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To all whom it may concern:

Be it known that I, Wmriam M. CoN-
NELLY, a citizen of the United States, resid-
ing-at Chicago, in the county of Cook and
State of Illinois, have invented or discov-
ered new and useful Improvements in Con-
trollers for Electric Motors, of which the
following is a specification. -

My invention relates to hand controllers
for electric motors and has for its object the

rovision of means for causing arcs to be

ormed at the contacts of magnetically-con-
trolled switches rather than at those on the
hand controller, by which the said switches
are governed. .

Referring to the accompanying drawings,
Figure 1 is a diagrammatic showing of a
motor control system embodying the prin-
ciples of my invention; Fig. 2, a perspective
of the central portion of a pair of connected
controller arms which I prefer for actual
use; and Figs. 8, 4, and 5, front, side, and
rear elevations of a hand controller provided
with my improvements. '

Referring first to Fig. 1, S is a main knife
switch and S’, S, S* and S* are magnetically
operated switches. -

A is the armature of the motor to be con-
trolled, and F, its field.

C is a diagrammatic view of the hand con-
troller. The arm C’ of the hand controller
C is arranged to be moved by the arm C3,
through the connecting rod C®. The slot C*
is provided in the connecting rod which al-
lows a certain movement of the arm C? be-
fore movement of the arm C’ takes place.
1f the arm C? is moved in the forward di-
rection, it will reach the position 7’ before
any movement of the arm €’ takes place,
and by the time the arm C? has reached posi-
tion p*, the arm (” will have reached the
position P/, which is the first running point
of the controller. As the arm C?is advanced
to the successive positions p?, p*, and p°, the
arm (’ advances toward the position P2
In coming to the off-position, the arm (2
moves through the whole distance allowed
by the slot C* before the arm (’ starts
to move, and the arm C* will leave the
fixed contact p’ before the arm (° can

lesve the fixed contact P’. This causes |

the magnets of all the magnetically-oper-
ated switches to be deénergized and pro-
vides a short interval of time between the
opening of these switches and the opening

il

of the connections between the arm C’ and
the contact P’. This time interval allows
the magnetically-operated switches to open
and break the motor circuit. If the arm €’
and the arm C2 should leave their fixed con-
tacts at the same time, the short time re-
quired for the magnetic switch to open
would throw the arc on the contacts of the
hand controller, especially if the hand con-
troller arm is moved quickly to the off po-
sition. The delayed motion of the arm C’,
which is accomplished by my invention,
forces the magnetically-operated switches al-

| ways to break the motor circuit, thus pre-

venting any arcing on the hand controller
contacts. |

On moving the controller arm C? to posi-
tion »?, the arm C’ will be in the position
P’ and the following circuits will be estab-
lished : from the positive side of the switch
S through the wire 12, the operating solen-
oid of the switch S’, the wire 10, the con-
tacts ¢® and &2, the brush 02, the contact
% and the wires 11 and 6 to the negative
side of the switch S. This closes the mag-
netic switch S’ and establishes a motor cir-
cuit as follows: from the positive side of
the switch S through the switch S, the
starting resistance R, the wire 2, the series
field F, the wire 3, the contact ¢*°, the brush
bt, the contact ¢, the wire 4, the armature
A, the wire 5, the contact ¢**, the brush b3,
the contact ¢*3, and the wire 6 to the nega-
tive side of the switch S. This circuit starts
the motor in the forward direction with all
of the starting resistance in circuit. If
the controller arm C? is moved to position
p3, a control circult 1s established through
the wire 12, the wire 13, the auxiliary con-
tacts of the switch S, the operating solen-
oid of the switch S2, the wire 9, the contact
¢®, the brush 3’, the contacts ¢* and ¢, and
the wires 11 and 6 to the negative side of
the switch 8. This closes the second acceler-
ating switch S* which short circuits part
» of the starting resistance R, tending to
accelerate the motor A. On further move-
ment of the controller handle to positions
p* and p°, similar circuits are established,
closing switches S® and S*, cutting out the re-
mainder of the starting resistance sections
»2 and 7¢ and placing the motor directly
scross the line. If mnow the controller
handle is brought quickly to the off-position,

| the control circuits of the switches S, S2,
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'St and St willbé -I'hfok'en-before thé brushes

