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Schenectady

Switches or Cireuit-Breakers, of which the

- Tollowing is a specification. .

IO
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25

The object of this invention is to provide a
switch or circult-breaker which may be em-
ployed for the rupture or closure of circuits of
extraordinary potential and large amperage,
the particular aim being to provide a switch
to handle such currents which shall be com-
pact in construction and safe and effective in
operation.

In carrying out my invention I inclose the

Tupture-points of the switch in 3 closed oil-

chamber surrounded by fireproof walls, the

‘movable contacts being operated by a motor
~adapted to give 4 long break and
~at a distance from the switch.

- The fixed
and .movable contacts are

they may be disconnected

leads, and thereby rendered dead to insure

- the safety of operators in repalring or adjust-

30

- tures of mounting the

Ing the apparatus,
- My-imprc
tures of the governing mechanism which con-
trols the operation of the device and also fea-

generic features are the same as disclosed in
the application filed in the name of Edwin W.

~ Rice, Jr., on or about December 30, 1899
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Serial No. 742,124 my invention residing in-
Improvements on the switch therein de- |

scribed and claimed, | -
The novel features will be more fully indi-

cated hereinafter and will be definitely set

forth in the claims, | |

In the accompanying drawings, Figure 1 is

a side elevation with the front cover partly

broken away of a switch or circuit-breaker

embodying my Improvements, K g, 2.is a
sectional view on a plane at right angles to
that indicated in Fig. 1. TFig. 3 is an eleva-

tiorn, partly in section, of g fluid-pressure mo--

tor for operating the device. Tig. 4 is g dia-
gram of the: motor-controlling circuits. Hig.
5 1s a detail view of the mounting for the
fixed terminal. Ig. 6 is a sectional view of
sald mounting on g plane indicated by the
Iine X X of Fig. 5. Fig. 7 is a sectional de-
tail on a plane indicated by the line 4 4 of

| Fig. 5 of a lifting device for the fixed termi: ¢

Yy, county of Schenectady, State
of New York, have invented certain new .
and usefyl Improvements in High-Potential

‘mayv be mounted

controllable

SO mounted that
from the circuit- |

rovements involve structural feg-

several parts. The

-establ sh a good contact and to yiel

of a cooperating cup-shaped

R N

I a detail view showing anaux-

thary contact between the fixed terminals,”

and Fig. 9 is a detail of the controlling-motor: -
Ref

nal.  Fig. 8 is

- [

EI‘I‘iIlg' first to Flgs 1 &Hd 2,1[&1)1'3- A

sents an insulating base or support ‘f6r the 6¢
irame in which the oli-chamb
“This may be formed of g slab

ers aré housed.
of slaté or mar’'
insulating material and'
upon a frame of
~un supported on I-beams, as j strated. ’
Through this"insula;ting—'s’ul)port pass the cir- .
cuit -leads. The apparatus shown JIn - the,
drawings represents g double-break’ triphase:. .
switch suitable for high-potential triphase. =
alternating currents. Upon the support. 1,70
are built masonry walls of brick, as indicated ,
at 2 2% 2b 20 2d forming _611,,a,ll_,]aide_s_gxpept.;f -
the front a masonry inclosure for the oil- . .
chambers 3 32, &¢. On top of these masonry,.
walls is placed a slab of insulating fireproof iy

ble or other fireproof

masonry wall is placed g rembvable-insula;tédé
door or cover 6, (see Fig. 2,) resting . on ::

brackets 7 7= at the bottom and clamped in‘:

position by clamps 8 82 4t the bottom. and:
corresponding buttons 9 9 at the top.. Each

circuit-lead terminates in a plug which i8 -
secured In good conductive relation to-g -

| socket 10, (see F 1g. 6,) formed on’ the end of .-

2 coner boltextendm% through a porcelain = -

ove theslate-support -
its seat by & split go
washer 12.  The upper end of the copper ter-

minal is threaded, and g flexible terminal is

screwed over th's thread, said terminal béing «* ::

formed of a number of curved: bundles of -

lamins of phosphor-bronze or copper riveted g

together and mounted in g nut 13y'6n th'ejug-; '
¥ | e

per part of ‘which is a plate which nay be. !

