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UNITED STATES

PATENT OFFICE.

WILLIAM M. SCOTT, OF PHILADELPHIA, PENNSYLVANIA.

~ AUTOMATIC MAGNETIC CIRCUIT-BREAKER. |

No. 627,469,

Application filed October 14, 1904, Serial No. 228,394,

Specification of Letters Patent.

Patented July 31, 1906.

To all whom Tt may concerw:

Be it known that I, WiLLiam M. ScOTT, &

citizen of the United States, residing in the
city and county of Philadelphia and State of
Pennsylvania,
ful Automatic Magnetic Circuit-Breaker, of

which the following is a specification.

My invention relates to electrical switches

for heavy currents and high voltages, espe-
cially to the automatic type adapted to con-
trol a eircuit or circuits either by the rupture
or closure of said circuit or circuits upon the
occurrence of predetermined electrical condi-
tions—as, for example, either an abnormall
great or small flow of current, abnormally
high or low voltage or pressure, or upon a re-
versed flow of energy or of current. .
My invention resides in a structure and dis-

position of parts whereby it shall be impos-

sible for an operator during the existence or
continuance of predetermined electrical con-
ditions to actuate the switch member of the
circuit-breaker to lock the same or to hold
the same in a position from which undesired
results might follow in virtue of such prede-
termined-electrical conditions.

In one of its aspects my invention consists

of an automatic circuit-breaker which can-
not be brought to complete circuit-closing
position by an attendant during the existence
or continuance of predetermined electrical

conditions.

My invention resides also-in a structure
and arrangement of parts whereby a switch
may be tripped, unlocked, or released by a
comparatively slight movement of the actu-
ating handle or member. In an automatic
circmit-breaker such capacity of the operat-
ing-handle or equivalent member to trip the

circuit-breaker independently of the electro-
magnetic or other automatic means 1s a de-

“cided advantage inasmuch as the circuit-
breaker can then be actuated similarly to an
ordinary mechanical switch, 1t being unnec-
essary for the operator to grasp the tripping.

mechanism, as has heretofore been the more
common practice. '

My invention resides also in automatic
tripping mechanism particularly adapted for
use in connection with alternating-current

circuits to cause the switch to be 'recleased or |

tripped upon the reversal of the energy or
current flow. A switch or circuit-breaker

provided with such means 1s adapted to con--

trol a circuit or circuits which are in either

have invented a new and use-~ |

1 ing-transformers, rotary converters, or any

other apparatus capable under any or cer-
tain conditions of causing reversed current
or energy flow. « - -
For an illustration of one of the numerous
forms which my invention may assume rei-
erence is to be had to the accompanying
drawings, in which— ' _
- Figure 1 is a side elevational view of a cir-
cuit-breaker in circuit-closing position. Ig.
2 is a front elevational view of the circuit-
breaker shown in Ifig. 1. Fig. 3 1s a side
elevational view, on an enlarged scale, of the

y | tripping mechanism.. Ifig. 4 1s a plan view
taken from the under side of IFig. 3 of a part

only of Fig. 3. Fig. 5 is a vertical eleva-

tional view, partly in section, of the electro-
| magnet adapted to trip the circuit-breaker

upon reversed energy - flow or substantial
change in potential. - Fig. "6 1s a diagram-
matic view illustrating the circuits of the in-
strument. Fig. 7 is a diagrammatic view of
the circuits when the switch 1s used on cir-
cuits of high potential. o
Referring to said drawings, and more par-
ticularly to Figs. 1 and 2 thereor, 1 represents
a base or switchboard of marble or any other
suitable insulating material. Secured to the
front of this base and arranged one vertically
above the other with their contact-faces in
practically the same plane are the main fixed
terminals 2 and 3, consisting of blocks oI cop-
per or other suitable conducting material.

4 is a laminated bridging member consist-
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ing of a bundle of copper leaves which are

adapted to engage with their beveled ends
upon the contact-faces of the fixed terminals
2'and 3. This laminated bridging member 4
is secured to and insulated from the verti-
cally-extending arm 5, pivoted at 6 in the
frame or housing 7, secured to the base 1.

