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2o all whom it may concern:

Be it known that I, CHARLES E. BARRY, a
citizen of the United States, residing at Schen-
ectady, county of Schenectady, State of New
York, have invented certain new and useful

Improvements in Motor-Control Systems, of

which the following is a specification.

My invention relates to systems of motor-

control inm which overload and underload cir-
cuit-breaking devices are employed in com-
bination with the motor-controller or rheo-
stat. | |

The main object of my invention is to pre-
vent the reapplication of current to the mo-
tor-circuit after the said circuit has been

opened by the circuit-breaking devices until

the motor or other apparatus in the circuit

- has been protected by sufficient resistance.
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My invention econsists of the combination,
in a motor-circuit, of a controller, a separate
switch which operates to open the circuit
either on an overload or an underload, and

means, such as an auxiliary switch, for pre-

venting said circuit from being completed
until the controller has been moved into its
‘“oft” or first operative position.

The invention further consists of means for
automatically resetting said circuit-opening
switch when the controller is turned into its
first operative position.

One application of the present invention is
in the control of printing-press motors; but
it may be applied in a variety of ways to va-

rious devices driven by electrical power with-

out departing from the spirit of my invention.

My invention will be better understood by
reference to the following description, taken
in connection with the accompanying draw-
ings.

In the drawings, Figure 1 is a diagram-
matic view of the motor-circuit, including the
controller and its connections.
side view, partly in section, of one form of an
electromagnetically-controlled circuit-open-
Ing switch which may be used in connection

with my invention.

Referring to Fig. 1, M represents the mo-
tor of an electrically-driven device, such asa,
printing-pressorthelike. The motor Miscon-
trolled by the controller R, the arm ¢ of which

Fig. 2 is a |

| agency of a wormn and gear mounted on the

shaftssands’, respectively. The pilot-motor
M’ is controlled by the master switeh or con-
troller C. A represents a common type of
overload-switch which operates to open the
circuitat a®in case of asudden rush of current
or an overloading of the motor M. B repre-
sents an electromagnetically-operated circuit-
opening switch which will automatically open
the eircnit in which the motor M is located in
case of a loss of voltage on the supply-mains
and also in case of an opening of the circuit
at ¢* by the operation of the overload-switch
A. The switch B is so constructed that so
long as the solenoid H remains energized the
auxiliary switch - contacts E F and switeh
member L remain closed, and immediately
upon the failure of the voltage of the lineor an
overload the solenoid becomes deénergized
and the switch-contacts E F and member 1.
automatically open. When the controller-
arm ¢ 18 moved forward by means of the pilot-
motor M', (the connections of which will be
hereinafter explained,) so that the arm «
contacts with the special contact ¢, a circuit

is completed through the solenoid.of the over- -

load - switch A from the positive main 1,
through the connections 1°, arm «, contact ¢,
connection 9, solenoid H, connection 12,
switch-contacts a® and 13, back to negative
main 2. This energizes H and closes the
switch-contacts E F and operates the switch
member L, completing the circuit through
the motor M as follows: positive main 1, so-
lenoid of the overload-switch A, 1°, arm a,
resistances r, 1°, motor M, 2°, switch member
L, to negative main 2. As the arm a moves
farther along to cut out more and more of
the resistance r and leaves the contact ¢ the
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circuit changes and may be readily traced

through the following connections: positive

main 1, solenoid of the overload-switeh A, 1°, -

arm a,to contact-strip b,from which two sepa-
rate circuits lead, one through the connec-
tion 11, auxiliary switch-contacts E F, 10, so-
lenoid H, 12, switch-contacts a?, 13, to nega-
tive main 2, the other through the controller
and motor M, as before. Thusit will readily

be seen that the solenoid H remains energized

for any position of the arm ¢ other than the

is actuated by the pilot-motor M’ through the l off position so long as there is a supply of
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current in the mains 1 and 2, and the over-
load-switeh A does not operate to open the
circuit. The pilot-motor M’ is controlled by
the master-switeh C and operates to move the
member ¢ of the controller R forward and
backward between limits prescribed by the
switches D and D’, which switches open the
cireuit of the motor when the arm ¢ has
reached the position in which all the resist-
ance r is short-circuited and when the arm
o is in the off position, respectively. This
is accomplished by the projection /', carried
by the shaft s’, to which the arm 18 attached,
striking the pivoted switches D and D', as
clearly shown in Fig. 1. For the forward
movement of the arm ¢ the circuit through
the motor M’ may be traced as follows: posi-
tive main 1, 1*, master controller-switch G, 6,
limit-switeh D, 5, field F', 4, armature of M/,
3. master controller-switch C, 2%, to negafive
main 2. For a reverse movementof thearm &
the circuit is readily seen tobe: positive main
1,18, C, 7, limit-switch D’, 8, field F*, 4, arma-
ture of M', 3, switeh C, 2°, to negative main 2.

The circuit-breaker or switch illustrated in
Fig. 2 of the drawings is of well-known con-
struction and forms no part of the present
invention. Any other form of switch which
would operate automatically to open the cir-
cnit on the failure of voltage in the line would
answer my purpose as well.

