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Application filed June 28, 1895, Herial No. 554,303, (No model.}

To «ll wheny @& may concer:

Be it known that I, FRANK E. IHHERDMAN, &

citizen of the United States, residing at Win-
netka, county of Cook, and State of 1llinois,
have invented a new and useful Improvement
in Mechanism for Admission of Currents to
Motors and Regulation of Currents in Same, ot
which the following is a full, elear, and exact
description, reference being had to the accoms-
panying drawings, which form a part of this
specification. | o

My invention relates to certain improve-
ments in the mechanism described and
claimed in an application, Serial No. 543,038,
filed March 29, 1899.
provided a motor with circuit connections

from the source of current-supply to the ar-

mature and field of the motor passing through
resistance, and a resistance-arm adapted to
travel over and cut in or out the resistance
in the circuit to the armature and the field.
This arm was moved in one direction by & £0-
lenoid which was energized when the switeh
was operated to throw current onto the mo-
tor. The operating-bar by which the motor-
switeh was operated was connected by mech-
anism (which will appear fully in this appli-
cation) to the solenoid, and the operator was
enabled, by moving the bar, to move the so-
lenoid-core in a direction opposite to that in
which it was moved by the solenoid when en-
ergized, and thus move the arm also in an
oppoesite direction. BSpecifically speaking, 1n
the application last mentioned the construc-
tion illustrated was such that the movement
of the solenoid by the mechanism connected
to the operating-bar was against the full
strength of the solenoid, and sometimes, due
to the friction, the necessary power to move
it was considerable. Thisapplication has for
its objeet to automatically brealk the circuit
to the solenoid or increase the resistance 1n
said circuit and thus diminish the strength of
the solenoid when the operating-bar is moved
or operated so as to move the solenoid-core
and with it the resistance-arm in a direction
opposite to that in which they both moved
when under the action of the current in the
solenoid. |
[ will first describe the specific embodiment
of my invention shown in the drawings, and
then specifically point out the invention.

In that case there was:

In the drawings, Figure 1 is a front view of
the device, and also shows the wiring of the
same. Fig. 2 is a side elevation. Fig. 3 18

a diagram showing resistance between the

brushes.

M is the motor, on which m 1s the armature
and m' the field. | -

S is the reversing-switch; R, resistancesin
the armature-circuit, and R’ resistancesin the
field-cireuit.

A is an arm pivoted at ¢* and carrying the
brushes « and ¢, the brush «a controlling the
current to the armature and the brush «’ the
current to the field.

B3 is a solenoid, the core or extension of the
core of which has the rack 6, which works in

‘the segmental gear a® on the end of arm A,

and when the solenoid is energized the arm
A is caused to travel over the resistance R R'.

B’ is the operating-bar for controlling the
switeh S. Connected to the operating-bar 18
a crank s, provided with pin .

T is an arm having at one end the slotted
portion #, in which slotted portion the pin s
rests. The other end of this rod 1s secured
to or forms part of the slotted frame ¢*which
surrounds the shaft . Keyed upon thisshait
12 is the segmental gear #*, which worksinthe
rack #. Connected to the shaft #* is the seg-
mental gear ¢', which works in the gear or
rack 7% connected to the core of the solenoid
B, or an extension thereof, on the side oppo-
site to that of the rack 6. The length of the
slot 1 is greater than the throw of the operat-

55

Go

70

30

ing-bar from its central position in either di- |

rection necessary to operate the switceh.

Thewiringigasfollows: Thecurrent passes
from one pole of the source of current-supply,
which in this case, as shown, forms the -}- pole,
to the brush 1, and, when the switch 18 prop-
erly operated, from the brush 1 through the
switch-cylinder to brushes 3 and 4. FKrom
brush 4 the current passes directly to one pole
of the armature. I‘rom the other pole of the
arinature 1t passes to the brush 5, from the
brush 5 to the brush 2, from the brush 2 fo

the armature resistance-plate, and through

the resistance-arm A to the other pole of

current-supply. The current passes directly

from one pole of the source of current-supply
to the fields, and from the fields to the field
resistance-plate through the arm A to the
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other pole of current-supply. Irom brush 5
the current passes to the spring binding-post
10 secured to and insulated from the arm L.
From the spring binding-post 11, also secured
to and insulated from the arm T,
passes to the solenoid B, and from the solen-
oid B a wire passes to the brush 6, from
thence through brush 7 to the other pole of
the source of current-supply. The binding-
posts 10 and 11 have connecting them a loose
wire 12, having one or more lamps or other
resistance devices 13 and 14 on said wire. It
may thus be seen that the circuit to the solen-