screwed firmly into engagement with' the

arms of the brush, as in teated in Fig. 6.
The bundle of plates is sufficiently elastic to o0

d slightly. .~

into engagoment with tho facy
' ‘portion 14 of
of the-switch.
ed part 14 is likewise screwed
& copper stem passing through

of porcelain 15, constricted at

when pressed

each fixed terming] contact,
The cup-sha

105
to the end o

I 1ts middle portion and secured to a two-part
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~casting 17, the two halves of which are bolt- ] enlarged view in Tig. 8.) "This yoke 1s pro-
vided at its bottom with ears 31, on each side

10

ed together around the constricted neck of

the two insulators, which are placed side by

side to form a double-pole break, as shown
in Fig. 5. The copper stem extending
throug%u the insulator 15 terminates in a me-
tallic socket 18, which forms the bottom of
the oil-chamber and which also forms the
fixed terminal of the switch or circuilt-
breaker. The two insulators 11 and 15 are
capable of relative movement when 1t is de-
sired to adjust or repair the parts of the

- switeh in order to render the lower fixed con-

15

20

23 232 fixed in two plates 24 242, the upper

25

.30
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tact of the switch dead, and they may be sep-

arated by means of an organization which I

will now describe. This comprises a casting
19,in the opposite walls of wh.ch is supported

‘a stud 20, forming a bearing for a crank hav-

ing two arms, as indicated at 21 21, and pro-
vided with an inclined slot 22 (see Fig. 5)
near its free edge through which pass studs

ends of which hook into a yoke or split nut 17,

‘which embraces the pair of movable insula-

tors. - The plates 24 24* move in guides at
‘thesides. The position of the cranks21 21%1s

controlled by a long wooden handle adapted
to be inserted into a socket 25, (see Fig. 1,)
by which they may be rocked on the pin 20,
thereby lifting or lowering the plates 24 24*
and closing or opening contact between the
brush-arms 13 and the contact 14. Thus
when it becomes for any reason necessary to
detach any part of the switch to repair it or
to examine its condition a handle may be in-
serted in the socket 25 and the contact-faces

14 of the companion double-pole contacts

raised out of engagement with the brushes
13, thereby entirely d:sconnecting the lower
terminals of the switch from the circuit and
permitting the insulator 15 and its connected
parts to he withdrawn from the cell in which
itisinclosed. Thisof course also necessitates
the detachment of the upper or movable ter-
minal of the switch, which may be also eastly
effected, as will presently be described. The
socket 18, which forms the lower switch-ter-

“minal; is hollow and contains a ytelding cup-

cont&ct;,-"(in(licatq(l__ at 26 1n Fig. 2,) 1t being
so arranged that it may yield laterally, so as
$o accommodtate the entrance of the movable

~plug-contact 27. On the plug-terminal 18 1s

55

mounted a cylinder 28, provided with a cap

“at the top forming a seat for a tupe of insulat-

ing material 29,in wh’ch moves the upper con-
tact 27 of the switch. The oil-chamber is
preferably lined with an insulating mater.al.

In the type of switch shown in the draw-
‘ings there 13, as already noted, a ‘double-pole.

break for each leg of the circuit, two ol-

chambers 3 3% being placed side by side on

. . the companion insulators, asindicated in Fig.

a

in a cell {¢common to both. The two mov-
i)le plug-terminals are connected at the top
by a gpoci-_;fgp_nducting-yoke 30. - (Shown In

- f
i
LI T

[

in which are journaled bolts 32, adapted to

be thrown into a slot in the top of a head se-

cured to the end of a rod 33.  With this or-

aanization it will be evident that by loosen-

ing the nuts on the bolts 32 they may be
swung outwardly, disconnecting the yoke
30 from the rod 33 and permitting both con-
tacts of the switch or circuit-breaker to be
withdrawn from its fireproof cell when the
lower contact is disconnected, as hereinbe-
fore described. The rods 33, of which there
is one for each leg of the circuit, are con-
nected at the top by a cross-head 34, rigidly
secured to the motor-piston.

