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Apphcation ‘filed July 10,

The ‘invention aims to provide-a compam
‘tively simiple-and inexpensive circuit breaker
“whith ean be tisedin place of the oil switch -
“anidl aceessories now gener alty used on h*rgh—
tensxon cireuits.

The accompanying dnwm(rs 1lluétrnte em-
'bodunents of the mvenmon
Flg 1 152 perspectl\ e, partlv n sectmn, of

'Fm 1’* is a‘dingram of'the same;

’Fw [vis an dlternative dizgiam;

Fws 2 and 3 ave sectional views in° closed
“and’ ropeh” posmonq respectlvely, of ‘the
smtchcs o '

Fig.- 15 Is a sectional vm\\ on the ’hne 4——4

t)‘_f Fig. 3;

CFig. 5is a xe1t1cal sectmn through (me of
tho fuses, SO

Figs. 6,7 7 and 8 111ustrate a modiﬁcatlon,

Flrfs 6 and 7 being vertical elevations ‘with "
the parts in differ ent positions and Fig 8-be-
ng a section-on'the line 8--8 of Fig. T; -
i‘lt"@ 9 and ‘10 are ‘vertical sections in the
-~ Hosed anil open positions 1espeet1vely, 11-
25 lustr‘\tmw another modification;"
Fig. 11 is a view similar to FW 9-of - an-
‘other ‘modification;
Figs. 12 and 13 are views blmllﬂl‘ o Figs
‘9iand 10 lustrating another modzﬁcatmn,
= Figs. 14 and 15 are smnlar v1ews -of -dtill
anothﬂ mochﬁcatlon, AR
Fig. 16'is a perspectlve view 'in sectlon l-
st :hn,, the “invention ut111z1n0 ) dlﬁer-
ent type.of fuse; -
25 Tigs. 17 and 18 sire respeatlvely a \ertlcal
and-a horizontal gectmn ot the Tuse -and ‘re-
 Jated parts; .
Tig. 19 is a'per; spectn e view of the appara-
tus usgd asa selector switch’ mechamsm, :
Fig: 20 is an élevation, partly in section of
-a suitable opemtuw mechanlsm R
“The installation is designed to* replax:e the'
‘ oil switch or circuit” bledlsel ‘which 'is com-
“menly used on high- tension circuits. Tt miay
e be oper ated by ‘*hand or'by’ automahc means

CIRCUIT BREAKING AI’P.LBATUS

19328 Serial No. ‘281, 836

snml:n to those now used in:connection w1th

-0il circuit breakers; that is, by means of an

overlead, reverse current reverse -€nergy-‘or

other form of relay, orin fact-by anyusual or

suitable ‘automatic. mechanism: It ds de-

‘hus

“deviees -or ‘to ‘open ‘the circuit mechanically

’thmugh the operation ‘of relays, trip coils,
“springs and-other devices Whlch must be set

in motion.

conduetors 10 and 11 Jead to opposﬂ;e con-

‘neéctors 12 ‘mountéed ‘on-an 1nsulat1n<r base 13
Forming the bottom :of ‘a casing huvmtr side
walls 14, rear and front wills 15 a lonerltu—,
dinal partmon or barrier 15° and a Lop or”

cover hereinafter referred-to. ‘There arethus
two separate compartmerts carrying respec-

tively ‘the ‘main and ‘the rauxiliary switches
“heremafter -described. ‘Each connector car-
ries two bifurcated switeh blades 16 and 17.
‘Between the two connectors isa fixed vertical

transverse ‘barrier 18 with -a slot extending
through it for the passage of vertically slid-

ing -earriers 19 and 20 which -operate the
‘mevqble switch blades 21 and 22. " )

At each'side 'of the carrier 19 there is a
shelf 23 o1 which is a eonducting’ plate 24in

contact with the upper ‘end -of the 'switch
‘Blade 21 ‘and ‘carrying ‘three contactors 25
‘which -are detachably engaged by blades on

the lower ends of conductors 26 which lead

‘to ‘fuses ‘27, which pass through ‘the barrier

formed by the upper-part of ‘the-carr 1e1 19 of
‘insuldting materml

80
stgned to open the circuit by means of a fuse ™"

cirenit breaker which blows ‘directly -upon
‘the oceurrence:of adead short circuit.:
‘the circuit is ‘broken in ‘much less time than
'with previous devices where it has been nec-

es where 1ec- g5
“essary ‘to-overcome the inertia of mechanical “*

B0
“‘Referring first to Fms 1 and 12, tahe main

75

80 -

“"The carrier 20-is similar to bt Moves 1n- '

