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"UNITED STATES PATENT CFFICE.

GEORGE H. WHITTINGHAM, OF BALTIMORE, MARYLAND, ASSIGNOR TO MONITOR
MANTFACTURING COMPANY OF BALTIMORE CITY, A CORPORATION OF MARYLAND.

APPARATUS FOR CONTROLLING ELECTRIC MOTORS.

965,672, -

Specification of Letters Patent.  Patented July 26, 1910,

) Application filed June,.?, 1809. Serial No. 500,867.

To all whom it may concern:

Be it known that I, Georce H. WrITTING-
HAM, a citizen of the United States, residing
at Baltimore and State of Maryland, have
invented certain new and useful Improve-
ments in Apparatus for Controlling Electric
Motors, of which the following is a specifica-
tion.

My invention relates to apparatus for con-
trolling electric motors, and more particu-
larly to apparatus for use in connection with
systems employing an electro-magnetically
operated switch in the armature circuit, con-
trolled from a distance by means of push
buttons. Such systems of motor control are
especially adapted to the operation of large
printing presses and other machines, and it

1s the common practice to carry the con-

- trolling circuit to various points of the ma-
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chine, and arrange push buttons in the
same, so that the machine can be started and
stepped by the operator from any one of a
number of positions. In testing, adjusting
and repairing motor driven machines of a
complicated nature, however, trouble has
been experienced owing to the fact that one
workman may start the machine by pushing
a button before another workman is ready,
or without the authority of the foreman,
and thus frequently cause accidents or loss
of time.

The primary object of the present inven-
tion, therefore, is to provide a master con-
troller for such a push button system, so ar-
ranged that when thrown to a certain posi-
tion, it will be impossible for the motor to
be started by manipulating the push but-
tons.

A further -object of the invention is to
provide such a controller, which, while it
prevents the push buttons being used to
start the motor permits of the motor being
stopped by the buttons in the usual manner.

A further object is to so organize such-a
master controller that it may be itself used
for both starting and stopping the motor,
independent of the push buttons. o

A further object 18 to combine in one de-
vice a master controller as above mentioned,
and a reversing switch, and to provide a sin-
gle lever for operating the same.

A still further object of the invention ig

to provide, in combination with a reversing.

switch, means for preventing its too rapid
throw from one position to the other.

A still further object is to provide an im-
proved arrangement of electro-magnetically
operated switch and wiring system therefor,
whereby the motor may be effectively con-

‘trolled, and whereby a dynamic brake is

brought into action when the armature cir-
cuit 1s broken,

With the above and other objects in view,
and to improve generally upon the details
of such apparatus, my invention consists in
the construction and arrangement of parts
hereinafter described, and illustrated in the
accompanying drawings, in which:—

Figure 1 is a diagram of the wiring and
apparatus employed in connection with my
improved motor controlling apparatus; Fig.
2 1s a plan view of the master controller
with the cover removed; Fig. 8 is a longi-
tudinal section through the controller com-
plete, on the line 3—3 of Fig. 2, parts be-
ing shown in elevation; Fig. 4 is a similar
view, the parts being shown in a different
position; Fig. 5 is a central transverse sec-
tion through the controller, parts being
shown in elevation; Fig. 6 is a Elan view, on
a reduced scale, of the controller as shown
in Figs. 8,4 and 5; Fig. 7 is a side elevation
of the locking device hereinafter described;
and, Fig. 8 is a central vertical section
through one of the contact devices herein-
after described.