I have shown in the drawings a motor op-
erated by compressed air, 35 representing the
cylinder, and 36 36* the induction and edue-
tion pipes, connecting through a valve-cham-
ber 37 with the pipe 38, leading to a reservoir
of compressed air. The details of 1ts mode
of construction will be more clearly under-
stood from an inspection of Figs. 3, 4, and 9.
Its operation is governed by a control-circuit
extending to a point distant from the appa-
ratus, so as to insure safety to the operator
in manipulating it. This control-circuit in-
cludes an electromagnet 39, provided with a
movable core 40, normally retracted by a
coil-spring 41, and is linked toa slide-valve 2
in the valve-chamber of the motor. 'The
valve is held in its seat by a rod 43, mounted
to slide in nuts 44 45, screwed into the valve-
casing. The valve controls three ports 46
46% 46°, 46* being an exhaust-port and the

other two Wrts leading to the ends of the
cylinder. ith this organization when the

control-switch 47 is closed the electromagnet
39 is excited, the core 40 drawn down, and
the valve shifted, so as to admit air-pressure
from the supply-pipe to the upper end of the
eylinder, thereby quickly shifting the mov-

able contacts into engagement with the fixed

contacts of the switch. In order to provide
a cushion for the end of the stroke, the induc-
tion-ports at the cylinder are placed between
its ends, as indicated in Fig. 9, so that they

are covered by the movement of the piston

hefore it reaches the end of itsstroke, thereby
leaving u smail body of air in the end of the
cylinder, which acts as a cushion and brings
the parts to rest after their sudden move-
ment without jarring the apparatus, and in
order to provide for driving the piston in the
opposite direction a leak-opening 48, con-
trolled by a spring-nctuated valve, 1s pro-
vided between the induction-pipe and the
end of the cylinder through which the aw
feeds until the main induction-port is un-

covered. - When the switch is opened, 1 pro-
vide a latch 49, (see Fig. 3,) ndapted to hook

over the edge of the cross-head when the pis-
ton is raised to its upper limit and i)revent
the movable element of tl{w switch from

70
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setﬂing | and '.-m'é,kinfgﬂ an éécidéﬁtal contact.

- When the switch is to be closed, the lateh
18 pressed open by a pin 50, controlled by a

diaphragm of rubber or other. elastic mate-
rial 51 -in open commumnication, through
Pipes 52; with:the upper end of the cylinder,

80 that when ‘the pressure is applied to close

10

the swiich the diaphragm 51 15'depressed and
the latch 49 is withdrawn from the cross-

‘head. " The control-circuit being closed and
- the operation of the switch effected, it is de-

- sirable to cut down the strength of the con-

1 5

- on the slide-valve considerabe foree is neces-

25

trol-current to prevent heating and waste of

energy. I effect this by cutting into the con-

trol-circuit an auxiliary magnet-coil or re-
sistance 392 By reason of the alr-pressure

saryin orderto move it and the misrnet must

therefore be wound for a very - .rong pull,
and the sudden thrust given to its core wili

