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UNITED STATES

Patented March 29, 1904, .

PateEnT OFFICE.

EDWARD M. HEWLETT, OF SCHENECTADY, NEW YORK, ASSIGNOR TO
GENERAL ELECTRIC COMPANY, A CORPORATION OF NEW YORK.

ELECTRIC SWITCH OR CIRCUIT-BREAKER.

SPECIFICATION forming pa;rt of Letters Pa,tent No. 755,771, dated M&rch 29, 1904.

Applmatmn filed J anua,ry 29, 1000. Renewed Ma,y 7, 1902, Serial No. 106, 340,

(No model.)

To all whom it ma Y CONCETT:

. Be 1t lmown that 1, EDWARD M HEWLETT
a citizen of the Um_ted States, residing in

‘Schenectady, county of Schenecta,dy, State of

New York, have invented certain new and use-
ful Improvements in Electric Switches or Cir-

cuit - Breakers, of which the following 1s a

specification.

This invention relates to controllmo' mech-.
anism for circuit-breakers, one object being

to simplify the construction and reduce the

danger in the management of high-potential
The points of.
contact rupture in circuit - breakers of this
character are commonly provided with means.
for producing a quick and wide separation at
the instant of circuit rupture and in order to

SWltche% or clrcult- breakers

reduce the arc are very often submerged in

oil or the movable contact 1s at least carried.

through o1l over part of its path of movement.
It 1s one object of my invention to control
the switch or circuit breaker trom g point of
safety to the operator.
In carrying out my invention I provide
means for gr a,dually approximating and bring-
ing Into enwawement the circuit-terminals by

_ controlhno' devices operated at a distance and

auxliliary dewces for -rapidly separating the

cooperating terminals. To this end I provide |

a, controllable motor operatively related to the

- movable terminal or terminals and by which
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they may be brought into engagement with
the fixed terminal or terminals, energy being

stored by such movement in a separating
mechanism by which a rapid disruption of the |

circult may be produced: 1 provide also

"means for disconnecting or unclutching the
motor to permit the circuit-rupturing device

in which the energy was stored by a prior

movement of the switch parts to act instanta-
neously. Incontrolling currents of extremely
~high potential and large amperage—as, for

example, of ten thousand to twenty thousand
volts and from one hundred to five hundred

amperes—I1t 1s imperatively necessary to ma-

mpula,te the circuit-breakers from a distance

to insure safety to the operator.

The novel features of my 1nvent10n will be

and embodying my improvements.

more partlcularly herem&ftér described and

will be definitely indicated in the claims ap-

pended to this specification.
In the accompanying drawings, which 1llus—

trate one form of my invention, Figure 1 is a

side elevation of the operating meohanism for
controlling a high-potential circuit-breaker
HFig. 2 1s
a top plan view of the same. Fig. 3 is a de-
tail view of the circuit-completing mechanism
for the control-circuit. Fig. 4isa detail view
in perspective of the motor-brake. Fig. 5 1s

a, dlaﬂ‘mmmatlc view of the control—mrcmf

and Flg 6 1s a detail view showing the cams
governing the motor. -

Referrmg first to Fig. 1, 1 repreqents an
electric motor which may he supplied with
energy from any suitable source, and 2 the
armature-shaft on which 1s a worm engaging
aworm-wheel 3, operatively related toa.crank-
shaft 4, to which is connected by a link sys-
tem one or more rods 4" 4" 4° carrying the
movable terminals of a circuit-breaker.

The organization which I have shown in the

present drawings1s adapted for rupturing the

current on a triphase alternating circuit. My
improvements, however, although of espe-
cial advantage in connection with high - po-
tential currents, are applicable to a circuit of

‘any character, dlrect current or single phase

or . polyphase alternating current. In the
present organization the three terminals are
rigidly connected at their upper ends by a

yoke or bar 5, provided with a bend to per-

mit proper play of the link system connect-
ing the shaft 4 with the terminal-carrying
rods. The rods 4* 4° 4° pass loosely, as indi-
cated 1n dotted lines, Fig. 1, through guides
in the supporting-cap 6, which 1s adapted to
rest upon apparatus containing -the oil and

circuit-breaker terminals or other switch-con- |

tacts. As this feature of the organization
may be of any suitable construction I have

deemed 1t necessary only to illustrate that

part which carries the movable terminals.
Between the worm-wheel and the shaft 4 is a
clutch gripping: in one direction ot rotation
and that by a very slight angular movement
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pivoted.

