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To all whom 1t may concern;: .
- Be it known that I, Hagoup E- WHrrE a c1t1zen of
the United States, residing at Schenectady, county of

: Schenectady, State of New York, have invented cer-

tain new and iseful Improvements in Motor-Control
Systems, of which the following is'a Spec1ﬁcat10n .

~ The present invention relates to means for control- -
lmo electric motors and particularly ‘motors adapted
to- operate printing presses; ‘or other mtachines which
it may be desired to start ‘and stop? quickly from a
plurality of points and to operate slowly under the
control of the operator while near the machlne and: at
a distance from thé main’ controller. - . .

"The present invention has for its ob]ect an unprovedr
control apparatus of the character specified and to this
end.comprises the novel construction and arrangement
of parts to be hereinafter described and partlcularly

. pointed out in the clalms
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In the accompanying drawing, Figure 1 mdlcates
dlagrammatlcally a complete control system arranged
in accordance with the present invention; Fig. 2 is a
side elevation of the main controller havmg its inclos-
ing casing removed; and Fig. 3. is a sectipn ta.ken on
lme330fF1g2

‘Referring to the drawmgs, A represents a:motor hav-
ing an armature a, & shunt field wmdlng al, and a se-

ries field winding a2.

L and L! indicate a source of current supply
R is a resistance across variable portions of which the
motor armature is adapted to be connected in starting.

7 is a variable ; resistance in the shunt ﬁeld and R‘ .

i8 - brakmg resistance.

C.is a controller adapted to connect the motor to the |
source of supply in proper relation to the resxstance R ‘

and r.

Disa relay governed by the, controller (‘ and serve
ing to make and interrupt-the armature circiit‘and: to
short-circuit the motor armature through braking re-

: *srstance R1
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E is an overload relay, and F, F, F, are normally'

closed push buttons in series with the contacts ¢ of the
_ oveérload relay and the actuating coil of the relay D.

45

60

. tact piece 3, are provided for controlling fhe rc]ay D.
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The controller i ig illustrated as comprising two sets of
fixed contacts ¢! to ¢®.and & to €% and two sets of
movable contacts-1° to 6°, and 7° to 12°; ‘together with

a series of stationary contacts elconnected to ihe ‘re- -

sistance r and a movable brush C! electrically don-
nected to the contact segments. 6° and 12° for cobperat-
ing with the stationary contacts e.
tact fingers, 1 and 2; codperating with a movable con-

_ When the controller is in its “off” position, as illus-
trated, the contact segments 5° and 11° engage, ‘re-
spectxvely, with contact fingers ¢f and ¢!t so that a

circuit may be traced from the right-hatil terinind] of |’

-ance RL
rline L, through remstance T, through the. shunt field

"gagement. with the fixed contact 2. At the same

- the resxstance
v troller, the c1rcu1ts raemaln the same, except: that the

i through contacts 10° and ¢t to point 7 on the regist-

Additienal con--y'
’lme L, the resmtzmce

‘nected to the. hne a8

the motor armature, through one sectlon of resistance

"R, through contacts ¢, 11°, 5°, and ¢, to the left-

hand terminal of the motor armature, and another cir-
cuit through contacts d and d! of the relay and resist-
Upon closmo switch S, current flows from 60
Wmdlng, back to line I, Thus, if the motot is in
operation and the controller 18 returned to the “off”
position, the armature is short-c1rcu1ted upon itself

and produees a dynamic braking action. In moving 6b

'to the first running position, engagement is made be~
‘tween contacts 1 and 2 and contact 3, as will herein-

after be described, and durmg this period: of _contact,
current flows’ from line L, through the actuating coil
of relay D, through the contacts ¢ of the overload re-
lay, through the push buttons F, through contacts s
and s, through controller contacts 2, 3 and 1, con-
tacts ¢%, 6°, 12° and ¢'2, to line L. ThlS energizes the
relay D and the contact member d is lifted into en-
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time aux1hary contacts d3 are closed and a mamta].n--
ing circuit is establishéd through these suxiliary con-
tacts of the relay D mdependently of the contacts 1,

2 and 3 of the controller.

