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To all whom it may concern:

- Be it known that I, Caryn Epuarp Zix, 5
subject of the King of Prussia, residing at
Berlin, Germany, have invented certain new
and useful Improvements in Motor-Control-
ling Devices, of which the following xs a
specification.

This invention relates to devices for con-

its object the provision of means whereby
an .electric motor may be started, stopped
and reversed in a vreliable and efficient
manner.

My invention relates more speuﬁcally to
the reversing of electric motors which are
provided with automatic cirenit interrupt-
Ing means.

In the driving of such devices as hoists
and the like it is usual to provide limit
switches for opening the circuit after a pre-
determined travel and alse” provide means
for reversing the mechanist after the inter-
ruption.

One of the ob}ects of my invention is to
provide means whereby after the movement
1n any direction has been started the mech-
anism may be reversed at any time, in addi-
tion to limit switches which will interrupt
the circuit at the desired point.

In the accompanying cﬁ rawings in which
I have shown diagrammatically my inven-
tion embodied in concrete form, hgule 1
shows .the srrengement of -circuits and
switches when the moving element has
moved throughout its range to the vight and
stops the motor; TFig. 2 shows the arrange-
ment when the r@veming switch has been
shifted but before the driving mechanism
has started; Yig. 8§ shows the alranlrunent
when the mech'unsm has started to the left;
Tig. 4 shows the arrangement when the
movement to the left is comp]dcd Fig. b
shows the arrangement when movement to
the left is completed and the reversing
6 shows a modi-
fication in which there is only a single ﬁcld
winding.

‘or the like driven by the motor.

Referring to the drawmgs, A rcplesents

the armature and F ¥’ the two fields of the
motor, one- for forward movement and the
other for reverse movement. These two
fields of the motor are joined together and
connected with one terminal of the armature

50

while the other armature terminal is con- -

nected with the pivotal point of an inter-

-rupting or limit switch 10 adapted to co-

operate with the two contacts 11 and 12 and
spring-pressed toward the former. The
other two terminals of the fields ave connect-

ed respectively with studs 13 and 14 while.

stud 12 is connected with stud 15. Another
limit switch 16 has its pivotal point con-
nected with stud 11 and is adapted to en-
gage the two studs 17 and 18 being qprlng-
pressed toward the latter while stud 17 is
connected with stud 19. Studs 13, 14, 15
and 19 are adjacently arranged in line with
each other and adapted to “be engaged by
two blades or elements 20 and 21 of a double-
pole switch operated by means of a handle
22. The pivotal point of the switch 20 is
‘connected with the positive main while the
pivotal point of switch 21 is connected with

-the negative main as well as with stud 18.
The two switch arms 10 and 16 project into

the path of the moving element of a hoist
As herein
shown the switches 10 and 16 are engaged
respectively by lugs 23 and 24 so that: Svhen
the shlftlng rod 25 earrying these lugs
reaches the limit of its movowent to the
right it engages the switech arm 10 and
moves it against the tension of its spring
onto conta(,t 12. In a similar manner when
the rod is moved to-the left the lug 24 en-
gages the switch arm 16 to move it onto
stad 17, .

- The arrangement of circuits and mode of
operation are as follows: in Fig. 1 the parts
are shown in the position in which $he mech-
anism has reached the limit of its travel to
the right and the motor circuit has been
opened. To start the motor backward to
the left the reversing lever 22 is shifted as
shown in Fig. 2 whereupon the motor cir-
cuit will be completed from the posmvc
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main to switch-blade 20, field F, armature
A, switch-blade 19, stud 15 and switch-blade
21 back to the negative main. The motor
thereupon starts to shift the rod 25 to the
As soon as the motor is started the
switch-blade 10 is released and returns into
contact.with stud 11 so that the parts will be
in the position shown in Fig. 3, the motor
circuit being as shown in the heavy lines in
this figure. This is the normal running
conditton of the motor and it will be seen
that the armature currént instead of re-
turning from switch 10 through stud 12
back to line, it returns through stud 11 and
switch 16, the two switches 10 and 16 now
being in series. The motor may now be op-
erated in either direction since by shifting
the switeh arm 22, as shown in dotted lines
in Fig. 3, the field T’ will be energized in-

“stead of field I thereby reversing the motor.

