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To all whom it may concern:

. 'Be 1t known that I HAROLD - Wn'rrn a crtrz.en ofj

the United States, remdmg at Schenectady, county of

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

tain new and useful Improvemente in Motor-Control
‘Syetems of which the following is'a, epeclﬁcatlon |

to- operate printing presses, or other machines 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 the main’controller.. , ,

"The present invention has for its ob]ect an 1mproved
control apparatus of the character specified and to this

end.comprises the novel construction and arrangement'

of parts to be hereinafter deecrrbed e.nd partlquarly

- pointed out in the claune
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- ries field WlIldlIlg a?.
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_. ovérload relay and the- actuetmg coil of the relay D.
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In the accompanying - dmwing, Flgure 1 mdlcatee

d1agra.m;uuttlca,llj;r a complete control system arranged
in accordance with the present invention; Fig. 2 is a-

side elevation of the main controller haan its inclos-
ing casing removed: and Flg 3 18 a sectipn taken on
11ne33ofF1g2 IR
‘Referring to the dramnge, A repreeents a motor haw-.
Ing an armature g, a shunt field Wlndmg a!, and a se-

L and L' indicate a source of current eupply
'R is a resistance across variable portions of Whmh the

“motor armtature: 18 adapted to be-connected in starting.
 risa Varleble resistance in the shunt ﬁeld and Rl-

18 &: brekmg resistance.

C.1s a controller e.de.pted to connect the motor te the_T

- source of eupply in proper relatmn to the resistance R
35 o

endr |

Disa relay governed by the, controller (‘ and serv:
ing to make and interrupt the armature circiit: ‘and“to |
‘short-circuit the motor armature through brakmg re-'

- '~eletance R1
40

The controller 18 1llustrated 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 c-connected to ‘the re-

sistance 7 and a movable brush C! e]ectrlmlly don-
nected to the contact segments 6° and 12¢ for coéperat- -

ing with the stationary contacts ¢.. Additional con--
tact fingers, 1 and 2; codperating w1th a.movable con-

~ tact piece 3, are prov1ded for fontrolhnrr the re]ay D.
When the contro]ler 18 in. ita ”of‘f X poqrtron as illus-

trated, the contact segments 5° and 11° engage 'Te- |
, B0 ‘that' a

spectlvely, -with contact fingers ¢f and ¢V
circuit may be traced from the right-hanl tormmztl of

- | the relay D to. drop

| creaeed rceletance

| the motor ermature, through one eectlon of resistance.

R, through contacts ¢, 11° 5% and %, to the leit-

hand terminal of the motor armature, and another cir-

cuit thrcugh conte.cte d and d! of the relay and resist-

-ance Rl.

_line L, through resistance r, through the. shunt field
- The present invention relates to mears for’ control-—

lmﬂ' electric motors and pertlcularly motors adepted'

Upon cloemcr smtch S, current ﬂowe from

Wmdmg, back to line L. Thue if the motot is in

‘operation and the controller 18 returned to the ‘““‘off”
position, the armature is ehcrt—c1rcu1ted upon itself
-and produees a dynamic braking action. In moving
‘to the first running position, engagement 1s made be-—'
‘tween contacts 1 and 2 and contact 3, as will herein-
.| after be described, and dunng this perlod of contact,’
current flows’ from line 1.1, through the actuating coil
of relay D, through the contacts e of the overload re-

lay, through the push buttons F, ‘through contacts s

and st through controller contacts 2, 3 and 1, con-
tacts cﬁ 6°, 12¢ and ¢'2, to line L. Thls energizes the
relay D and the contact member d 18 lifted into en-

‘gagement with the fixed contact d?. At the samge
time e.uxrhary contacts d® are closed and a malntam--
-Ing circuit is established through these aumhary con-

tacts of the relay D mdependently of the contacts 1,
2 and 3 of the controller.

Thereforr the. con-
troller has fully reached 1te first run ?1)031131011 the

~contact 3 may lee.ve centacte 1 and 2 without causing

Lo Wlth the relay energrzed 4 Clr- ¢

| cuit may be traced from hne L through the contacts

d? and d of the relay, to point 4, from which one branch.

85
contacts ¢’, 7°, 1° and ¢, through blow-out coll B, to_'

passes. through the resistance R, to series ﬁeld coil a2,
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line L1 A second branch from point 4, passes through: L
the motor armeture} through the (3011 of the overload:..