- o1d which controls the movement of the arm

A passes through the binding-posts 10 and
11. Each of these binding-posts carries a
binding-brush or contact-plate 15, and when
these twoplates are 1n contact with each other
the full foree of the current passes to the
solenoid B; but when they are separated the

- elreult 1s either entirely broken to the solen-
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oid I3, and 1t becomes de-energized, or else,
in case the wire 12 be used, Lhe 611(311113 18
formed including the resistance devices 13
and 14, which reduces the current strength
passing through the solenoid, and thus re-
duces 1ts power.

When the operating-bar is thrown from
the center in elther direction to operate the
switceh, the crank-arm is also moved in that
direction, causing the pin s to move in the
slot £ from the lower toward the upper end.
This causes the two brushes 15, due to their
spring connection, to come together, and the
current passes to the solenoid energizing 1it,
and causing 1t8. core to move and with 1t the
arm A. Thearm A passes overthe resistances

R and R’, the first action being to cut out the

resistances in the armature-circult, and the
further movement being to cut in resistances
into the field-cireuit. "T'his movement of the
solenoid through the medium of the rack ¢°

acting upon the segmental gear ¢, rocking

the shaft 7°, causing the se gmenml cear * 1o
act upon the rack ¢ and move the mek, and
with 1t the arm T, so that the slotted end of
the arm 1s moved upward, following the
movement of the pin s'. The position in

which the operating-bar is thrown develops
the extent of movement which the so.

lenoid
can have, for when the movement is sufficient;
to cause the slotted end of the arm T to reach
the pin s the further movement or effort at
movement of the solenoid compresses the
spring 17, which rests against the end of the
slotted arm 'I' and separates the two brushes
15, which either causes the current to entirely
cease to pass to the solenoid, or else throws
resistance into the ecircuit of the solenoid.
YWhen the operating-bar 1s moved toward
the center, the pin s, through the medium of
the rack ?', will operate on uhe seginental gear
L, 1*00]{111@ the shaft {2 in a direction reverse
to that which it was rocked by the rack 7, and
through the medium of the segmental gear i

force the solenoid-core in a dire ection opposﬂte

to thatin which it was moved by the current.

the wire

551,685

At the same time the pin s’ will compress the
spring 17, and again either break the circult
to the solenoid or throwresistances in the cir-
cuit. The length of the slot{ is greater than
the throw of the operating-barfromits central
position in either direction necessary to oper-
ate the switeh S, and is sufficient to allow of
the throw of the operating-bar, which will en-
able a full movement of the arm A over both
the field and armature resistances before the
slotted end is caught again by the pin. By this
construction, therefore, the extent to which
the solenoid acts and the extent to which the
resistance-arm moves is controllable by the
operator. Agalin the operatorcanmove theso-
lenoid-core, and with it the arm, back overthe
resistances, decreasing the resistance in the
fields, increasing the Jesmmnee 1 the arma-
ture, .f-md in the movement to do this, causes
elther 'the current to the solenoid to be broken
or resistances to be putinto the cireult, sothat
this movement is made without the opposi-
tion from the solenoid due to its magnetism.
ITaving now fully described my invention,
what I elaim, and desire to protect by Letters
Patent, is— |
1. In combination with a source of current
Suppl}f, a translating device, circuit connec-
tions to said translating device and operating
mechanism, of a device 1n its nmiovement
adapted to Tm‘y the eurrent’s strength in the
circuit to the translating device, a solenoid
adapted when energized tomove said current
regulating device in one direction, and mech-
anism connected with the operating mechan-
1sm, and adapted by the movementof the op-
erating mechanism to move the core of the
solenoid and said last mentioned device in the
opposite direction, a switeh device independ-
ent of the translating device switeh control-
ling the current to the solenoid, and means to