£

when the shaft drags relatively to the motor:;
but permitting a ,‘[1 ce movement of the shﬂtt
4 in a definite direction. Many types of
clutches suitable for the purpose are well
known in the art. I have shown for the sake
of illustration one form which gives satisfac-
tory results. This comprises one or more
clutch-shoes 7 7%, &ec., journaled or otherwise
mounted to work on an axis eccentric to the
ax1s of the shaft 4 and connected to the arms
of a spider rigid with the shaft by light
springs, as indicated at 8. With this organ-
izatlon the shaft 4 and its connected parts

“have a perfect freedom of movement in the

direction of the arrow under torque applied
to the shaft, but will be firmly clutched to the
worm -wheel if the latter be moved in the
same direction. Intheformer case the spring
holds the clutch-shoe firmly against the arm
of the spider. In the latter it is distended,
and the dogs 7 clutech the worm-wheel and
shaft 4 together. The crank 9 1s fixed to the
shaft 4 and 1s connected by a link or rod 10
with a beam 11, pivoted to the yoke or cross-
head 5, one end of the beam being journaled
to a link 12, pivoted in a bearing on the base
6. On the same center on beam 11 as link 10
1s pivoted a lever 13, adapted to rock upon a
fulerum 14 in a standard mounted on the base
6, the free end of the lever carrying a coun-
terbalance 15, sufficient to shift the parts to
the position shown in Fig. 1, and engaging
when the circuit-brealker is open cushions 16.

The link system just described constitutes
a parallel-motion organization in which the
point from which the movable contacts 4* 4°
4° are suspended reciprocates 1in a right-line
motion up and down. To this end the two
arms of beam 11 are of equal length and of
the same length as the distance between the
center of the fixed support-pivot 14 and the
point on the beam 11, to which lever 13 is
The center of the suspending-pivot
for rods 4" 4" 4° by reason of this construc-
tion does not describe in 1ts motions an arc
of a circle, but a right line, and this arrange-
ment permitsa free suspension and free motion
of the movable contacts, which are carried by
the rods 4" 4" 4°.

With the orgaization thus described it wﬂl
be understood that when the motor is cut into

~circult and turns the worm-wheel 3 in the di-
rection of the arrow in kig. 1 the crank 9 1s

carried around to the left and the circuit-ter-
minals lowered into engagement with cooper-
ating fixed terminals. (Not shown.) I pro-
vide an arrangement for arresting this move-
ment when the circuit is closed, which will be
understood from an examination of Fig. 3.
On the crank-shaft 4 are two cams 17 17 “
with which codperate corresponding pivoted
dogs, as 18 18", carrying on their free ends
springs 19 19% connected 1n the control-cir-
cuit for the electric motor. Iach cam-wheel

799,771

is provided with a notch, and the two are set
relatively so as to come into operation with
the respective dogs at angular positions of the

crank-shaft one hundred and cighty degrees
apart. Thus in the position shown 1n Kig. 3
one of the cams has been shifted to a position

where it permitsits dog to dropintothe notch, |

thereby allowing the contacton the spring 19*
to separate from a corresponding contact 20%
by a quick movement over a long are, so as
to safely interrupt the control-circuit. The
contact-spring 19, however, will not be shifted
until the crank-shaft has made a further half-
turn, during which the spring 19" will have
again been brought into contact. The object
of this organization is to cwt out the motor
after a definite range of movement and after

1t has traveled throutrh a suflicient movement
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to close the circult and then to start it agaln

and cut 1t out after the circuit has been prop-

erly broken and at the same time to permit the

operator at a distant point of control to effect
this result by a simple manipulation of a con-
trolling-switch.

Fig. 1 shows the switch mechanism and the

parts it controls in the open position of the
switch. In closing the switch the worm-wheel
when the motor 1s started 1s instantly clutched
to the crank-shaft and shifts the parts so as
to raise the counterweight and compress the
spring 28. I preferably in the present case
cut out the motor by means ot one of the
switches 19 19" at a position where the con-
tacts are close together; but the circuit is not
vet completed.  This will be more particu-
larly hereinatter described. Assuming the

circult to have been closed, the cranlk-shaft

will have been shifted so as to put the centers
of the shaft 4 and wrist-pin of the crank al-
most or quite in line with the pull of the spring
28 under compression and the counterweight
raised. Almost instantaneously, therefore,

when the motor 1s again started the crank-

shaft 1s shifted off center with relation to the
connecting-rod 10 and the parts by reason of
the slip-clutch permitted to yield immediate
and free obedience to the potential energ gy
stored by a prior movement.