‘Thereforr, the .con-
troller has fully reached its first run ?p{)ﬂltlon the 80

. contact 3 may leave contacts 1. and 2 without causing -

the relay. D to. drop Wlth the relay energlzed a. cir- ¢
cuit may be traced from line L through the contacts
d*and d of the relay, to point 4, from which one branch'
passes through the resistance R, to series ﬁeld coil &2,
contacts ¢, 7°,'1° and ¢, through blow-out «coil B, to.
line L1, A second branch from point 4, . pagscs through =
the motor armature through»the il of the overload:,
relay, ‘through. c ] nd cll, to point:6.. -
on resxstancev R Thu Wlll .be. scen that ‘the motor .90
¢ in pamllel w1th @, portion of .
In the second. po~1t1011 of the con-
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armature circuit, after reachmg contact . e, flows . .
95
ance; the armature bemg now shunted ACross an in= .
creased resistance. In the aame way; in succeedmg
positions,” mcludmg the ﬁfth nind . position, the, .
connection with one motor, termmal and ithe resist; .. .
ance passes successwely through pomts 3, 9. 10 and 100
11" Segment 1° reaches only thrmwh Sth\c, fifth posir. "
tion' so that in the sixth poslblpn. ;md ther,mfter our- .,
rent flows dlrectly from lme tllro gh the contacts .,
,,,,, ature; throygh -1 3
contacts &, 5c 2° and c. thrgugh blow-out coﬂ l},,to, 105

being entirely” ehmmate

'motor and further i m- .
med by contmumo tho




10

" the confroller ig ‘returned o the “off” position, - in"
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over the contacts ‘c’of the field rheostat cutting resist-
ance into the shunt field and thus weakening it.
Thus, in starting; a-very stropg field is provided, en-
abling the motor to readily start under load.

In order to stop the motor from a point adjacent to
the machine and at a distance from the controller,
one of the buttons F may be pressed, mterruptmg the

circuit of, the’ coil-of the relay D and causing the.con--

tact member d to’ drop The motor armature. is thus
short-circuited while the shunt field is still excited,
and the motor pperates as a braking generator, bring- |
ing - the machine’ to “rest smoothly After the relay
has 6nce’ dropped it cannot be again energized until

orderto enable the contact 3-to again engage contacts

"1 and’2 and thus- complete the  actuating . circuit -for
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“the motor to

the relay. By thls ‘means it becomes impossible for.

the motor to be stopped through the operation of one

of the push buttons-and then inadvisably permitted

to start up again- w1thout sufﬁc1ent remstance protec-
tion.

It is sometiines deslrable to be ablé to operate a ma-
chine, 'such as'a prmtmg press, through small steps
while ad]ustlng the paper of testing the machine, with-
out requiring the operalor-to use the main controller

'whxch may be’ mconvemently situated for this pur-

pose. Therefore I have provided an additional circuit
for the actuating coil of the relay whereby, when the
switch armn 38 is brought into engagement with contact
82, currént may flow fromline L through the actuating

_coil of the relay D, through sthch members 8 and §?,

through any one of a number of normally open push
huttons G, G, G, arranged in parallel, to line L. The

push buttons G, G G are arranged about the machine
at points frox it may be convenient to control
 the machine intermittently. - In
adjusting the paper, or. “when it is desired to otherwise
run' the machine slowly and intermittently while the
operator is watching it, the switch-aim-¢ is moved into
engagement with contact s*, the main controller is then
moved to a posmon giving the propcr speed for such
oporatlon, and the Dearest one. of the push buttons

G, G, G, is {)ressed and held down as long as it is de-
sired’ 10 have the ma.chme tiun, whereupon -the push.

button is released and the‘machine Immedmtely comes
i rest. " This operation may of course be repeated in-
When the machine is ready to be set in
conlinuous operation, the switc¢h-arm s is moved into
engagement with” contact s and the controller must

then be returned to its “off ”” position in order to ener-:

gize the relay 4. The motor is then controlled in the
usual way from the main contxoller '

In Figs. 2'and 3 I have’ fllustrated the contacts 1, 2
and 3;1and 2 comprmmg spring fingeis fixed in posi-
tion thhm the controller, and the contact 3 heing an
clongated strip ada_pted to-bridge the fingers 1 and 2

and carried’ _upon 4 ‘block of insulation 12, suitably.

moutited upon’the .¢ontrollér shiaft 13. In Flg 3 the
parts are shown'in the “off” posmon When the skaft
13 is turned ina- c}ockwuse ‘direction contact 3 comes

‘into engigenient w1th theefingers'1 and 2 and deflects

the outer ends’ tl(nreof until fipally, when the con-
troller-is-in its.first Hinning position, the fingers snap
past the #dge of the contact 3 and the electrical connec-
tum e ween theln is mterrupted Upon returning

'868,381

the controller to its “off” position the block of insula-
tion 12 strikes the ends of the fingers and they are de-