open said switceh device in the last mentioned

operation of the operative mechanism.
2. In combination with a source of current

supply, a translating device, circuit connec-

tions to sald translating device and operating
mechanism, or a device adapted in 1ts move-
ment to vary the current’s strengthin the eir-
cuitto the translating device,a soclenoid adapt-
ed when energized to move said current regu-
lating devicein onedirection, and mechanism
connected with the operating mechanism, and
adapted by the movement of the operating
mechanism to move the core of the solenoid
and sald last mentioned device 1n the opposite
direction,a connection to the sclenoid through
resistances, a switch device Independent of
the translating device, the arrangement be-
ing such that when said switch device isopen
the current passes to the solenoid through re-
sistances and when closed 1mmdependent of the
resistances, and meanstoopen said switeh de-
vice in the last mentioned operation of the op-
crative mechanism.

In combination with a source of current
supply, a translating device, circeuit connec-
tions tosaid translating device and operating
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mechanism, of a device adapted in its move-
ment to vary the current strength in the cir-
cuit to the translating device, actuating mech-
anism adapted to move said device in one cli-
rection, and connection between said operat-
ing mechanism and the actuating mechanism
whereby the extent of movement of the act-
nating mechanism from the center limits the
movenient of the solenoid when energized,
and the movement of the operating mechan-
ism toward the center moves the actuating
mechanism and the current varying device in

a direction opposite to that in which they are

moved by the actuating mechanism, a switch
device independent of the translating device
switeh, controlling the current to the solen-
0id, said switch device being normally closed
and controlled by the connection between the
operating mechanism and solenoid, the ar-
rangement being such that a tendency of the
solenoid to move beyond the limit set by the
operating mechanism opens sald switeh de-
vice, and the movement of the operating
mechanism toward the center opens sald
switch. |

1. Tn combination with a source of current
supply, a translating device, circuil connec-
tionsto said translating device and operating
mechanism, of a device adapted in 1ts move-
ment to vary the current strength in the cir-
cuit tothe translating device, actuatingmech-
anism adapted to move said device in one di-
rection, and connection between sald operat-
ing mechanism and the actuating mechanism
whereby the extent of movement of the act-
uating mechanism from the center limits the
movement of the solenoid when energized,
and the movement of the operating mechan-
ism toward the center moves the actuating
mechanism and the current varying device 1n

a direction opposite to that in which they are

moved by the actuating mechanism, a con-
nection to the solenoid through resistances,
o switeh device independent of the translat-
ing device switch, thearrangement belng such
that when said switeh device is open the cur-
rent passes to the solenoid through resist-
ances and when closed independent of the re-
sistances, said switch device being normally
closed and controlled by the connection be-
tween the operating mechanism and solenoid,
the arrangement being such that a tendency
of the solenoid to move beyond the limit set
by the operating mechanism opens said switch
device, and the movement of the operating
mechanism toward the center opens said
switeh. |

5. In combination with a source of current
supply, a motor, and circuit conne ctionsto the
Geld and armature of said motor, resistances
in both circuits, a device adapted in 1ts move-
ment in one direction to increase the current
in the armature circuit and decrease the cur-
rent in the field circuit, a solenoid adapted
when energized to move said current regulat-
ine device in one direction, and mechanism
adapted to actagainst said solenoid, and move

said last mentioned device in the direction
opposite to that in which 1t 18 moved by the
solenoid, a switeh device independent of the
motor switch and controlling the current to the
solenoid, said switch being controlled by said
last mentioned mechanism and adapted to
open said switeh when operated to move the
solenoid as last described.

6. In combination with a source of current
supply, amotor, and circuit connectionstothe
field and armature of said motor, resistances
in both circuits, a device adapted in its move-
mentin one direction to increase the current
in the armature circuit and decrease the cur-
rent in the field cireuit, a solenoid adapted
when energized to move said current regulat-
ing device in one direction, and mechanism
adapted to act against said solenoid and move
said last mentioned device in the direction
opposite to that in which 1t 1s moved by the
solenoid, a connection to the solenoid through
resistances, a switch device independent of
the translating device switch, the arrange-
ment being such that when said switch de-

vice is open the current passes to the solenoid

through resistances and when closed inde-

pendent of the resistances, said switch being

controlled by said Iast mentioned mechanism,
said meechanism being adapted to open said
switech when the mechanism acts to move the
solenoid. | |