935

8 is a metallic member secured to the up-

per extension of the arm 5 and insulated
from said arm. | |

9 is a conducting-strip extending down-
wardly and held between the bridge 4 and the
arm 5, and the lower end of said member 9 1s
maintained in electrical communication with
the terminal 3 by means of the flexible con-
nection 10. . | T

11 is.the movable carbon shunt contact-

_i:)ie;ce, pivoted to 8 at 12 and adapted to en-

cage the fixed carbon shunt contact-piece 13,
pivoted at 14 to the bracket 15, which is me-
chanically secured with the upper terminal 2

inductive or conductive relation with balanc- | and in electrical communication therewith.
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~roller 41 1s completely freed.
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16 is a metallic shunt contact-piece in elec- ' heretofore described.

trical communication with the member 9 and
secured at the upper end of the arm 5

through the medium of the supporting-
springs 17.

bracket 15, which 1s practmally flush with
the engaging tace of the terminal 2.

Pivoted at 18 in the bracket or arm 7 is ‘the

lever 19, having a portion 20 extending be-

yond the pivot 18. 21 1s a link or bar pwot—
ed at 22 to the member 20 and at 23 to the
pivoted arm 5, which carries the laminated
bridging member 4. The members 20 and
21 constitute a toggle for cramping the lami-
nated bridging member 4 into engagement
with the fixed terminals 2 and 3. With the
parts 1n circuit-closing position the pivot 22
falls slightly short of coincidence with the
1imaginary straight line passing through both
pivots 18 and 23,

24 1s an operator’s handle or actuator, also
pivoted at 18 in the bracket 7. The rotation
of the lever 24 about its pivot 18 in a clock-
wise direction, as viewed in Fig. 1, is limited
by the stop 25 forming a portlon of lever 24
;md adapted t0 engage against the under side
of the bracket 7.

26 1s a latch pivoted at 27 on the lever 24.
The hook end 28 of this latch 1s adapted to
engage the roller 29, pivoted at 30 in the le-
ver 19.

31 1s a spring connected at one end at 32 to
the latch 26 and at the other end at 33 to the
lever 24. This spring being under tension
tends to rotate the latch 26 1n a clockwise di-
rection about its pivot 27, as viewed in Figs.
1 and 3. The lever 24 is bifurcated, and be-
tween 1ts two arms extends a web 34, through
which extends the adjusting-screw 35, which
limits the clockwise rotation of the latch 26.

36 1s a check-nut for locking the screw 35
in any desired position.

37 1s a latch pivoted at 38 to the housing
or bracket 7. The member 37 extends to the
left of the pivot 38 as viewed in Figs. 1 and 3,
a jaw or slot 39 being formed therein and
adapted to engage a pin 40, secured in the
bracket 7. ‘The pin 40 1s of a diameter less
than the width of the slot 39, thus permitting
a limited oscillation of the latch 37 about its
pivot 38. The extent of this oscillation 1is,
however, sufficient to allow the latch 37 to
fully engage the roller 41, pivoted at 42 in
the lever 19, on the one hand and, on the
other hand, to swing to such p051t1011 that the
43 18 a spring
connected at 44 to the latch-lever 37 and at
its other end at 45 with the bracket or hous-
ing 7. This spring 43 1s under tension and

tends to hold the latch 37 with its hook end
in its uppermost position. 46 is a lever also
pivoted at 38 and adapted to oscillate about

- such pivot through a small angle similarly to

65

‘the latoh 37. The lever 46 also has a Jaw at
its rear end Whlch embraces the pin 40, as

g the tail 26" of the latch 26.
16 engages a portion of the |

| |

827,469

The clockwise rota-
- tion of the lever 46 about its pivot 38, as
~viewed in Figs. 1 and 3, 1s sufficient to engafre

47 1s another le-
ver also pivoted at 38 and located betweemn

and parallel with the lever 37 and the le-

ver 46.

48 1s a bar or saddle member integral with
the lever 47 and extending transversely
thereto and across above both the latch 37
and the lever 46. KExtending downwardly
through this saddle 48 are tWo adjusting-

screws 49, one adapted to engage the top of

latch 37 and the other to engage on the top
side of the lever 46. The tail 47 of the lever
47 curves downwardly and 1s adapted to be
engaged from the under side by the extension
50, integral with or secured to the bracket 51,
pWOted at 52 1n the bracket 7.

