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My invention relates generally to electric

circuit Interrupting devices, and more particu-

larly to such devices which are capable of auto-
matically interrupting an electric circuit upon
the passage therethrough of currents above s
predetermined value, and to the manner of ex-
tinguishing electric arcs formed thereby.

In a circuit interrupter where it Is necessary

to interrupt currents of different magnitudes,
it is desirable to provide a single means for ex-
t.inguishing the arcs formed, which will oper-
ate in a quick and efficient manner irrespective
of the current magnitude of the arc. Electric
arcs may be efficiently extinguished by the use

of a hlast of cool, un-ionized gas played through

the arc stream fo cool and deionize the same.
Such a gas blast may be derived from an inde-
pendent source of compressed gas, or it may
be generated by the arc itself by. its action on
& gas evolving material. To obtain arc ex-
tinguishing gas from an outside source involves
in addition to the interrupter and outside
source, suitable connections therebetween, con-
structed so as to be automatically operable to
deliver gas when an arc is struck. Self-gen-
erated gas interrupters eliminate such addi-

tional structure and attendant complexities,
but the quantity of gas generated is usually

dependent upon the current magnitude of the arc.

One object of my invention, therefore, is to
provide a circuit interrupter of the self-gen-
erated gas blast type which is capable of pro-
ducing a relatively large quantity of cool, un-
jonized arc extinguishing gas independently
of the current magnitude of the arc formed.

Another object of my invention is to provide
in a circuit interrupter of the gas blast type,
8 novel arcing chamber construction having
means for advantageously directing arc ex-
tinguishing gas through the arec.

Another object of my invention is to. provide
& circuit interrupter having incorporated there-
in a potential source of arc extinguishing gas
which is released in response to the striking of

an arc, and wherein the amount of such gas
released is independent of the current magni-'

tude of the arc formed. |
Another object of my invention is to provide

a novel form of fuse wherein a fusible element

acts to release a supply of arc extinguishing gas
which, in turn, operates to open separable con-

tacts and extinguish the arc formed at said con-
tacts.
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Another object of my mmﬁon is to provide
& novel form of circuit Interrupter having
separable contacts, with a supply of arc ex-
tinguishing gas in & manner such that the gas
is operable to separate said mnta.cta and ex-~
tinguish the arc formed. |

Another obhject of my Invention iz to provide
t interrupter of the type described em-
in a fuse which is constructed and ar-

ranged so0 as to automatically drop out of its
associated circuit when the fuse blows. |

~ Still another object of my invention is to
provide a totally enclosed fuse of the type de-
scribed which is so constructed and arranged
as to automaticsally drop out of its a.ssociat.?d |
circult in response to blowing of the fuse.

A further object of my invention is to provide
a circuit interrupter having means associated
therewith for producing relatively large quan-
tities of gas by chemical action, together with

‘means for cooling such gas and directing it

into the arc path of the interrupter to extln-
guish the arc. |

Another object of my invention is to provide
a circuit interrupter of the type described, hav-
ing novel gas generating means assoclated
therewith in the form of a replaceable unit.

Another object of my invention is to provide
a fuse construction having a novel replaceable
refill unit construction which includes fusible
means and gas generating means.

These and other objects of my invention will
become more apparent upon consideration of
the following specification of preferred embodi-
ments thereof taken in connection with the at-
tached drawings, in which: .

Figure 1 is a longitudinal sectlon through a
fuse illustrating one embodiment of my inven-
tion; |

Fig. 2 is a partial longitudinal sectional view
of a fuse illustrating another embodiment of my

- invention:

80

Fig. 3 iIs a view similar to F‘lg 2 and illus-
trating a still further embodiment of my inven-
tion;

Fig. 4 Is a sectional view similar to Figs. 2
and 3 and illustrating another modification of
my invention;

- Pig. 5 is a side view illustrating a fuse which
may be constructed in accordance with my in-
vention and one manner of mounting the same

- In engagement with a pair of line contacts:

Fig. 6 is a partial, central, longitudinal cross-
section view of the lower portion of a fuse and

55 o part of its mounting means, and illustrating
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8 modification of the mounting illustrated in
Fig. 5; |

Fig. 7 Is a view similar to Fig. 6 showing a
further modified fornr of fuse mounting means.