The control-circuit will be under&tﬁod h om

an inspection of Kig. 5 of thedrawings, where-
in 20 represents the control-switch connected
with one terminal of a source of electric en-
ergy and 21 and 21" the twoswitch-contacts for
operating the motor. The control-switch 1s
placed at a point of safety away from the cir-
cuit-breaker. 'The contact-springs 19 19" con-
nect, respectively, by circuit-wires with the
contacts 21 and 21%, 22 representing the brake-
controlling magnet by which the motor issud-
denly checked after being cut out. With this

organization the contacts 21 and 21 represent,

ely, the closed and open positions for
-breaker In any position in which

respective
the circul

the motor may stand, the springs 19 19" being
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automatically shifted by the operation of the

motor into such a position as to cut it out or

Into circuit relation with the contacts 21 21*,

respectively, at definite positions of the (:rank—- |
shaft 4.

The brake will be understood from an ex-

amination of Fig. 4, wherein there is mounted

on the motor-shaft a pulley or brake disk 23,
adapted to be engaged by a strap-brake one

end of which is connected to the pole-piece of
the controlling-magnet 22, as indicated at 24,

and the other end belnﬁ' connected through a,

yoke 25 to the armature 26, provided with a

strong retracting - spring, as shown. The
brake- band, which may be made of sheet metal,

1if desn“ed is preferably shod with some soft' |
oripping materml such as leather, (indicated
at 27.) Strap—retamerq 29, overla,ppmcr the
‘pulley, hold the strap in place Thus when the
armature 26 is attracted by the closure of the

- switch 20, controlling the circuit, including

30

magnet, 22 and the operatlnﬂ' motor- armature
96 is drawn up tension is taken off the brake- |
‘strap, thereby permitting the motor to start, -

and similarly when the control - circuit is

‘opened by the angular movement of the crank-

shaft through one hundred and eighty degrees

and the rupture of the circuit at the point 19
or 19" the motor-current is cut off and the
‘brake simultaneously applied by the demag- |

netization of magnet 22 and the retraction of
1ts armature. When the circuit—breaker con-

~ tacts are moved by the motor in a position to

35
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~close, a short stiff coil-spring 28 in operative

relation to some part of the movable frame is

put under compression and serves when the
circuit is broken to rapidly overcome the in- |
ertia of the parts and separate the circuit-ter-
‘minals with great rapidity. Their further

range of movement is completed by means of

the counterweight 15, which is arrested and

the movement of all pa,rts stopped by engage-

" ment with the efastic buffer 16, which may be

45

50
" dewrees thereby closing the main ferminals
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of soft rubber or other yleldmg material.
The operation of the device may be briefly
set forth as follows: When the control-circuit

18 closed, the brake is released and the mo-

tor started, bringing the worm-wheel into
clutch with the shaft 4 and shifting the latter
through an angle of one hundred and eighty

of the c1rcmt—brealier When it is desired
to break the circuit, the control-circuit 18
closed at the opposite point, thereby again

operating the motor and shifting the shatt_

4 until it shifts the crank 9 to the right of a

vertical line below its center, thus Shlttlncr the |
point of application of the spring off center

with relation to the crank, when the energy

stored 1in the spring 28 and the counterweight
15 acts upon the shaft which is free to move
forward, as we have seen, and rapldly opens

| when the motor is cut out. _
fact, 1n practice before the switch has fully

contact with the fixed terminals.

“the'switeh' is ¢
§ E;?}strmned when
the mrcmt the worm - wheel following more |

2 -

movement of one hundred and eighty degrees, 65

As a matter of

Opened the motor bas speeded up sufficiently

to overtake the moving parts, thereby again
setting the clutch and completing the opening

movement. By means of this organization the

directly operated by the motor, since it is not

| necessary with my ‘present organization to

submit to the delay in raising the motor to a
high speed. The energy is stored by a prior
Operatlon of the motor and all parts are in a

‘condition for instantaneous action for an open-
‘1ng movement of the circuit.”

