICATION forming part of Letters Patent No. 575,366, dated January 19, 1897,
Aypplication ﬁled' September 4,1895, Serial No, 561,455, (Mo model.)

To all whomn zé TIALT] COTLCECTTL

Be it known that I, WILLIAM HENRY MOR-
GAN, a resident of Alhanee, in the county of
Stark and State of Ohio, have invented cer-
tain new and useful Impr vements in Elec-
trical Controllers; and I do hereby declare
the following to be a full, clear, and exact de-

seription of the invention, such as will enable
others skilled in the art to which it appertains

to make and use the same,
My invention relates to an improvement in

~controllers for electric motors, one object of

the invention being to produce an electric

controller—viz., a combmed rheostat and re-

versing - switch-—of compact construction,
which shall be capable of operation with cur-
rents of large voltage without injuriously af-
fecting the working parts, and which can be
easlly operated by the movement of a single
lever, in one direction or the other, to reverse
the current through the armature- (311'(31111: and
oradually cut the resistance first out of the

circult and then into the circuit.

A further object is to produce an electrical
controller which shall be so constructed that
ample provision will bemade for ventilation.

A further object is to produce a controller
for electric motors which shall be simple,
strong, and comparatively light in construc-
tion and which shall be e
spects in the performance of its functions.

With these objects in view the invention

consists 1n certain novel features of construc-
tion and combinations and arrangements of
parts, as hereinafter set forth, and pointed out
in the claims.

In the accompanying drmvmfrs T igure 1 is
an elevation showing the contact-plmaes and
switch-arm of the rheostat. I'ig. 2 is an ele-
vation showing the opposite face of the ma-
chine and the reversing-switeh. Fig. 5 isan
elevation with onesideof theframe removed,
showing the arrangement of the resistance-
coils. Fig, 4 is an inner face view of the
other part of the frame. Kigs. 5 and ¢ are
detail views of a coil and the plate or wedge
to which 1t 1s connected. Xig. 7isa diagram
illustrating the circuits. IFigs. S and 9 are
views illustrating a modification.

A represents a frame or shell made in two

parts A’ A° each part or half being made
with perforated lugs a for the accommodation

‘ectual 1in all re-

|

' of bolts b, whereby to secure the parts of the

frame or shell together.
The sides of the frame or shell A, and also

the ends and curved top, are made with open-

ings a’ 0’ ¢® to permit an ample circulation of
air through the controller for purpose of ven-
tilation. 'The central portion of each part of
the frame or shell is made in the form of
spokeés d, with intervening spaces d' for the
admission of air, sald spokes radiating from
central hubs d* wh
for a transverse shaft 1, the purpose of which
will be hereinafter explained.

Within the shell A and adjacent to the re-

spective parts A" A* thereof concentric rings

2 2 are disposed and connected together at
intervals by means of curved plates or con-
nectors o, made integral with the respective
rings 2 2. T'he annular {rame thus formed
oonstltutes a support for a series of resist-
ance-coils B and the plates or wedges B’ to
which said coils are attached.

The coils B are preferably arranged in two

semicircular sets with gaps or spaces between

their respective ends, and the coils of eaclh

set are electrically connected in series, as will

be apparent from the following detail descrip-
tion of thelr construction and arrangement:

Each coil B is preferably composed of me-

tallic ribbon, such as German silver, with as-
bestos, mica, or other suitable insulating ma-
terial interposed between its convolutions.
The inner end of each coil is electrically con-
nected to a hub or boss 4, which may be
either round or angular, projecting from one
face of a plate or wedge B', which latter is
made with lugs 5 6, adapted to bear against
one face of the coil, but electrically insulated
therefrom, and with a lug 7, adapted to bear
against, butinsulatedfrom, the adjacent coil,
thus maintaining the coils B properly spaced
apartand forming ventilating-spaces between
them. Each plate or wedge B' is also made
with a laterally-projecting split ear S for the
reception of the free or outer end 9 of the ad-
jacent coil, each coil having been previously
bound W1th a wire 10 and the end 9 left pro-
jecting from the body thereof. From this

construction and arrangement of parts it will
be seen that as the inner end of each coil is
electrically connected with a plate or wedge
B anditsouterendelectrically connected with
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the adjacent plate or wedge 13’ the coils of |
When |

each set will he connected in series.
the coils I3 and plates or wedges BB’ shall have
been assembled, they will be bound eireum-
ferentially by an insulating-band ¢/, held in
place by a metallic’ strap ¢, to the ends of
which serews ¢ are attached and enter a
double nut ¢

Kach plate or wedge B’ is provided with two
serew-threaded rods or stems 13 13, which
project through a plate 14 of insulating ma-
terial and through the respective ends of a
contact-plate 15, the free ends of said rods or
stems being provided with suitable nuts 16,
LThe contact-plates 15 are arranged in two
SeLs, corresponding with the arrangement of
the resistance-coils BB', and between the re-
spective ends of each set of contacts plates
01 blocks 15, preferably of msulating mate-
rial, arve disposed.

Aswiteh-arm C is secured bebween its ends
to one end of the shatt 1, above alluded to,

and at cach end ecarries a brush D or other

suitable electrical contact device, adapted,
when the shaft 1 is turned, to sweep over the
contact-plate 15 of the resistance-coils and
switeh more or less resistance out of the cir-
cuit, aceording to the extent to which the
shaft Tisrotated. At the opposite end of the
shaft 1 a pinion 17 is secured and adapted to
mesh with the teeth of a rack-haris, disposed
between the ends of an opervating-lever K, piv-

otally connected at its lower end to the frame |

A and provided at its upper end (which ter-

minates above the frame) with a suitable han- |

dle 19. It is apparent that a movement of
the lever I in either direction will cause the
shaft 1 to rotate and the brushes D carried
by the switch-arm C, to move over the ¢on-

tact-plates 15, cutting out the resistance-coils |
1n pairs.