53 1s an 1won armature adapted to codper-
ate with the pole-piece 54, forming a part of
the iron of the magnetic clrcmt cooperatmw
with the lower terminal 3. This structure
constitutes an overload tripping - magnet,
which is adapted upon excessive flow of cur-
rent to attract the armature 53, and thus
strike the tail 477 of the lever 47 an upward
blow. This tripping-magnet 1s similar to
that shown and described in prior patent, No.
754,505, eranted to me on March 15, 1904.

The opemtlon is as follows: With the parts
In position shown in Figs. 1 and 3 a,nd a
predetermined amount of current flowing
through the apparatus the pole-pieces 54 at-
tract the armature- -plece 53, causing the
member 50 to rotate in a 0011nter~clootf<W1se
direction about the pivot 52 and to deliver a
blow to the tail 47’ of the lever 47. The le-
ver 47 1s thus caused to rotate in a clockwise
direction about 1ts pivot 38 and to deliver a
blow to the latch 37 and simultaneously a
blow to the lever 46 through the saddle 48
and the two a,d]ustmo*—scrcws 49. In conse-
quence the latch 37 releases the roller 41, and
therefore the lever 19, and simu taneously
the lever 46 engages the tail 26" of the latch

26, causing 1t to rotate in & counter-clockwise
direction about its

the roller 29, and therefore dlsenﬂ'amncr the
lever 19 from the Operatmg-handle 24. The
lever 19 being now free from all restraint, the
toggle comprising members 20 and 21 col-
lapses under the influence of gravity and un-
der the influence of the spring 202, which 1s
connected at one end to the bracket 7 and at
20° with the lever 20 and also due to the re-
siliency of the member 4. Accordingly the
arm 5 rotates in a clockwise direction about
1ts pivot 6 and carries with 1t the laminated
bridging member 4, which first separates
from the terminals 2 and 3. Later the con-
tact-piece 16 separates from its codperating

arc occurs, During this Opening process the

pivot 27, thus releasing

fixed contact, and eventually the carbon 11
| separates from the carbon 13, where the final
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Operating—leVer 24 has remained in the posi-

tion shown in Figs. 1 and 3.  To again close

the circuit-breaker, the operating-handle 24
is lifted upwardly until the latch 26 again

engages the roller 29. When this has oc-

curred, the operating-handle 24 is connected
with the lever 19. Upon then depressing the
lever 24 the toggle is extendedand the lami-

nated bridging member 4.ap€rqaches the ter-
aminated mem-

minals 2 and 3. Just as the

ber 4 comes to complete circuit-closing posi-
tion the latch 37 engages the roller 41, and

thus locks the lever 19 in circuit-closing posi~
tion, and the parts are again in the position

shown in Figs. 1 and 3. Suppose, however,
that the circuit-breaker is in open position
and that such electrical conditions obtain in
the circuit that were the ecircuit-breaker

closed it would be automatically tripped.

20

30

35

Then upon raising the operating-lever or ac-
tuator 24 the latch 26 engages the rolier 29

and connects the operating-lever 24 with the |

Jever 19, as heretofore described. Upon de-
pressing the lever 24 to bring the parts to CIT-
cuit-closing position the carbons 11 and 13
first engage and later the contact 16 engages

its codperating contact. At this time or be-
fore, and certainly before the laminated

bridging member 4 comes to complete cir-
cuit-closing position, the armature 53 will be
again attracted, deliver a blow, as heretofore
described, to the lever 47, which in turn will
deliver a blow through the lever 46 to the
latch 26, and thus free the lever 19 from the
operating-handle 24. This action will occur