7. In combination with a source of current
supply, a translating device and circult con-
nections to said translating deviee, of a de-
vice adapted in its movement to vary the cur-
rent strength in the cireuit to the translating
device, a solenoid adapted when energized to
move said current regulating device 1n one
direction, an operating bar, a crank upon
said bar, an arm, a slot and pin, or equivalent
connection, between said arm and crank, and
connection between said arm and the solenoid
core, spring contacts connected with said cur-
rent varying device in the circuit to the so-

| lenoid, said contacts being normally closed

and controlled by the action of the pin and
walls of the slot. ’ |

3. In combination with a source of current
supply, a translating device and cireult con-
nections to said traunslating deviece, of a de-
vice adapted inits movement to vary the cur-
rent strength in the circuit to the translating
device, a solenoid adapted when energized to
move said current regulating device in one
direction, an operating-bar, a crank upon said
bar, an arm, a slot and pin, or equivalent
connection, Detween said arm and crank, and
connection between said arm and the solenoid
core, spring contacts connected with sald cur-
rent varying device in the circuit to the so-
lenoid, said contacts being normally closed
and controlled by the action of the pin and
walls of the slot, and wire connection between
said contacts including resistances.

9. Tn combination with a source of current
supply, a translating device and circuit con-
nections tosaid translating device, of adevice
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adapted in 1ts movement to vary the current
strength in the circuit to the translating de-
vice, a solenoid, connection between the cur-
rent regulating device and core of the solen-
old, an operating bar, a crank upon said bar,
an arm, a slot and pin, or equivalent connec-

tion, between said arm and crank, and con-

nection between said arm and the solenoid

core, spring contacts connected with said cur-

rent varying device in the circuit to the solen-
oid, said contacts being normally closed and

controlled by the action of the pin and walls

of the slot.

10. In combination with a source of current
supply, a translating device and circuit con-
nections to said translating device, of a de-
vice adapted in its movement to vary the cur-
rent strength in the circuit to the translating
device, a solenoid, connection between the
current regulating device and core of the so-
lenoid, an operating bar, a crank upon said
bar, an arm, a slot and pin, or equivalent con-

nection, between said arm and crank, and con-

nection between said arm and the solenoid
¢ore, spring contacts connected with said cur-
rentvarying device in the circuit tothe solen-

oid, said contacts being normally closed and

controlled by the action of the pin and walls

of the slot and wire connection between said

contacts including resistances.

11. Incombination with a source of current
supply, a motor, and circuit connections to
the field and armature of said motor, resist-
ances in both circuits, a device adapted to con-
trol the resistances in said circuits, the ar-
rangement of resistances being such that the

movement of the device in one direction cuis

ott the resistance in the armature circuit, and
brings resistance in the field circuit, a solen-
old adapted when energized to move said cur-
rent regulating device in one direction, an op-
erating bar, a crank upon said bar, an arm, a

slotand pin, or equivalentconnection between

saldarm and crank, and connection between
said arm and the solenoid core, spring contacts
connected with said current varying device in

the circuit to the solenoid, said contacts being

normally closed and controlled by the action
of the pin and walls of the slot. |
12. Incombination with a source of current
supply, a motor, and circuit conneections to
the field and armature of said motor, resist-
ances in both circuits, a device adapted to con-
trol the resistances in said circuits, the ar-
rangement of resistances being such that the
movement of thedevice inone direction cuts
outtheresistance inthe armature cirenit, and
bringsresistance in the field circuit,a solenoid
adapted when energized to move said current
regulating device in one direction, an oper-
ating bar, a crank upon said bar, an arm, a
slotand pin,orequivalent connection between
sald arm and crank, and connection between
sald arm and the solenoid core, spring con-
tacts connected with said current varying de-
vice 1n the circuit to the solenoid, said con-
tacts being normally closed and controlled by

551,635

' the action of the pin and walls of the slot,

and a wire connection between said contacts
Ineluding resistances.