- damage the operative parts which cut in the
- auxiliary section of the magnet unless special
_ Froviémn is made to counteract it. An ef-

ective remedy is provided by the organiza-

tion shdwn'-';ni'-‘-Fi‘g-,_-3 and consists of two in-

.~

‘sulated ‘contact-springs 53 53* ‘mounted

upon a standard on the cap-plate 4 and cop-

nected by a'link 54 with a lever 55, held up

- against a stud 56 on the magnet-irame by an

30

lever projects into a slot formed in the upper
part of the core 40 , the end wall of which 1t

adjustable coil-spring 57. The end of “this

- -engages when the core has moved a sufficient

- distarnice. - When - under ‘rapid. movement,
35

the core engages the end of the lever, and the

- Jatter is- depressed, takin?the fulcrom from

the pin 56, which ordinazi yacts asa fulecrum,

. and making. a fulerum of the end of the

1O

.spring.  Two fixed contacts 5% 582, mounted
on the magnet-frame, cobperate with the

- springs 53 53* when the circuit is closed.

5

- tact at 53 532, thereby putting the.circuit in.

Thus T'Wh'.énﬁ*t"h@: switch 47 18 :first thrown thje""
upper coil only of the magnet 39, as shown in

the diagram in g, 4, is In' circuit, current
passing to ‘the fixed contact 58, then across

the springs 53 532 to the terminal 582 The |

core 40'is then drawn down, opening the con-

the condition indicated in Yig. 4 and cutting

- +

in the auxiliary coil 39+, cutting down the cur-
rent strength and holding the valve in the

- position to which it was thrown. This move-

‘ment, shifts the slide-valve, so as to cover the |

ports 46* 46°. ' Pressure ig thereby intro-
duced to the upper end of the cylinder and
the switch closed. Fo

. . -

-contacts when the switch is closed, being

mounted (see Fig. 8) to bridge the top of the
oil-pots after the cireutit has been . closed by

‘the rods. To prevent distortion of aline-
~Tnent of the pots, a wedge or spacer 60 may

be used to hold the pots i alinement. Both .
~the laminated contact and spacer may be | 10. ‘A high-potential switeh provided with 30

teh Ior heavy currents I em-.
ploy a shunt-contact 59, of copper or phos-
Phor-bronze laminse, to short-circuit the rod-

' mounted on the yvoke 30. On opening the
control-switch 47 the magnet 1s deénereized,
spring 41 pushes back the slide-valve, put-
ting the upper part of the exlinder in con-

nection with the exhaust 40 and applying 7o
pressure below the piston. After being
opened the latch 49 prevents aceidental clo:

sure ol the switel. . |

What I claim as new, and desire to secure ,
as Letters Patent of the United States, is— = 45

1. A high-potential switeh, comprising an
msulating-support, a lireproof cell inclosing
the terminals, a cap mounted on the top of
the cell, and a motor to operate the switeh
‘mounted on the cap. ' - 80
2. A high-potential switeh, comprising an

nsulating-support, a fireproof cell mclosing
double-polé terminals and g bridging contact
for said terminals, @ cap mounted on top of

the cell, and a motor to operate the switch 85

mounted on the cap. S

3. A high-potential switch having fixed’.
and movable contacts, terminals therefor,
and eans for mechanically withdrawing

sald contacts from their terminals to render 90

said contacts dead. | '

4. A high-potential switch having multi-
polar terminal contacts, and means for disen-
gaging the active or engaging portion of the
contacts from the terminals to render them 95
dead. - - A
- 5. A high-potential switch having g fixed
terminal mounted on an insulating-base, a
detachable contact-tip for the fixed terminal,
a movable contact-piece mechanically con- 1oy
nected to the tip but insulated therefrom, a
cooperating movable contact, and means for
rendering both saxd movable contact and
movable contact-piece dead and removing
them from the other parts of the switch. 105

6. A high-potential switch provided witha
fixed terminal mounted on an msulating-sup-
port, a movable contact-piece for sald termi-
nal, mounted on an independent imsulator, |

- and means for separating the two.insulators. 110

7.A high-—;po__tenti&l switch provided with
double-pole ‘fixed ternunals mounted on an
insulating-support, cooperating double-pole
contact-pieces normally forming terminal ex-
tensions mounted on 8 frame common to rig
both and insulated therefrom, and means for
shifting the frame to separate ‘the contact-
pieces from the circuit-terminals. .