Referring to the drawings in detail, and
more particularly to Fig. 1 thereof, my im-
proved system of motor control comprises
what T will term a starting panel designated
in its entirety by the character A, and a
master controller panel designated by the
character B. M indicates the motor for the
control of which the apparatus is designed.
On the starting panel 1s mounted a regu-
lating rheostat R, a suitable type of auto-
matic starter S, and an electro-magnetically
controlled switch, hereinafter described. 1
and 2 designate the terminals of the supply
circuit through which the current is sup-
plied to the apparatus. The supply wires 1
and 2 are secured to binding posts ¢ and A.
Other binding posts, designated a, b, ¢, d, ¢
and f, are also provided for the reception of
the various wires. From the binding post A
extends a conductor 3 to the binding post 5,
and a conductor 4 connects the conductor 3
with the arm 5 of the rheostat R. From the
resistance 6 extends a wire 7 to the auto-
matic starter. This starter may be of ‘any
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suitable form,but, as shown, comprises three
solenoids indicated by the characters 8, 11
and 14. The wire 7 extends first to the
winding of the solenoid 8, thence through
wire 10, to and through solenoid 11, thence
through a resistance 12 and wire 13 to solen-
oid 14. The solenoid 14 has approximately
double the number of turns of solenoid 11,
and from the lower end of the solenoid 14 a
conductor extends to and through a resistance
17, from which leadsa wire 18 tc and through
a resistance 19, to & fixed contact 20. A con-
ductor 21 taps the wire 18 and extends to
a fixed contact 22, while a conductor 15 taps
the solenoid 14 at its middle and extends to
a contact 168. - Pivoted levers 23 and 24 are
arranged to coGperate with the fixed con-
tacts 22 and 16, and are governed in their
movements by -the three solenoids. The
lever 23 is connected by the wire 9 tc¢ the
wire 10, and the wire 10 is also connected
to the lever 24. A high resistance wire 25
connects the conductor 3 with one side of
an electro-magnet coil 26, the other side of
which is connected with a wire 81 which
extends to binding post e. This wire 31
also connects with a second electro-magnet
coil 27, the other terminal of which is con-
nected by means of a wire 37 with the bind-
ing post f. The two electro-magnet. coils
26 and 27 are preferably arranged on a core
or yoke 40 so as to constitute a double electro-
megnet. A switch arm 28 is pivoted at its
middle to the yoke 40, and carries a pair of
armatures 29 and 30 codperating with the
coils 27 and 26 respectively. One end of the
arm 28 is adapted to engage the fixed contact
20, while the other end of the arm codperates
with a second fixed contact 44. This contact
44 is connected by means of a conductor 43
with the binding post ¢ and also with the

binding pest g, thereby making connection.
with one of the supply wires 2. A suitable

resistance 45 is preferably placed im this
wire 43 adjacent the contact 44 for the pur-
pose hereinafter described. A wire 38 taps

the wire 87 and also extends to the binding
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post g, there being a high resistance 39 also
included in this wire. A conductor 41 ex-
tends from the yoke 40 to binding post a,

“and a conductor 42 connects the wire 8 with

binding post d. ‘Wires 32, 33 and 34 extend
from the binding posts d, ¢ and f, respec-

‘tively, to- the master controller hereinafter

described, and hetwesn these wires or else

"between branch wires 32’, 83/, 84’, are ar-

ranged a seriés of “stop ” and “ start” push
buttons 35, 36. From the binding posts ¢
and ¢ extend ¢onductors 46 emd 47 to the
master controller B,.and thess wires consti-
tute the main motor circuit. The wires 47
and 46 are attached to binding posts 49 and

50, respectively, carried in the master con-

65

troller panel 71, and'these binding posis

are connected with blocks 57 and 58, re\spe;:=_ _

265,672

tively, in which the blades of the réversing

switch are pivoted. Codperating with the

‘blades of this switch are the usual cross-

connected contacts 53, 55, 54, 56, which, in
turn, are connected with binding posts 51
and 52, respectively. From the binding

posts 51-and 52 extend conductors 59 and 60 .

to the armature 61 of the motor M. The
motor is shown as being of the compound
wound type, the series field 48 of which is
included in the conductor 46, while the
shunt field 63 is connected at one end by
means of a wire 62 with binding post b, and

at the other end by means of a wire 64 with
‘80

the conductor 46. The wires 32, 833 and 34
are connected to contact members 67, 66 and
65, the contact member 67 being connected
by means of a wire 68 with a similar mem-
ber 67’ at the other side of the switch.
Referring now more particularly to Figs.
2 to 5, inclusive, the details of construction
of the master controller will be explained.
The reference characters employed in Fig. 2
are, of course, the same as those shown in
Fig. 1 and the identification of the various
parts will, therefore, be easy. A shaft 72,
referably formed of insulating material,
1s journaled in the blocks 57 and 58, and
extends across the controller base 71. On
this shaft is mounted a2 frame 73, such frame
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being separated from the blocks 57 and 58

by means of insulating washers 73%, as
clearly shown in Fig. 5. A rod or bolt 74
extends through the upper part of the frame
78 parallel with thegs aft 72, and near the
middle of the bolt is journaled a sleeve 78,
while at its ends are mounted slesves or
bushings 79, of insulating material. An
arm 73%, preferably formed integral with
the frame 73, extends upwardly therefrom
and 2 lever 75 is secured to the upper end
of the arm' 78" as by meéans of a screw 76,
the rod 74 passing through the lower end

