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Francis J. Charewicz, Lanesboro, and Sidney R. Smith,
Ir., Stockbridge, Mass., assignors to General Electivc
Company, a corporation of New York -

Application September 11, 1956, Serial No. 609,219
19 Claims.- (CL 200-—148)"

This invention relates to a load break device, and more.

particularly, to a load break device of the general type
comprising a very small expendable-and replaceable car-

tridge, case, capsule or receptacle of high pressure blast

generating material which is utilized to interrupt the
electrical arc accompanying manual opening of .a.switch,

By -a-switch-is meant a manually operable .switch such
as a disconnect blade, as well as manually and automat-
ically operable circuit -interrupters such as enclosed or
open type cutouts.

The invention is an improvement-on the load break: 2

device disclosed and broadly claimed in copending Car-

penter and Smith- patent application Serial No. 578,995,
filed April 18, 1956, and assigned .to the -same assignee:

as the instant case.
In the forms of the invention illustrat'ed in the 'dr'aWinb

bemg located in the lower end of an enclosed type cutout

although the invention is not necessarily restricted to such’
The cartridge could be posi-

location of the cartridge.

tioned in the upper end of the enclosed:cutout. How-

ever, such location of the cartridge may tend to comipli~

cate the upper end of the cutout. Also, if the ¢artridge

is positioned in the upper end of the cutout there may
be a greater danger of accidental initiation of the high’

pressure blast from' the cartridge during’ closing” move-
ment of the cutout door unless special precautions ‘are
taken. By positioning 'the cartridge in the lower end of

the cutout the danger of accidental firiig “is minimized-

since the lower contacts are closed beforé  an-arc is drawn
between the 'upper contacts-during closing ‘movement of
the door. ' Also, sincé 'the lower contacts-areisolated

from each other when the door is openedthe Tower’end of

the cutout is'a practical place at which‘to' draw an arc to
thecartridge ‘to initiatethe-high pressure blast: * Inas-

much as the cutout is enclosed the high pressure blast

from the cartridge will be reflected from the rear of the
cutout housing across' the' arc' drawn between the upper
contacts or the high pressure ‘blast may be-directed ‘direct-
ly ‘across the electrical arc to be interrupted.-
However, in open type- cutouts there‘is no enclosed
housing from which to reflect a high' pressure-blast.
Also, in some forms of open type cutouts the lower con-
tacts are not-isolated from' each  other wheri’the cutout
is open. This means that .if an electrical’ arc is to ‘be

drawn to the cartridge-to fire the same it would be more:
However, .

practical to do this-'at the ‘upper: contacts."
locating the cartridge at the upper end of-the -cutout still

poses the problems of accidental initiation ‘of’ the high-
pressure blast during closing of the-cutout: and possible

complication of the upper -end of the cutout.

It is desirable for a -load ‘break device to “be uncom-
plicated, Tow cost, and ‘have a relatively small number of
parts for several reasons.  Since load break devices-are
operated rather infrequently a high cost'is not warranted.
Also, if the load break device is complicated- or has a
relatively: large number of parts-it may.be more apt to
be faulty or inoperative when its service is required. For
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instance, some prior -art load break devices have rather
complicated mechanical mechanisms -which- are *apt to
stick; jam, or become corroded, -and particularly after
installation and exposure to- the weather for some - time.:
These requirements that the load break device:be uncom-
plicated and low cost, and have a relatively small- number
of parts generally speaking are in direct opposition to the
requirement that no high pressure blast be accidentally
initiated during closing movement of the cutout.

It is an object of this invention to provide a rehable,
uncomplicated, and low cost load break device for open
type switches and cutouts.

In our invention the load break device comprises a-
very small expendable and replaceable capsule of high
pressure blast generating: material or an electrical arc
interrupting capsule. - In the preferred forms.of our in-
vention the capsule is carried by the latched end of a
switch ‘member or fuseholder in a very uncomplicated
manner which requires a very small number of parts.
Means is provided for automatically or manually condi-
tioning the capsule to be effective to interrupt an electrical
arc which is drawn to said latched end when the switch’
member or fuseholder is being manually openéd, but to
otherwise automatically or manually render the capsule
inactive, as when an electrical arc is being drawn to said
latched end when the switch member or fuseholder is being
manually closed. This means is likewise very uncom-
plicated and has a very small number of parts.