Referring to the drawings, in Figure 1 I have
shown a fuse comprising an insulating tube 2
which may be of fiber, porcelain, glass or any
other insulating material. The tube 2 is pro-
vided with upper and lower terminal ferrules 4

~ and §, respectively, threadedly engaged with the

threaded ends of fuse tube 2. The upper fuse
terminal ferrule 4§ is in the form of a cap pro-
vided with a central opening 8 for receiving a
portion of a fuse reflll unit for securing the same
in position in the fuse tube 2. The fuse illus-
trated In Fig. 1 is constructed with a readily re-
placeable reflll unit which may be easily and
quickly renewed when the fuse blows. The refill

unit includes a tubular metallic member {0 hav- .

ing an interiorly threaded upper end portion
forming in the nrember 10, a shoulder 12 on
which is seated a metallic supporting disk 14 of
conducting material. The disk 14 is secured ir
position in the tubular member 10 by means of
an end closure plug 18 threadedly engaged in
the upper end of the tubular member 18, and
"having a reduced upwardly projecting portion 13
extending through the aperture § in end ter-
minal. cap 4 of fuse tube 2, which portion is
threaded to cooperate with the clamping mem-
ber |IT which acts to secure the refill unit in op-
erative position within fuse tube 2.

The lower portion of the tubular member 10
of the refill unit is reduced as at I8, to provide
& shoulder 20 upon which is seated a perforated
partition member 22. The lower reduced end 18
of the tubular member 108 i3 exterlorly threaded
for cooperation with a tubular insulating throat
member 28, which may be of any desired insulat-
ing material such, for example, as fiber or a
molded insulating material. As shown in Fig.
1, the tubular throat member 24 is provided with

a substantially cylindrical bore 28 adijacent to

and forming an extension of the bore of the re-
duced end 18 of tubular member {8, and with an
outwardly flaring exit portion 28. An insulat-
ing tube 30, of fiber or the like, is positioned in

a8 central aperture through the perforated end

closure disk 22 and extends upwardly within the
tubular member 18 to a position spaced from the
supporting disk (4 for receiving a high resist-
ance fusible wire 32 therein. The wire 32, which
may be of any desired high resistance fusible
alloy, such as nickel-chromium alloy or the like,

has its upper end anchored to the supporting

disk (4 in any desired manner, as by being sol-
~dered within an aperture in the disk as shown,
and its lower end is secured in a conducting
sleeve 34 as by soldering or the like, and- the
sleeve Is in turn connected to the upper end of
a flexible conductor 36.
be of any suitable flexible conducting material
preferably of a stranded copper wire construc-
tion. | |

The conductor 38 extends downwardly through
the insulating fuse tube 2 and through an aper-
ture provided in an end cap 38 threadedly
mounted on the lower fuse terminal ferrule 8.
- The flexible conductor 38 is then bent about the
end cap 38 to be secured to the end ferrule §
as by the thumb nut 42,

Within the upper portion of the tubular mem-
ber {0 of the refill unit, and in engagement with
the high resistance fusible wire 32, I provide gas
generating material 44 which may be gun pow-

The conductor 38 may

10

. ins, or the like. _
ing medium 48 may comprise a mixture of metal
shavings and such gas evolving material.
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der, gun cotton, or any other desired type of ex-
plosive or seml-explosive material, or highly
combustible material which is adapted to evolve
relatively large quantities of hot gas upon com-
bustion. In the lower portion of the tubular
member {0 and separated fronr the gas generat -
ing material 44 as by a metallic screen 48 I
provide cooling means 46, which may be in the
form of metal shavings, or a gas evolving mate-
rial which is capable of evolving relatively cool
un-ionized gases when subjected to heat, such,
for example, as boric acid, fiber, synthetic res-
If desired, of course, the cool-

The
sleeve 34 which is secured to the upper end of
the flexible conductor 36 is also connected to
the reduced portion 8 of the tubular member
10 of the reflll unit, by means of a short section
50 of a calibrated relatively low resistance fusible
wire. |

The circuit through the fuse extends from
the upper terminal ferrule 4 and clamping disk
{1, through the end closure plug (6, and then
in parallel circuits, one of which  extends
through the tubular member 18 to the reduced
portion 18 thereof, and fuse link 50, to the flex-
ible conductor 36 and the lower terminal ferrule
6. The high resistance fuse wire 32 is in paral-
lel] with the fuse link 50 and with the tubular
member 10, since it is electrically connected be-
tween end closure plug 16 by way of the support-
ing disk 14 to the sleeve 34 on the upper end of
flexible conductor 36. Thus it is seen that I
have provided two fusible wires in parallel: how-
ever, Inasmuch as the wire 32 is of relatively
high resistance and the fusible section 50 is of

relatively low resistance, the greater part of the

current through the fuse will pass through fusi-
ble section 50 around high resistance fuse wire 32.