106
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of the lever and thus serving to form a rigid -

connection. ,The lever terminates at its up-
per end in a handle 77, by means of which
the controller is operated. - 80 and 80’ desig-
nate the blades of the reversing switch,

_ which blades are journaled on the shaft 72in

the blocks 57 and 58, and are preferably of

substantial V-shape and so arranged that

they may be thrown into engagement with
either of the fixed contacts 53, 54 or 55, 56,
as is well understood. In connection with
the ffame 73 and associated lever 75, I
provide & centering device which may con-
sist of a lever 66°, pivoted at 66> upon a
fixed support 665, end having 8 concave
seat 66! formed near its free end, adapted
to engage the slesve 78 carried by the frame
73. At the opposite end 66° of the lever
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68 is & spring 66°, confined between the -
base 71 and the inside of the lever in such

o manner s to normelly force the free end
of the lever into engagement with the slesve

189
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78. In order to maintain the spring in po-
sition and properly guide the movement of
the parts, I provide a post or pin 66¢ around
which the spring is coiled, and the upper
end of which projects through an opening
in the end 66° of the lever. It is apparent,
therefore, that the lower cam surfgce of
this lever codperating with the roller 78
has a tendency to yieldingly maintain the
lever 78 in its central position, as shown in
Fig. 8. Projecting from the frame 73 below
the shaft 72 is a lug 78¢, which lug, when the
parts are in position shown in Fig. 8, is
adapted to engage a hump 65¢ in a contact
spring 65 which is rigidly secured at one
end to a block 65° and at the other end,
plays between the upper and lower limits
of a stop 65°. :

The contact devices 67 and 67 are sym-

metrically arranged at each side of the shaft

72 and are identical in construction. By
reference to Fig. 8, it will be seen that each
comprises a base or pedestal, and a pair of
spring pressed plungers arranged parallel
with each other and mounted diagonally in
the upper part of the pedestal. One of
these plungers has a metallic head or but-
ton 69 and a shaft 69 around which is ar-
ranged a coiled spring 69°, while the other
plunger carries a head or button 70 of in-
sulating material, and has a shaft 70®, also
surrounded by a spring. It will be noted
that the button 70 projects somewhat far-
ther than the button 69, so that the but-
ton 70 will act as a stop to prevent the arm
78> coming into contact with the button 69.
By reference to Fig. 2, it will be seen that
the two contact devices 67 and 67’ are ar-
ranged in the same longitudinal plane as
the arm 78" and are symmetrically disposed
in regard thereto, in such a manner that
when the lever 75 is thrown to the posi-
tion indicated by dotted lines in Fig. 4, the
face 739 of the arm 73° is brought into con-
tact with the button 69 (or 69” as the case
may be). It will be further and particu-
larly noted, however, that after the lever has
been thrown to the position shown in dotted

“lines and then released, the plunger 70 will

serve to throw the lever back to the position
shown in full lines, thus breaking contact
between the button 69 and arm 73. In other
words this contact can be maintained only
~3 long as the lever 75 is manually held in
its dotted line position.

The entire mechanism of the master con-
troller is inclcsed by a casing 81, substan-
tially semi-cylindrical in shape, secured to
the base 71 by means of screws 82. Such
casing is provided with a slot 83 through
which the operating handle 77 of the lever
75 projects. Secured to the casing adjacent
the slot 83 is a locking device for engaging
the 'lever and preventing it from being
rapidly thrown from one position to the

8

other. This 10cking dev.i'ce is clearly shown

in Figs. 4, 5, 6 and 7, and comprises a pair -
of brackets 84, 85, having curved bases.

