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7o all whom it may concern: ,

Be it known that I, Frank W. SmirH, a
citizen of the United States, and resident
of the town of Westfield, county of Union,
and State of New Jersey, have invented cer-
tain new and useful Improvements in Sole-
noid-Controllers, of which the following is

~ a specification, reference being had therein
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to- the accompanying drawing, in which—

Figure 1 is a diagrammatic view of a mo-
tor, a motor starting solenoid; and the con-
troller device.

In startipg electric motors having great

inertia to overcome, and requiring a con-

siderable current over-load to move them,
it has been the practice, heretofore, to In-
sert in the motor circuit enough resistance

_ to prevent the burning out of the motor
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_ eration, whereby the resistance will be grad-'
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-the motor is reduced and consequently the

armature when the current is applied, and

then cutting out the resistance by some:

form of apparatus having a step-by-step op-

ually reduced as the motor speed is acceler-

ated, ‘and the. inertia of the mass to be

moved by the motor is overcome, or the mo-
tor load otherwise reduced. :

Tt is the main object of this invention to
provide a solenoid controlling means by
means of which when the motor circuit is
completed the movement of the solenoid core
will be retarded or stopped until the load on

amount. of current taken by the motor is
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also' reduced, the solenoid core being per-
mitted to complete its movement only when

- the current taken by the motor has been re-

duced to the desired extent. It is, of course,

- obvious that the amount of current taken
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by the: ‘motor may .be reduced in various
ways. When the inertia of the load is over-
come and the motor has increased. its speed

‘the load thereon is reduced, and conse-

quently the amount of current taken by it
is correspondingly reduced. It is also ob-
vious that as the speed of the motor in-
creases there is a reduction in the amount
of current taken by the motor by reason of
the back pressure or counter-electromotive

Tt is the object of this invention to take
advantage of this reduction:in current taken
by the motor in whatever way it may be
brought about, for the purpose of control-
ling the operation of the solenoid, and it is,

of course, obvious that there may be many-

~arranged a counterbalancing weight 21. The

variations in the specific apparatus for car-
rying this invention into effect, and I there-

' fore desire it understood that I am not td

be limited to the precise construction shown

and described, except as the same may.be g

made the subject-matter of specificclaims.
Referring to the various parts by nu-
merals, 1 designates ‘a motor, 2 a motor
starting solenoid, and 8 a soleneid’ con-
troller. ' s
4 designates a.solenoid coil, 5 a solenoid
core, 6 a dash pot in which is arranged a
small piston 7 connected by a link 8 to the
lower end of the core, said dash pot piston
being of any suitable construction, and de-
signed to retard the upward movement of

‘the core whereby said core will move into

the coil slowly, and at the desired speed.

Pivoted to the solenoid frame are two
contact levers 9 and 9* which carry contacts
10 and 10* at their upper ends adapted to
engage the fixed contact 11, this latter con-
tact being electrically connected to the
source of supply and to the sclenoid coil.

"The contact levers are electrically connected

to pole 1* of the motor armature, as will
be more fully hereinafter described.
Carried by the solenoid core at. its lower

“end is a frame 12, and in said frame are

arranged rollers 18. These rollers are ar-
ranged to engage cams 14 and 15 formed on
the inner sides of the contact levers at the
lower endsé¢hereof. The cam 14 is located

‘near the end of its contact lever, while the

cam 15 is some distance above the cam 14,
whereby one of the rollers 13 will first con-
tact with the cam 14, and thereby bring
contact 10* into engagement with the con-
tact 11, the cam 15 being operated upon at
a later period, as will be more fully herein-
after set forth.. ‘ ,

Contact lever 9* is connected to one pole 1°
of the motor armature through the resist-
ance coil 16 and-a retarding coil 17, said re-
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tarding coil being of large capacity to per- X%

mit the motor current to pass therethrough.
The contact lever 9 is electrically connected
to the same pole of the motor armature as
lever 9*, as clearly shown in the diagram.
The fields of the motor are connected
through a shunt 18, with the lever 9% '
- Above the retarding coil 17 is pivoted a
horizontal lever 19, said lever being pro-
vided with a threaded arm 20 in-which is
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end of this lever is arranged to contact with
stops 22 and 29, Pivotally connected to this
balanced lever 19 is a depending core 23
which fits within, and reciprocates through
retarding coil 17. The solenoid coil is in
circuit with the stop 22 and balanced lever
19, a switch 24 being interposed in said cir-
cuit between the balanced lever and the
source of supply. Between the stop 22 and
the circuit wire connected to the balanced
lever is a resistance coil 25, so that when the