In operation, when the current through the
fuse exceeds a value predetermined by the short
fusible section %0, this fusible section will melt
and the current through the fuse will be trans-

* ferred through the high resistance fusible wire 32.

This, in turn, will melt practically instantane-
ously following the fusion of the fusible section
90, and heat generated thereby will ignite the
gas generating material 44 in the upper end of
the tubular member 10. Gases which are gen-
erated by explosive or semi-explosive material
usually have a relatively high temperature and
therefore in passing downwardly through the
tubular member (0 these gases will be cooled by
the cooling material 46 in the lower portion
of the tubular member 10 and escape through
the perforated end- closure disk 22 into the
passage 26 and thence downwardly in the fuse
tube. Where cooling means 46 of gas evolving.
material is employed, the heat of combustion of
material 44 and the hesat contained in the hot
gases evolved will cause evolution of arc ex-
tinguishing gas from such material 46 which
will also pass down through perforated closure
disk 22. ~After the high resistance fuse wire 32
has blown the arc will obviously be reestablished
between the sleeve 34 on the upper end of the
flexible conductor 36 and the closely adjacent
portion 18 of the tubular member 10. The gases
then in passing downwardly through the fuse will
pass through the arc and tend to expel the upper
end of the flexible conductor 36 from the passage
26 in the insulating member 28. It should be
noted that the reduced lower end 18 of the
tubular member 10, together with the insulating




- member 24, form a restricted or Venturi passage
therethrough This is particularly advantageous
since the arc is struck substantially in the
throat portion 25 of the Venturi passage where

the highest gas pressure will be concentrated to

- quickly blow out the arc and expel the upper end
sleeve of the flexible conductor 8 from proximity
to the tubular member 10. This action will ex-
tinguish the arc by supplying relatively cool un-
ionized gas in a blast through the arc, and by
drawing out the arc, to thereby increase the arc
voltage, by blowing the sleeve 34 on the flexible
conductor 36 downwardly away from the tubular
extension 18,

In connection Wlth the blowing of the fuse
~ shown in Fig. 1, it should be noted that three

successive arcs are struck, and that the current

is successively shifted from one path through the
fuse to another, and then back to the first path.
This occurs as follows: When the fusible sec-
tion 50 blows, the main portion of the current
flowing through the fuse is suddenly transferred
to the high resistance fusible wire 32 and no cur-
rent flows through the shunt path provided by
" the tubular member 10 and fusible section 850

which has, of course, been blown. Substantially

instantaneously thereafter the high resistance
fusible wire 32 blows and the current is then
shifted back to the shunt path provided by the
tubular member 10 through thereducedlower end
{8 thereof and across the gap to the sleeve 34 on

the upper end of the flexible conductor 36. It

should be noted that the high resistance fusible
wire 32 gcts to relieve the strain on the short
fusible section 50 as well as serving to ignite the

gas generating materml 44 with which it IS in

contact.

After the fuse is blown it is possible to easily
refill the fuse by removing the lower end cap 38
and releasing the flexible conductor 36 from the
thumb screw 42, and.then unscrewing the clamp-

ing disk 17, whereupon the entire refill unit com-
prising alli the parts supported within the fuse

tube 2 may slide out of the lower end of the tube.
In inserting a new refill unit, this may be merely
slid into the lower end of the tube until the pro-

3
Threadedly engaged with the re-
duced portion 18 of the tubular member {§ isa
tubular insulating throat member 84, forming

with the portion I8 of the tubular member {0, a
relatively enlarged space 56 adjacent to the lower

member 18.

~end of the reduced portion 18, and having a
- restricted portion, which may be formed by an

18

insert 58 threadedly engaged in the insulating
throat member $§4. The inner contour of the

passage through the throat member 54  then

flares outwardly as at 80, to provide as in the

previously described embodiment, a restriction in

- the gas passageway to form a substantial Venturi

passage therethrough. The inset 58 provided for
the insulating throat member 58 may be of any
desired material, preferably some heat resistant

material such as metal or an insulation material =
or the like. The electrode 82 integral with the
tubular member {0 is connected to the sleeve 34 =

on the upper end of the flexible conductor 38, by

. a short calibrated fusible section §6. The elec-

trode 62 is also provided with a central, longi-

- tudinally extending bore in which is received an

- Jecting portion 15 on the closure disk 18 projects
from the aperture 8 in the upper fuse terminal

cap 4, whereupon the clamping disk T may be
secured to the projection I8, and the lower fuse
cap 38 threaded over the flexible conductor 38
and screwed-into position, and the flexible con-
ductor 36 may then be clamped to the lower fuse
ferrule 6 by the thumb nut 42,

The fuse illustrated in Fig. 1 is substantially
totally enclosed and the lower portion of the fuse

tube 2 is utilized as an expansion chamber for -

the gases generated and also as a cooling cham-
- ber therefor.
cap 38 of the fuse may be omitted entirely if the
fuse is to be employed in locations where there
is no objection to the emission of ionized gases
into the atmosphere.