Tn some cases it is desirable to arrest the
movable element of the switch before it makes
For exam-
ple, when the switch is employed in a station
to cut 1n and out a generator it is desirable to
have the closure occur at the instant when the
generator to be cut in is in synchronism with
the generators already feeding the circuits. In
such a case I provide an additional cam - disk
and contact in the control-circuits, the parts
being so related that the motor is arrested by
one of the cams (shown in Fig. 3) before the

switch can open much more quickly than if

75

30

00

switchisclosed,but leaves the movable switch-

contact in close relation to the fixed termina,l.
Then when the generator being cut in is syn-
chronized, as evidenced by a phase-mdlcator

the sw1tch 20 1s moved quickly to a third con-
tact 21°, which takes off the brake, starts the
motor, and immediately closes the SWltch A
third cam 17°may be used to open the contact
19° corresponding to this branch of the control-
circuit, being set so that its notch is a short dis-
tance ahead of the switch-closing cam which

95

100

governs contact 19, as indicated in dotted lines

1n Fig. 8 and in full lines in Fig. 6. -
While I have described herein as the motive
mechanism an electric motor and prefer to use

the same, 1t 1s not in all respects essential,since

certain-features of my invention may be car-

ried out by the use of other operating devices

than electric motors.

What I claim as new, and desire to secure by
Letters Patent of the United States, 1s—
1. Anelectricswitch or circuit-breaker com-

prising an electric motor, a movable switch

member operatec thereby, a clutch to connect

or disconnect the motor, a circuit-breaker for.
the motor-circuit operated after determinate

ranges of motor movement, and a mrcmt—con—
sroller for closing tiie motor-clrcuw at any po-—
sition of rest, | SRR RS KPR g

2. An electric SWltch 01 c:u*cmt breaker com-

prising an eléctric’ motor, a movable switeh
member operated therchy to close the switch, -

‘acuteout for the metor-circnit operated When}*""* -
' losed; a 5Wltch-0pen1nw Spring

he swmch 1511 closed position,

‘connéciions: for relessing the same by a fur-

slowly, until it has completed 1ts anﬁ'ﬁlaf‘f'_; j_-j{ther mmﬁrement ot the m@tm “and means for
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closing the motor-circuit independently of the
cut-out.
3. Anelectricswiteh or circult-breaker com-

prising an electric motor, a movable terminal,

a crank-shaft connected to the movable termai-
nal, a clutch between the motor and crank-
shaft set by drag of the crank-shaft relatively
to the motor, and a spring strained by the mo-
tor and acting on the crank-shaft whereby the
spring is released and the switch quickly
opened when the point of application of the
spring is shifted off center with relation to the
crank-shaft.

4. Anelectricswitchorecir cuit-breaker com-
prising a motor governable from a point dis-

tant from the SWltch, a movable switch mem-
ber controlled thereby, automatic devices op-
erated by the motor for arresting it at a de-
terminate position betfore full closure of the
switch and during full closure and means for
quickly opening it.

5. An electric switch comprising a control-
circuit, a motor thrown into operation there-
by, fixed circuit-terminals, reciprocating mov-
able terminals operated by the motor to close
the circuit, a clutch to connect and disconnect
the motor, ‘and a quick-acting agency to open
the ter minals operating mdependently of the
motor but governed thereby.

- 6. Anelectricswitch orcircuit-breaker com-
prising an electric motor, a movable terminal,
a clutch between the motor and the movable
switch-terminal to connect or disconnect them,
a spring strained codrdinately with a closing
movement of the teeminal, and connections tor
oiving the clutch a forward movement rela-
tive to the motor on opening the switch, there-
by permitting the spring to quickly open the
circuit.

7. A high-potential switch or clrcuit-break-
er, comprising an electric motor, a crank
driven thereby, a movable switch-contact, a
clutch between the crank and the movable
switch contact or contacts, a counterhalance
acting on the crank in the opening movement
of the switch, and means for releasing the
clutch to open the switceh.

8. A high-potential switch or circuit-break-
er, comprising fixed circuit-terminals, recipro-
c,.:Ltm;g; movable contacts to close or open the
circuit, means for, storing energy on closing
the switch to effect 1ts opening movement, an
electric motor geared to a crank-shaft to close

~the switch, and a slip connection permitting

>3

the, stored. energy to open the switch when the
ml»& passes a definite position.
" ’lhecomlmmtlun with an alternating-cur-

_-*.;;f}{rmlt cireuit, of an electric switch, a control-

- cireuit ther etor '
60. switch-contacts to shitt them:into close. 1‘@1‘1-

connections for operating the

tion, and means for qulr:,klsr %hm‘.mg tham mt
contact at a definite instant. |

current cir c,ult ut 2 sw 1tch mean% fm' "

b pmm-—'f}}lfzfj_rl}avmg a m{}vablu membm , a motor to operate

755,771

mating the swi tch contacts and arresting them
when in close relation, and means for fimf;hlv
eflecting their engagement at a definite in-
stant. -
11. The combination with an alternating-
current circuit, of aswitch, means for approxi-
mating and arresting its contacts, and appa-
ratus for establishing contact at the desired

instant by shifting them trom such position of

EL}J pl oximation.