" before the latch 37 again engages the roller

40

45

- 55

6o

65

41 to lock the lever 19. At 55 on the lever
24 is pivoted the member 56, which is held 1n
its position shown in Figs. 1 and 3 either by a
spring or by gravity. 57 is a pin on lever 24,
which prevents clockwise rotation of the
member 56 beyond the position shown. The

member 56 may, however, rotate in a coun-

ter-clockwise direction until its lower end
strikes the lower side of the pin 57. The
lower end of the member 56 is adapted to en-
cage the inclined surface a of a transversely-
extending portion 58 of the lever 47. With
the parts in circuit-closing position, as shown

ifi Figs. 1 and 3, the operating-lever 24 may

be lifted slightly, thus causing the lower end
of the lever 56 to engage the inclined surface
of the lever, a, thus rotating the lever47ix a
clockwise direction about its pivot, thus dis-
engaging the latch 37 from the roller 41, and,
through the medium of lever 46, disengaging
the latch 26 from the roller 29. The result 1s
the release of the lever 19 with consequent
opening of the circuit-breaker, as if 1t had
been tripped automatically. Inbringing the
orera,tmg-—lever 24 from open-circuit to
c

over the inclined surface b of the portion 58

‘and drolps down behind the.inclined surface @

as the lever 24 reaches circuit-closing posi-

osed-circuit position ‘the member 56 rides

il

the switch or circuit-breaker may be opened
by a slight upward or reversed movement of
the operating-handle and without necessity

latches or tripping mechanism.

mounted on the front of the base 1. - The
winding 59 is shown to conmsist of several
turns of coarse wire or heavy conductor for
the sake of clearness. Frequently in prac-

seribed such series winding would consist ot a
much heavier conductor, making perhaps no

{‘more than a single turn. This winding 59
surrounds or embraces the middle limb 61 of
a compound -electromagnet. - 62 1s a yoke

joining the middle limb 61 with the end himbs
63 and 64. 65 is an armature pivoted at 66
immediately in front of the limb 61 and sepa-
rated from the same in all positions by 4 very
| narrow air-gap. 67 is a stop preventing the
rotation of the armature 65 in a counter-
clockwise direction. 68 is a fine-wire wind-
ing of many - convolutions, embracing the
limb 63, and 69 is a similar winding embrac-
ing limb 64. The windings 68 and 69 may
be connected in series with each other or n
shunt with each other, and in either case con-
stitute a shunt - winding  as distinguished
from. 59, which is a series winding. ~Within
the winding 59 and embracing the middle
limb 61 is a sleeve or tube 70, of copper or
other suitable material, which is circumfer-
entially continuous and .constitutes a closed
circuit of a single turn about the middle limb
61. This apparatus is designed principally
for use with alternating currents, and there-
fore all parts of the magnetic circuit, as 61,
63, 64, and 65, are composed of laminated
iron. It is to be understood, however, that
this apparatus will operate satisfactorily on
direct-current circuits also. These windings
are connected asshown in Fig. 6. The current
may be presumed to enter the apparatus
through the cohductor 71, thence through
the bolt 22 to the fixed terminal 2, through
‘the bridging member 4, through lower termi-
nal 3, through winding 39 to terminal 60,
thence through bolt 60* to conductor 7 2.
The conductor 73 represents the other con-
ductor of the circuit, the full potential of the
circuit existing between the conductors 72
and 73.. | -

The shunt-windings 68 and 69 being of
relatively great number of turns cause COn-

-

siderable self-induction in this circuit which
is shunted across the conductors 72 and 73.
The winding 59 has relatively small self-in-
duction, and therefore the current and elec-
tromotive force in the winding 59 are practi-
cally in phase with each. other, while 1n the
| shunt-circuit 68 69 the current and electro-

for the operator to manually actuate the

tion. From this construction it is seen that

70

Referring to Figs. 5 and 6, 59-represénts 8
series winding, connected between the lower
terminal 3 and the terminal 60, which is also

75

tice and in a switch of the class herein de-
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motive force are considerably dephased. In !

consequence the magnetizing forces acting on
the limbs 63 and 64 are considerably dephased

- with respect to the magnetizing forces acting

L |

IO

on the limb 61. The result is a rather ineffi-
cient structure unless the closed circuit 70 1s
resorted to. )
The closed circuit 70, which may consist of
a single turn, as described, or may be con-
structed of a greater number of turns of con-
ductor of smaller cross-section and constitut-