“Ulependenitly of the -carrier 19. It has at

eachiside s’ ‘shélf 28 with a' contactor: 99 con-

nected to ‘the ‘switch blade 22 and-adapted

for engagement by a blade on the lower end_
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of a conductor 30, the conductors 30 at oppo-
site sides of the barrier being connected
through a fuse 31 passing through the upper
part of the insulating carrier 20.

The carrier 19 supports and operates, there-
fore, a double break switch 21 at each side,
and between these switches there are three
branches with a fuse in each.

The branches 26 may  be in parallel as
shown in Fig, 1*; or they may be in series.
The invention is useful with one or any num-
ber of such fuses. Since they are intended

to take care of currents greatly exceeding

normal, such as dead short circuits, and must
therefore be of large capacity, it will gener-
ally be better to use several fuses. _

The carrier 20 supports a double break
switch 22 in parallel with the switch 21; and
in the connection 30 between the switch blades
22 there is a single fuse (though here again
a plurality of fuses can be used). This fuse
31 is of considerably smaller capacity in am-
peres than the fuses 27. Instead of having
a number of fuses 27 in parallel, each of such
fuses may be made of larger capacity and
the number of fuses correspondingly reduced.

In the mechanical operation of the breaker
the carrier 19 is actuated before the earrier
20. Various ways of securing this timing may
be utilized, Fig. 1 showing a manual oper-
ation. The lever 32 has a forked end with
one prong 33 engaging a short slot 34 in the
carrier 19 and with another prong 35 engag-
ing a longer slot 36 in the carrier 20. When
the lever arm 32 is raised the carrier 19 will
be lifted, and with it the switch blades 21 so
as to break the circuit through them, before
lifting the carrier 20 and its switch blades 22.

I have provided also movable insulating
barriers 37 and 38, Fig. 4, one pair on each
side of the central barrier 18. They are mov-

able across the air space between the switch

blades 21 and 16 (or 22 and 17) as the latter
are separated. . Their ends enter notches 39
in the central barrier 18 so that they form
nsulating barriers to cut off any arc between
the open switch blades. Springs 40 force
them forward.

When the switches are closed the barrviers -

are held back by the upward ears 41 which
bear against projections 42 on the upper part
of the carrier 19. The projections 42 have
tapered lower edges 43 which as the carrier
rises permit the barriers 37 to spring inward,
and when the carrier is drawn down force the
movable barriers 37 back.

A suitable type of fuse 27 is illustrated in
Fig. 5. The conductors 26 are clamped on the
opposite ends of a fuse strip 44 having a
blowing point 45 of reduced cross-section in
the small space between two plugs or pistons
46 which are tightly fitted onto the fuse strip

and - are carried loosely in a cylinder 47.

mounted in the carrier, the cylinder being
lined with insulating refractory material 48.

1,888,173

‘When the fuse blows the gas generated ex-
pels the plungers 46 forcibly and quickly out
of the shell and separates.the burnt ends of
the fuse strip so far as to prevent the main-
tenance of an arc between them. There is
also a repulsive effect between the two con-
ductors on opposite sides of the insulating
carrier 19. The side walls 14 (Fig. 1) of the
casing limit the distance to which the pistons
can be blown. The conductors are detachably
connected at their lower ends to the connec-
tors 25 to facilitate replacement. 7

The casing is covered on the top by fixed

lates 49, the space between which is spanned

y flanges 50 on the carriers when the latter
are down. This space is sufficient to permit
the upward passage of the carrier and the
fuses and connected conductor ends when the
carrier is lifted. On the outer edges of the
plates 49 there are hinged plates 51 which

complete the closure when they are down.
.When 'a fuse blows, the gases at opposite

sides of the carrier will lift the hinged plates
51 and be blown in opposite directions to the
right and left so as to avoid the forming of a
conductive connection, such gas heing largely

“metallic vapor which is highly conductive.