The subject matter which we-regard as our invention’
is particularly pointed out and distinetly claimed 'in the
concluding portion of this specification.” Our invention,
however, both as to its organization and method of op-
eration, together with further objécts and advantagés’
thereof, may best be understood by reference to the fol-
lowing “description taken in connection with the accom=
panyirig drawings in which

Fig. 1 is a side elevation view of one form'of our in-
vention in the closed position; and °

Fig. 2 is an enlarged ‘top view of the load break device
of Fig:'1 when viewed in the direction of arrow 2 of
Fig. 1; and v

Fig. 3 is an enlarged side elevation view similar to that’
of Fig. 1 just after unlatching of the switch member; and

Fig. 4 is a sectional view taken along the line 44 of
Fig. 3; and

Fig. 5 is a side -elevation view similar to that of Fxg 3
just after ‘the capsule has left the latch;-and"’

Fig. 6 is an enlarged side elevation view to illustrate
the position and operation of the parts durmg closing of
the switch; and

Fig. 7 is a side elevation view-of a second form of our
invention- at the start of opening of the switch member;
and

Fig. 8 is a sectional view taken along the line 8—8 of
Fig. 7; and

Fig. 9 is a side elevation view illustrating the position
and operation of the parts during closing of the switch;
and

Fig. 10 is a side elevation view of a third form of our
invention in the closed position; and -~

Fig. 11 is a side elevation view during opening move-
ment; and

Fig. 12 is a sectional view taken along the line 12—12
of Fig. 11; and

Fig: 13 is a side elevation view of a fourth form of
our invention at the start of opening of the switch mem-
ber.

Like reference numerals will be used throughout Figs.
1-13 to indicate identical parts.

Referring now particularly to Fig. 1, illustrated therein
is an open type switch which comprises an elongated
electrical insulator 1 and an elongated switch member
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or fuscholder 2. This switch is an open type fused
cutout of the kind more particularly described in Strobel
Patent 2,685,013, issued July 27, 1954, and assigned to
the same assignee as the instant case. The insulator 1
has a contact latch 3 mounted on the upper end thereof
and a hinge element 4 mounted at the lower end thereof.
A mounting strap 5 surrounds the central portion of the
insulator 1 so that the switch can be mounted from the
crossarm of a line pole or the like by virtue of a support
bracket 6 which is connected to the strap 5. Obviously
the latch 3 and hinge element 4 need not necessarily be
mounted on an elongated insulator but may alsoc be con-
nected to two smaller insulators which are spaced with
respect to each other and are suitably connected to a
supporting or mounting structure. The insulator 1 may
comprise porcelain or other appropriate electrical insu-
lating material. The fuseholder 2 is of the type which
will automatically interrupt an overcurrent and drop out
to the open position. As will be more apparent herein-
after in our invention the load break device dces not in-
terfere with automatic dropout action of the fuseholder if
such action is desired. Additionally, the holder 2 need
not necessarily be a fused circuit interrupter buf may
comprise other types of electrical circuit interrupters.
Also, in our invention a switch member such as a dis-
connect blade could be substituted for the fuseholder 2.

The contact latch 3 has a terminal 7 connected thereto
for receiving an electrical line lead, and the hinge ele-
ment 4 has a terminal 8 for receiving another electrical
line lead. The upper end of the fuseholder 2 is latched
closed by the latch 3 and the lower end of the fuseholder
is pivoted or hinged to the hinge element 4. Accord-
ingly, an electrical circuit is completed between the
terminals 7 and 8 through the fuseholder 2.

The fuseholder 2 has an eletrical fuse link & disposed
therein. The upper end of the fuseholder 2 has a metal-
lic collar 10 secured thereto. The upper end of the fuse
link 9 is electrically connected to the collar 18 as well
as to a closure contact cap 11 for the upper end of the
fuseholder 2 inasmuch as the upper end of the fuse link
9 is clamped between the collar 1§ and cap 11 ia a man-
ner which is well known to those skilled in the art.

The fuseholder 2 has an electrical fuse link 9 disposed
lating material and the interior thereof is so comstructed
whereby electrical arc extinguishing gases are generated
within holder 2 when the fuse link 9 is ruptured to cause
a gaseous expulsive action out of the lower open end of
the holder 2. Such gaseous expulsive action may be
obtained by lining or coating the interior of the holder
2 with a material which will evolve electrical arc ex-
tinguishing gases when subjected to an electrical arc or
the heat thereof.

The holder 2 has a generally L-shaped metallic mem-
ber 12 pivotally connected at the upper end thereof to
the holder 2 at the pivot point 13. The lower left-hand
end of the member 12 has a pair of trunnions 14 formed
thereon which are adapted to be received in a pair of
bearing grooves 15 formed in the hinge element 4. The
holder 2 and member 12 together comprise a toggle. The
fuse link 9 is brought out of the lower open end of the
holder 2 and is tautly fastened to the member 12 to keep
the right-hand side thereof butted up against the holder
2. The member 12 also has a not shown contact portion
formed thereon which is engaged with a not shown con-
tact portion of hinge 4 when the fuseholder 2 is in its
closed position. This is described in greater detail in
said Strobel Patent 2,685,013.