6° and &* of arm C’, leaving their contacts
¢'% ¢4, and ¢'?, ¢*, respectively. If now
the controller arm C? is moved in the re-
verse direction, until the arm reaches the
position p7?, the arm C’ will have reached
the position pe.
through its operating coil, the
wire 10, the contact ¢'°, the brush b%, the
contact ¢°, and the wires 11 and 6 to the
negative side of the switch S. This closes
the motor circuit from the positive side of
the switch S, through the switch S, the

resistance R, the wire 2, the series

startin

field F% the wire 3, the contact ¢2° and c'®,
the brush 44, the contact ¢'’y the wire 5, the
armature A 1 the reverse direction to that
before, the wire 4, the contact ¢'% the brush
b% the contact ¢'5 and ¢'%, and the wire 6 to
the negative side of the switch S. This re.

verses the direction of the armature A
The switches S2, S2, and S* are closed ns

pectively Bringing
the operating handle H agamn to the off
osition to stop the motor, the arm (2
eaves its fixed
leaves its fixed contacts, thus again bring-
Ing the rupture of the motor cireuit on the
magnetically-operated switches and pre-
the motor circuit
on the contacts or contact brushes of the

~arm C’. -
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‘used with a simple

Although I have

shown this device as
magnetic switch con-
troller with hand reverses, 1t 1s possible to
use it with a magnetic switch controller

‘employing any system of automatic acceler.

ation, or in connection with any special
features used in connection with this class
of controllers. The motor
may be either series, shunt, or compound
wound. - . o .
My invention may be used with alternat-
Ing current motors as well as direct current
motors. _ '

Although I have shown certain means of
obtaining the delayed motion of the contact
arm C’ carrying the motor cIrcuit, it is to
be understood that this actlon may be ob-
tained by any number of mechanical devices
without departing in any way from the
spirit of the invention. -.

The switch S’ now closes

C? to the posi-

contacts before the arm ¢’

to be controlled

055,187

Referring now to Figs. 2, 3, 4, and 5, T
show the manner in which I prefer to em-
body my invention. 14 represents a drum-
like casing having on one end the fixed con-
tacts ¢* to ¢** and on the other end the fixed
contacts ¢'® to ¢**. The arm C2 which COOP-
erates with the contacts ¢2 to ¢*2 and the arm
C” which coSperates with the contacts ¢'® to
¢®’ are carried on the ends of the shaft 15
which occupies a central or axial position in
the casing. The arm (2 18 secured rigidly to
the shaft 15 by the pin 16, but the arm € is
loosely mounted thereon. The arm C’ has
a pair of lugs or shoulders 17, having be-
tween them at diametrically opposite posi-
tions the depressions or spaces 18 into which
the pin 19, extending through the shaft 15,

projects. When the arm C? is moved the

arm C” will lag behind, no matter in what _

direction the former is moved. It is clear
that the arms connected as shown in Figs.
2-9 will produce the same results as those
described in connection with the diagram-
matlic showing on Fig. 1.

I claim— -

1. An electric circuit, a magnetically-op-
erated switch having contacts in the said cir-
cuit, a second switch also having contacts in
the said circuit, a third switch having con-
tacts for governing the magnet of the first
switch, and a lost motion connection between
the second and third switches, by means of
which the third switch may operate to open
the circuit of the winding of the first switch
before the contacts of the second switch are
separated. | | '
2. An electric circuit, a magnetically con-
trolled switch having contacts in the said cir-
cult, a controller casing having thereon con-
tacts In the said circuit and in the circuit of
the winding of the said switch, arms having
brushes for closing the said contacts, a shaft
connecting the said
causing the shaft to rotate 1dly for a limited
distance and then to cause the rotation of
the arm having contacts in the first named
circuit. - '

‘Signed at Chicago, Illinois, this 23 day of
January 1909.

_ | WM. M. CONNELLY.
Witnesses: -

- Harry W. Eastwoop,

C. S. WATKINS.
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