The separate carriers project above the cas-
ing so that they can be seized or clamped and
lifted out separately for repairs or replace-
ments.

" Figs. 6, 7 and 8 illustrate an advantageous
design of the switch blades and movable bar-
riers. 'The movable blade 21 has its lower
end 52 of reduced width. The barrier 37 has
a notch 53 in its end adapted to straddle the
reduced end of the blade 21. 'When the blade
is lifted from the position of Fig. 6 to that
of Fig. 7, and while there is still a conduct-
ing path between the blades, the barrier 37
can advance to the point of engagement with
the vertical barrier 18. Then as the upward
movement of the switch blade is completed
the barrier 37 will be thrown quickly across
the remaining distance, closing the narrow
path through which the current might other-
wise jump.

Figs. 9 and 10 iHustrate another design

-working on a similar principle. The upper

blades 21 have reduced triangular end por-

‘tions. 54 entering the lower blades 55: the

plane of these blades extending in the direc-
tion of movement of slides 87.. The latter
have lugs 56 with inclined forward faces en-
gaging the inclined faces of projections 57
mounted on the vertically moving carrier.

As the carrier is raised, the springs 40
press the slides 37 forward. The area of con-
tact between the switch blades is diminished
gradually. - But there is some contact unt;l
the slides 37 are advanced mnearly to their
closing position. The final lifting movement
of the switch blades permits the slides 37 to
move entirely across the gaps to the position
of Fig. 10. ‘
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Flg 11 “{Hustrates a ‘different btyle of ’&e-
“Yice for: ‘actuating’ the “shiding barrier
“They rest on fixed, ;plateb 58’ th ough- 'whlch
“the upper’ “hlades’ 21 pass. Ttnswn springs

5 59 urge the barriers forward, They are held
“back “by “engagement “with the “arms 60 of

“projecting ‘shelf 28 which' forms part of the
10 ‘barrier 19. ~“Asthelatter is raised, the slides

and to spring across'the gaps as sool ‘as‘the
‘blades are sufficiently elevated.

Y5

90

their inner edves as in Fig. 1.

5 -attached’ ,fuses and commchons to be hﬁ:ed
‘out of the casing. ‘

Fig. 18 shows the blades @1 hfted md the

_ .springs‘‘64. At the same ‘time’ this fgure
“ “-30

Joetrig: stepped as shown ati6r.

Pigs. 1and 15 1Ilustmte'tha 2 s of cut Ved‘“{',
sHdes or barriers 68 carried on-thelower efids:”
pivots T0-dnthe
¢ pressed Torward
"The™
ams 72 which ‘e
ms69 and-

‘of ‘arms 69 mounted-on ‘fixe
sides of the casing which'a
“byleaf springs 1 dimilarly-tuppor ted.
‘carrier ‘19 has sprojections or

“engage the forward edges of the:
40 hold thebarrier-68’ 1et1 acted whenthewslide
s down (Fig. 14), and release it -and allow

“the slide to spring imvard when Lhe sw1tph’-' }w

blade 21 is lifted clear (Fig. 15).

ot sectring “this” result.

metal cords T4 -whichdead throu ‘rh lmleg m
“the base 13 to weights 75.

hensed as eqmv"xlents tosthe: wewhts “Kow

“when a ‘fuse blows the adjacent: ends of the

-conductors ‘are’ quickly drawn dewn to‘the
"base 6f'the ca%mor at oppostte . 01(;1(“
insulating carvier, ‘the separation hei
‘or.than any 1‘os°1b‘e Jepeth of are w
e “maintained “between ‘the birit

"These ‘figtires ﬁlnsh atethe s '
“out-the shdlnrr barrie ,
S 7 herused with th’lS and-with various other ar-
] Tandeme'nts ‘of “the’ ‘fuses ' The Tases whxch