~ In Fig. 2 I have illustrated a slightly modified
form of fuse which, however, has several features
in common with the fuse described in connection
with Fie. 1, and therefore, like reference numerals
will be used to indicate like parts.

However,'if desired the lower end

50

insulating tube 84 similar to the tube 30 described

in connection with Fig. 1, for receiving a rela-
tively high resistance fusible strain wire 58 similar
‘to the wire 32 disclosed in connection with the
~ embodiment of my invention shown in Fig: 1.
The tubular member {9 in this embodiment of my -
invention contains gas generating material 44

and cooling means 46 as in the prevlously de-

- scribed embodiment. |
The operation of the fuse shown ln Flg 24is

much like that described in connection with the:

fuse shown in Fig. 1, and hence will not be re- '. '

peated in great detail. The main difference in
operation of this fuse resides in the fact that the
gas blast is directed peripherally around the
arcing electrode 62. The arc will be drawn, in
this embodiment of my invention, between the

electrode 62 and the sleeve 34 on the flexible

conductor 36. Hence the gases will be directed

around the electrode 82 and then converge

through the restricted portion of the arc passage .
provided by the liner §8, and then may expand

outwardly in the flared portion 60 of the passage.
The gas passage In this embodiment of -my

invention, it will be noted, may be termed &

Venturi passage as in the embodiment 1llustrated |

-~ in Fig. 1. It should be noted that the gases pass-

ing through the arc between the terminal 62 and

the sleeve 34 will be crowded together into a high;

- pressure region provided by the restricted lining

55

- the same.

§8. This will also tend to reduce the cross-sec-
tion of the arc and thereby aid in extinguishing
. The order of blowing of the fusible
section 88, and the high resistance fusible wire 88,
and the final striking of an arc between the ter~

minal 62 and sleeve 34, is the same as that previ-
ously described in connection with the embodi-
ment shown in Fig. 1. Similarly, this fuse may

~ be refilled in exactly the same manner as that'_
" previously described. |

65

‘The tubular member 10 in this embodiment of

-my invention is generally similar to that previ-
ously described, differing therefrom in that it .is
nrovided witth an integral perforated bottom clo-
sure 52, having an integral, depending, centrally
positioned electrode 82 extending outwardly of the
lower end of the reduced portion 8 of the tubular

70

756

In Fig. 31 have shown a Iorm of fuse where the

fusible elements proper are remote from the point . '

at which the arc is flnally struck and extin-
guished, and wherein the gases generated also.

operate to separate the arcing terrhinals to draw

out the arc. Many of the parts of the fuse shown
in Pig. 3 are similar to those described in con-
nection with Figs. 1 and 2, and hence like refer-
ence numerals will be used here to designate like
parts. In this form of fuse I have provided, as

‘shown in Fig. 3, a tubular metallic member 9




" insulating material such as fiber or the lke.

4 ) 2,348,422

having gas generating material and cooling means

~ 44 and 48 therein as in the previous embodiments.
- However, I have provided the upper end of the

tubular member {0 with an end closure plug 68
having a centrally interiorly threaded aperture

" therein, in which is secured an insulating screw 10

for securing the end fitting 12 thereto in insulat-
ing relation. An insulating washer 14 is provided
between the fitting 12 and the closure plug 68 to
insure electrical isolation of these parts. The
screws 10 and washer 14 may be of any desired
The
fitting 12 has a reduced projection 18 which is
adapted to be received in the aperture 8 in the
upper fuse terminal cap 4, for cooperation with

the clamping disk 7 to secure this refill unit in

proper position within the fuse tube. The fitting
12 and insulating screw 70 are provided with
aligned, substantially central bores for the recep-

- tion of a high resistance fusible wire 18 having its

upper end secured to the upper end of the projec-
tion 16 of the fitting 12, as by soldering or the like,
and having its lower end extending through the
gas generating material 44 and being fixed to the
inner side wall of the tubular member 10. A

calibrated low resistance fuse wire section 80
- connects the fitting 12 with the end closure plug

68 to provide a circuit in parallel with the high

~ resistance fuse wire 18. The reduced lower end

portion 18 of the tubular member 10 is provided
with an insulating throat 24, and a flexible con-
ductor 38 has the end sleeve 34 thereon received
in an aperture in the base of a generally cup-
shaped contact member 82, made of any desired
resilient conducting material, and having the
sides thereof split as shown in PFig. 3 to provide
resilient contacting fingers 84. As is apparent
from Fig. 3, the contact 82 substantially closes the
gas passage through the lower end of the tubular
member 10 and the insulating throat 24, and the
contact 82 is rrictionally retained in position by

the outwardly biased spring fingers 84.

