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To all whom 1t may concern: S

Be it known that I, Harry (. (GEISSINGER,
a citizen of the United States, residing at
New York, in the county of New York and
State of New York, have invented new and
useful Improvements in Ilectromagnetic
Circuit-Controllers, of which the following
is a specification. . o |

This invention relates to improvements in
electromagnetic circuit controllers, and 1s
particularly applicable to automatic con-
trollers, motor - starters, contactors, etc.,
which require the closing, regulating and
opening of circuits adapted to carry heavy
electric currents or the control of such cir-
cuits from a distance. S

One of the objects of my invention 1s to
reduce the expenditure of energy used by
the apparatus employed to control electric
circuits. It is well known that the loss of
attractive power of electromagnets or other

magnetic devices, which must operate their
~armatures at a distance sufficient to close

the contacts of switches which operate to
break powerful currents across a wide gap,

- necessitates the use of much larger starting

30

35

10

45

50

currents through the magnet coils than . is
required to hold the contacts in position
when they have been closed, the starting
or attracting current being generally about
three times as strong as the normal holding
current. It has, therefore, been the com-
mon practice to cause a resistance to be
inserted Into the energizing circuit of the
clectromagnetic device at the completion of
the pull or stroke of the armature in order
to immediately reduce the volume of current
to the minimum amount necessary to pro-
duce an attraction of the armature suilicient
to hold the contacts together. This not only
cntails the expenditure of considerable elec-
tric energy which is dissipated as heat in
the resistance, but necessitates the employ-
ment of auxiliary apparatus to introduce
and cut out the resistance. My present 1n-
vention obviates these objections, and avoids
the use of a supplementary resistance and
i1ts operating switch. * '
Other objects will be apparent to those
skilled 1n the art, while a clearer compre-
hension of my invention will be obtained
from the following description in connection

| with the accompanying illust.rative draw-

1ngs, 1 which—
-Figure 1 illustrates an electromagnetic 55
circuit controlling mechanism embodying
my invention; IFig. 2 illustrates my inven-
tion as applied to a motor-starter; and If1g.
3 shows the combination of an electromag- .
netic switch or contactor and a motor starter 6¢
with automatic maximum current control,
illustrating the application of my- invention

to a complete remote-control system.

~ Referring to the embodiment of my in-
vention as disclosed in the contactor, or cir- 65
cuit controlling switch illustrated in Ifg.

1, the mains or current leads are indicated

‘at 1 and 2, to which the load 3, representing

any device to be electrically energized, may

be connected through the contact 4 and the 79
contact 5, carried by the armature 6, and
which may be integral. therewith. The
magnet which actuates the armature 6 1s
provided with two energizing coils, the hold-
ing or retaining coil 8 and the lLifting or 75
traction coil 9. I have shown these coils
displaced longitudinally upon the core 10,
but it will be understood that they will
preferably be superposed with the lifting
coil surrounding the holding coil. The con- 80
trol switch 12, with its two contacts 13, 14,
which are simultaneously engaged by the
switch bar, is merely indicated diagram-
matically, and may be one of the many
types on the market and preferably of the 85
quick-acting, knife-blade type.

The operation of this circuit-controlling
switch will be clearly understood by those
skilled in the art. When the switch bar or
blade 12, is thrown into contact with the
contact-studs 13 and 14, two paths are
formed for the current from the main 1
through the branch connected with the blade
12, to the other main 2, (a) through the
holding coil 8, and (b) through the hifting 95
coil 9, the resistance 15, and the load 3.
The magnetic pull generated by the current
passing directly between the leads 1, 2,
through the holding or retaining coil 8, 1s
insufficient to cause the armature 6 te move.
The resistance 15, however, in the other
path is so proportioned that it will permit
a current to pass through the lifting coil 9,
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| which is properly designed to the minimum
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ing said coil although leaving its terminals
still connected in circuit with the leads.

Q' .

current of the load so that & magnéticgtower .
the |

will be created amply sufficient to li
armature 6. Upon the completion of the

upward travel of the armature, the cir-

cult i1s completed through the contacts 4,
5, and the armature to the load 3, which
is thereby connected directly between the

leads 1 and 2. - It will be evident that |

said path through the contacts and arma-
ture 1s a complete short-circuit around the
coil 9 and resistance 15, thus deénergiz-

 throu h the load. The actual flow of cur-
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rent through the coil 9 is, therefore, of ex-
ceedingly short duration, being merely dur-
ing the instant required to I1ft the armature
and consequently may be of considerable

magnitude without causing any appreciable,

heating effect in the coil. The armature
will be maintained in ralsed position by the
magnetic effect of the holding-coil 8, which,
as previously explained, 1s so designed and
may be of a resistance to permit- of -only
the small amount of current necessary to
maintain the armature 1n closed position.
The circuit through t.e load is broken by

opening the control switch 12, which breaks

the circuits through the two coils 8, 9, de-
energizing the holding coil 8, and permittin

the armature 6 to drop by gravity, assisteg
by a spring if desired, and thus open the