When the fuseholder 2 is latched closed an electrical
circuit is completed from the terminal 7 through the
latch 3, cap 11, fuse link 9, member 12, hinge element
4, to the terminal 8. If an overcurrent occurs in this
electrical circuit the fuse link 9 will be melted. This
means that the holder 2 and the member 12 are no longer
immovably connected with respect to each other whereby
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the holder 2 is free to drop in a downward direction to
disengage itself from the latch 3. It will be appreciated
that this downward movement of the holder 2 during
self unlatching is accompanied by pivotal movement of
the holder 2 about the point 13 with respect te the mem-
ber 12 as well as pivotal movement of the member 12
with. respect to the hinge element 4 about the pivot
point 14. Such movement results in extraction of the
lower fused end of the fuse link 9 from within the
holder 2 and simultanecously gases are evolved within the
nolder 2 and expelled out of the lower open end of the
holder. Removal of the fuse link 9 from within the
holder 2 results in elongation of the electrical arc and
the expulsive gaseous action also contributes to extin-
guishment of the fuse arc. The fuseholder 2 will ulti-
mately drop down to a position which is reversed with
respect to that shown in Fig. 1 whereby the lower end
of the fuseholder will be positioned above the upper end.
In our invention the load break device does not interfere
with dropout action of the holder 2. After the holder
2 drops out to a full open position it can be unhinged
from the hinge element 4 and re-fused and then rehinged
with respect to the hinge element 4 and fully closed.

Sometimes it is desired to manually interrupt the elec-
trical circuit as when it is desired to make repairs on
electrical equipment on the line. This can be accom-
plished by manually opening the fuseholder 2. An eye-
let handle 16 is connected to the upper end of the fuse-
holder and this eyelet handle is adapted to receive the
hook of a conventional switch stick whereby the holder
2 may be manually pivoted open. During manual open-
ing of the fuseholder 2 the fuse link 9 is intact whereby
an electrical arc is drawn between the latch 3 and the
contact cap 11 as these two parts are being separated.
If the line is carrying heavy currents at high voltages this
arc will persist even if the fuseholder 2 is moved to the
fully opened position. It will be appreciated that this
condition is dangerous to the safety of the lineman even
though he may be opening the switch with a switch stick.
Also this condition may have an injurious effect on the
cutout parts as well as cause a short circuit to ground.
For instance, a high wind may blow the heavy arc into
the lineman or into contact with a grounded object.
Also, heavy arcing has a corrosive effect on the cutout
parts. This arc may be interrupted by reclosing the fuse-
holder 2. However, if heavy currents at high voltages
are present on the line similar arcs will be drawn be-
tween the latch 3 and the cap 11 on subsequent reopen-
ings of the fuseholder 2. For this reason a load break
device is very desirable.

Referring now also to Figs. 2-6, in the first form of
our invention the load break device comprises a very
small expendable and replaceable cartridge, case, cap-
sule, or receptacle of high pressure blast generating mate-
rial which is utilized to interrupt the electrical arc ac-
companying manual opening of the switch. For instance,
a cartridge 20 may be filled with compressed gas such
as carbon dioxide, nitrogen, or sulphur hexafluoride, or
chemical compounds which will evolve a gas blast when
subjected to an electrical arc, or even gunpowder. The
capsule 20 is pivotally connected to the upper end of the
fuseholder 2 by a spring finger 21 of a spring 22. A
capsule holder 23 is connected to the spring finger 21 at
the upper end thereof and the lower end of the spring
22 is coiled about a stud 24 and then connected to the
eyelet handle 16. The eyelet handle 16 may be fabri-
cated from a metallic strip: which has two eyelets formed
at the opposite ends of the strip. This strip is folded
about the collar 10 so as to be in electrical contact there-
with and then the folded strip is bolted to the coilar by
the stud 24 with the two eyelets of the strip being in reg-
istration with each other. Thus, as probably best illus-
trated in Fig. 4, the stud 24 has a pair cf nuts at the
opposite ends thereof and a collar 25 between the nuts.
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Opposits portions “of the' eyelet handle 16 are disposed
between one of the nuts and the collar25; and the coiled.
portion “of spring 22" is" disp=sed between the otheér one
of the nuts and the collar'25. However, the particularly
illustrated ‘manner of connecting the spring finger 21 to
the 'upper-end of the fuseholder 2 is not absolutely nec-
essary. -~ Obviously ‘other equivalent means could be em-
ployed’ for performing this' function. = The’ important
consideration 'is*that the spring finger 21 be electrically
connected to the ‘contact ‘cap 11 so that when the fuse-
holder -2 is<opened an electrical arc will be drawn from
the lateh' 3 to‘the ‘cartridge 29 instead of to the cap 11.
The upper ‘end of ‘the capsule 20 has a tip 26 formed
thereonwhich is hollow and very thin walled so that an
electrical - arc -can -easilyburn- therethrough to initiate
a high pressure blast from the capsule 29. ‘In the closed
position ‘of the fuseholder 2 the 'spring finger 21 extends
across the generally horizontal plane of. the latch 3 along
the left-hand edge-theéreof when the switch is viewed from
the right-hand’ side. Also, along said left-hand edge
adjacent to the outer 'end of the latch3 is formed a tab
or catch 27. Obviously the parts could be reversed to
place the catch 27 and-the spring finger 21 with its cap-
.sule 20 on the right-hand ‘side- of ‘the switch. In the in-
active’ position” of the ‘load break device illustrated in
Fig. 1 the capsule 20 is positioned above the horizontal
plane of ‘the-latch 3 as well as above the contact 11, and
the catch 27is disposed in front of the spring finger 21.
Wheén' the fuseholder 2 is opened the catch 27 will de-
flect’ the spring-finger 21 downwardly slightly and the
spring’ finger 21, capsule holder 23, and -the capsule 20

will slide along the catch:27. The contact cap 11 will.

