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To ol whowm it may concerny

Be it known that I, Pavr H. Ziarver, a
citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented c¢ertain
new and useful Improvements in Controlling
Deviges for Electriv-Metors, of which the
following is a specification.’

This invention relates to means for con-
troliing electric motor cirenits and has for
its object the provision of a deviee of this
character whereby an electric motor may he
stopped, started and generally controlled in
a reliable and efficient manner.

My invention relates more;specifically to
devices for controlling motors from a re-
mote point, as for instance by the operation
of push buttons or switches located at con-
venient points. Starting devices of this
type are of particular service in connection
with the operation of printing presses.

One of the objects of my invertion™is to
provide a controller of this type whieh may
be operated step by step in either direction
s0 as to either accelerate or retard the speed
of the motor, the arrangement being -snch
that the motor may be maintained at any
desired speed. ‘T also provide means where-
by the motor may be instantly stopped and
the controlling mechanism brought back to

_starting position. :

In the accompanving “drawing I have
shown. my invention embodied in conevete
mechanism; the arrangement of circuits he-
ing likewise shown in the drawing.

Referring to the drawing, 1 is a base or
panel’ board of insulating material, which
is slate or seapstone, having mounted there-
on a series of contact studs 2 forming ter-
minals for armature résistance 3, and w

series of studs 4 forming the terminals of’

field resistance 5. A plurality of reversing
stids 6 are arranged concentrically with
stids 2 and are cross-connected with the ar-
mature resistance as shown.. These studs 6
are separated from the studs 2 by insulating
studs 7 and ‘a conductine stud 8. Contact
segment.-9 is arranged concentrically with
the studs 5 and segment 10 is similarly ar-

ranged with reference to the studs 2. Con-

" ducting segments 11, 12,13 and 14 are ar-

ranged as shown ‘cross-connected for pur-

Joses hereinafter set forth, contact stud 15 i sion or bias. §
heing lopa@ed between segments 11 and 14. ! the effect of the spring by means of
"An operating wheel or disk 18 pivgted at

17 has ‘projecting therefrom a controlling

arm or member 18 adapted to cobperate-
with- the aforesaid contacts. This arm is
provided with a contact 19 electrically con-
nected therewith for engaging the segment
9 and studs 4, and a similarly arranged con-
tact 20 fer engaging the contact segments
12 and 13. A bridging contact 21 is mount-
ed upon the arm, hut insulated therefrom so
as to bridge the studs, 6, 8 and 2, as well as
the segment 10 svith the segments 11 and 14
and stud 15. The disk 16 is biased to the
position shown in the drawing by means of
a double-acting spring 922. An actuating
arm 23 is pivoted at 17 and has pivoted
thereto pawls 24 having their free. ends
spring-pressed together by means of a spring
25. These pawls are normally spring-pressed
against the pin 26 secured to the slate base.
The free ends of theé pawls are tapered as

. shown and arranged to engage the edge of

the disk 16, the surface of which may be
prepared in any desired way so as to offer
a good gripping surface for the pawls. The
arrangement is stich that when the arm is
moved in either divection the pawl arranged
on the side of the arm toward which the arm
is moved will engage the disk and move
the same while the other pawl will be moved
away from the disk by the pin 206 and the
spring 25 placed under tension. The arm
93 has » pin and slot connection with the
core 27 which codperates at either end with

the solenoids 28 and 29. The arm 23 has.

an insnlating projection 30 adapted to en-
gage the switch arms 31 and 32 which are
spring-pressed to the position shown against

the conducting pins 33 and 34 respectively.

These switches control” the circuits of the
solenoids 28 and 29 so as to give the arm
93 a vibratory movement, which in turn ad-
vances the 'disk 16 step by step in either di-
rection depending npon which one of the
solenoids is energized. The solenoid 28 1s
controlled by a normally open switch or

“push button 85 while solenoid 29 is con-
arranged push but-

trolled by a similarly

ton 36.

In order that the controlling arm 18 may
be left in any intermediate position during
nermal operation I provide means whereby
{lie arm may be relieved of the spring ten-
or bias. This is done by counteracting
fia band

| brake 87 engaging a prake wheel 38 se-
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cured to the under side of the disk 16. This
band brake has one end secured to the base
at 39 and its opposite end is secured to a
bell-crank lever 40 pivoted at 41. This
lever is actuated by means of a core 42 .op-
erated by a solenoid having an actuating
coil 43 and a holding coil 44. The core 42
is 1" ewise connected with a bell erank lever

pivoted at 46 and having .a contact 46" at its
free end cofiperating with the fixed contact

47 to close the armature circuit. The lever
40 is pressed to the position shown by means
of the spring 45. The holding coil 44 is
controlled by a normally closed switch or
push button 48, and a pair of limit switches

49 and 50 are arranged at the limit of |

travel of the arm 18 in either direction so
as to automatically interrupt the circuit of
the solenoids.