adapted to be secured to the upper surface
of the cylindrical casing 81. %etween the
brackets 84, 85, extends a rod 86 on which
is journaled a pair of sleeves 87, 88, from
which project lugs or detents 89, 90, respec-
tively. Surrounding the shaft 86 and lying
within the sleeves 87, 88, is a coiled spring
91 (sec Fig. 8) whch abuts against inter-
nally formed shoulders in the sleeves, and
normally tends to urge them apart so as
to cause each sleeve to abut against its re-
spective bracket 84, 85, as shown in Fig.
3. 1t will be now particularly noted that
each bracket has formed on the inside there-
of a beveled face 93, forming a cam sur-
face of an inclination of substantially 45°,
such cam surface being symmetrically dis-
posed with regard to the axis of the rod
86. The end of each of the sleeves 87, 88,
is cut to conform exactly with the shape of
the corresponding brackets, and hence the
end of each sleeve comprises a portion ex-
tending at right angles to the axis of the
sleeve and an inclined or cam portion ex-
tending at approximately 45° thereto, and
of such shape and size that the ends of the
sleeves snugly fit the brackets, as shown in
Figs. 8 and 6. When in this position, it will
be observed that the two locking lugs or
detents 89 and 90 project horizontally across
the slot 83 into the path of the lever 77, and
are adapted to receive this lever between
them. hen now it is desired to move the
lever in either direction from its central po-
sition, one of the detents is swung upwardly
on its pivot as shown'in Fig. 4 or 7, accord-
ing to which way the lever is moved.

e will suppose that the lever is in the
position indicated by full lines in Fig. 4 and
that it is desired to throw the same to its
full reverse position. In attempting to
move the lever over, however, it will en-
counter the detent 89 and be stopped there-
by. By reference to ¥z, 4, it will be ob-
served that when the sleeve 88 was rotated
so as to bring the detent 90 to an inoperative
position, such rotation, by reason of the co-
acting cam surfaces 93 and 94, caused the
sleeve 88 to travel longitudinally of the rod
86 so as to leave a space 95 between its
square end and the bracket 84. In other
words, it will be observed that when in their
normal position, as indicated in Fig. 8, the
combined length of the two sleeves is less
than the distance between the brackets so
that there is a space between their adjacent
ends. When, however, the parts are moved
tc the position shown in Fig. 4, the sleeve 88
has been shifted toward the sleeve 87 until

16 practically abuts thereagainst and it is

held in this position by reason of the square
portion of its outer end engaging the square
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inside face of the bracket 84, Tt will thus

be seen that with the parts in this position,
it 1s impossible for the sleeve 87 to be rotated

since' no endwise movement is permitted.

When, therefore, the lever has been moved
from the position shown in Fig. 4 to its

middle position so as to strike the detent 89

it is necessary to first swing the detent 90

back to its normal position before the detent

89 can be swung up out of the path of the
lever, in order to permit the lever to be
thrown to its full reverse position. In
other words, the two pivoted detents 89 and

- 90 are so related that either one may be
; swung out of the path of the lever as desired

but both ecannot be moved at the same time
for the reason that when one is shifted it
serves to rigidly lock the other in position.
By this means a certain interval of time is
consumed by the operator in turning back
one of the detents and turning up the other
before he can complete the stroke of the
lever and in this way the movement of the
lever is temporarily arrested at its interme-

diate gosition and & too rapid throwing

thereof from one extreme position to the
other is prevented. In this connection it
will be observed that should, with the lever
in the position shown in Fig. 4, the detent
90 become accidentally thrown down to its

operative position it will not interfere with

the lever being quickly thrown to its inter-
mediate position. This is due to the fact
that the outer edge of the detents 89 and 90
are formed sloping or beveled so that when
the lever contacts therewith they will be
thereby automatically shifted so as to allow
the lever to pass. The inner face of the de-

- tents, however, are square as shown in Fig.
-6, so that the lever may be firmly held be-

tween them.
The operation of the system as a whole
will now be explained. '
Referring first to Fig. 1, it will be noted
that the magnet coils 26 and 27 are both in

- a normally closed series circuit. This cir-

80

55

" to the negative terminal 2.

cuit- may be traced as follows: From the
positive terminal 1, through wire 3, resist-
ance 25, coil 26, wire 31, coil 27, wire 37,
resistance 39, wire 38, binding post g, back

%t will, there-
fore, be apparent that the switch member 28
will remain in either position to which it
may be thrown since the armatures 29 and
30 will cling to either magnet pole with

" which they are brought into contact. Fur-
- thermore, it will be understood. that if the