- main circuit through the contacts 4, 5.
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~or retaining coil 8% connected directly be-
tween the main leads; (b) through the ILift-.
- Ig or traction coil 9* and the motor 3; and
50

 B5

In Fig. 2, I have shown my invention ap-
plied to a motor-starter of the solenoid type.
As in the construction previcusly desecribed,
the magnetic device 1s _
energizing coils, for lifting and holding the

‘armature, respectivelv, which I have illus-

trated as being superpoesed. In this ar-

rangeinent, the armature does not actually

make and break the circuit through the mo-
tor 3, and 1t i1s merely necessary to use a

single blade main switch. Upon closing the

switch 17,there are three paths for the pas-

sage of the current; (a) through the holding
oe-

(¢c) through the rheostat-lever 6* pivotally
connected to the solenoid core 62, the resist-

ance colls 20, and the motor 3. It will be |
apparent that in the lowermost position of

the lever 6%, shown in full lines, the current

‘which flows through the lifting coil 9 will
be due to the difference of potential across
‘1ts terminals caused by the drop across the
resistance colls 20. The coils are so propor-
tioned that the current through the coil 92,

60 due to this difference across the resistance

coils, is sufficient to move the core with its

ut the -magnetic pull of. the other csil

S Eivmally-attmhed rheostat-arm 6 upwardly,

provided with two

3.
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8¢ is insufficient to move the core. It will
be noted that the amount of resistance 20
1n circult decreases as the arm 6® moves over

65

the rheostat segments 21, and therefore that

the voltage across the terminals of the coil

9% decreases correspondingly, causing less

and less current to flow through the coil.
Inasmuch, however, as the efiiciency oif the
magnetizing current increases as the amount
of 1ron of the core within the coil increases,
the pull is fairly uniform throughout.the
stroke and the motion of the lever 6°, re-

strained by the dash-pot 22, is more uni-
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form than 1n existing types oi motor-starters.

coil 92 will be completely short-circuited and

"When the lever-arm 6° reaches the last seg-
ment, shown in the dotted line position, the

80

no ecurrent will flow through -the co1l,

although its terminals remain connected to
the main conductor upon either side of the
lever 62 The plunger or core 6* will be
maintained in the uppermost position by the
holding coil 8. When the switch 17 is

falls by gravity, assisted by a spring if de-

85

“opened the coil 8 is deénergized and the core

sired, gradually introducipg the resistance -

20 into the motor circuit, and finally assum-
ing the starting position shown in full hnes.

In Fig. 3, T have shown the devices 1ilus-
trated in Figs. 1 and 2, combined into a com-
plete remote-control system provided with
an automatic control of the maximum cur-
rent. *‘

previous description 'of the contactor and

rent passes from main 1, through the coarse
wire coil 9, and resistance 15, to the other

| main 2, by the divided paths; (a) through

The operation will be understood from the

90
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‘the motor-starter. Upon closing the switch -

blade 12, upon the contact-studs 13, 14, cur- 1900

the plate 24, attached to the core of the over-

load magnet 25, bridging the contacts 26,

27, 28, low resistance coil 9* and the motor
(b) across bridge-plate 24 to contact-
stud 27 and through the fine wire coil

8; and (c) through the coil of overload
et 25, rheostat-arm 6P, resistance coils

magn |
20, and motor 3. The current through these

combined paths is sufficient to lif

short-circuit the coil 9, the armature being
maintained. in raised position by the refain-
ing-coil 8. The resistance 13, being aleo
short-circuited, the current increases sui-
ficiently through the coil 92 to lLift the core

6%, causing the lever-arm 6° to move over

the successive segments 21 and cut -out the
rheostat resistance 20 from the motor cir-

cuit, and finally short-circuiting the coil §°

| 111t the arma-
ture 6 to close the main contacts 4, 5, and

120

and ‘leaving the core 6* under the eontrol of

the retaining coil 82 S -
‘In the arrangement disclosed m #1g. 8, It
is unnecessary to restrazin the movement of
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the plunger 6* by a dash-pot, since if the | armature and enel'giiing coils for lifting

rheostat-arm 6° should cut out the resistance

“coils 20 too rapidly, before the motor in-

creases its speed sufficiently, the overload-
relay 25, responding to the augmented cur-

rent, will lift the bridge-plate 24 and break

the circuit at the contacts 26, 28, thereby
demagnetizing the lifting-coil 9* and caus-
ing the plunger 62 to stop or drop back until

the resistance introduced decreases the cur-

rent sufficiently to cause the relay to drop
its armature and again close the circuit

~through the coil 92, The proper regulation

L%

of the starting current for the motor is
thus automatically regulated as 1t starts u
and -Increases to - its maximum = speed.