. said lever is drawn downwardly away from
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- the balanced lever
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‘by it,
‘on the motor, or by the counter-electromo-

the contact or stop 22, the solenoid coil eir-
cuit will be through said resistance, said cir-
cuit being broken between the stop 22 and
19, -

The operation of this apparatus may be
briefly described as follows: When  the
switch 24 is.closed, current passes through
the balanced lever 19, stop 22 and the sole-
noid coil, but not through the resistance coil
25. By means of the weight 21 the lever 19
and the core 23 are nicely balanced so that
said lever will be normally in contact with
the stop 22, but may be readily drawn from
stop 22 by means of the coil 17 and the core
23. Upon ‘the completion of the circuit

through the solenoid coil, the core 5 will be-

drawn upwardly, said upward movement be-

ing retarded to the desired extent by the
dash pot 7. When_ the roller 13 contacts

with the cam 14, the upper end of the lever
9* will be thrown inwardly to bring the
contact 10* into engagement with the rigid
contact 11. Current will then flow from the
lever 9* through the resistance coil 16, the
retarding coil 17 to the pole 1* 03 the motor
armature. When current, passes through the
retarding coil 17, the core or plunger 23 will
be drawn downwardly into said coil thereby
breaking the solenoid coil circuit at the stop
22, and causing said eircuit to be completed
through the resistance 25. The resistance 25
is sufficient to reduce the effective pull of
the solenoid coil, and to thereby . prevent
further upward movement of the solenoid
core. The core and the sliding frame 12
will, therefore, be held stationary after the
said frame has been raised above the cam 14,
the outwardly projecting part of the cam 14
engaging under the end bar of frame 12
and assisting the coil in maintaining the core
in its stationary intermediate position. This
conditioni of the apparatus will be main.
tained until the load on the motor has been
reduced, and consequently the amount of
current taken by the motor is correspond-
ingly reduced. "This reduction in current

may be brought about by the motor over.

coming the inertia of the mass to be moved
or by the actual reduction of the load

tive force developed by the motor. It 18

* clear that as the current flowing through the
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motor is reduced the pull of

.move the arm 19 from the

the coil 17 will-
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be correspondingly reduced, and when said
pull has been lowered to the desired extent,
1t will fail to overcome the weight 21, and
said weight will then throw lever 19 into
engagement with stop 22, thereby cutting
out the resistance 25 and permitting the
full current to flow through the solenoid
coil. As soon as this occurs the solenoid
coil will complete its ‘upward movement,
thereby causing contact lever 9 to swing in-;
wardly and bring contact 10 into engage-
ment with the fixed coritact 11. The motor
circuit will then be completed through said
lever 9, and directly to- pole 1* of the arma-
ture motor, thereby cutting out the resis-
tance coil 16 and the retarding coil 17, and
supplying the full current to the motor.

From the foregoin
tarding coil 17 will Eold the lever 19 away
from the contact 22 until the current flowing
to the motor and through the coil 17 has been
reduced sufficiently to so diminish the pull
of the coil 17 that the weight 21 will over-
come it and swing the arm 19 into engage-
ment with the contact 29, It is manifest
that the operation
termittent, and that the final step or move-
ment thereof will be -dependent, upon the
reduction of the current taken by the motor.
It is also clear that the interval between the
completion of the solenoid coil circuit and
the cutting out of the resistance in the motor
circuit will depend entirely upon the time
required to reduce the current flowin to the
motor through retarding coil 17 su ciently
to release the core 23.

It will, of course, be understood that the
solenoid retarding device may be employed
in many ways, and on any desired form of
solenoid. . '

It is also clear that the motor circuit may
be completed through the retarding coil in
any suitable manner, the arrangement shown’
In the drawings being merely by way of
illustration. A - :

It will, of course, be understood that by
varying the position of the weight 21 on
the arm 20 the amount of pull required to
stop 22 may be
varied, and consequently the amount of re-
duction in current flowing through said coil
to bring about the release the core 23 will be
correspondingly varied. :

Having thus fully described my invention,
what T claim as new and desire to secure
by Letters Patent is: - = :

‘1. A controller comprising a solenoid coil,
means connecting said solenoid coil directly
in circuit with the source of supply, a core
for said coil, a pair of contacts brought to-

of the solenoid will be in- "
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gether by the initial movement of said core,

a motor, a motor circuit adapted to be com.