80

~ shifted to its other position, owin

85

~particular magnet with which one of the
armatures is in contact be deénergized, the

switch member 28 will be immediately
' to the
attraction of the other magnet. The ener-

gization of the ma

trolled by means of the three controlling

et coils 26 and 27 so as |
to operate the switch member 28, is con--

986,872

wires 32, 38 and 34 which extend, as above
explained, from the starting ganel to the
master controller. The “start” and “stop”
push buttons 35 and 36, located between
these controlling wires or between branches
thereof, constitute the normal means for
controlling the operation of the electro-
magnetically -actuated switch member 28.
We will suppose that the switch member 28
is in its “open” ‘position, that is, out of
engagement with the contact 20, and we will
assume that 1t is desired to start the motor.
To do this, one of. the buttons 35 ig de-
pressed, and this closes a circuit between the
wires 32 and 33. The result of closing this
circuit is to establish & short cirenit shuné
around magnet 26, for the current coming
in on wire 3, instead of going through high
resistance 25 and coil 26, to wire 31, goes
directly through wire 42, wire 32, push but-
ton 35, wire 33 to wire 31, and thus con-
tinues to flow through the magnet coil 27,
but is entirely shunted from ths coil 26.
The coil 26, is, therefore, deénergized and,
under the influence of the magnet 27, the
switch member 28 is moved into engagement
with the contact 20. When, now, it is de-
sired to stop the motor, one of the buttons
-36 is depressed and a circuit thus closed be-
tween the wires 33 and 34. This results in
short circuiting magnet coil 27 for, the cur-
rent, after passing through coil 26, instead
of going up through wire 81 and coil 27,

asses down through wire 31, wire 33, push
Eutton 36, wire 34, wires 37 and 38, back to
binding post ¢ and thence to the negative
terminal. Thus, the magnet 27 is deéner-
gized, and the switch member 28 moves in
response to magnet. 26 so as to open the cir-
cuit at contact 20, and bring its other end
into engagement with the contact 44. The
term ‘push-button, as used herein, is in-
tended to apply to any manually operated
switch suitable for temporarily closing &
circuit.

The automatic starter S, shown on the
panel A, is connected directly to the contsct
20. When the switch member 28 is in en-
gagement with this contact; current flows
?rom the positive terminel 1, through wires 115
3. and 4, through the regulating resistance
or rheostat R, wire 7, to and around wind-
ing of solenoid 8, thence to wire 9, conductor
10, lever 24, contact 16, wire 15, the lower
half of solenoid 14, resistance 17, conductor 120
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‘18, contact 20, switch ‘member 28, megnet

frame 40, conductor 41, binding post &, con-
ductor 47, to and through the master con-
troller and motor, whence it returns by way

of conductor 46, wire 43 to negative ter- 125
minal 2. .

~ As shown in Fig. 1, the parts of the auto-
matic starter are in the position they assume
after the circuit has been closed and the mo- ,
tor running for & few moments. Normally, 130/
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when the eircuit is open, the weight of the
core of solenoid 8 resting on the inner ends
of the levers 23 and 24 serves to maintain
these levers out of contact with their re-
sgective contacts 22 and 16, and to maintain
the cores of the solenoids 11 and 14 in their
elevated position. When the circuit is first
closed the current flows through wire 7, so-
lenoid 8, wires 9 and 10, solenoid 11, resist-
ance 12, wire 13, all of solenoid 14, resist-
ance 17 and out wire 18, thus simultaneously
energizing the three solenoids, and lifting
the core of the solenoid 8 cut of engagement
with the ends of the levers. But owing to
the fact that the current is heavy on starting,
the solenoids 10 and 11 also hold their cores
in their elevated positions so long as the
current remains above a certain predeter-
mined value. When, however, the motor
has gained sufficient speed to eut the cur-
rent down to this prédetermined value, the
solenoid 11 releases its core and swings the
lever 24 into engagement with the contact
16, as shown in the drawing, with the result
that the circuits may be traced in the man-
ner first described. This has the effect of
cutting out the solenoid 11 and resistance
12, as well as half of the solenoid 14, but the
increased current flowing through the lower
half of the solenoid 14 still serves to main-
tain its core in its elevated position. Fi-
nally, however, when the current has again
fallen to a predetermined amount as the mo-
tor approaches normal speed, the solenoid 14
releases its core and thereby swings the lever
23 into engagement with the contact 22,
thus short-circuiting all of the solenoids 14
and resistance 17, so that the current flows
direct from wire 9 through lever 23, contact
22, wire 21, to wire 18 and out to the motor.
If the regulating resistance, R, is all pri-
marily included in series with the starter,
for running at low speed, the current flow-
ing through the starter will be reduced so
that the starter will, with any given load,
cut out the starting resistance more quickly
than if less of the regulating resistance were
included in the circuit. - It will be under-
stood, however, that in many of its aspects,
the present invention is equally as well
adapted for use in connection “with any
other suitable form of automatic starter,
The motor ‘circuit, coming from the start-
ing panel over the conductor 47, enters the
master controller through binding post 49,
whence it passes- to pivot block 57 and
thence through the reversing switch and
motor armature to pivot block 58, binding
ost 50, and conductor 46, through the series
}geld of the motor. The shunt field of the
moter is permanently connected across the

- line, and the circuit may be traced from
bindi

ng post A, through conductor 38, to
binding post b, wire 62, field 63, wire 64, con-

| ductor°46, wire 43, back to the negative ter-

minal.