The arrangement of cirvcuits and mode of

- operatien are as follows: When it is desired

to start the motor in either direction, push
button '35 is pressed whereupon the arm 18
is given a step by step motion in a clock-
wise direction over the studs 2. When the
switch 35 is clesed the actuating coil 43 is
energized through the conductors 51 and
52, stud 13, bridging contact 21, stud 8 and
conductor 53 back to the negative main.

‘The holding coil 44 is connected across the

line through button 48 as shown. Coils 43
and 44 being energized the lever 40 is actu-
ated whereupon the band brake 37 is ap-
plied to the brake wheel 38. the tension be-
ing just sufficient to overcome the tension
of the spring 22. At the same time the cir-
cuit of solenoid 28 is closed at the contacts
46" and 47, the ecircuit of the sclenoids be-
ing as follows: from the positive main, sole-
noid 28. switch arm 32, conductor 54, limit
switch 50, conductor 55, contacts 467 and
47, -conductor 56 and back to the negative
main. The arm 18 iy thus moved step by
step in a clockwise direction. the ciremt. of
the solenoid 28 being opened and closed as
above described at pin 33 each time the arm
23 is moved far enough for the projection
30to engage switch 32. When the arm 18
is moved so that the contact 20 engages the
segment 13, the armature circuit is closed
as follows: from the positive main to the
pivotal point 17, segment 18, segment 11
through armature A, conductor 57, seg-
ments 12 and 14, bridging contact 21, re-
sistance 3, conductor 55, contacts 46" and 47,
conductor 56 and back to the negative main.
As long as the push button 35 is closed the
arm 18 will continue to move over the studs
2 to cut out armature resistance and thereby

speed up the motor. - When the switch 85
is opened the arm Jill remain where it is-
left so_that the motor can be run at any-
-speed desired.’ To operate the arm-18 in a
counter-clockwise direction in a step by step-
movement, push button 86 is pressed. where- -
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upon solenoid 29 is energized and the mech-
anism operates as above described. If the
arm is moved in a counter-clockwise direc-
tion on to the studs 6, the motor will be re-
versed but in order to reverse from the
“off ” position of the controlling arm the
push button 35 which combines the func-
tion of a “starting” button -with that of a
“forward” button, must first be pressed
and then released. If the arm 18 is moved
beyond the studs 2,-it will engage the studs
4 of the field resistance and by cutting re-
sistance into ‘the field F the speed of the
metor will be further increased. If the arm
be in any position on either side of the cen-
tral or normal position, the motor may be
‘quickly stopped and the arm brought to
the normal pesifion by pressing button 48.

“This--will deénergize the holding coil 44
which will open the armature circuit at 46 ¢

and 47, and at the same time release the
band brake from the disk 16, which will
immediately return in, response tothe spring
tension to its normal position. When the
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arm is moved to the limit of its travel in g4

either direction, the circuit will be opened
at the limit switches 49 and 50 and the arm
will remain in this position until one of the”
other buttons is operated to return it.

It will thus be seen that I have provided g5

a simple and efficient mechanism whereby
the. speed of the motor in either direction
mayv be controlled throughout a wide range
by simply operating push buttons arranged

at a distance from the controlling mecha- 344

nism. The arm may be moved in either di-
rection step by step and when it is desived
will be returned guickly in response to the
spring to starting. position. - Furthermore

the armature circuit cannot be closed uvntil 345

the controlling arm is in the starting

pesition. ) o
While I have described my invention in

tonnection with a specific structure and -
mode of operation, it should be understood 319

that I do not limit my invention in these
particulars except in so far as it is limited

by the seope of the claims annexed hereto

What T claim as new and desire to secure

by Letters Patent of the United States, is— 115

1. A controlling device for electric motors
comprising a resistance, a controlling mem-
ber therefor biased to an imitial position,
electromagnetic means for operating said

sistance, and electrically contrblled means
whereby the effect of said. bias is counter-
acted and the -member-“left movable in
either direction. ,

2. A controlling device for electric motors 125
‘comprising a resistance, a controlling mem-

ber therefor biased to an intial positiqn,
electromagnetic means for operating said

‘member. in two directions to vary the resist-
ance, -and an electromagnetic device ar- 13c

‘member in two directions to vary the re- jz¢
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ranged to counteract the effect of the bias
of said member and simultaneously energize
said operating means. :

3. A controlling device for electric motors
comprising a resistance, a controliing mem-
ver therefor, electromagnetic means for
operating sald member in two dirvections to
vary the resistance, and an electromagnetic
device arranged to close the motor cirenit
through said resistance and simultaneously
counteract the effect of the bias on said
member.

4. A controlling device for electric motors
comprising a resistance, a controlling mem-
ber therefor biased to an initial position,
clectromagnetic means for operating said
member in two directions to vary the resist-
ance, and an electromagnetic device ar-
ranged to counteract the effect of the bias on
said member and simultaneously close the
motor c¢ireuit through the resistance and en-
ergise the operating means.