break® contact with the latch 3 before the capsule 20
breaks contact with the latch 3 ‘and: the tip 26 will be the
last point of electrical contact between the latch 3 and
the ‘upper - endof  the fuseholder 2. Accordingly, an
electrical ‘arc 28 drawn-between the latch 3 and the upper
end-of the fuseholdér 2 will''be established between the
latch '37and the tip-26 ‘of the capsule 26. This action is
illustrated:in ‘Figs. 3 and 5. The electrical arc 28 will
burn through ‘the tip' 26 and ‘initiate 2 high pressure blast
across the electrical arc 28. If a compressed gas such
as carbon’ dioxide: gas is contained within' the capsule 20
the suddén escape of this gas therefrom will have a cool-
ing ‘effect on “the 'termini of the ‘electrical ‘arc- 28 at the
latch 3 and the upper iend ‘of the capsule 20 as well as
on-thie arc itself. ~Such’ high pressure blast as well as
this’ coolingteffect either aloné or in combination will be
effective to ‘extinguish the-electrical arc 28:

After: the ‘cartridge 20 leaves the latch 3 it will return
fromits ‘slightly: downwardly deflected position to its in-

active position-illustrated in-Figs. 1 and ‘6. This return’

of ‘the load break-device to its: inactive positicn: is" auto-
matic by virtue of the resiliencycof the spring finger 2%
wheéreby:when "the 'used: cartridge 20 is replaced with a
new: cartridge<the “new- cartridge ‘will not be accidentally
firéd during manual «closing:of the fuseholder 2. It will
be -appreciated-thatas the fuseholdér 2 is being pivoted
closed:an electrical arcrmay be established bétween the
latch 3rand:theupper-end-of the fuseholder and during
this time it is desirable fér-such-electrical arc to"be
drawn between-the latch-3 and the cap 11 instead of be-
tween the latch 3 and the capsule 20 so that the new
capsule’ will be-preserved for use during a subsequent
mantialcpening: of the switch. As illustrated in Fig. 6,
during - closirig movement of the switch the capsule 20
and-its-tip 26 is-positioned well-above the contact cap
11-so that-any-arc which-is drawn between the latch 3
and.the-upper -end. of - the fuseholder 2 will extend from
the-latch-3.to the contact cap 11. Referring also to Fig.
2, it will ‘be seen that.due to the particular curvature
given to the outermost edge of the catch 27 the catch 27
will not interfere with full closure of the switch. The
spring “finger. 21 will be deflected slightly in a sidewise
diréction’ away ‘from the fuseholder’ 2 and ‘slide along the

2,834,856

catch"27 ‘as the switch is beiﬁg"fully closed after which
spring finger 21 will ultimatély ‘pass  the catch 27 and
snap” back to its position illustrated in.Figs. 1 and" 2.

- This action is automatic and due to the ‘inactive position

[

10

50

=
ad

40

50

60

70

75

of the load break device as illustrated in Figs. 1 and'2 it
will now be readily apparent ‘that ‘the load break device
will not interfere with automatic dropout action of the
fuseholder 2 ‘if ‘such "action is provided for 'in the ‘open
type cutout.

Referring now to Figs. 7-9, in the second form of our
invention the load break device is manually ‘inactivated
during closing ‘movement of the ‘switch and is manually
conditioned "to ‘be effective in’ interrupting the electrical
arc during opening of the switch. .The cartridge 30 is
carried in front of the cap 11 by a cartridge holder 31.
The cartridge holder 31 is in turn carried by a member
32 which is pivotally connected to and carried by: the
upper ‘end of the fuseholder 2. The member 32.is con-
nected to the upper end of fuseholder 2 by virtue of a
clamp which comprises a pair of clamping blocks 33 and
bolts 34. The member 32 is pivoted to the left-hand bolt
34 and the blocks 33 are censtructed from electrical in-
sulating ‘material or are spaced from the collar 19 so
that the cartridge 30 preferably is eléctrically connected