Referring now to Fig. 2, G is a framework,
supporting between its heads g’ and g* a so-
lenoid-coil H. The upper head g’ carries
core I (shown in dotted lines) of magnetic
material, extending part way into the coil H.
A movable arm K, pivoted at one end to lugs
g®, carried by the casing G, 18 operatively con-
nected to a core J, (shown in dotted lines,)
which, together with the coil H, constitutes
the means for operating the switch-contacts
V and V. The core J is surrounded by a
casing of non-magunetic material, and adisk of
non-magnetic material is interposed between
the ends of the coresJ and I to prevent stick-
ing. The arm K is provided with a contact-
carrving member L, pivotally mounted on the
end of the arm K opposite its pivotal attach-
ment to the lugs ¢%. This member L has an
extension I’, which serves to limit the rela-
tive movements of the arm X and the mem-
ber .. Atapoint removed from the pivoton
which the member L is mounted a springSis
interposed between the ends of the members
K and L, this spring tending normally to keep
the extension /' in engagement with the end
of the arm K, but permitting the contact V,
mounted on the end of the member L, to make
a wiping orsliding engagement with the fixed
contact V' both when the contacts are brought
together and when they are being separated.
The contact V' is mounted on a suitable ter-
minal .supported on an insulating-board fas-
tened to one side of the framework G, and

both of the contacts are surrounded by an

insulating-chute N, closed in front by the in-
sulated pole-piece Q of a blow-out magnet.
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(Not shown.) A block of wood or other 1n-
sulating material m, attached to the arm K,
carries a pair of spring contact-arms E, elec-
trically connected. Rigidly attached to the
frame G is a pair of blocks n of insulating
material, each of which carries a contact It,
to whieh the wires 10 and 11, respectively,
ig. 1, may be attached, as at f. When the
solenoid H is energized, the core J, with

which the arm K is operatively connected, 1s

raised and the switch-contacts E and V- are
brought into communication with the con-
tacts F and V', respectively. '

In order to insulate the base or casting on
which the switch is monnted,the holes through
which the supporting-bolts are passed are pro-
vided with insulating-bushings g.

What I claim as new, and desire 1o secure

by Letters Patent of the United States, 18—

1. In combination, a motor-cireuit, a con-
troller in said circuit, a separate switch which
operates to open said circuit either on over-
load or underload, and means for automatic-
ally resetting said switch when the controller
is moved into its first operative position.

9. The combination in a motor-cireuit, of a
controller, a separate switch for opening sald
cireunit on an underload, a switch separate

from the first-mentioned switeh for causing

said first-mentioned switeh to open the said
cireuiton an overload,and an auxiliary switeh
for preventing said circuit from being closed
after it has been opened by the operation of
either of said switches until the controller has
been turned to the ¢“off ” or first operative po-
sition.

3. In a motor-cireuit, a controller, means

for operating said controller, & switeh sepa-
rate from said controller for automatically
opening said circuit when thereis a failure of
voltage or an excess of current, and an aux-
iliary switch operatively connected with sald
switch for preventing the completion of said
circuit until said eontroller has been returned
to its ‘“‘off” or first operative position.

4. In a motor-circuit, a controller, means

for operating said controller from a distance,
means separate from said controller for open-
ing said circuit either on overload or under-
load, and means for preventing the comple-
tion of said circuit after it has been opened
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until the said controller has been turned to

its “off” or first operative position. |
5. In combination, a motor-circuit, a con-
troller in said circuit, an electromagnetically-
actuated switeh which operates to open said
circuit on overload or nnderload, and means
for maintaining the cireuit through the actu-
ating-coil of said switch open after the switch
has operated until the controller is moved

| into its first operative position.

6. In combination, an electrical circuit, an
olectromagnetically-actuated switch operat-
ing to open said circuit on an underload, a
switch operating to cause said electromag-
netically-actuated switch to open said circuib
on an overload, a controller, and electrical
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connectionsineluding an auxiliary switch for
preventing said circuit from being completed
atber 1t has been opened by the operation of
either of said switches until the econtroller has
been turned into its *“off” or first operative
position.

7. The combination of a controller, means
for operating said controller, an electromag-
netically-actuated switeh in series with said
controller, a switch adapted to cause the said
electromagnetically-actuated switch to open
on an overload, a separate switch adapted to
open with said electromagnetically-actunated
switch on an underload, said separate switch
being so connected as to prevent the closing
of said electromagnetically-actuated switch
until the controller has been turned to its
*“off” or first operative position.

8. The combination of a controller, means
for operating said controller, an electromag-
netically-actuated switch in series with said
controller, contacts at the first operative posi-
tion of the controller arranged to close a cir-

cuitt through the actuating-winding of the |

3

contacts operatively related to the switch
itself for maintaining said circuit closed after
the controller has been moved intoits suceeed-
ing operative positions.

9. The combination of a controller, means
for operating said controller, an electromag-
netically-actuated switch in series with said
controller, contacts at the first operative posi-

| said electromagnetically-actuated switch,and 25

30

tion of the controller arranged to close a cir-

cult through the actuating-winding of the
sald electromagnetically - actuated switch,
contacts operatively related to the switch

| itself for maintaining said cireuit closed after
‘the controller has been moved into its sue-

ceeding operative positions, and an overload-

switch in the circuit of said actuating-wind-

Ing.

In witness whereof I have hereunto set my
hand this 10th day of February, 1902.
CHARLES E. BARRY.

Witnesses: _
" BENJAMIN B. HuLL,
MARGARET E. WOOLLEY.
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