Should the motor at any time become over-
loaded, causing a decrease in its speed and

- counter electromotive force, the resulting in-

t0
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crease in current will cause the operation of

the overload magnet with the corresponding
regulation of current above described. An-

absence of voltage upon the mains causes
both contactor and motor-starter to move
to open or 1nitial position. o _

It 1s to be understood that the arrange-

ments shown and described herein are used

for the tpurpose of illustrating one embodi-
ment of my invention, and that changes
can be made therein by those skilled in the

art without departing from the spirit |

thereof.. |

Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent 15— -

1. An electromagnetic circuit-controlling
device for connecting and disconnecting
translating mechanism with main conduc-
tors, comprising an electromagnet having an
armature and energizing coils for lifting
and for retaining said armature respec-
tively, means for connecting said lifting

coil in series with the translating mechanism.

and said retaining coil directly between the
main conductors, and means for short-cir-
cuiting said lifting coill.

9. An electromagnetic circuit-controlling
device for connecting and disconnecting

translating mechanism with main conduec-
an electromagnet having

tors, comprisin
an armature and energizing coils for lifting
and for retaining said armature respectively,
means for connecting sald lifting coil in
series with the translating mechanism and
said retaining coil directly between the main
conductors, and means operable by said
armature for short-circuitin
coil and connecting the translating mechan-
ism divectly with the main conductors.

3. An electromagnetic circuit-controlling
device Tor connecting and disconnecting

~ translsting mechanism with main condue-

tors, comprising an electromagnet having an |

said lifting-

and for retaining said armature respectively,

a switch arranged to connect said lifting coil

in series with the translating mechanism
and said retaining coil in shunt thereto, and
main contacts under control of said arma-

ture: to short-circuit said lifting-coil and

connect the translating mechanism directly
with the main conductors.

4. An electromagnetic circuit-controlling
device adapted to connect and disconnect
translating mechanism with main conduc-

| tors, comprising an electromagnet having an

armature, a lifting-coil and a retaining cotl,
connections between one terminal of the lift-

ing-coil and the translating mechanism, and

between one terminal of the retaining-coil
and one main conductor, a contact device

| operatively connected to the armature and

arranged to short-circuit the lifting-coil, and
a switch arranged to simultaneously connect

one terminal of each of said coils with the
other main conductor. -

5. An electromagnetic circuit controlling
device adapted to connect and disconnect
translating mechanism with main conduc-
tors, comprising an electromagnet having a
low resistance coil, a high resistance coil, and
an armature, connections between one termi-

nal of the low-resistance coil and the trans-
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lating mechanism including resistance, and .

Letween one terminal of the high resistance
coil and one main conductor, a switch ar-
ranged to simultaneously connect one termi-
nal of each of said coils with the other main
conductor, and a shunt circuit connected

“with the terminals of said low resistance coil

having contacts under the control of said
armature. : -

6. An electromagnetic device for control-
ling the current passing to a translating
mechanism, comprising an electromagnet
having an armature an ener%izing colls for
lifting and for retalning said armature re-
spectively, said lifting coil being in series
with the translating mechanism and the re-
taining coil in shunt thereto, a resistance in
shunt to the lifting coi., and means con-
nected with said armature for cutting out
successive portions of the resistance as the
armature is raised to its attracted position.

7. An electromagnetic circult controlling

“device, comprising an electromagnet having

an armature and energizing colls for hiting
and for retaining said armature respectively,
a Tesistance in shunt to said coils when the
armature is in its lowest or unattracted posi-

tion, and means connected with said arma-

ture for cutting out said resistance and
short-civeniting said lifting-coll when the
armature is in its raised or attracted position.

8. An automatic starter for electric motors,

comprising a regulating solenoid having an

99

100

105

110

115

12§

125




\é: .

