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To all whom it mMaly CORCETTL:

Be it known that I, Harorp K. WHITE, a
citizen of the United States, residing at
Schenectady, county of Schenectady, State

5 of New York, have invented certain new and
useful Improvements in Controllers, of which
the following is a specification.

o

larly pointed out in the claims.
In the accompanying drawings, Kigure 1
shows in side elevation a controller arranged
15 in accordance with the present invention, a
portion of the protecting-casing being re-
moved. Tlg. 2 is a view on a somewhat
smaller scale, showing the controller partly in

section and partly in front elevation. FKig. 3

20 is a view taken online 3 3 of Ifig. 2. Iig. 41s
a front elevation of the cap-plate of the con-
troller with the parts carried thereby; and
Fig. 5 is a diagram showing the controller in
developed form and the various connections

2 between the controller, a motor, and a source
of current-supply.

Reference Leing had to the drawings, 1 1n-
dicates a controller-casing having a remov-
able cap-plate 2.

30 3 18 a controller-cylinder having its shalt

journaled at its opposite enas in the bottom

of the casing and in the cap-plate.

4 is a handle secured to the shaft of the
controller-cylinder above the cap-plate.

The contact-segments 6 do not extend
throvghout the entire length of the cylinder;
but between the upper ol these contact-seg-
ments and the cap-plate are arranged a series
of resistance-sections 7, to which the segments
40 6 are electrically connected. Ifingers 8 codp-

erate with segments 6 1 the usuval way.
The resistances 7, it will be noticed, serve as
a blow-out device.
casing surrovnding the resistance - sections
iz 7 is filled with a plurality of resistance-coils

35

9, arranged in parallel with the controiler-

shaft and secured at their upper ends to the
cap-plate. A disk 10, preferably made of

insulating material, is supportea Irom the
so cap-plate upon rods 11 directly Leneath
the lower ends of the group of coils 9, and
on this disk, preferably on the lower side |

This invention relates to controllers for
electric motors, and comprises certain novel
features of construction and organization of
parts to be hereinafter deseribed, and particu-

The space within the |
the off position, whereupon the switch 1s me-

thereof, are mounted a plurality of contact-
buttons 12, electrically connected to the re-
sistance-coils 9.  Attached to the controller-
cylinder is a spring-finger 13, which when the
controller-cylinder 1s rotated engages suc-
cessively with the contacts of the series 12.
The arrangement of parts shown is particu-
larly adapted for controlling the resistance in
series with the armature of the motor and 1n
series with a shunt-field, the main controller-

contacts being arranged to connect the motor

for forward or reverse operation in series with

the resistance-sections 7 and thereafter to

cut out these resistance-sections and 1n-
troduce into the field-circuit the reststance 9.

In order to make it possible to return the
controller to its initial or *‘ofl’” position upon

failure of motor-current at any time, I have

provided a circuit-breaker, consisting of a
switch 14, adapted to be closed by a toggle 15
and to be opened by meansof aspring 16. The
bell-crank lever 17 1s pivoted on the controller
casing in such position that the arm 172 1s
adapted to engage a lug 18 on one membuer of
the toggle 15 and through the action of spring
19 close the switeh. A cam 20 on the con-
troller-cylinder engages with the other arm
17° of the bell-crank lever and forces the arm
172 out of engagement with lug 18 in all posi-
tions of the controller except the off position.

21 is an electromagnet so proportioned and
arranged that when current 1s flowing
through it is sufficiently powertul to hold the
switch closed, but not powerful enough to
close 1t. This electromagnet 1s energized
upon turning the controller from the off po-
sition before the switch is released from the
bell - crank lever. Therefore the civcult-
breaker is maintained closed during the run-
ning positions of the controller. If at any
time, however, the motor-current fails, the
circuit-breaker opens and cannot be closed
unless and until the controller is brought to

chanically closed in the manner described.
In Fig. 5 the controller is shown connected
so as to supply the motor M with current
from the source of current-supply by con-
ductors L. and I/. The controller 1s shown
in its off position, wherein the cam indicated
by the reference character 20* maintains the
switch 14 closed. Upon turning the con-
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with said resistance-coils also s

a controller- cvhnder hm*uw

head, a digk sup;

sistance-coils, a

2

troller 1n elthel cirection from the off posi-
tlon a cireult is completed through the held-—
winding m of the motor and the nmultmnmo—
coil 21 01 the circuit-breaker, while a second
crrcult 18 completed t1rouﬂh the motor-ar-
mature ¢ 1 series with the resistance-sec-
tlons 7.  As the controller is turned into the
successive running positions the resistance-
sections 7 are pr omessweh cut out of the ar-
mature-civcuit and the sections 9 are intro-
duced into the field-cii Gmt These circuits
are not traced i detail, since they are readily

apparent from an mspectmn of the dr mwn%

It will be seen that the contmlhr 1S ex-
tremely si: np. e and compact in construction
notw 1thtqnd'm that all of the resistances
which may a dwntqﬂeoush* be used are in-
cluded within the contwllel casing. Upon
taking off the cap-plate the entire ﬁeld re-
sistance, together mt h thm contactsconnected
thereto, 1s 1emoved without disturbing the
WIrlng oi the controller or alte#mn the ad-
]ustment the controller being again ready
for immediate operation when the cap-plate
15 replaced. Changes in the adjustment of
the field resistance or repalrs the?etso mav
conveniently be made without dismantling
the whole controller or making it necessary
to move about the whole contr (JHOI‘