- Ing a closed circuit, is in fact a closed sec-

20

ondary circuit of a transformer of which the

winding 59 1s the primary. o
The action of the closed circuit 70 isthere-

fore such as to cause a displacement of the

“magnetizing force acting on the limb 61 with

respect to the current in the winding 59.
Thisdisplacementis, however, of such anature
as to bring the magnetizing forces acting on
the limbs 63 and 64 and the magnetizing
force acting on the limb 61 more closely into
the same phase relation. The result is that
the mechanism becomes more efficient in
that the several magnetizing forces act more
closely in unison. .
For different frequencies of - alternatin

current the windings 68 and 69 and the close

30

35

circutt 70 may be differently designed; but

the action in any event is in the direction in-
dicated—namely, to bring the magnetizing
forces acting on the several portions of the
magnetic circuit into more nearly the same
phase relations. _ -
Windings 68 and 69 are so connected that
the magnetism produced by them takes a
path through limb 63, armature 65, limb 64,

~and yoke 62. With the energy-flow through

40

] |
L N

6o

65 The lever 75 1s cranked at 77, and the ear 78 is |

winding 59 continuing in normal direction
the armature 65 remains against the stop 67,
as shown in Kig. 5. When, however, the
energy or current flow in the circuit becomes
reversed, the current at any instant 1n the
winding 59 has become reversed with respect
to the current-flow at the same mstant in the
windings 68 and 69, in which latter the cur-
rent-flow 1s never relatively reversed, since
said windings are connected in shunt with
the main circuit. With this relatively re-
versed current-flow in the winding 59 the ad-
ditional magnetization set up thereby causes
a larger amount of magnetism in the limbs
61 and 64 and a less amount in the Iimb 63,
thus causing the armature 64 to rotate In a
clockwise direction, as viewed in Kig. 5.
Upen the occurrence of this rotation'of the
armature 65 the vertically-extending rod 74

1s raised, due to the engagement of the exten-

sion 73 on the armature 65 engaging the ad-
justable shoulder 74" on said rod 74. This
upward movement of the rod 74 (see Figs. 1
and 3) causes the clockwise rotation of the
lever 75, pivoted on 76, which is concentric
with and may be integral with the pivot 38.

827,469

secured to the saddle member 48 by the screw
79.
ture 65 1s therefore to rotate the lever 47 and

to cause the operation of both the latches 26
and 37, as heretofore described. In other

The result of the rotation of the arma-

70

words, upon the occurrence of reversed en-

ergy-flow 1n the circuit the circuit-breaker 1s
tripped and upon attempted closure of the
circuit-breaker during the continuance or
existence of electrical conditions causing or
tending to cause reversed energy-flow the cir-
cuit-breaker cannot be brought to complete
circuit-closing position, but is released from
the control of the operator.

The windings 68 and 69 have connection
with the conductor 72 through the recipro-
cating contact ¢, secured to the base or switch
bodrd and through the contact d, in electrical
communication with and movable with the
laminated bridging member4. Itisthusseen
that when the circuit-breaker opens the cir-
cuit through windings 68 and 69 1s broken.

In the'case where the circuit-breaker is em-

ployed in connection with high - potential
alternating current, in which case it would
not be permitted to have the windings 59, 68,

- and 69 upon the front of the switchboard, I

employ an arrangement shown diagram-
matically in Fig. 7. In this case the wind-
ings 59, 68, and 69 are arranged, as hereto-
fore described, on the front of the switch-
board; but they are connected in relatively
low potential circuits in inductive relation
with the high-potential circuit or circuits to
be protected. Thus the entire current pass-

ing through the circuit-breaker, or some pre-

determined fraction thereof, passes through
the winding 80, constituting the primary of a
transformer whose core is shown at 81 and
whose secondary winding 1s shown at 82, in
series with which 1s connected the winding
59. Similarly 831s the primary winding of a,
transformer whose core 1s shown at 84 and in
series with whose secondary winding 85 are
connected the windings 68 and 69. Both of
these transformers are located in the rear of
the switchboard, while their secondary cir-

cuits lead to the front of the switchboard to

the respective windings of the tripping mech-
anism. The circuit of the primary winding
83 may also be interrupted by contacts simi-
lar to ¢ and d, as described in connection with
Fig. 6. Itisto be understood, however, that
the reversed current or reversed energy-trip-
ping mechanism herein described may as-
sume other forms and arrangements without
departing from the spirit of my invention,
which has for its underlying principle the
bringing into unison or approximate unison
the magnetizing forces generated by the se-
ries and shunt windings. 1t is to be under-
stood, also, that the latches and mechanism
of the circuit-breaker, as herein described,
may be operated by electroresponsive means
of other types than herein illustrated—as,
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for example, underload tripping - magnets,
low-voltage or high-voltage tripping-mag-
nets. It is to be understood, also, that the
tripping mechanisms, both as to the elec-
trical and mechanical features, may be ap-
plied to switches of types other than herein
shown—as, for example, knife -switches or
the like. | IRV