> to the cap'11 only when its rear end butts up against the

cap 11, An operating handle 35 which has an eyelet 36
formed at the outer end therésfis connected at the inner
end thereof to the lower end of the member 32 such as
by welding, or the members 32 and 35 may comprise
integral extensions of each other. As illustrated in Fig.
9, when the switch is being closed the handle 35 is pushed
upwardly and toward the 'left. " This causes the cartridge
30 to pivot away and out of contact with the cap 11.
This means that the cartridge 30 is not electrically con-
nected to the cap 11 whereby if an electrical arc is drawn
between the latch 3 and the upper end of the fuscholder
2 during closing ‘movement. of the switch, said electrical
arc will ' be drawn between the latch 3 and the cap 11
instead of between the latch 3 and the “tip 37 of the:
cariridge 30¢. Forward plvotal movement of the cartridge
36 ‘away from“the cap 11 is limited by abutrment of a
central portion of the handle 35 with the underside of
the clamping blocks 33 in the manner illustrated in Fig. 9:
When' it is desired to manudlly interrupt the load current
the handle 35 is- pulled ‘downwardly "and" outwardly to
the position illustrated-in Fig. 7. This causes the car-
tridge 30 to’ pivot toward ‘the cap 11 and'be placed in
electrical contact” with' the cap 11. " The" cap 11 leaves
the latch 3 before ‘the capsule 30 and the tip. 37 is'the
last point of electrical contact beétween the latch 3 ‘and
the~ upper -end of the fuseholder 2 whereby an electrical’
arc is drawn between the latch 3 and the tip 37 'in the
manner illustrated in broken'line outline in Fig. 7. Said-
arc will burn through the tip 37 and cause ‘a high ‘pres-
sure blast to emanate from the cartridge 39 to interrupt
said arc.- If'it’is desired to have no arcing to the cap
11 when closing the fuseholder in order to prohibit cor-
rosion of cap 11 by arcing the blocks 33 may be made
from conducting material ‘and be placed in contact with"
the collar 16 ‘whereby- the cartridge 30 and holder 31 are
at all times in electrical contact with cap 110 However,
when the fuseholder is being closed no arc will be drawn
to tip 37 since the cartridge 36 is still pivotsd away from
cap: 11, andthe arc whicli is drawn to the upper end of

5 the fuseholder is-drawn to the holder 31 instead of to

the cap 1.

The- third form of our invention illustrated in - Figs.
10-12 is similar to the sécond form of the invention ex-
cept that the high pressure blast is ‘manually initiated by
mechanical ‘punctiring of the cartrldge but the load break
device is automatically held in an inoperative condition
durng closing movement ‘of the switch: The car tridge
49 is carried by a cartridge holder 41 Whlch in turn is
removably connected toa member 42 which is pivotally
connected to one of the bolts 34 and the Gperating handle:
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35. The cartridge 40 is freely slidable within the car-
tridge holder 41 and protrudes at its rear end through
the rear end of holder 41 whereby the rear end of the
cartridge 40 is in continuous contact with the cap 11.
Within the forward end of the holder 41 is positioned a
sharp barb 43 which is adapted to puncture the frent end
of the cartridge 40 when the handle 35 is moved towards
the right and downwardly to open the switch. The front
end of cartridge 49 is closed by a very thin diaphragm
44 which may be readily punctured by the barb 43 where-
by a high pressure blast will be released frony within the
cartridge 40 out through the front open end of the holder
41. The front end of the holder 41 is tapered slightly
and positioned between this tapered portion and the
cartridge 46 is a spring 45 which continuously urges the
cartridge 4@ against the cap 11 and the cartridge hoider
41 in a pivotal direction away from the cap 11 ss that
the barb 43 is spaced from the diaphragm 44 except
when the switch is being manually opened. As illus-
trated in Fig. 11 when the handle 35 is moved outwardly
and downwardly the cartridge holder 41 is caused to
pivot toward the cap 11 whereby the diaphragm 44 is
punctured by the barb 43. Simultaneously the cartridge
40 is caused to roll or pivot about its rear end on the
cap 11 whereby the punctured end of the cartridge 49
will be pointed towards the latch 3. The last point of
electrical contact between the latch 3 and the upper end
of the fuseholder 2 is at the restricted forward end of
the cartridge holder 41. That is, the path of electrical
current. flow between the laich 3 and the upper end of
the fuseholder 2 is along an arc which extends between
the latch 3 and the front end of cartridge holder 41 and
then through the cartridge holder 4%, spring 43, and
cartridge 49 to the cap 11. When the diaphragm 44 is

punctured a high pressure blast of gas will be released -

therefrom across and into the arc to extinguish the same.