The combination with an alter natmm
cunent circnit, of aswiteh, operating devices
therefor, a control-cireuit including such de-
vices, a contact in said circuit for energizing

the control - circuit and approximating the

switch-contacts, and a synchronizing contact
for effecting their engagement after such a
position of approximation, thereby permitting
a rapid closure when necessary.

| An electric switch or circuit-breaker
comprising an electric motor, a movable ter-
minal, a crank-shaft connected with the mov-
able switch -terminal, a clutch between the
motor and erank-shaft locked relatively there-
to by a small angular drag of the erank-shatt,

and a spring strained by the motor and .;mmnu |

on the crank-shaft whereby the spring is re-
leased and the switch quickly opmlud when the
point of application of the spring is shifted off
center with relation to the crank-shaft.

14. An electric switch or circuit-breaker
having a movable member, a motor to operate
the same, a clutch between the motor and the
movable member adapted to engage or release
at any angular position throughout its revolu-
tion, a spr'nﬂ strained When the switch 1s
(:,losaed, and control devices for releasing the
cluteh and {reeing the movable member from
the motor. |

15. An electric switch or circuit-breaker
comprising a motor, a movable switch mem-
ber operated thereby, a clutchto connect or
disconnect it 1nstantly at any pomt, 9 SpPring
strained by the motor, means for automatic-
ally checking the motor atter the spring has
been set, and means for releasing the clutch
when the motor starts again.

16. An electric switch or circuit-breaker
comprising separable contacts to make and
brea,h the circuit, a spring, a motor for strain-
ing the spring (Jomculentlgf with the closing
movement of the switch, and means for re-
leasing the spring and cutting in the motor to
open thtl circuit.

. An electric switch or cireuit-breaker
compns].ng separable contacts to make and °
means

break the circuit, a spring, a motor,
for straining the spring to store up motor
eneryy, said spring controlling the switch

movement, and means for 1:1'{361110 the spring
1 and opening the circuit 1mmed1atu1y upon the

-- | restarting of the motor.
10. The combination - with an. 2 tprmmngmj,‘[

18. An electric switch or circuit-breaker

70

75

do

90

100

IC!S

11Q




1O

5

20

25

755,771

the same, a ratchet-clutch between the motor

and the movable member, a spring strained
by the motor in affecting one switch opera-
tion, and means for opening the clutch and
permitting the spring to operate the switch.

19. An electric switch or circuit-breaker
having a movable member, a motor to operate
the same, a ratchet-clutch between the mov-
able member and the motor, a crank and link
between one of the clutch parts and the mov-
able element of the switch, a spring strained
by the motor, and means for shifting the crank
off center and releasing the spring.

20. Anelectric smtch provided with a mov-
able contact, a pivoted support therefor, mo-
tive meehanism for shifting the contact, and
connections between said motive mechanism
and the support for giving the latter a right-
line motion.

21. Anelectric switch provided with a mov-
able contact, a pivoted support therefor, mo-
tive mechamsm for shifting the contact a
rock-arm actuated by the motor and connected
to the support, and link connections between
the motor, the frame, and the rock-arm to
eflect a right-line motion of the support.

22. An electric switch provided with a mov-

o

able contact, a rod carrying the same, a ro-
tary motor for operating the rod, and parallel-
motion connections between the motor and
rod for reciprocating the latter in a right line.
23. Anelectric switch provided w1th 2 1Mmov-
able contact, a rock-arm from one end of

‘which the contact is supported, a motor-crank

connected to the center of the rock-arm, a

30

35

pivoted connection between the center of the |

rock-arm and a stationary point on the frame,

| said connection being of the same length as the
two branches of the rock-arm, and means for -

permitting a lateral motion of the free end of

40

the rock-arm, whereby the movable contact

1S remprocated 1n a right line.
24. The comblnatlon with an electric smtch
of amotor-driven shaft for operating the same,

an electrically-controlled clutch between the

shaft and switch, and means for opening the
clutch after ¢ a determined range of shaft move-
ment.

In witness whereof I have hereunto set my
hand this 27th day of January, 1900.

EDWARD M. HEWLETT.
Witnesses:

Bexyamin B. Hurr,
MaBeL E. JACOBSON.
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