‘pleted by the contacts first ogerated by the

solenoid core, a resistance an

a controlling
coil in said motor circuit, a

‘movable core :
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for said controlling coil, means in the sole-.
. \e " A . .

noid coil circuit and connected to the mov-

able core of the controlling coil to place re-

sistance in the said solenoid circuit when

excess of current is flowing through said

motor eircuit, means to return said solenoid
coil cireuit to its normal condition when the
current flowing through the motor circuit
is reduced, and to thereby permit the sole-

‘noid core to complete its movement, and

“ contacts operated by said core as it com-
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pletes its movement to cut the resistance and
the controlling coil from the motor circuit.
2. A solenoid controller comprising a sole-
noid coil, a single core movable into and out
of said solenoid coil, a pair of contacts ar-
ranged to be closed or opened by the move-
ments of said core, an operating circuit ar-
ranged to be completed by the said pair of
contacts, a resistance and a controlling coil
in said circuit, a core movable into and. out
of said controlling coil, means moved by
said core for cutting resistance into the
solenoid coil- circuit, means tending to re-
turn said movable means to its normal posi-
tion to cut resistance out of the solenoid
coil circuit and operating against the pull
of the controlling coil, a second pair of con-
tacts arranged.to be closed by the further
movement of the solenoid core, this latter
pair of contacts also completing the operat-
Ing circuit. and cutting out the resistance
and the controlling coil, thereby prevent-
ing the subsequent re-introduction of the re-.
sistance into the solenoid coil circuit.
3. A solenoid controller comprisihg a sole-
noid: coil, a single reciprocable\core.%qr said
coil, a circuit for said coil, a pair of centacts
arranged to be'closed by the movement. of
said core, a motor circuit adapted to be com-
‘Pleted by the said pair of contacts, a re-
sistance and a controlling coil in said motor
circuit, a reciprocable core in said control-
ling coil, movable means operated by said-
core for cutting resistance into the solenoid
coil circuit, said means tending always to,
return to its normal position, said control-
ling coil operating under an excess of cur--
rent to place resistance in the solenoid coil
circuit and operating when the current in
the motor circuit is sufficiently reduced to
cut the resistance from the solenoid circuit
thereby permitting the solenoid core to
continue its movement, another pair of con-

tacts adapted to be operated by the subse- |

quent movement of the solenoid core, this
latter pair of contacts completing the cir-

cuit through the motor direct and perina- |

nently cutting out the resistance and the
controlling coil of the motor, circuit.

4. A solenoid controller comprising a sole-
noid ‘coil, a .core movable into and out of

8
said coil, contacts adapted to be closed by
said core at different points in its travel fo

close an electric circuit, and means in said
circuit controlled by the movement of the

solenoid core for neutralizing the pull of:

said coil to thereby arrest the movement of
the core before it has completed its move-
ment, said means operating upon a reduc-
tion of current in the circuit controlled by
the solenoid to restore the solenoid to its
normal action. :

5. The combination of a motor, a”sole-
noid coil, a circuit for said coil including
means for opening and closing said circuit,

‘a core movable into and out .of said coil,

a resistance in the solenoid circuit, means
for normally short-circuiting said resist-
ance, means in the motor circuit controlled
by the movement of the solenoid core and
operating upon the completion of said mo-
tor circuit by the solenoid to switch the re-
sistance into the coil circuit to thereby ar-
rest the core before it has completed its
movement and acting upon a reduction of
the current flowing to the motor to again
short circuit said resistance and thereby per-
mit the core to make a further movement.

" 6. A solenoid controller comprising a sole-.

noid - coil, a circuit for said solenpid coil,
a reciprocable core movable into ‘and out
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of said coil, & pair of contacts arranged to

be brought together by the initial movement
of -said core into the coil, a motor circuit
adapted. to be completed when the said pair
of contacts are brought together by the
said core,:a resistance and a controlling
coil in said motor circuit, a movable core
for said controlling coil, means in the sole-
noid coil cirenit and connected to the core
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of the controlling coil to place resistance

in the solenoid coil circuit when an excess
of current is flowing through the motor cir-
cuit said means refurning said coil circuit
to its normal condition when the current

-flowing. through the motor circuit is suffi-

ciently reduced and to thereby permit the
solenoid core to complete its movement into
its coil, a pair of centacts adapted to be

brought together by this second movement

of the solenoid core said contacts complet-

ing the motor circuit direct and .-cutting -

out the resistance and the controlling coil
and thereby permanently cutting out the re-
sistance from the solenoid coil circuit.

In.testimony whereof I hereunto affix my
signature in the presence of two witnesses
this 1st day of April, 1910.

FRANK W. SMITH.

Wifne_sses:
~ F. R. MuLier,
. Wwu. R. Davis.
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