Referring now to Fig. 13, in the fourth form of our
invention the capsule or cartridge 50 is constructed from
frangible electrical insulating material. The cartridge 50
is carried by a metallic cartridge holder 51 which is
pivotally connected to the upper end of the fuseholder 2
at the bolt 34 by the member 52 which carries the car-
tridge holder 51. At the front of the cartridge 50 is a
metallic terminal or tip 53 and at the rear of the cartridge
50 is a metallic terminal 54. The terminals 53 and 54
are interconnected by a fusible element 55. The car-
tridge 50 is filled with a material 57 which is adapted
to generate copious quantities of electrical arc extinguish-
ing gases or vapors. For instance, the capsule 5¢ may
be filled with boric acid powder which will evolve gases
at high fuse currents or it may be filled with a liquid
such as water which will evolve vapors. A cap 58 or
other equivalent means on the front end of the cartridge
holder 51 forces the terminal 54 info electrical contact
with the rear of the cartridge holder 51.
switch is being manually closed the handle 35 is moved
upwardly which causes the rear of the cartridge holder
51 to move away from the cap 11 whereby electrical
contact therebetween is broken. When the switch is
being manually opened the member 52 is pivoted in a
right-hand direction which places the rear of cartridge
holder 51 in electrical contact with the cap 11. Accord-
ingly the last point of electrical contact between the latch
3 and the upper end of the fuseholder 2 will be at the
terminal tip 53 which projects a slight distance from the
front of capsule 50. An arc will be drawn between the
latch 3 and the tip 53 and the path of electrical current
flow will be from tip 53 through the fusible element 55,
terminal 54, and the rear of cartridge holder 51 to the
cap 11. The current will melt the fusible element 53.
If the current is relatively high, high gas or vapor pres-
sures will be generated from the cartridge filler material
57 whereby the cartridge 5¢ will be fractured and a high
pressure blast will be directed across and into the elec-
trical arc between latch 3 and tip 53. In order for the
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cartridge 50 to be frangible it may be constructed from
electrical insulating material such as glass although the
invention is not necessarily restricted thereto inasmuch as
other electrical insulating materials which will burst
under high pressures can be utilized. . At low electrical
currents the element 55 will fuse and the fuse arc may
be extinguished within the cartridge 50 before sufficient
pressures are built up within the cartridge 50 to fracture
the same. That is, the various part of the cartridge 50
may be so constructed and calibrated such that the elec-
trical circult is interrupted within the cartridge 50 with-
cut rupture of the same at low currents but at high cur-
rents the electrical circuit may be interrupted by fracture
of the cartridge 5¢ and an accompanying high pressure
blast across and into the electrical arc. However, it will
be appreciated that this difference in extinguishing the
electrical circuit depending upon whether the current is
a relatively low or high one is not absolutely necessary.
For instance, the arrangement may be such whereby the
cartridge 59 is exploded at both low and high currents
with the electrical circuit being -interrupted by a high
pressure blast and the arc cooling effect of the filler
material 57. Alternately, the arrangement may be such
whereby the electrical circuit will be interrupted at both
low and high currents within the cartridge 50 without
explosion of the same. Also, as explained with respect
to Figs. 7 to 9 the blocks 33 may be made from conduct-
ing material and be placed in contact with collar 10 to
draw the arc upon closing movement of the fuseholder
to the holder 51 instead of to the cap 11. However, in
this arrangement too, the arc is not drawn to the tip 53
when the fusehclder is being closed since when the fuse-
holder is being closed the cartrigde 50 and holder 51
are pivoted away from the cap 11.

In our invention means is provided whereby the arc
interrupting cartridges 20, 30, 40 and 50 are not expended
when the fuseholder 2 is being closed in on the contact
latch 3 which is adapted to have an electrically energized
or live section or branch line connected to the terminal -
7 thereof. It will occur to those skilled in the art that
it is possible for such means to be omitted and for the
cartridges tc be mounted on the fuseholder after it has
been closed. However, this procedure is not recom-
mended since it would be a threat to the safety of the
lineman. Of course if such a procedure were followed
this section of the line could be de-energized by opening
a main breaker back in the main line, but this would
result in interruption of service on other sections of the
line. In our invention since means is provided whereby
a new cartridge will not be expended when the fuseholder
is being closed the lineman may put in a new cartridge
by working with hot line tools which does not threaten
his safety or necessitate an interruption of service on
other sections of the line.

While there have been shown and described particular
embodiments of the invention, it will be obvious to those
skilled in the art that changes and modifications may be
made without departing from the invention, and there-
fore, it is intended by the appended claims to cover all
such changes and modifications as fall within the true
spirit and scope of the invention.

What we claim as new and desire to secure by Letters
Patent of the United States is:

1. A manually operable circuit maker and breaker for
controlling the energization of electrical apparatus from
a source of electrical energy, comprising, in combina-
tion, a fixed contact for conmection to said source, a
cooperating manually operable and removable switch
member for connection to said apparatus, an expend-
able and replaceable cartridge for producing an elec-
trical arc interrupting fluid blast, said cartridge being
small with respect to said switch member and being
detachably mounted on said switch member, means for
initiating said fluid blast into an electrical arc which
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is - established when-said- switch member is- manually
opened; and -means rendering said ‘initiating-means-in-
active-when said switch member is being manually closed
and- active' when’ said switch member is- being manually
opened.:

2. A manually operable circuit maker and breaker for
controlling the ‘energization of electrical apparatus' from
a source of-electrical enmergy comprising, in combina-
tion; ‘a-fixed contact" for connection to -said source, a
cooperating manually operable and rémovable switch
member ' for ‘connection - to said apparatus, an expend-
able - and replaceable cartridge - for ‘producing an elec-
trical “arc interrupting fluid blast, said cartridge being
small” with respect to said switch member and - being
detachably and ‘pivotally mounted on said switch mem-
ber, means for inmitiating said fluid-blast into ‘an elec-
trical’ arc which is established between said fixed contact
and switch" member, and’ means for operating -said ini-
tiating- means .to an active condition” when- said ‘switch
member is ‘being manually- opened ‘but to an inactive
condition when’ said' switch’ member is being manually
closed:

3. An-auntcmatic overload  responsive circuit breaking
device “which 'is manually ‘operative to close a circuit
and selectively manually operative to open said circuit
for controlling ‘the energization of "electrical apparatus
from a source of electrical energy; comprising; in com-
bination, a fixed contact for electrical connection to said
source, a cooperative manually operable and removable
switch ‘member for connection to:said apparatus, a re-
placeable and  expendable fluid blast producing cartridge,
said catrtridge being small with respect to said switch
member and being detachably carried by said . switch
miember; means for ‘initiating: said’ fluid - blast into ‘an
electrical arc 'which is established at said 'switch member,
and means rendering said initiating means operative when
said ‘switch member is being manually opened but inop-
erative when 'said switch member is being manually closed.

4, An automatic ‘overcurrent responsive circuit “break-
ing device “which is- manually “operative to close a cir-
cuit- and selectively manually . operative to open said
circuit for controlling the energization of electrical appa-
ratus from as source: of - electricals energy,” comprising,
in combination, a fixed contact for electrical connection
to said. source,a cooperative” manually. operable and
removable switch member-for connection to said -appa-
ratus, said switch miember conipiising an elongated fuse-
holder which is removably pivoted adjacent one end
thereof, said fuseholder having a fuse link therein, the
other end of said fuseholder having a contact thereon
which is engageable with said fixed contact, a replace-
able and expendable fluid blast producing cartridge, said
cartridge being small with respect to said fuseholder and
being detachably and pivotally mounted on said fuse-
holder adjacent said other end of said fuseholder, means
for initiating said fluid blast into an electrical arc which
is established when said fuseholder is selectively manu-
ally opened, and means rendering said initiating means
operative only when said fuscholder is being selectively
manually opened but otherwise inoperative.

5. In an open type switch which comprises an ‘elec-
trically energized line terminal contact and a coopera-
tive manually removable switch member, means for inter-
rupting an electrical arc which is drawn at said terminal
contact when said switch member is being manually
opened, said means comprising an expendable and re-
placeable electrical arc interrupting member which is
small with respect to said switch member, and means
for detachably mounting said arc interrupting member
on said switch member before said switch member is
closed, and means whereby said arc interrupting mem-
ber will not be expended when said switch member is
¢losed in on said energized line terminal contact.

6. A load break device for interrupting an electrical
arc which is drawn at an open type manually remov-
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10
able” switch’ arm- when said switch- arm is manually
opened,-said load: break device comprising an-expendable’
and'replaceable electrical arc interrupting- member ‘which
is carried by said switch''arm" and’ inferrupts-said -arc
when 'said‘ switch arm is manually opened, said member
being small" with respect to said switch arm, and means
whereby * another member which is- substituted for said
first mentioned member following manual opening of
said switch’ arm-is ‘not expended -when another electrical
arc is drawn when said switch arm is manually closed.

7. A lecad break device for interrupting an electrical
arc which is drawn at an open type manually remov-
able switcharm when said switch arm is manually
opened, said load break device comprising an expend-
able: and replaceable: member which is carried by said
switch arm and interrupts said arc when said switch arm
is manually opened by directing a high -pressure - blast
into said arc, said member being small -with respect-to
said ‘switch ‘arm, and ‘means whereby another member
which is substituted for said first mentioned member fol-
lowing manual opening of said switch arin is not expended
when another electrical arc is drawn when' said switch
armis manually closed.

8. In an open type manually removable switch arm,:
a load- break device for ‘interrupting an electrical arc
which is drawn at said open type switch arm when said
switch is manually opened; said- load break device com-
prising ‘an -expendable and replaceable capsule which' is
carried by said switch ‘arm and directs a blast of high
pressure fluid into said arc when said switch arm is man-
ually opened, said capsule  being small” with respect to
said switch arm; and means whereby another  capsule
which' is substituted for said“first mentioned capsule fol-
lowing manual:opening of said switch arm is not expended
whenanother ‘electrical arc is drawn when said switch
arm is manually closed.:

9. A load break device for interrupting an electrical
arc which is' drawn between a fixed contact and one end
of a-manually removable switch member of an open
type-switch when said switch member is being manu-
ally- opened;: sdid' load- break- device comprising a small
expendable - and - replaceable electrical arc interrupting
member which is-pivotally connected to and carried by
said‘orie “end, 'said arc interrupting member being small
with"respect-to said switch member; means whereby said
small’ member is- electrically connected to said one end
when* said* switch’- member ' is  being- manually  opened-
whereby the electrical current path of said arc is through
said small member when said switch member is being
manually opened, and means whereby another small
member which is similar to and replaces said first men-
tioned small member is not expended when another elec-
trical arc is drawn between said contact and one end
when said switch member is being manually closed.