Lo the side A?of the frame orcasin o Atwo
semieircular parallel trays 20 of insulating
material are located and each tray contains
eight contact blocks or plates, the blocks or
plates in one tray being arranged 1n pairs
with thosein the other tray.
tact blocks or plates ave lettered e #, ¢ 1, 7 7,
kL, mmn, 0p, qgr, stinthed rawings, and co-
operate with a series of brushes F, earried by
arms (, to produceareversin o-switch. Ilaeh
arm ( is provided with two brushes I, elec-
trically connected together, whereby to elee-
trically conneet the contact-bhlocks in PaIrs.

The switeh-arms I radiate from a comimon
hub I, mounted loosely on the shaft 1. The
hub I is made with a depending bifurcated
arm or fork 21 for the reception of a pin or
projection 22 onthelever . When the lever
K is turned on its fulerum it will, through the
medium of the pin or projection 22 and the
bifurcated arm or fork 21, cause the switeh-
arms I' to be shifted from one set of contacts
to another and the current through the motor
and rheostat reversed. A continned move-
ment of the lever will, as above explained,
gradually cut out the coils of the rheostat.

oo
o

LThe pairsof con- |
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A reverse movement of the lever E will act
first toswiteh in the coils of the rheostat, then
operate the reversing-switeh, and then grad-
ually cutout the rheostat-coils when the lever
passes its normal position.

The arrangement of circuits, as shown in

Fig. 10, is as follows: The contact block or
plate ¢ of the reversing-switeh is econnected
Ly wire w with one end of the field-magnet
coil 25. Thecontact-plates £ are connected
with the commutator-brush 23 by a wire /.
The contacts ¢+ are connected with the one
end of one set of the rheostat-coils Dy a wire
1w*, while the other end of said set of coils is

connected with the contacts 79 by a wirve v,

One end of the otherset of coils is connected
by a wive ©* with the contaets j /, while the
other end of this set of coils is connected by
a wire v’ withthe contacts o g, The contacts
7 { are connected with the commutator-bruslh
24 by a wire u®, and the contacts is conneeted
with the field-magnetcoil 25 at 2",  The other
end of the field-magnet coil is connected in
the main eircuit by a wire @%. The connee-
tions being thus made, when the switch-arms
are in the positions shown in Iig. 7 the cir-
cult will beasindicated by the arrows. YWhen
the switch-arms are shifted so as to connect
the alternating pairs of contaet-blocks, the
cireuit through the armature will he reversed,
4% 1s apparent.

Instead of arranging the rheostat-coils in
two sets, as above explained, the coils may
be arranged in a single series, and with this
arrangement a two-arm pole-changer or re-
versing-switeh might he cmployed, as shown
in the diagram, Figs. Sand 9. With sueh ar-
rangement the operating-lever I would be
made with two oppositely-disposed racks v 1,
IFig. 9, at opposite sides of the axis of the le-
ver, so thatthe rhieostat switeh-arm would be
moved in the same direction, regardless of the
direction of movement of the lover, the oper-
ation of the reversing-switch, however, bein o
in accordance with the direction of movement
of the lever.

Yarious slight changes might be made in

the details of construction of my invention

without departing from the spivit thereof o
amiting its scope, and henece I do not wish to
lmit myself to the precise details of construe-
tion herein set forth; but,

Having fully deseribed myinvention, what
I elaim asnew, and desire to secure hy Tetters
Patent, ig-—
L. "Fhe combination with a frame, of a vari-
able resistance therein, a shaft mounted in

the frame, a switch-arm for said variable ro- 1

sistance secured to said shaft, a series of con-
tacts mounted on the frame, & hub mounted
loosely on the shaft, a series of switeh-arms
radiating from said hub and eodperating with
sald contacts to produce a reversing-switeh,
a bifureated arm projecting from said b ub, a
pivoted lever, a pin on said lever, cooperat-
ing with said bifurcated arm to operate the
reversing-switch, a pinion earried by said
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shaft, and a rack on the lever, codoperating
with said pinion to operate the switch-arm ot
the variable resistance, substantially as set
forth. |

2. In an electrical controller, the combina-
tion of a series of wedges or plates, a hub or
projection on each plate or wedge, a binding
post or arm on each plate or wedge, a resist-
ance having insulating material interposed
between its convolutions, coiled on each hub
or projection and electrically connected there-
to, the free ends of the coils being connected
with the binding posts or arms of the adja-
cent plates or wedges, and lugs on the plates
or wedges bearing against the coils for spac-

ing them apart, substantially as set forth.

20

3. In an electrical controller, the combina-
tion with an open main frame, of an annular
open frame within the main frame, and an
annularseries of resistance-coils spaced apart
and supported on said annular open frame,
substantially as set forth.

4, In an electrical controller, the combina-
tion with a main frame made in two parts and

having ventilating-opening therein, of an an-
nular open frame disposed between the parts
of the main frame and a series of resistance-
coils supported on said annular frame, sub-
stantially as set forth.

5. In an electrical controller, the combina-
tion with a frame, of trays of insulating ma-
terial mounted thereon,contact-plates located
on said trays, a shaft, & hub mounted on the
shaft, contact-arms projecting from said hub
and codperating with the contact-plates to
produce areversing-switeh, a variable resist-
ance, a switch-arm therefor secured to said
shaft, and a lever adapted to turn the shaft
and operate the reversing-switch at a single
movement in either direction from its normal
position, substantially as set forth.
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In testimony whereof I have signed this

specification in the presence of two subscrib-
Ing witnesses.

. WILLIAM HENRY MORGAN.
Witnesses:

E. WOOLGAR,
W. H. RAMSEY.
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