When the switch member 28 is thrown to
the “stop ” position so that it engages the
contact 44, the motor armature circuit is
closed through the resistance 45, so as to
constitute a dynamic brake and quickly
bring the armature to a stop. The circuit
may be traced as follows, supposing the re-
versing switch to be thrown into engage-
ment with the contacts 55, 56; beginning
at armature lead 59, current flows through
binding post 51, to contact 55, thence
through the reversing switch to pivot block
58, binding post 50, and through conductor
46, series ﬁePd 48, wire 43, resistance 45, to
contact 44. From here the circuit passes
through switch member 28, magnet frame
40, conductor 41, binding post a, conductor
47, binding post 49, pivot-block 57, through
reversing switch to contact 56, and thence
through binding post 52 to the other arma-

ture terminal 60. It will thus be seen that
‘the armature is connected on. itself in a

closed circuit including the series field 48,
regardless of the position of the reversing
switch, so that a proper field excitation may
be maintained in order to produce the nec-
essary magnetic drag upon the armature.
While the push buttons 35 and 86 are to
be located at convenient points around the
machine which is being driven, so as to be
readily accessible to the operators, the con-
trolling panel B is located at a distance
from the machine and preferably in such
position as to-be accessible only te the fore-
man or other person in charge of the work.
Referring to Fig. 8, it will be seen that
when the lever 75 is in its intermediate or
stop position, the lug 73° on the frame 73
makes contact with the spring 65, and the

wires 33 and 34 are thus connected through.

spring 65, frame 73, and lever 66° and asso-
clated parts. The effect of this on the con-

trolling system is, it will be understoed, the .

same as maintaining one of the “stop ” but-
tons, 36, depressed. In other words, as long
as the lever 75 remains in its vertical posi-
tion the magnet 27 is short circuited through
the wires 33 and 34, the spring 65, and frame
78, and the switch member 28 thus main-
tained in its opened position by means of
magnet 26. It will be also observed that
with the controlling lever in this position
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it is impossible for the switch 28 to be -

closed by means of the “start” buttons 35,
for the reason that the magnet 27 is com-

120

pletely short circuited, and no matter if the .

magnet 26 should be momentarily short cir-

cuited alse by the depression of one of the .

buttons, 35, the armature 30 will still remain

125

in contact therewith because there is no force -

exerted by the magnet 27 to pull it away.
It will thus be seen that by leaving the lever
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78 in its vertical position, the foreman as-
sumes absolute control of the system and de-
grives the push buttons 35 of their normal
unction. We will assuine now that the fore-
man himself wishes to start the machinery.
To do this he throws the lever 75 into one
or the other of its full reverse positions, as
indicated in dotted lines in Fig. 4. In mov-
ing to this position the contact between the
goring 65 and the lug 73° is broken, and the.
stivgt circuit around magnet 27 thus re-
moved. Therefore, when the face 73¢ of the
arm 78°is brought into contact with the con-

‘tact button £9’, the circuit between wires 32

and 33 is closed through the contact device
87 and the lever 66* and frame 78. This
has the same effect as depressing one of the
buttons 35, and hence the switch member 28
is thrown Into engagement with the contact
20 and the motor started. Immediately upon
releasing the lever 75, it is thrown by means
of the spring pressed insulated plunger 70’
into the position shown in full lines in Fig.
4. In this position the contact between
spring 65 and lug 73° is still broken, and
both controlling circuits between the three
wires 32, 33 an§ 34 are open, and the motor.