What I claim 15— R .

1. In a tripping mechanism, a winding
producing a, magnetizing force dephased with
respect to the impresse electromotive force,
a winding producing a magnetizing force
having a different phase relation with respect
to the impressed electromotive force, and
means for bringing said magnetizing forces
more nearly into the same phase relation.

2. In a tripping mechanism, a winding
producing a magnetizing force dephased with
respect to the impressed electromotive force,

another winding producing a magnetizing

~ force dephased with respect to said first-

25
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mentioned magnetizing force, and a third
winding associated with said windings for
bringing said magnetizing forces more nearly
into the same phase relation with respect to
the impressed electromotive force. '

3. In a tripping mechanism, a winding
producing a magnetizing force dephased with
respect to the impressed electromctive force,
a winding producimg a magnetizing force
dephased with respect to said first-mentionea
magnetizing force, and a closed - circuited

‘winding associated with said windings for

bringing said magnetizing forces more nearly
into the same phase relation with respect to
the impressed electromotive force.

4. In a tripping mechanism, a shunt-wind-
ing producing a magnetizing force dephased
with respect to the impressed electromotive
force, a series winding producing . magnetiz-
ing force dephased with respect to the mag-
netizing force produced by said shunt-wind-
ing, and a closed-circuited winding associ-
ated with said series winding for bringing
said magnetizing forces more nearly into the
same phase relation. -

5. In a tripping mechanism, a magnetiz-
able core, a winding associated therewith

and producing a magnetizing force dephased

with respect to the impressed electromotive
force, a second winding associated with said
core and producing a magnetizing force de-
phased with respect to said first-mentioned
magnetizing force, and a closed-circuited
winding associated with said second winding
for bringing said magnetizing forces more
nearly into the same phase relation.

6. In an electric switch, a base, a movable
contact member, an actuator therefor, a lateh

for connecting said actuator with said contact

member, a lateh for locking said contact mem-
ber to said base, and a plurality ot electro-
responsive devices operative under dissimilar

electrical conditions, and each. operative to

| simultaneously actuate both said latches in-
dependently of each other when said contact

member is locked to said base, and for actu-

ating said connecting-latch upon attempted

operation of the switch during the existence

or continuance of any of said dissimilar elee-

trical conditions.

7 In an electric switch, a movable con-
tact member, means for restraining sal
member in normal position, and means for

controlling said restraining means compris-

70

75

ing a winding producing a magnetizing force

dephased with respect to the impressed elec-
tromotive force, a winding producing a mag-
netizing force dephased with respect to sald
first-mentioned magnetizing force, and a con-
ducting-sleeve associated with sald windings
for bringing said magnetizing forces more
nearly into the same phase relation with re-
spect to the impressed electromotive force.

3. In an electric switch, a movable contact

8¢

member, means for restraining said contact

member in normal position, an electrorespon-
sive means for controlling sald restraining
means comprising a shunt-winding produc-
ing a magnetizing force, a serles winding pro-
ducing a magnetizing force dephased with

respect to the magnetizing force produced

Qe

by said shunt-winding, and a conducting-

gleeve associated with said windings for

bringing said magnetizing forces more nearly
into the same phase relation. .

