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To all whom it may concern.: P

Be it known that I, FrRANK E. IIERDMAN, 4
citizen of the United States, residing at Win-
netka, county of Cook, and State of Illinois,
have imvented a new and useful Impr ovement
in. Mechanism for Admission of Currents to
Motorsand Regulation of Currentsin Same, of
which the following is a full, clear, and exact
deseription, reference being had to the accom-
panying drawings, which i01 m a part of this
speci camen

I will first describe the embodiment of my
invention illustrated in the drawings, and
then specifically point out the invention in
the claims.

In the drawings, IFigure 1 is a front eleva-

tion. Fig. 2 1is an end view. is a dia-
oram of the wiring.

M 1% a motor, of which m is the ammtu] ¢
and m’ the ﬁeld,, > the reversing-switch, R re-
sistances in the armature-circuit, and R’ re-

sistances 1in the field-cireuit.

Fig. 3

A 1s an arm pivoted at «® and carrying

the brush « controlling the
, and brush ¢’ the cur-

brushes ¢ and «',
current to the armature
rent to the field.

B3 1s a solenoid, the core or extension of the
core of which has the rack 6, which works in
segmental gear ¢° on the end of arm A, and
when the solenoid is energized the arm A is
caused to travel over the resistances R R'.

I? is the operating-bar for controlling the

- switeh 5. Connected to the operating-bar is
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the crank s provided with the pins s’

118 an arm, having at one end the slotted
end ¢, in which slotted end the pin s’ rests.
1'he other end of this rodissecured toor forms
part of the slotted frame ¢*, which surrounds
the shaft#’. Sleeved upon this shaft #is the
segmental gear ¢*, which worksin the rack 7.
Connected to the shaft?’is the segmental gear
', which works in the gear or rack 7% con-
nected to the core of the solenold I3, or an ex-
tension thereof, on the side opposite to that
of the rack 0. -

The wiring is as shown in Fig. 3, and the
length of the slot 7 1s greater than the throw
of the operating-bar from its central position
in either dneetwn necessary to operate the
switech 8. YWhen the operating-bar is thrown
from the centerin either du’*eemon to operate
the switeh S, the crank-arm s is also moved

in that direction, causing the pin s’ to move
in the slot z‘from the 10wer to the upper end.
This admits current to the solenoid I3, ener-

gizing it and causing its core to be drawn up,

which, through the medium of the rack 0
W 01L1nﬂ in the segmental gear «°, causes the
arm A to pass over the resistances R and R,
the first action being to cut out resistancesin
the armature- (317r-(3.11111j and the further move-
mentbeing to cut in resistancesinto the field-
circuit, so that initially the strength of the
current to the armature is increased, and then
the strength to the field decreased. 'This
movement, through the medium of the rack
t°, acting upou the segmental gear ', rocking

the Shaft 3, causes the semnenta;l oear {* 130
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act upon Lhe raclk 7 and move the 1'.%1,(31{J and

with it the arm, so that the slotted end of the

arm is moved upward, so that the pin s’ is

brought from a position at the upper. end ot
the slot to the position at the lower enc of the
slot, the crank-arm not being moved. The
lenoth of Lms Slot L1 13 also eufﬁelently large

lennth of the re smtaneee R and R'.

AS shown in the drawings, the wiring is
such that in the movement of the arm the
brush ¢ passes over the resistances R, ::md
beyond them to a point where the full e
of the current is admitted to the armature,
while in the case of the brush «' the full ei-
fect of the current isinitially admitted to the
field, and then gradually the arm passes over
the resistances, throwing the resistances into
the cireuit in the field. Now, after the arm
has passed over the resistances R and R’ and
it is desired to change the condition of the
quantity of current passing to the field of the
armature of the motor without cutting off the
current at the switch the operator can move
the operating-bar, and at that point, as here-
inbefore described, the pin being at the lower

“end of the slotZ, the movement of the bar and

its crank-arm toward the center will, through
the medium of the rack ¢ operating upon seg-
mental gear #%, rock the shaft 7" 1n a direc-
tion reverse to that in which it was rocked by
the movement of the rack *, and, through
the medium of the segmental gear {', force the
solenoid-core downward, and thus move the
arm A backward, thus cutting out resistances
in the field-circuit, and, if moved far enough,
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cutting out resistances in the armature-cir-
cuit. _By stopping the throw of the operating-
bar in any position the limit of the move-
ment of the arm A by the solenoid will be de-
termined. By thisconstructionlam enabled
to regulate the quantity of current passing
to the field and to the armature, independent
of the solenoid or other arm- _contr olling de-
vice, while, on the other hand, it is Impossi-
ble for the operator to change the speed with
which the quantity of euucnt is increased 1n
the armature-cireuit or decreased 1n the field-
circuit. DBy this construction,therefore, 1 am
enabled to regulate the speed of the motor,
and thus the speed of the device driven by
the motor, and yet at the same time the ini-
tial admission of current to the motor is regu-
lated automatically and cannot be var ied by
the operator, it Lei_nn dependent upon the
speed with which the solenoid B aets.