13. In combination with a source of current
supply, a motor, and circuit connections to
the field and armature of said motor, resist-
ances i both circuits, a device adapted to
control the resistances in said circuits, the ar-
rangement of resistances being such that the
movement of the device in one direction cuts
out the resistance in the armature circuit and

brings resistance in the field circuit, a solen-

oid, connection between the current regu-

lating-device and core of solenoid, an operat-

1mg bar, a crank upon said bar, an arm, a slot
and pin, or equivalent connection between
sald arm and crank, and connection between
salid arm and the solenoid core, spring con-
tacts connected with said current varying de-
vice in the circuit to the solenoid, said con-
tacts being normally closed and controlled by

the action of the pin and walls of the slot.

14, In combination with a source of current
supply, a motor, and circuit connections to
the field and armature of said motor, resist-
ances 1n both circuits, a device adapted to
control the resistances in said cireuits, the
arrangement of resistances being such that

the movement of the deviee in one direction

cuts out theresistance in the armature circuit
and brings resistance in the field cirenit, a
solenoid, connection between the current reg-
ulating device and core of solenoid, an oper-
ating bar, a crank upon said bar, an arm, a
slot and pin;or equivalent connection between
sald arm and crank, and connection between
sald arm and the solenoid core, spring con-
tacts connected with said current varying de-
vice in the circuit to the solenoid, said con-

tacts being normally closed and controlled by
the action of the pin and walls of the slot,

and wire connection between said contacts
mncluding resistances.

15. In combination with a source of current
supply, a motor, and circuit connections to
the field and armature of said motor, resist-
ances 1n both circuits, a device adapted in its

movement 1n -one direction to increase the

current in the armature circuit and decrease

1 the current in the field cirenit, a solenoid

adapted when energized to move said current
regulating deviece in one direction, an oper-

| ating bar, a crank upon said bar, an arm, a

slot and pin, or equivalent connection be-
tween sald arm and crank, and connection be-
tween said arm and the solenoid core, spring
contacts connected with said current varying
device in the circuit to the solenoid, said con-
tacts being normally closed and controlled by
the action of the pin and walls of the slot.
16. Incombination with a source of current
supply, a motor, and circuif connections to
the field and armature of said motor, resist-
ances 1n both circuits, a device adapted in its
movement in one direction toincrease the cur-
rent in the armature circuit and decrease the
currentin the field circuit, a solenoid adapted
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when energized to move said current regulat-
ing devicein one direction, an operating bar, a
crank uponsaid bar, an arm, a slot and pin, or
equivalent connection between said arm and
crank, and connection between said arm and
the solenoid core, spring contacts connected
with said current varying device in the cir-
cuit to the solenoid, said contacts being nor-
mally closed and controlled by the action of
the pin and walls of the slot, and wire con-
nection between said contacts ineluding re-
sistances. |

17. Incombination with a source of current
supply, a motor, and circuit connections to
the field and armature of said motor, resist-
ances, in both circuits, a device adapted in 1ts
movementinone direction to increase the cur-
rent in the armature circuit and decrease the
current in the field circuit, actuating mech-
anism adapted to move said device toincrease
the current in the armature cireuit, and de-
crease the current to the field, a solenoid, con-
nection between the current regulating device
and core of the solenoid, an operating-bar, a
crank upon said bar, an arm, a slot and pin or
equivalent connection between said arm and
crank, and connection between said arm and
the solenoid core, spring contacts connected
with said current varying device in the eir-
cuit to the solenoid, said contacts being nor-

o §

| mally closed and controlled by the action of

the pin and walls of the slot. |
18. Incombination with a source of current
supply, a motor, and circuit connections to
the field and armature of said motor, resist-
ances, in both circuits, a device adapted in 1ts
movementin one direction toincrease the cur-
rent in the armature circuit and decrease the
current in the field cireuit, actuating mech-
anism adapted tomove said device to increase
the current in the armature circuit and de-
crease the current to the field, a solenoid, con-
nection between the currentregulating device
and core of the solenoid, an operating bar, a
crank upon said bar, an arm, a slot and pin or
equivalent connection between said arm and
crank, and connection between said arm and
the solenoid core, spring contacts connected
with said current varying device in the cir-
cuit to the solenoid, said contacts being nor-
mally closed and controlled by the action of
the pin and walls of the slot, and wire con-
nection between said contacts including re-

sistances. .
In testimony of which invention 1 have

| hereunto set my hand.

| FRANK E. HERDMAN.
Witnesses:
W. J. KENNA,
. D. Hovyr.
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