G0

he ()u] d

"To Tower the -* fei
“carrier and blades, the slides 87 are first with- =
draw,n by pressing ‘down.the lever arms 62. “ithe’
"Fig. 12 shows & construetion similarto that’
“of Fig, 9 except that the slides 37 are urged
“Forward by long teaf springs 64 fastened at
their upper-ends:tocross bars or studs 65 sup-
_ported from the’walls of the box. "This figure
15 used alsoto ithustrate o casing with ‘cover
sections 66 hiriged at the back mq’cead of'on
"The lifting of -
"the covers66 permrts ‘the cariiers with their -

‘shows'a ‘possible modification of the shape of ¢
‘the'tower end ‘of ‘the switeh blades ‘71 theae

"Ht'is important ‘that' the ends of the con-‘
“ductors ddjacent ‘to “the “fuse -~thould be
promptly and-widely separated when the fuse
blows, as described in connection swith Fig. 5.
Pigs. 16 and 18 show au alterniative method -
"The fusible'strips
)44 pass in’the -open through holes 73 in " the
“nsulating ‘carrier 19. 'To the upner end% ‘of
“the” con@uctors” 26, arve connected- wires or -

5 there will

-Or sprives may’

0“ thcf

B

“éomnéct the main vemfiucters 26 willallidow
“at-onte ‘and a stngle copll T4 mnd  woipht 4t
“such side is arfanged o pullidown theends

gt all the threeﬁcon&uetors ‘Alseparate pair
of cords-anil weightsis: nsed for ﬂlemﬁlwry
“set-of conductms 30,

“Tevers ‘mounted -anfixed- pivots 61 and having =+ Pig Huisbrate
arms 62 bearing under. ‘pr ojections 63 on the *

Blay ntno ot connectmg amembus 76 %m& ‘am
Aukilinry bus 7740a feeder 78. The switdh-

" me'mechamsms ofithdityp eﬂus&mmd&nmlg -
87 are Telensed to bear’ against the blades 21 -

1,-are shown-at79:and 80 ‘respectiveky inter-
posed in the: cormecbwns from’ﬁhe’bubes toithe
I‘ SEET

p@@x‘ﬁon— and’ 80 in e fopm jposltnon woithit
g rsorsietted tosthe! *bus ’3’6 and

(‘h connected‘ from thebus'q7. -~
Fref 20 rxﬂ*ustmtes‘a soterrord: mec’immn for
dctuatmo’ the carrier 19 of the maini“switch.

Frrthe Tull 1ine-position a:sslencid 81%as been
cendrgized to pill down' the carrier by means

of an arni'82-om the solenordl core, and 4 ing-
1ttt 83 has'released-wspringlateh 84 toengage
4t "85 ‘on’ the bettom ‘of the ‘carrrer and
otd the' Ia’btea ‘Gerwn amstﬂﬁhmr!as}sbnnce
‘of a spring 86. "When the switch is'4o be

Copenéd the ‘solenotd 83 1s energized. "The

~ddtencid 81" being ‘desenergized, ‘the sspring
.shdes 37 sprung inward by means of the

pusheshiyy’ the carrier 190 the-dotted: ‘posttion
“and’the solenoid 87 ‘beingdlso ‘de-energined
‘allows the liteh B8 ‘to ‘erter ‘the openmg‘BQ
and hold up the carrier 19. = This mecherrsm
“serves’ to -give the- -desired -quitk and *Wlde
tion o the-switéh ‘blades. -

he conmestors 12 mam’ swwtt:h ‘contprising
sseonditetors 24 with the paraftél conduc-
tors o bridges 26 ‘between them: eaéh*earry
fuge 2"* and’ an mrx‘lhmy ‘switéh eom-
hg' the: cem&rrétor “or hrridge 80 with ithe -

rrber posvd fuse 81, The'miain switch is op-

erated by the" em'mex 79, fmd auxﬂiary switch
r“the carrier 20,

~ The contluctors, 12 are “destgned of ‘guch

“capadity in' the-differertt partsthat mnermal
~operation the carrent will be so idistributed

hrough the mainand‘suxilisry switehes that
e no ‘lmbfhtv o' Movvmw of: aeny ‘of

thie Fuses!
When ‘the:main: $witeh i is. opera‘ted b'y rais-

ductors 26 “will “be “equally ‘moved -and ‘the

“necessary gap ‘will ‘be provided‘to break the

ic1rcmt therethrough. . The “movable “bar-

Tiers W111 also'close the spaces*to prevent car-
‘rent -arcing: -across' the terminals.