IHaving now fully desecribed iy Invention,
what I elaim, and desire to protect by Letters
Patent, 1s—

1. In combination with a source of current
supply, a translating deviece, circult connec-
tions to said translating device, a switeh for
controlling the admission of current to the
translating device and operating mechanism
for controlling said switch, of a deviee adapt-
edd in its movement to vary the current
strength in the circuit to the transiating de-
vige, aem vting mechanism adapted to move
said device in one direction, and mechanism
connected with the oper atm mechanism
adapted by the movement ot thﬂ operating
mechanism to move sald actuating mechan-
ism and said current varying device 1n the
other direction.

2. In combination with a source of current
supply, a translating device, circuit connec-
tions to said translating device, a switeh for
controlling the admission of current to the
translating device and operating mechanism
for controlling said switeh,of a device adapted
in its movement to vary the current strength
in the ecircuit to the translating device, a
solenoid adapted when energized to move
said current regulating devicein one direcion,

and mechanism connected with the operating

mechanism, and adapted by the movement
of the operating mechanism to move the core
of the solenoid and said last mentioned cur-
rent varying device in the opposite direction.
3. In combination with a source of current
supply, a translating device, circult connec-
tions to sald translating device, a switeh for
controlling the admission of current to the
translating device and operating mechanism
for controlling said switch,of adevice adapted
in its movement to vary the current strength
in the circuit to the translating device, a 80-

lenoid adapted when energized to move said

current regulating device in one direction,
and connection between said solenoid and the
operating mechanism, whereby the extent of
movement ol the operating mechanism {rom
the center imits the movement of the solenoid
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when energized, and the movement of the op-
erating mechanism towarvd the center moves

the core of the solenoid and said last men-

tioned current varying device in the direc-
tion opposite to that in which thej,* are moved
by the solenoid. |
In combination with a source of current
upply a translating device, cireult connec-
tions to said translating device e, a switch for
controlling the admmsmn of current to the
tmnglamw device and operating mechanism
forcontr ollmﬁ said switch,of a device adapted
in 1ts 1110i*emenb to vary the current strength.
in the ecircuit to the translating device, fwtu—
ating mechanism adapted to move sald device
in one direction, and connection between said
operating mechanism and the actuating mech-
anism whereby the extent of nmvement of
the operating mechanism from the center

limits the nwvement of the actuating mech-

anism, and the movement of the operating
mechanism toward the center moves the &ct—-
nating mechanism and the current varying
device in a direction opposite to thatin which
Lhey are moved by the actuating mechanisim.

5. In combination with a source of current
supply, a motor, and cireuit connections 1o
the field and armature of said motor, resist-
ances in both cirveuits, a device ad 11;1(11 in
its movement in one direction to increase the
current in the armature cireuit and decrease
the current in the field circult, actuating
mechanism adapted to move Smd device Lo
increase the current in the armature circuit
and decrease the current to the field, and
mechanism adapted to act against said actu-
ating mechanism and move the said device
in the opposite direction.

6. In combination with a source of current
supply, a motor, and circult connections fo
the field and armature of said motor, resist-
ances in both circuits, a deviee adapt@d in 1ts
movement in one direction to increase the
current in the armature cireuit and decrease
the current in the field circuit, a solenoid
adapted when energized to move sald current
regulating device in one direction, and mech-
anism adapted to act agamst sald solenold
when energized and }.hOTO sald last mentioned
device in the direction opposite to that in
which it is moved by the solenoid.

7. In combination with a source of current
supply, a translating device and cireuit con-
nections to said translating device, of a device
adapted in its movement to vary the current
strength in the circuit to the translating de-
vice, a solenoid adapted when energized to
move said current regulating device in one
direction, an operating bar, a cranlk upon sard
bar, an arm, a slot and pin, or equivalent

connection, between said arm and crank, and
connection between said arm and the solen-
o1d core.

8. In combination with a souvce of current;
supply, a translating device and circuit con-
nections to said translating device, of a device
adapted m 1ts movement to vary the current
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strength in the circuit to the translating de-
vice, a solenoid, connection between the cur-
rent regulating device and core of the solen-
oid, 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.

9. In combination 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
control the resistances in said ecircuits, the
arrangement of resistances being such that
the movement of the device In one direction
cuts out the resistance in the armature cir-
cuit, and brings resistance in the field cir-
cuit, 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 between said arm and crank, and
connection between said arm and the solen-
o1d core.

10. In combination 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
control the resistances in said ecircuits, the
arrangement of resistances being such that
the movement of the device in one direction
cuts out the resistance in the armature cir-
cuit and brings resistance in the field circuit,
a solenoid, connection between the current
regulating device and core of solenoid, an op-
erating bar, a crank upon said bar, an arm,
a slot and pin, or equivalent connection be-

tween said arm and crank, and connection

between said arm and the solenoid core.

11. In combination 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 1t
movement in one direction to increase the
current in the armature circuit and decrease
the current 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, &
slotand pin,orequivalent connection between
said arm and crank, and connection between
said arm and the solenoid core.

12. 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 its
movement in one direction to increase the
currentin the armature circuit and decrease
the current in the field ecircuit, actuating
mechanism adapted to move said deviece to
increase the current in the armature circuit
and decrease the current to the field, a solen-
oid, connection between the current regulat-
ing device and core of the solenoid, an oper-
ating bar, a crank upon said bar, an arm, a
slot and pin orequivalentconnection between
said arm and crank, and connection between
sald arm and the solenoid core.

In testimony of which invention 1 have

hereunto set my hand.
| FRANK K. HERDMAN.

Witnesses:
FrRANK J. HOWELL,
M. SCHNEIDER.
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