This feature of my device I regard as im-
portant since it has heretofore been im-
possible ia control systems of this character
to reverse the mechanism without operating
the limit switeh. In Fig. 4 the shifting rod
has reached the limit of 1ts travel to the left
and has opened the motor circuit. There
will, however, be no reversal of the motor
until the reversing swiich is shifted as
shown in Fig. 5 whereupon the motor cir-
cuits will be as shown in this figure, the field
I’ being energized in this case.

In Fig. 6 is shown a modification of my
invention in which one single field F’’ is
nsed.  In this case instead of a single switch
element for chunging the field windings, a
double-pole arrangement composed of blades
26 and 27 codperating with studs 28, 29
and 30 is provided. It will be seen that with
this arrangement when the switch-blades are
in the position shown in full lines, 7. . in
contact with studs 29 and 30, the direction
of current through the field winding and

armature will be 1n one direction while when-

shifted so as to engage studs 28 and 29 the
carrent through {he motor will be reversed.
Aside from this distinction the arrangewent
shown in Ifig. 6 is identical with that shown
in Figs. 1 to 5 and operates in the same

manner.
It will be scen that T have provided a very

simple arrangenment whereby a motor may-

be automatically stopped at predetermined
times and may at the same time be reversed
at any time during the operation.

“While I have shown and described a spe-
cifie mechanis and arrangement of circuits
whereby my invention may be carried out, it
should be nnderstood that T do not limit my
invention in these particulars since various
modifications | will suggest themselves to
those skilled in the art withont departing
from the spirit of my invention, the scope
of which is set forth in the anunexed claims.

998,385

What T claim as new and desire to secuve
by Letters Patent of the United States, ks,

1. The combination with-a yeversible mo-
tor, of means for controlling the same con-
prising a plurality of switches normaily
series with each other and having two op-
erative positions, means whereby cne of said
switches is moved from its normal position
to its second operative position to open the
motor cirenit after a predetermined move-
ment in each direction, a reversing switch,
and connections whereby the switch may b2
operated to drive the motor in either diree-
tion with the controlling switch in normal
position. .

9. The conbination with a reversible mo-
tor, of meusis for controlling the same con-

rising a roversing switeh, a plurality of
interrupting switches normally in series with
each other, means whereby one of
switches is operated to interrupt the operi-
tion of the motor afier a predetermined
movement in each direction and simnlfane-
ously connect with the reversing switeh in
its position for opposite rotation.

8. The combination with u reversible ma-
tor, of means for controlling the same com-
prising a plurality of twe position inter-
rupting switches normally In series with
each other, » double-pole reversing switch
having one element controlling the direr-
tion of rotation of the motor and the other
element arranged to alternately connect with
the shifted positions of said inlerrupting
switches. '

4. The combination with a motor having a
field winding for each direction of rotation,
of means -for controlling the same compris-
ing a plurality of two position interrupting
switches normally in series with each other,
and a double-pole reversing switch one ele-
ment of which is connected with said fields

alternately and the other element connected

alternately with the shifted positions of said
interrupting switches.

5. The combination with a motor having
a field winding for each direction of rota-
tion, of means for controlling the same com-
prising a plurality of two position inter-
rupting switches normally in series with
each other, means whereby one of said
switches is operated to interrupt the moter
circuit after a predetermined movement in
each direction, & double-pole reversing
switch one element of which is conmected
with said fields alternately and the other
element connected alternately with the shift-
ed positions of said interrapting switches.

6. The combination with a reversible mo-
tor, of means for controlling the same com-
prising a plurality of two position inter-
rupting switches normally in series with
wich other, means whereby one of seid
switches is operated to interrupt the motor
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circuit after a predetermined movement in
~ each direction, a double-pole reversing
switch having one element controlling the
direction of rotation of the motor and the
other element arranged to alternately con-
nect with the interrupting positions of said
switches.

In witness 'Whereof, I have hereunto set
my hand this seventh day of March, 1908.
- CARL EDUARD ZIX.
Witnesses: : ‘

Farius Rumran,
Kary GRICKEBEN., .