‘running. The motor now may be stopped -

30

36

by means of the buttons 86 in the usual man-
ner. It may also be started by means of the
buttons 35, so long as the lever remains in
the position shown in Fig. 4, but as soon as
it is thrown to the position shown in Fig. 3
the control of the motor is taken from the'
buttons 35 and vested solely in the master
confroller. It will also be undersiood that
the lever 75 may be thrown from the posi-
tion shown in Fig. 4 to that shown in Fig.
8 as many times as desired to start and stop
the motor, without changing its direction.
‘When, however, it is desired to reverss the
motor, the lever is thrown from its central

- position ¢o the opposite side of the axis from

R
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: i‘egareﬂess of the

85

80

that shown in Fig. 4, and in so doing moves
the reversing switch blades 80 and 80’ from

‘the position shown in Fig. 4 to that shown

in Fig. 8. This is accomplished by the en-
gegement of the bushings 79 with tue blades
80 and 80’. The lever 75, of courss, is ca-

able of exercising the samse controlling
functions as regards the wires 82, 83 and 34,
osition of the reversing
gwitch, and regardless of which side of the
axis the lever may be. Tt will be observed
that the controlling lever 75, in passing from
its intermediate position ‘e either of its ex-
trems positions, serves to throw the reversing
switch, and that- while, when in its inter-
mediate position, it ‘deprives the push but-
tons of their mormal controlling function, it
ig cagmb’le ‘of #teelf performing the functions
of the push buttens when swung to either
of its extreme positions. _ :

Tt will thus be seen that I have provided
8 system of motor control embodying & nurm-

. Pab;e7s

ber of destrable features, and have agsociated
them with a master controller which will
enable a shop foreman to exercise complete
control over the machines in charge of which.
he has been placed, and it is thought the -
reat simplicity and many advantages ofmy
invention will be readily appreciated by
those skilled in the art. :
What T claim is? - !
1. The combination with an electro-mag-
netically operated switch, of a pair of cir-
cuits extending therefrom, a push button in
each circuit, serving, when actuated, to open
or close said switch, and a master controller,
adapted, when in one position to close the
circuit in which one of said buttons is lo-
cated, and thus render the other of said
buttons ineffective. .
- 2. The combination with a switch, of elec-
tro-magnetic means for positively moving it
to both open and closed position, a pair of
normally open push buttons connected with
said electro-magnetic means, and serving,
when actuated, to open or close said switch,
and a master controller adapted, when in ¢
one position, to render one of said buttons
ineffective. ~
" .8. In a motor controlling apparatus, the
combination with a switch for stopping and
starting the motor, e]ectromagnetic means ¢
for  operating the switch, “start” and
“stop” push buttons for controlling said
means, and a master controller comprising-
# member adapted, when in one position, to
render said start button insffective to close !
the switch, ard when in another position
to assume the function of said start push
button. ' : ‘
4, In a motor controlling apparatus, the
combination with a switch fer stopping and !
starting the motor, electromagnetlc means
for operating the switch, “start” and-
“stop 7 push buttons for controlling said
means, § master controller comprising e
member adapted, when in onhe position, to 1

.render said start button ineffective to close

the switch, and when in another position to
assume the function of said start push but-
ton, and means for automatically moving
said member away from the latter position. ?
5. A controlling device for electriv motors
comprising a hand eperated member, means
associated therewith for closing  a cirvcuit
to stop the motor in one position of the
member and for closing a circuit to star ?
the motor in angther position of the mem-
ber, and means for automatically returning
said member from the start position to a
position batween the start and stop positions.
8. The combination with a switch, electre- ?
megnetic means for operating the same, con-
ductors cennected wit% said e‘iectro-magnetic
means ‘and push buttons located between
swid conductors and serving to control the
operation of said electro-magnetic means so 1
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as to close or open said switch, of means for
short-circuiting, when desired, such of said
buttons as serve to close said switch, and
thus render them ineffective.

7. The combination with an electric mo-
tor, of an electro-magnetically operated
switch in the armature circuit thereof, a
controller for preventing, at times, the clos-
ing of said switch, a reversing switch also

in said motor circuit, and a single lever for |

operating both said controller and reversing
switch. ' '

8. The combination with a motor, of a
switch in the armature circuit thereof,
electromagnetic means for opening and clos-
ing said switch, circuits governing said
electromagnetic means, a controlling device
comprising a lever, means connected there-
with for closing said switch-closing circuit
when moved to either of its extreme posi-
tions, and means for closing said switch-

_opening circuit when in its intermediate

position.