While the arrangement shown is that pre-

ferred by me, 1t is not necessary that the
feld 1eszstf1nces and armature resistances be

placed above the contacts on the cylinder,
since the field resistances and contact- (18]_1
mayv obviously be attached to either end or
head of the casing,

What I claim as new, and desive to secure
by Letters Patent of the United States, is—

1. In a controller, a casing having a head
a movable controller member supported in

sald casing and journaled at one end in said
h(—}‘ld stationary contacts codperating with
sad membel a nest of resistance-colls sup
ported by said head, a membes provided wi :h
2 series of contacts in electrical connection
ipported on
said head, and a contact-finger carried by the
movable controller mt_,mber and mmneed to
engage the contacts of said series.

9. 1In a controller, a casing having a head,
its shaft ]om—
naled at one end in said heml contact ﬁnﬂej S
codperating with said m‘hndel, a series of re-
sistance-coils orouped about said controller-
shalt and Suppoﬂ_tecﬂ at one end upon said
pported from said head and
arranged adjacent the free ends of said re-
series of contacts on said
disk 1n electrical connection with said resist-
ance-cous, and a contact-finger carried by
said controll er-cyhinder and :.m_anoed to en-

gage successively the contacts of said series
of contacts

3. In a contreller, a casing having a cap- |

-
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plate, a controller-cylinder supported in said
casing and journaled at one end in said cap-
pl-’lte contact-segments on the lower portion
of the controller- cvhn der, stationary contacts
co6perating with said csounent% resistance-

colls supported on the upper DOIHOH of said
cylinder and connected to said segments, a

series of resistances grouped about the upper
end of the controller- cvlinder and supported
upon the cap-plate, a disk supported from
sard cap- :}Intehelow sard series of resistances,
2 series of contacts on said disk electrica I}‘r
connected to said series of resistances, and a
contact - finger carried by the Controllel—
cylinder and ar anged to engage with said
series of contacts.

4. In a controller, a casing having a remov-
able cap-plate, a movable controller mem-
ber supported in said casing and journaled at
one end in the cap-plate, stationary contacts
cobperating with said controller member, a
series of resistances grouped about said con-

troller member above the stationary contacts

and secured to said cap-plate, a 11”1811’1])81 Pro-

vided with a series of contacts in elecirical

-connection with said resistances also sup-

ported [rom the cap-plate, and a contact-
finger upon said 11101”1}31- controller mem-
ber arr anged to engage with the contacts of
said series of contacts.

5. In a controller, a casing having a remov-
able head, a con roller- ~CY linder sunpported 1n
sald oasuw and ﬁ'oumqled at one end in said

head, a series of resistances grouped about
said cylinder and supported on said head, a
member supported on said head and lmvmﬂ i)
series of contactsin electrical connection with
sald series of resistances, and complemen-
tary contacts coopemtmo with the contacts

on said member and wﬂ:h the controller-

Y hndel

. 1n a controller, a casing having a re-
MoV 1ble head, a controller- ej;_]_mr:.el SU-
ported in said casing and journaled in said
head, an armature resistance supported
upon ‘said cyhnder adjacent said head, a disk
having a series of contacts supported by said
head, a series of field resistances grouped
about said armature resistances  between
sard disk and the said head and in eleetrical
connection with the contacts on the disk,

- segments on the controller-evlinder connect-

ed to said armature resistance, and contacts
cooperating with the contacts on the said
cush and with the controller- -segments.

In a controller, a casing having a re-
mm‘fablu cap - plate, a controller - cyhnder
within said casing and journaled at one end

m said cap - plate an armature resistance

mounted on the end of the eylinder adja-
cent the cap-plate, contact-segments on the
remaining por tions of the cvhnder some of

which are connected to said armature re-
sistance, a series of field resistances erouped
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about said armature resistance and  per-
manently supported on said cap-plate, a disk
nermanently supported upon said cap-plate

adjacent the lower ends of the field resist- |

ances, contacts on said disk in electrical con-
nection with said field resistances, fixed
fingers codperating with the controller-seg-

ments, and a finger carried by the controller-

I

cylinder and arranged to be moved over the
contacts on said disk. 10
In witness whereof I have hereunto set my
hand this 4th day of June, 1906.
HAROLD E. WHITH.
Witnesses: ' |
Bexyamin B. HuLy,
HEeLEN ORFORD.
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