“Such bar-
viers,* however are not-essential inall cases.
Fig. 1> shows a Vaman*t in whidh ¢he:wwitéhes
926 are arranged ‘m*settes hetween the Tines

10'and-11’so ‘Ehat the ‘total aireap swhen the i
‘ends. - -
i '_‘Wﬂ. be three’ times the iextent of’movement

o'pene'd by raising” the carrrers “19

herwise. this *qxrallfgement 1s sanﬂar to
I*w 180 :
’I’he bre{fkmg ’o‘f e ‘cnmﬁt

ing the carrier 19 matually-or'#iutomatically,
‘the separable terminals ‘of Hie -severd] “eon-

o -
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60
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main switch will throw the entire load
through the auxiliary switch which remains

. closed and the auxiliary fuse 81 will blow

and thus completely break the circuit. When
this happens the movable barriers of the
main switch serve an important purpose in
preventing current arcing across the termi-
nals of the main switch. . The fixed longitu-
dinal barrier 15* will prevent the passage of
any flaming gas from one to the other of

-the compartments carrying the main and
.auxiliary switches respectively.

—'The scheme of breaking the circuit in this
way by .a: comparatively small fuse which
blows upon the opening of the switch is

. claimed 1n a pending application of Thomas

E. Murray, Jr. No. 257,861, filed February
29, 1928. : .

In case of a dead short circuit or similar
sudden overload, greater than the automatic
operating mechanism can take care of (or
where no such automatic. mechanism is pro-

+.vided) the fuses in the main switch will blow

25

the comparative resistances in the branches
of the circuit being regulated so that the

- percentage of overload will be greatest

through the main switch. When this hap-
pens the entire load will be thrown on the

; auxiliary circuit and its fuse will blow im-

30

mediately and complete: the break in the cir-
cuit. : :
When either the auxiliary fuse alone or

- both sets of fuses have been blown, new fuses

40

must be inserted before restoring the circuit.
. For this purpose the fuse carriers are lifted

to bring the fuses above the cover of the box
so that they are accessible for removing the
old and inserting the new fuses. The mount-
ing of the fuses is not illustrated in detail;
any usual or suitable mounting being avail-
able to permit such replacement.

The invention is illustrated for a single
line or conductor. For a multiple phase cir-
cuit, the apparatus described will be repeated
for each phase. The capacity of the several
fuses in the main switch (or of the single

* fuse, if only one be used) is preferably such

“that it will blow only upon the passage of a

current which is substantially higher than
its rated capacity; the rated capacity being

the normal current on the circuit. The fuse

.. should operate only with the current at least

ten per cent above its rated capacity and

_.preferably many times its normal (say

fifteen times). This is to insure that it will
not .operate except on an extreme short cir-
cuit. - For anything less, the automatic

. .mechanism will be depended upon to lift the

60 -

carrier and open the switch.
On a two hundred ampere load, for ex-

.- ample, a three thousand ampere fuse may be

used.  In:this way I avoid any substantial
heating of the fuse and any break from
small troubles. :

- The ordinary fuses in electric circuits are

1,888,173

designed for a very small overload, about
five per cent in most cases. So that a two
hundred ampere fuse is designed to blow at
about two hundred and ten amperes. The

fuse in the auxiliary switch on the other hand

is of very small capacity compared with the
normal current so that 1t will blow immedi-
ately upon the opening of the main switch.

It may, for example, be a fuse of five or ten
amperes capacity for a circuit carrying a
normal load of two hundred amperes. And
although the auxiliary fuse has its conduc-
tors 30 disconnectible at their lower. ends
from the circuit, yet this is not a-switch in the
ordinary sense. The detachable connectors
are not used to open the circuit. It is only
after the circuit is broken and the fuse is
blown that the terminals are disconnected
while the fuse is being replaced.

The movable barriers described are cov-
erved separately in another application and
are claimed herein only in connection with
the fuse arrangement. - :

Various modifications in detail may be
made by those skilled in the art without de-
parting from the invention as defined in the
following claims.