9. The combination of a motor, a switch
in the armature circuit thereof, electromag-
netic means for opening and closing said
switch, circuits governing said electromag-
netic means, a controlling device comprising
a lever, means connected therewith for clos-
ing said switch-closing circuit when moved

‘to either of its extreme positicns, means

for closing said switch-opening circuit when
in its intermediate position and a reversing
switch adapted to be operated by said lever
in passing from its intermediate to either
of its extreme positions. .

10. A controliing device comprising a
pivoted lever constituting one termina% of

‘a circuit, 2 fixed terminal against which

said lever is adapted to abut at the limit
of its movement to close the circuit, and a
spring pressed plunger for automatically
moving said lever out of engagement with
said fixed terminal, when released.

11. A controlling device comprising a le-
ver, means associated therewith for closing
a circuit when in its intermediate or either
extreme position, and means for automat-
ically returning said lever from its extreme
position to a position between such position
and its intermediate position. ,

12. A controlling- device comprising a le-
ver, means associated therewith for closing
a circuit when in its intermediate or either
extreme position, means for resiliently hold-
ing said lever in its intermediate position,
and additional means for preventing said

- lever remaining in either extreme position.

60
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13. A controlling device comprising & le-
ver having a contact surface forming one
terminal of a circuit, a fixed rigid abutment
in the path of said lever, a coSperating con-
tact resiliently carried by said abutment and
forming the cther terminal of the. circuit,
means for forcing said terminals into en-

7

gagement and means carried by said abut-
ment for automatically separating said ter-
minals.

14. The combination with an electric mo-
tor, of an electro-magnetically operated
switch in the circuit thereof, “start” and
“stop” circuits controlling said switch, and
a controlling device for governing said cir-

_cuits, said device having means for momen-
tarily closing said “start” circuit, and addi-

tional means for permanently closing said
“stop? circuit.

15. The combination with an electric mo-
tor, of an electro-magnetically operated
switch in the circuit thereof, “start” and
“stop” circuits controlling said switch, a
controlling device for governing said cir-
cuits, such device comprising a lever, means
for holding said lever in position to close
said “stop”
for preventing said lever remaining in posi-
tion to close said “start” circuit.

16. The combination of a reversing lever
having two operative positions, of means for
temporarily arresting the movement of such
lever at a point between such positions as it
is thrown from one to the other, such means
comprising a pair of detents pivoted on an

circuit, and additional means 8

7€

75

80

90

axis parallel with the plane of movement of ;-

such lever, and rotatable into and out of the
path of the lever, said detents having cam
shoulders so arranged as to permit one only

of said detents to be turned out of the path

of the lever at any one time.

17. The combination with a reversing
switch, of a pivoted lever for operating the
same, and a pair of pivoted detents ar-
ranged in the path of said lever, said de-
tents having means whereby when one of
them is swung out of the path of said lever
the other is locked in position in such path.

18. The combination with a reversing
switch, of a pivoted lever for operating the
same, and a pair of pivoted detents ar-
ranged in the path of said lever, and adapt-
ed to receive said lever between them, either
of said detents being movable at will to re-
lease said lever, and means whereby, . hen
one detent is swung out of the path of the
lever, the other is locked rigidly in position.

19. The combination with an electric mo-
tor having a series field, of a reversing switch
for said motor, and a controlling switch
therefor separate from said reversing switch,
such controlling switch comprising a piv-
oted arm and a pair of contacts cooperating
therewith, one of said contacts being con-
nected directly to one side of said servies
field, and connections whereby, when the
arm is in engagement with said contact, the
motor armature is short-circuited upon itself
through said field, in either position of said
reversing switch. .

20. The combination with an electric mo-
tor, of a switch for controlling the same,
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- such switch comprising a pivoted arm and a

pair of fixed contacts codperating therewith,
an automatic starting device and a rheostat
connected in series with one of said contacts
and with the supply circuit, a series field for
said motor connected to the other of said

- contacts, said arm itself being connected

10

with the armature circuit of said motor, a
reversing switch also in said armature cir-
cuit, and means for operating said switch
arm, the arrangement being such that, when.
said arm is'in engagement with one contact,

B _ 268,679

the supply circuit is cloged through said me-
tor, fheostat and starting device, but when
in engagement with the other contact, the 15
motor armature is short-circuited on itself,
including only the series field, regardless of
the position of said reversing switch.

In testimony whereof I aflix my signature,
in presence of two witnesses,

- GEORGE H. WHITTINGHARM.
Witnesses: ,
* Roserr Warson,
C. Rorrins Rogegrs,