-flected in the reverse direction until just before the

“off” position is reached they are released and resume
their normal positions. ~Daring this operation, how-
“ever, the fingers do not come into erigagement with the

contact piece 3, so that the relay-actuating circuit is

not completed excépt during the rotation of the con-

troller from the “off " position toward the first running -

posxtlon e
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- It will now be seen that the present invention pro-.-

vides means whereby an electncally—operated machine

may be started easily and .brought to rest quickly and-
smoothly, together with a safe and: convenient system

of auxiliary control whereby the machine may be

stopped in case of emergency or otherwise and operated.-

intermittently without making it necessary for the
operator to manipulate the main controller,

- What I-claim as new and desire to secure by Lettem :

Patent of the United States, is,—

1. In a system of control, a motor, a controller for sald:-

motor, a switch in the motor eircuit, electromagnetic:con-
trolling means for said switch, a control circuit extending
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from =aid controller, a ‘second control circuit provided with -

one or more normally-open switches, and means for con-

necting sald electromagnetic-controlling means in " ejther.
of said control circuits and disconnectlng it from the other

control circuit. .
2, Ina system of control a motor, a controller fox said
motor, a switch in the motor clreult an electromagnet ‘von-

Jtrolling said switch, one or more normally-closed switche{
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in- "series. with. said electromngnet a control circuit ex: -

' ‘tending from.sald controller, a second-control.cireuit pro- .

vided with one or more normally-open switches, and means .

for connecting sald electromagnet and said normally closed

ing them from the other control circuit,
3. In a system of control, a motor, a controller for said

motor, a normally-open switch in the motor circuit, an
: e]ectromagnet adapted to close sald switech when energlzed

one or more normally-closed switches in serles with said

electromagnet, a control circuit governed by said controller,

a second control circuit baving a plurality of ‘normally-
open switches arranged therein in parallel with each other,
and a switch arranged to connect sald electromagnet and
said normaily-closed switches in either of said control eir-

" 4. In a system of control,.a motor, a controller, a two-

“position switch in the motor. seircuit and codperating with .

the controlier to connect the motor to a source of cu;'rent
supply in one of its positions and to short-circuit the motor

armature ‘in its gther position,. electromagnetic -actuating’
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| switches. iu either of sald control circuits and- disconnect-""
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'cuits and disconnect them from the othér control circuit.
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-means for said swiich, a control circuit governed by said .

controller, a second control cireuit provjded with a plu-
rality of switches, and means for connecting #aid .actuat-

ing means in either control eircuit and d(sconneeting it.

from the other control eircuit..

‘5. In .a gystem of control, a motor, a controller havlng
‘“off " and. running positions, a switch in the motor cir-
cuit, electromagnetic-controlling means for. sald switch, a
‘control circuit for energizing said controlling means, con-
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tacis in the controller adapted to complete said control’ :

circuit in turning the controller from the “off” position
to the first. running position, means associated with -said

- switch controlling-means- for completing a- maintaining

circuit for itself independent of the controller contacts,

and one or’ more norimally-closed switches in said mamtnln-'

ing cireuit for detnergizing said controlling means.

130

6, In a system of control, & motér, a controller having . -: '~

“off ” and running positions, a switch in the motor circuit,-

electromagnetic-actuating means for said switch, ome or
more switches for deénergizing said actunting means, ‘a

control circuit and-contacts>therein adapted to he cloved
in moving: the controller from the “off ” position to the
first running position, means associated with said nctuat-
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ing means for completlng a malntalning circuit 1ndepend—
ent of sald circuits, a second control circuit provided wlth
one or thore switches, and menans for connecting said actu-
ating means in either control circuit and dlsconnectlng it
from the other control circuit.

7.-In combination, a source of current supply, a motor
having an armature and a shunt fleld winding, a main
resistance, a- fleld resistance, and means for connecting
saild main resistance to the source of supply with the motor
armature in shunt to variable portions thereof and then
connecting the armature directly to said source of supply
and inserting resistance in the shunt fleld.

8. In combipation, a source of current supply, a motor
having a series field windlng and a shunt field winding, a
resistance, and means for connecting satd series field wind-

irg to sald source of supply in series with said resistance

with the motor armature in shunt to-variable portions of
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Said resistance and then cutting out the resistance and
sertes fleld and connecting the armature directly to the
source of supply.

9.- In combination, a source of current suppiy, a motor
having a series field winding and a shunt field winding, a

| resistance, and means for connecting said series field wind-

« ing to said source of supply in series with said resistance
.and with the motor armature in shunt to varieble portions
of sald resistance and then cutting out the resistance and
series fleld, connecting the armature directly to said source
of supply and varying the strength of the shunt field.
In witness whereof, I have hereunto set my hand this
2Gth day of February, 1906. ) -
HAROLD E, WIIITE.
Witnesses : '
BeExyaMIx B. Hurnr,

HELEN ORFORD.
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