5. A controlling device for electric motors
comprising a resistance, a controlling mem-
ber therefor bjased to an initial position,
electromagnetic means for operating said
imember to vary the resistance and an elec-
tromagnetic d.vice arranged to counteract
the effect of the bias on said member .and si-
mudtanecusly close the motor cireuit through
the vesistance and energize the operating
means. ‘ .

6. A controlling device for electric motors
comprising a resistance, a controlling mem-
her therefor having a bias to an initial po-
sition, electromagnetic means for operating
said member in two directions to vary the
resistance, an electromagnetic device ar-
ranged to close the motor circuit through
said resistance and similtaneously counter-
act the effect of the bias on said member,
and a normally-closed switch for controlling
said device. »

7. 2\ contrelling device for electric motors
comprising a resistance, a controlling mem-
ber therefor biased to an initial position,
electromagnetic means for operating said
member in two directions to vary the resist-
ance, an electromagnetic device arranged
to ~~unteract the effect of the bias on said
memier and simultaneously energize said
operating means, and a normally - open
switch controlling said device.

S0 controlling device for electric mo-
tors comprising a resistance, a controlling
member therefor biased to an initial »osi-
tion. clectromagiefic means for operating
said member to vary the resistance, an elee-
tromagnetic device arranged to cotinteract
the effect of the bias on said member, and a
pormally-open switeh controlling said de-
vice and sa)d operating means. )

9.\ controlling device for electric mo-
tors comprising a resistance, a controlling
member thereior, electromagnetic means for

:]

operating said member in two directions to
vary the resistance, an  electromagnetic
switch arranged fo close the motor cirenit
threugh said resistance having an actuating
coil and a holding coil, and a normally-open
switch controlling said actuating coil and
the operating nieans,

© 10. A controlling device for electric mo-
tors comprising a reésistance, a controlling
member therefor having a bias to an initial
position, electromagnetic means for operat-
ing sa’d member to vary the resistance, an
electromagnetic device having an actuating
coil and a holding coil arranged to close the
motor circuit through said resistance and si-
multaneously counteract the effect of the
bias on said member, and a normally-open
switch controlling said actuating coil and
said operating means, ;

11. A controlling device for electric mo-
tors comprising a resistance, a controlling
member therefor biased to an initial -posi-
tion, electromagnetically-actuated mecha-
nism-for operating said member step by step
m two directions to vary the resistance, an
electromagnetic device arranged to counter-
act the effect of the bias on said member,
and a switch for controlling said device and
said operating means. ,

12. A controlling device for electric mo-
tors' comprising a resistance, a’ controlling
member therefor biased to an initial posi-
tion, electromagnetically - actuated mecha-
nism for operating said member step by step
to vary the resistance, an electromagnetic

the bias on said member and simultaneously

ance, and a switch for controlling said de-
vice and said operating means.

13. A controlling device for electric mo-
tors comprising a resistance, a controlling
member therefor biased to an initial posi-
tion, electromagneticaily-actuated mecha-
nism for operating said member step by step
to vary the resistance, an electromagnetic
device having an actuating coil and a hold-
ing coil arranged to counteract the effect of
the bias on said member and simultaneously
close the motor cireuit through said rvesist-
ance, and a normally-open switeh for con-
trolling said operating means and-said actii-
ating coil:

4. A controlling device for electric mo-
tors comprising a resistance, ‘a controlling
member therefor biased to an initial posi-
tion, electromagnetically-actiated mecha-
nism for operating said member step by step
in two directions to vary the resistance, an
electromagnetic device having an actuating
coil and a holding coil arranged to counter-
act the effect of the bias on sa’d member
and simultaneously <¢lose the motor cirenit
through said resistance, a normally-open

‘| switeh for coptrolling said operating means

clese the motor circuit through said resist- .
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and said actvating coil, and a normaily-

closed switch for 0011t10111ng the. holding
coil.

15.. A controlling dence for electric mo-
tors comprising a resistance controlling
member, electromagnetic means for operat-

ing the seme in two directions, a switch for’

energizing said means in each direction, and
a stopping switch for returning the mem-
ber to initial position independently of the
other switches.

16. A controlling device for electric mo-
tors comprising a resistance ecntrolling

‘member, electromagnetic means for operat-

| other switches, said switch after it

1,049,028

ing the same in two directions, a switch for
energizing said means in each direction, and

a stopping switch for returning the mem--

of the
as once
been operated having no further control
over the member,

In witness whereof, I have hereunho set

ber to initial position independentl

,my hand this 8th day of April, 1908.

PAUL H. ZIMMER
Witnesseés :
Herex ORrrorv,
Bexsayx B, Huik,

Copies of this patent may be obtained for five cents each, by addressing the ** Commissioner of RPatents,
Washington, D. €.V
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