8. A high-potential switch provided with a
fixed terminal mounted on an insulating-sup- 120
bort, a removable contact-piece for sajd ter. o

minal, mounted on an independentinsulataz)r,

‘and a lever mounted on 8 fixed art of the

switch for separating the two 1msuiators.

9. A high-potential switch provided with a 125
fixed hollow insulator, a terminal supported
therein, and a cooperating movable insulator
containing a. detachable con’ict - piece for.
sald terminal. | |
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~insulator and its upper end connected with a

20

35

40

55

6o

65 separable contacts, a fluid - pressure motor | holding the switch open when pressure tend-

4

a fixed terminal supported by an insulator, & | controlling their junction or separation, a

cooperating movable contact-piece for said
terminal mounted on an independent insula-

tor, and a laminated yielding contact at the

joint.
11. A hig
an insulated {ixed terminal, a movable con-

tact-piece on an independent insulating-sup--

port forming an extension of said terminal
when the circuit is closed, and a plurality of
laminated contact-arms to effect good con-
tact at the jomnt. _ -
12, A fixed contact-terminal for a switch,
comprising a hollow insulator secured mn a
supporting-frame between its ends, a metal
rod having its lower end housed within the

contact above the msulator.

13, A high-potential switeh provided with
a hollow insulator, a fixed terminal extend-
ine through the insulator, a movable contact-
picce for the terminal supported m an inde-
pendent insulator, a voke on the movable in-
sulator, and a erank for raising the yoke, said
crank being adapted for disconnection from
the voke. |

14. A high-potential switch comprising
double-pole fixed terminals, 2 movable bridge
to engage the same in an oil-bath, and ashunt-
contaet outside of. the oil, of greater current-
carryving capacity, adapted to open belore
the oil-submerged contaet. ‘ 7

15. A multipolar high - potential switch
comprising a plurality of fireproof insulated
cells for different. poles, and a removable door
for the cells. . |

16. A high-potential switch, comprising
multipolar fixed terminals, a movable bridg-
ine contact, all inclosed in a fireproof cell, an
operating connection extending through the
cell-cover, and means for rendering the con-
tacts dead and permitting withdrawal from
the cell.

17. A high-potential switeh, comprising a

plurality of pairs of separable contacts, &

small otl-chamber around each pair of con-

tacts, fireproof insulated cells separating dif-

ferent poles, and a {luid-pressure motor for
joining or separating the contacts. -
18. A high-potentinl switch, comprising
separable contacts, a fluid-pressure motor
controfling their junction or separation, a

valve for reversing the motor, and an electro-

magiet in o control-eircuit leading away
from the switch for controlling the valve.
19. A high-potential switch, comprising

separable contacts, a fluid - pressure motor

controlling their junction or separation, a
valve for controlling the motor, an electro-
magnet controlling the valve, a control-cir-
cuit for the magnet, and a resistance cut into
the control-circuit after the valve has oper-
ated. R S

20. A high-potential switch, comprising

lligll¥lyt_1tt*11tizli switch prdvitled with

815,824

valve controlling the fluid-pressure, an elec-
tromagnet to operate the valve, a resistance
cut into the control-circuit by the operation
of the switch, and a lever controlling the re-
sistaiice having two movable fulecrums, one

being yielding toreduce damage from impact.

- 21. A high-potential switch, comprising
separable contacts, a fluid-pressure motor
controlling their junction or separation, a
valve controlling the fluid-pressure, an elec-
tromagnet to operate the valve, a resistance
cut into the control-circuit by the operatior
of the magnet, a lever controlling a normal

short circuit for the resistance having one-

end in'line for engagement by the magnet-ar-
mature, the other-end linked to the short-cir-

75

&0

cuiting contact, and two fulerums, one rigid

and separable, and the other elastic and per-
manently connected tothe lever.