9. In an electric switch, a movable contact
member, means for restraining said contact
member in normal position, and electrore-
sponsive means for controlling said restrain-
ing means comprising a magnetizable mass,
a winding associated therewith and produc-
ing a magnetizing force dephased with re-
spect to the impressed electromotive force, &
second winding associated with sald mass
and producing a magnetizing force dephased
with respect to said first-mentioned magnet-
izing force, and a conducting-sleeve assocl-
ated with said mass for bringing said magnet-
izing forces more nearly into the same phase
relation. - R

10. In an electric switch, a movable con-

tact member, means for restraining said con-

‘tact member in normal position, and electro-
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responsive means for controlling said restrain-.
ing means comprising a magnetizable mass, &

shunt-winding associated therewith, a series

' winding, and a conducting-sleeve for bring-

ing the magnetizing forces produced by said

<hunt and series windings more nearly nto

the same phase relation. ,
11. In an electric switch, a movable con-

tact member, means Tor restraining said con-
tact member in normal position, and electro-
responsive means for controlling said restrain-
ing means cOMPrising a magnetizable mass
having a plurality of limbs, a shunt-wind-
ine upon a limb, a series winding upon an-
ot%er limb, and a conducting-sleeve upon 4

)
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limb for bringing the magnetizing forces pro-
duced by said shunt and series windings
more nearly mto the same phase relation.
12. In an electric switch, a movable con-
tact member, means for restraining said con-
tact. member in normal position, and electro-
responsive meansfor controlling said restrain-
Ing means comprising a plurality of windings
producing magnetizing E)rc&s dephased with
respect to each other, and a closed circuit as-
sociated with said windings for bringifig said

magnetizing forces more nearly into the same -

phase relation.

13. In an electric switch, a movable con-
tact member, means for restraining said con-
tact member m normal position, and electro-

responsive means for controlling said restrain-

- Ing means comprising & shunt-winding pro-
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ducing a magnetizing force, a series winding
producing a magnetizing force dephased with
respect to the magnetizing force produced by
sald shunt-winding, and a closed circuit asso-
clated with said windings for bringing said
magnetizing forces more nearly into the same
phase relation.

14. In an electric switch, a movable con- {

tact member, means for restraining said con-
tact member in normal position, and electro-
responsive means tor controllingsaid restrain-
Ing means, upon reversed energy-flow, com-
prising a magnetizable mass, a shunt-winding
assoclated therewith, a series winding, and a
closed circuit for bringing the magnetizing
forces produced by said shunt and series
windings more nearly into the same phase re-
lation. '

15. In an electric switch, a movable con-
tact member, means for restraining said con-
tact member In normal position, and electro-
responsive means for controlling said restrain-
Ing means, upon reversed energy-flow, com-
prising a magnetizable mass having a plural-
1ty of limbs, a shunt-winding upon a limb, a
series winding upon another limb, and a
closed-circuited conductor upon 4 limb for

- bringing the magnetizing forces produced by
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sald shunt and series windings more nearly
mto the same phase relation. |

16. In an electric switch, a movable con-
tact member, means for restraining said con-
tact member 1n normal position, and electro-
responsive means for controlling said restrain-
Ing means, upon reversed energy-flow, com-
prising a potential-winding, a series winding,
and means for bringing the magnetizing
forces produced by said windings more nearly
into phase with each other. -

17. In an electric switch, a movable ¢on-
tact member, means for restraining said con-
tact member in normal position, and electro-
responsive means for controlling said re-
straining means, upon reversed energy-flow,

comprising a potential -winding, a current- ]
winding, and means for causing said wind-

ings to produce an increased resultant mag-
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netizing force, said current-winding being in-
cluded 1 a circuit inductively connected
with the main circuit. o

18. In an electric switch, a movable con-
tact member, means tor restraining said con-
tact member in normal position, and electro-
responsive means for controlling said  re-
straining means, upon reversed energy-flow,
comprising a potential - winding, a current-
winding, and means for causing said wind-
ings to produce an increased resultant mag-
netizing force, said potential-winding being
included 1n a circuit iductively, connected
with the main circuit.

19. In an electric switch, a movable con-
tact member, means for restraining said con-
tact member in normal posttion, and electro-
responsive means for controlling said re-
straining means, upon reversed energy-flow,
comprising a potential-winding, a current-
winding, and means for causing said wind-
ings to produce an increased resultant mag-
netizing force, sald potential - winding and

- current-winding being included in circuits in-

ductively connected with the main circuit.