T claim:

1. Apparatus of the type described which
comprises, a pair of electric circuit termi-
nals, a'movable barrier separating said ter-
minals, a switch member extending through
said barrier and connecting said terminals
and .a fuse connected in parallel with said
switch and of a capacity to blow upon the
opening of said switch.

2. The apparatus of claim 1, in which the
fuse is mounted on a sliding barrier between
said terminals.

3. The apparatus of claim 1 in which fuses

.are included in the switch of a capacity much

greater than that of the fuse connected in
parallel.

4. The apparatus of claim 1 in which an
insulating plate is automatically moved be-
tween said terminals and said switch. upon
the opening of said switch.

5. Apparatus of the type described which
comprises a pair of switch terminals for a
high tension electric circuit, an enclosure for
said terminals having an insulating barrier
between said terminals, a slidable switch
bridging said terminals across said barrier,
an arc intercepting plate and means for auto-
matically moving said plate into arc inter-
cepting position against said barrier upon
the sliding of said switch to open position.

6. The apparatus of claim 5 and a fuse in
said switch. :

7. The apparatus of claim 5 and a fuse
connected in parallel between said terminals
and of less capacity than said switch.

8. The apparatus of claim 5 and, a fuse
connected in parallel between said terminals
and of less capacity than said switch and a.
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carrler for said fuse slidable in said barrier
to sever the connection of ‘said fuse to said
terminals.

9. The apparatus of claim 5, a fuse con-
nected in parallel between said termmals and

- of less capacity than said switch, a carrier

for said fuse shidable in said barrier to sever
the connection of said fuse to said terminals
and an actuating means for said switch and
fuse carrier to.successively open said switch
and shift said fuse carrier.

10. Apparatus of the type described which
- comprises a pair of circuit terminals, a

switch bridging said terminals, a fuse bridg-
ing said terminals, means for separating said
switch from said terminals while said fuse

is connected to said terminals and then sepa- -

rating said fuse from said terminals.

11.  Apparatus of the type described which
comprises an enclosure having a barrier of
mnsulating material, a pair of high tension
electric terminals the terminals of said pair
being on opposite sides of said -barrier, a
pair “of carriers slidably mounted in said bar-
rier, and projecting from opposite walls of
said enclosure, a switch mounted on one of

15. The apparatus of claim 14 in which
the fuse on blowing separates the fuse termi-
nals beyond possible arcing distance.

n apparatus of the type described
Whlch comprlses a pair of electric circuit ter-
minals and a barrier separating said termi-
nals, a movable switch member extending
thmugh said barrier and connecting said ter-

70

minals, and a fuse connected in parallel with.

said switch and of a capacity to blow upon
the opening of said switch.
In witness whereof, I have hereunto s1gned

ny name. -
‘ THOMAS E. MURRAY.

said carriers to engage and bridge said ter-

minals, a fuse comprised in said switch, a
second switch mounted on said second car-
rier and bridging said terminals in parallel

with said first switch, a fuse of less capacity -

than that of said first switch comprised in
said second switch and an actuating means
to successively engage said first and said sec-
ond switch carriers and move them to open
position.

12. The apparatus of claim 11 and an arc
quenching means slidable to engagement
with said barrier between said terminals and
the engaging ends of said switches.

13. The apparatus of “claim 11, an arc
quenching means slidable to engagement with
said barrier between said terminals. and the
engaging ends of said switches, and in which
the switches and quenching means are
formed to limit the path and dimensions of
the arc as the quenching means moves to
quenching position.

14. Apparatus of the type described which
comprises an enclosure having an insulating
barrier and a pair of electric terminals; the
terminals of said pair being on opposite sides
of said barrier, a carrier of insulating mate-
rial slidable in said barrier and extending
through opposite walls of said enclosure to
fornr separate compartments on opposite
sides of said barrier, a switch carried by said
carrier -and bridging said terminal and
breaking contact therewith upon the sliding
of said carrier, and a fuse connecting said

contacts -in parallel with said switch and

immediately after the opening of said switch,
said fuse being of a less capaclty than sald
switch. - ,
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