‘armature and energizing coils for lifting
-and for retamning sald armature core, sai

- lifting and retaining coils being connected
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. ture core for cutting eut said resistance, and

gizing colls for lifting and retainin

in series and in shunt respectively with the

motor, a starting resistance in the motor

‘circult and in shunt to said lifting coil, a
switch arm pivotally comnected to-the core’
~and arranged to cut out successive portions

of said resistance as it
peosition. - _

9. A device for the remote control of
translating mechanism comprising a current

moves to attracted

regulator having an electromagnet pro-

vided with an armature eore and energizing
cous for lifting and retzining said armature
core respectively, saigd eoils being respse-

tively in series with and in shunt to the

translating mechanism, a starting resistance
in circult with said mechanism and in shunt
to said hfting coill, mesns connected with said
armature core for cutting out said resistance,
and & circuit closing device comprising an
electmmagnet having an armeature and ener-
said
armature respectively, contacts controlled by
sald armature arranged to short-circuit said
lifting coil, and & switch to connect said last-

mentioned hfting and retaining coils In

series and in shunt respectively with the
translating mechanism,. L
10, A device for the remote
translatin
regulator %avimg‘* an electromagnet provided
with an armature core and energizing coils
for lifting and retaining said armature core
respectively, said coils being respectively in

control of

series with and in shunt te the translating

mechanism, s starting resistance in cireuld

with -sald mechanism and in shunt to said

hifting coil, means counected with seid arma-

" a circuit closing device comprising an elec-
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- core respectively, said coils - bein
tively in series and in shunt to the trans-

tromagnet having an armature and energiz-
ing colls for hfting and retaining said srma-

ture respectively, contacts controlled by said |

armature arranged to short-ciremit said hft-

'ing coil, and a switch to connect szid last-
mentioned hiting and reteining ceoils in

series and in shunt respectively with the
current regulator. - | '

- 11, A device for the remote control of
transiating
rent regulator having an electromagnet pro-
vided with an armature core and energizing
coils for lifting and retaining said armature
' respec-

 lating mechsanism, s starting resistance in

- 60

circult with said mechanism and in shunt

to said lifting coeil, means conmected with
sald armature core for cutting out said re-
sistance, & eireuit closing device compris-

Ing sa electromagnet having an srmature

mechanism comprising a cur-

mechanism cCOmMpriSing & eurrent |

hifting and for retaining sai

038,418

| | and energizing coils for lifting and i'eﬁ:ain-}
86

ing seld armature respectively, contacts con-
trolled by said armature arranged to short-
circuit said lifting ecoil, and & switch o
connect said last-mentioned liffing and re-

taming ceoils in series and in shunt respee-

tively with the current regulator, and amn
overﬁmd relay in circuit with the translat-
ing mechanism. .

12. In an sutomatic starier for eleciric
motors, a starting resistance for the motor
cireurt, an electromagnetic resistance-vary-
ing device having energizing coeils in series
and 1 shunt tc said motor respectively,

main contacts for the motor cireull, and an

clectromagnet for controlling sa2id contacts
having energizing ceoils in series and in
shunt respectively with said resistsnce-
varylng device. ' |
13.
motors, & starting resistance for the motor
circuit, an eleeiromegnetic resistance-vary-
Ing deviee having energizing coils in series
and m shunt to said motor respectively, said
series coil being in shunt fo szid resistance,
meain contacts for the motor circuit, and an
electromagnet for comtrolling said comtsets
having energizing coils in series and in

shunt respectively with said resistance-vary-

70
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‘n an automatic starter for electric

ing device and each of said series coils being

shrort - circuited when the corresponding
armatures are in attracted position.
14, In an automatic starter for electric

motors, a starting resistance for the moior
circuit, an electromagnetic resistance-vary-

ing device having energizing coils in series
and 1n shunt to said motor respectively,

‘main eontacts for the motor circuit, an elec-

tromagnet for controlling said contacts hav-
IBg energizing coils in serles and in shund

respectively with said resistance - varying
device, and an overload relay in the metor
Clrcuit. |

_15. An_ electromagnetic circuit - control-
Iing device, comprising an electromagnet

having an armature end energizing coils for

lifting and for retaining said srmature re-

5

ig

spectively, a resistance in shunt to said coils

when the armature is in its lowest or unat-
tracted position, meagns connected with said

armature for cutting out szid resistance and
short-circulting said lifting-coil when the

armature is In its raised or atiracted posi-
tion, and a2 maximum-cirrent device for dis-
connecting the ifti
excessive or overloa
restoring the same when the current de-

creases to normel value.

ik

-coil in the event of sn
current and for again

1Z

16. An automatic starter for eleciric mo- -

tors, comprising a regulating solenocid hav-
Ing an armature an energxzring colls for

-seid lifting and retaining coils being con-

50
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armgture core, 125
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nected 1n series and in shunt respectively
with the motor, a starting resistance in the
motor circuit and in shunt to said Iifting
coll, a switch arm pivotally connected t
the core and arranged to cut out successive
portions of said resistance as it moves to
attracted position, and means for deéner-

gizing said lifting coil and causing the re- |

insertion of resistance upon the flow of an
excess current and for again energizing the

|

]

lifting-coil upon the restoration of normal
current. | 1

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. . '

HARRY GRANT GEISSINGER.

 Witnesses:
| Laura E. SMiTH,
Loursa E. Simson.
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