'relay, through. contacte e, 5“ 11“ and ¢l to point. 6 .
= on remstance R Thne 1t wﬂl be seen. tlmt the motor
| ermature is connected, m perﬂ.llel Wlth A portion of .
‘In’ .the. second position of the. con-
| troller, the clrcurte r,emam the same, except thet the
| | .-| armature circuit, after reaching contact . ¢!,
E is an overload relay, and F F F, are. ncrmally- |

Tcloeed push buttons in series with the contacts ¢ of the

the resretance

through contacts 10" and ¢! to pomt 7 on the reelet-

90
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ance; the armature hemg now shunted across an in-

In the mme way, in succeedmg;

poertrone mcludmg the ﬁfth I:unnmo* poeltlon, the. .

connection mth one motor termmal end ‘the resist; .-
ANCE passes eucceeewely through pomte 8 3, 10 and,
1 Il Segment 1° reaches only throufrh_gth,o fifth posi. "
‘tion 80 that in the sixth poeltmn, and thcr,mfter our- ...
-rent flows dlrectly from llne
| of the rele.yr D, threucrh the mator. urm*ttmo thro,gg,]}
- contacts ¢5, 5°, 20 and 2, thrpugh blow-out coll ARy, 10 5
| line Lt the remetance R and thc series ﬁeld mndmn' ,
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Iii throuqh the contacte_

SN
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bcmg entlrely ehmmz}ted T]le motor i3, nuw cou-

Jlected to the hne as 3 . ﬁhunt motcr and furthcr 1n-

crease in epeed may he obtamed by cr:tntlmlmﬂr the s

ay

{ " rotation "of thc controller so that the brush ! ewccpﬁ 110 .



over the contacts c'of the field rheostat outting resist-
ance into the shunt field and thus weakening it.

Thus, in starting; a-very strong field is provided, en-

~ abling the motor to readily statt under load.
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In order to stop the motor from a point ad]ecent 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, brmg-
ing the machine to“rest Emoothly ‘After the relay
has ‘once’ dropped it cannot be again energized until

“the - controller “is’ ‘returned to the “off” posltmn 111 '-

order.to enable the contact 3to again, engage con tacts

1 and’2 and thus- eomplete the’ actuating  circuit -for
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- defi mtoly

continuous operation, the smteh-a,rm s is moved into :
! rality of switches, and means for connecting said . actuat-

ing means in either control circuit and dieeonneeting it.

o0

00
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65.

"the motor to

the relay. By thlB ‘means it becomes impossible for

the motor to bé stopped through the operation of one
of the push buttons-and then inadvisably permitted
to start up agaln Wlthout eufﬁc:ent ree1stance protec-

- tlon

It is sometimes deelrahle to be able to operate 2 Mma-
chine, 'such as's prmtmg press, through small steps
while ad]ustmg the paper or teetlng the ma.chme, with-
out requiring the operalor-to use the main controller
which ‘may be mconvemenﬂy situated for this pur-
pose. Therefore I have provided an additional circuit

for the actuating coil of the relay whereby, when the

switch arm s is brought into engagement with contact
8¢, curréent may flow from line L, through the actuating

~coil of the relay D, through ewrtch 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 fron it may be convenient to contiol

adjusting the paper, or ‘when it is desired to otherwise
run the machine elowly and intermittently while the

‘operator is Watehmg it, the switch-aim-¢ is moved into

engagement with contaot $2, the main controller is then
moved to a poemon gwmg the proper epeed for such
operatlon, and the pearest one of the push buttons
G, G, G, is firessed and held down as long as it is de-

button is released and the meehme Immedmtely comes
th rest,
When the machine is ready to be set in

“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 eontloller |

In Figs. 2'and 3 I ha.ve llluetrated the contacts 1, .2',

and 3; 1 and 2 eomprrﬂmg spring fingeis fixed in posi-
tion w:thln the controller, and the contact 3 being an

-olonﬂated strlp ada_pted to- bridge the fingers 1 and 2
and carrled ‘upon A bloek of meulatlon 12, suitably

mounted upon the.controller shaft 13. In F1 3 the .
CUHLE upo ¢ on 5 { and one ot more normally-closed switches in said memtnin-f

paris are shown'i in the “off” poeltlon When the shaft

13 is turned ina. e}ockmee ‘direction contact 3 comes
into engagement Wlth the" ﬁngere 1 a.nd 2 and deflects
the outer ends thﬂreof until finally, when the con-

troller- is in itsfirst. rinning position, the fingers snap
past the odge of the cont ict 3 and the electrical connec-

hon Ln ween them is mterrupted Upon retummgl

the machine intermittently. - In -

'This operation may of course be repeated in-

|
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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. During this operation, how-