22, A high-potential switch comprising
separable contacts, a fluid-pressuré piston
controlling their junction  or separation, a
latch to hold the switch open, and a. release
device governed by the application of fluid-
pressure to operate the lﬂ.t('\l.

23. A high-potential switch comprisin
fixed and movable contacts, a fireproof ceﬁ
inclosing said contacts, and a motor for op-
erating the switch mounted on the exterior
of said cell.

9o

95

24, A high-potentinl switch having a fixed

pole mounted on an insulating-base, a re-
movable contact therefor, means for discon-
necting the removable contact, without dis-
mounting the same, to render it dead, and
a codperating movable pole to make and
break the circuit. -
25. A hich-potential switch having a fixed
pole mounted on an insulating-base, a mov-
able contact therefor, a detachable movable

pole, and means for disconnecting the .con-

tact of the fixed pole to render dead the codp-
erating switch-contacts. |

26. A high - potential switch comprising
separable contacts, & fluid-pressure piston
controlling- their {unction and separation,
and pneumatically-controlled means for

holding the switch open when pressure tend-

ing te open the switeh is removed from satd

piston.

7. A high-potential switch comprising
fixed contacts submerged in-oil, one or more

eodperating vertically-movable bridging con-

tacts, a fluid-pressure piston for actuating

100

10§

| B

115

[20

snid bridging contacts, and {"leumativull}" "

released means for holding t
when pressure tending to open the switc
removed from said piston,

1e switch '{}ren

28. A high-potential switch comprising
fixed contacts submerged in oil, one or more. .
bridging -

confacts, u fluid-pressure piston for actuat-

cobperating  vertically - movable

ine said contacts, and mechanical means {for

118

s

130
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[

ing tG open the switch is removed from said | movable contacts, a horizontul member to

piston, said means being rendered inoper-

ative when fluid-pressure is admitted to the

piston to close the switeh. o
5 20, A high-potential switch comprising
- tixed contacts submerged in oil, codperating

movable contaets, a horizontal supporting

~member to which said movable contacts are
~connected, means for preventing the forma-
1o ton of an are between the fixed contacts, an
- operating-cylinder located above said mem-
ber, a piston in said evlinder operatively con-
~hected to sard member, and pnecumatically-

controlled means for engaging said member

15 to hold the switch in its open position. .
30, A high-potential “switch comprising

fixed contacts submerged in oil, cobperating

--movable contacts, a horizontal supporting
- member to which said movable contacts are
zo connected, a separate oil-chamber for each

of said contacts, an Ugerﬂ.t.-ing-iﬂylinder lo-

cated above said chambers, a piston in said
cylinder operatively connected to said niem-
ver, and pneumatically-controlled means for
1ts open position. -

31. A high- potential

‘25 engaging said member to hold the switch in-

switch comprising

- Hixed confacts submerged in oil, codperating |

 Witnesses:

which said movable contacts are connected,
means for preventing the formation of an are
between the fixed contacts, an operating-
cylinder located above said member, a piston
in said eylinder operatively connected to said
member, and latching means located adja-
cent to sald cylinder and operative to engage
said member to hold the switch in open po-

sition.

32, A high-potentinl switch, comprising
fixed contacts submerged in oil, codperating
movable contacts, a Jorizontal

tion of an are between the fixed contacts, an

operating-cylinder located above said mem-
ber, a i]m;t.-un in.said evlinder operatively con--

neeted to said member, and a mechanical
nieans for holding the switeh open rendered
ineffective when fluid-pressure is admitted to
the piston to close the switeh, |

In witness whereof I have hereunto set my

hand this 5th day of February, 1900.

- Bexsamiy B, v,
- Masen K. Jacossox.

_ supporting.
member to which said movable contacts are
connected, means for preventing the forma-

EDWARD MU HEWLETT.
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