20! In an electric switch, a movable con-
tact member, an actuator therefor, a latch
for restraining said movable contact member
in normal position, a latch for connecting
said actuator with said movable contact
member, and an independent lever for actu-
ating said latches, whereby said movable
contact member is released and disconnected
from said actuator.

21. In-an electric switch, a movable con-
tact member, an actuator therefor, a latch
for restraining said movable contact member
in normal position, a latch for connecting
sald actuator with said movable contact
member, an independent lever for directly
actuating said restraining-latch and for indi-
rectly actuating said connecting-latch.

22. In an electric switch, a movable con-

tact member, an actuator therefor, a latch
for restraining said movable contact member
in normal position, a latch for connecting
sald actuator with said movable contact
member, an independent lever for actuating
sald latches, and electroresponsive means for
actuating said lever.

23. In an electric switch, a movable con-
tact member, an actuator therefor, a latch
for restraining said movable contact member
in normal position, a latch for connecting
sald actuator with said movable contact
member, an independent lever for actuating

- sald latches, means responsive to predeter-

mined electrical conditions for actuating said
lever, a second independent lever for actuat-
ing sald latches, and further means respon-
stve to different predetermined -electrical
conditions for actuating said second lever.
24. In an electric switch, a movable con-

tact member, an actuator therefor, a latch

for restraining said movable contact member

7CI

75

So

Go

95

1CO

105

110

115

120

125

130



“ said actuator with said movable contact.
member, an independent lever for actuating
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in normal pt}Siti'@n-,— o latch for ﬁanneeting

sald latches, an overload tripping-magnet
for actuating said lever, a second independ-
ent lever for actuating said latches and means

responsive to reversed energy-flow for actu-
ating said second lever.

25. In an electric switch, a movable con-
tact member, an actuator therefor, a latch
for restraining said movable contact member
in normal position, a latch for connecting
said actuator with said movable contact
member, an independent lever for actuating
sald latches, and electroresponsive means for
actuating sald lever whereby said movable
contact member is released and disconnected

from said actuator upon the occurrence of

predetermined electrical conditions when

said contact member is in normal position,
and for disconnecting said contact member
from said actuator upon attempted move-
ment to normal position during the existence

~or continuance of predetermined electrical
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condifions.

26. In an electric switch, a movable con-
tact member, an actuator therefor, a latch
for restraining said movable contact member
1in normal position, a latch for connecting
said -actuator with said movable contact
member, an independent lever for actuating
sald latches, a tripping-magnet for actuating
sald lever, a second independent lever for ac-
tuating saild latches, a tripping-magnet re-
sponsive to different electrical conditions for
actuating said second lever, whereby said
movable contact member is released and dis-
connected from said actuator upon the oc-
currence of different electrical conditions,
whereby said movable contact member is

disconnected from said actuator upon at-

tempted movement to normal position dur-

ing the existence or continuance of any one

or both of different electrical conditions.

27. In an electric switch, a movable con-
tact member; an actuator therefor, a latch
for restraining said movable contact member
in normal position, a latch for connecting
satd’ actuator with said movable contact

.member, an independent lever for actuating

sald latches, and means upon said actuator
for operating said lever upon reversed move-
ment of said actuator. -

- 28. In an electric switch, a movable con-
tact member, a latch for restraining said

movable contact member in normal position;

an independent lever for actuating said latch,
an-actuator, and means upon said actuator
for operating said lever upon reversed move-

ment of said actuator, whereby said contact

member 1s released.

29. In an electric switch, a movable con-
tact member, a latch for restraining said con-
tact member in normal position, an independ-
ent lever for actuating said latch, an actua-
tor, & member pivoted on said actuator for
operating said lever upon reversed move-
ment of sald actuator, whereby said contact
member 1s released. . |
- 30. In an electric switch, 2 movable con-
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tact member, a latch for restraining said con-

tact member in normal.position, an independ-
ent lever for actuating said latch, an actua-
tor, & member pivoted on'said actuator, and

‘means for imiting the movement of said piv-

otéd member, wheéreby said member oper-
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ates sald lever upon reversed movement, of

sald actuator and fails to operate said lever

upon direct movement of said actuator.
WM. M. SCOTT.

Witnesses:
Epita N. BanN,
‘Harry B. LONGACRE.
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