‘ever, the fingers do not come into enigagement with the
contact piece 3, 80 that the reley-actuatmg circuit 18
not completed except during the rotation of the con-
troller from the “off” poeltlon toward the firat runmng '
75

poe1t1on | 3 . CL

70

- It will now be seen thet the present mventlon pro--

vides means whereby an eleetneally—operated machine

may be started easily and brought to rest quickly and:
smoothly, fogether with a safe and convenient system .
of auxiliary eontrol whereby the. machine may be
stopped in case of emergency or othermse and operated -

1nterm1ttently without making it necessary for the
operator to manipulate the main controller. -

“What I-claim as new and desire to secure by Lettere o
- - 8b.
"~ 1. In a system of control, a motor, a controller for satd-
| motor, a switch In the motor eircuit, electromagnetic-con- -
trolling means for said switch, a control circuit extending

'~ from said controller, a ‘second eontroi circuit provided with -
90
necting saild electromagnetic-controlling means in ' either -
‘of said control circuits and dieeonneeting it from the other

Patent of the Umted States, is,—

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

control circuit.

S 2 In a eyeteni of control, a IﬂOtOi, 1 controller for aaid
'motor, a switch in the motor eireult an eieetromagnet ‘con-
,trolling said switch, one or more normally-closed- switeheﬂ‘

95

in "series with sajd electromagnet, a control. clreuit ex-. -

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

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

{for eonneeting sald eleetromagnet and said norms,lly-elosed

100 -

" switches in either of sald control circuits and - dieeonneet—

gired’ 10 have the machme run, whereupon the push

._'-ing them from the other control eireuit

3. In a system of control, a motor, 2 eontroller for eaid

motor, & normally-open switch in the motor circuit, an
* electromagnet adapted to close sald awitch when energized
| one or more normally-elosed switches in serles with said
electromagnet, a control circuit governed by said controller,.
a second control ;circuit having a plurality of normally-
open switches arranged therein In parallel with each other, -

and a switch arranged to connect said eleetromagnet end

said normally-closed switches in either of said eontlol eir-
'euita and disconnect them from the other control circuit.

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

‘position switch in the motor:circuit and coidperating with -

115

the controlier to connect the motor to a source of eurrent

supply in one of its positions and to short-circuit the motor'
armature ‘in its gther poeitlon,. eleetromagnetic actuating
-means for said sw:rch a control circuit governed by said .

108
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controller, a second control circuit provided with a plu- .

from the other control circult. :

- 9. In a system “of control, a motor, a controller having
‘“off " and. running positions,
cuit, electromagnetic-controlling means for said swlitch, a

‘control - circuit for: energizing said controlling roeane, con-

a switch in the motor cir-

195
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tacts in the controller adapted to complete said control =

| circuit in turning the controller from the  off”’ ~position
‘to the first. running poeition, means - associated with -said.
*'.switeh eontrolling-means for completing a- maintaining

130

circuit for 1tgelf independent of the controller contacts, .

ing cireuit for detnergieing said. eontrolling means.

6, In a system of control, a motér, a controller having . -: |

“off”* and running positions, a switch in the motor circuit
ome or

eleetromagnetle-eetueting means for said switch,

135

more switches for deénergizing said aetueting means, a -

control circait and-contacts>therein adapted to he ciosed
in moving: the controller from the “ off ” position to the
first running position, means associated with said nctuat-

% .
i
.‘-\'1 .

140°
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ing means for completing a malntaining circuit independ-

ent of said circults, a second control circult provided with 1

one or thore switches, and means for connecting said actu-

- ating means in either control circuit and disconnecting 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
said 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 ipnserting resistance in the shunt field.

8. In combipation, a source of current supply, a motor
having a series field winding and a shunt fleld winding, a

resistance, and means for connecting satd series field wind- |
ing to said source of supply Iin series with said resistance

with the motor armature in shunt to-variable portions of

3

}

Said resistance and then cutting out the resistance and
serles field and eﬂnnecting the armature directly to fhe
source of supply. _

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

| -resistance, and means for connecting said series field wind-
1+ ing to said source of supply in series with said resistance

.and with the motor armature in shunt to variable 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
2G6th day of February, 1900, | :
- | HAROLD E. WIIITE.
Witnesses : | |

BeNyaMIN B. Hurr,

HELEN ORFORD.
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