10. In an open type switch comprising a latch and
a hinge element which are spaced with respect to and
insulated from each other, a manually removable switch
member which is removably pivoted at one end thereof
to said hinge element and latched at the other end
thereof to said latch, said latch and switch member other
end having an electrical arc drawn therebetween when
said switch member is manually opened and ‘closed,
means for interrupting said arc when said switch mem-
ber is manually opened, said means comprising an ex-
pendable and replaceable electrical arc interrupting mem-
ber which is carried by said switch member other end,
said arc interrupting member being small with respect
to said switch member, and means for rendering said
small member active to interrupt said arc when said
switch member is manually opened but otherwise in-
active.” :

11. In an automatically operable open type fused cut-
out comprising an elongated electrical insulator having
a latch at the upper end thereof and a hinge element
at the lower end thereof, and an elongated fuseholder
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which is removably pivoted at the lower end thereof
to said hinge element and latched at the upper end
thereof to said latch, said fuscholder having a fuse link
therein, said latch and fuseholder upper end having an
electrical arc drawn therebetween when said fuseholder
is manually opened and closed, an expendable and re-
placeable electrical arc interrupting cartridge, said car-
tridge being small with respect to said fuseholder and
being carried by said fuseholder upper end, and means
for causing said cartridge active to interrupt said -arc
when said fuseholder is manually opened but otherwise
inactive.

12. In an open type fused cutout as in claim 11,
wherein said cartridge comprises a cartridge of com-
pressed gas which is carried by said fuseholder upper
end by a spring finger and the means for causing said
cartridge active and inactive is automatically operative
and comprises said spring finger and a catch on said
latch which is engageable with said spring finger when
said fuseholder is manually opened and closed.

13. In an open type fused cutout as.in claim 11,
wherein said cartridge comprises a cartridge of com-
pressed gas which is punctured by the termination of
an electrical arc thereon, and the means for causing said
cartridge active and inactive is manually operative and
comprises a handle for operating said fuseholder.

14. In an open type fused cutout as in claim 11,
wherein said cartridge comprises a cariridge of com-
pressed gas which is mechanically punctured during man-
ual opening of said fuseholder, and the means for caus-
ing said cartridge active and inactive comprises a spring
and a handle for operating said fuscholder.

15. In an open type fused cutout as in claim 11,
wherein said cartridge is a fused cartridge, and the means
for causing said cartridge active and inactive comprises
a handle for operating said fuseholder.

16. In a circuit interrupter, a load break device for
extinguishing an electrical arc which is established in
said circuit interrupter when said circuit interrupter is

being manuaily opened to interrupt an energized elec- ©

trical circuit, said circuit interrupter comprising a switch
member and having means for automatically interrupt-
ing said energized circiut and automatically opening said
switch member upon the occurrence of an overcurrent
in said energized circuit, said load break device com-
prising an expendable and replaceable electrical arc ex-
tinguishing member which is mounted on said switch
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member for extinguishing said electrical arc, said arc:

‘extinguishing member being small with respect to said

switch member, said switch member being bodily remov-
able from said circuit interrupter for reloading said switch
member with another small expendable and replaceable
electrical arc extinguishing member after the first one
is expended extinguishing said electrical arc during inter-
ruption of said energized circuit by manually opening
said switch member, and means for prohibiting expend-
ing of said electrical arc extinguishing members while
said circuit interrupter is operating automatically or is
being manually closed to close said energized circuit
whereby said small expendable and replaceable electrical
arc extinguishing members are expended only when said
energized circuit is being interrupted by manually open-

. ing said switch member.

17. In a circuit interrupter as in claim 16, wherein
said switch member comprises a pivotally mounted fuse
assembly and said circuit interrupter has a contact latch
which is connected in said energized circuit for latching
said fuse assembly closed, the last point of electrical
contact between said fuse assembly and said ccntact latch
being at said electrical arc extinguishing members when
said fuse assembly is being manually pivoted open.

18. In a circuit interrupter as in claim 16, wherein
said last-mentioned means comprises a movable handle
on said switch member for manually opening and clos-
ing said switch member which is mcvable with respect
to said switch member and a movable carrier for said
¢lectrical arc interrupting members which can be moved
with respect to said switch member by movement of said
handle.

19. In a circuit interrupter as in claim 18, wherein
said switch member comprises a pivotally mounted fuse
assembly and said circuit interrupter has a contact latch
which is connected in said energized circuit for latch-
ing said fuse assembly closed, the last point of electrical
contact between said fuse assembly and said contact
latch being at said electrical arc extinguishing members
when said fuse assembly is being manually opened.
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