In operation, the fuse of this embodiment of

my Invention, similar to those previously de-

scribed, first opens the circuit through the short
fusible section 80, and transfers the current
through the device to the high resistance fusible

- wire 18. This wire is melted and acts to ignite

the gas generating material 44 which builds up
8 gas pressure within the tubular member 10 of
8 value sufficiently great to force the cup-
shaped terminal 82 downwardly through the pas-
sage 26 and out through the lower end of the in-
sulating throat member 24, to thereby interrupt

the circuit through the fuse and extinguish the
arc formed. |

It should be noted that in all the embodiments
of my invention thus far described the interrup-
tion of the circuit by one or more fusible elements
is utilized to initiate the action of gas generating

- material, to provide a supply of gas for extin-

guishing the arc formed, and that the amount of
gas generated is entirely Independent of the cur-
rent value of the arc established and will be
substantially the same for each interruption of
the fuse. In the embodiment of my invention
shown in Fig. 3 the gas generated is addition-
ally utilized to build up a pressure to separate two
terminals of the circuit through the fuse, and
this pressure will be the same irrespective of the
current value of the arc formed. In other words,
the fuses thus far disclosed are capable of acting
with equal efliclency to extinguish arcs, and
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therefore to interrupt the circuit, whether the
arcs formed are of a high or low current value.
In Pig. 4 I have illustrated a fuse similar in
many respects to the embodiments previously de-
scribed but which utilizes a source of compressed
gas which ls released upon blowing of the fuse,
and the released gases are directed through the
arc formed to extinguish the same. Inasmuch
as the structure shown in Fig. 4 has many parts
in common with the structures previously de-
scribed, like reference numerals will be used to
designate like parts. In place of the tubular
member 10 utilized in the fuses of the previous-

1y described -embodiments of my invention, I have

provided a tubular member 86 having an end
plug 88 secured in the upper end thereof, as by
welding, brazing, or the like. The end closure
plug 88 is provided with a reduced projection 99

for extension through the opening 8 in the upper '

fuse terminal cap 4, to cooperate with the clamp-
ing disk IT to secure this refill unit in operative
position within the fuse. The end closure plug
88 is provided with a substantially central bore
extending to the outer end of the projection 890,
and which may be sealed by the threaded seal-
ing plug 92. The lower end of the tubular mem-
ber 86 is provided with an aperture which is
closed by a fusible plug 84, and which in turn is
connected by a short calibrated fusible section 9%
to the sleeve 34 on the upper end of the flexible
corductor 36. The tubular member 86 is pro-
vided with an Insulating throat member 24 to
provide a restricted or Venturi gas passage simi-
lar to that shown in Figs. 1 and 3. The tubular
member 86 is adapted to be filled before sealing,
with a gas under pressure such, for example, as
alr or the like. -

In operation, when the current through the fuse
exceeds a predetermined value the fusible sec-
tion 8% melts and an arc is struck to the fusible
plug 84 which will, in turn, melt and thereby
provide an opening in the lower end of the tu-
bular member 86 through which the stored com-
pressed gas may escape. When the fusible sec-
tion 9% and plug 94 melt, an arc is struck from
the adjacent portion of the tubular member 88 to
the sleeve 34 on the flexible conductor 36. Obvi-
ously, gases escaping from the lower aperture in
the tubular member 86 will necessarily be direct-
ed through the arc formed and will also tend to
expel the flexible conductor 36 in the same man-
ner described in connection with the embodiment
of my invention shown in Pig. 1. It should be
noted also, that this fuse may be renewed by re-
moving a blown refill unit and inserting a new
one in the same manner as in the previously de-
scribed emhodiments. :

In Fig. 5 I have shown a mounting for a fuse
which may be utilized for supporting any of the
fuses described heretofore, and which mounting
is designed so that upon blowing of the fuse, the
fuse tube terminals are released from engage-
ment with respect to at least one line contact,
and the fuse tube proper is supported so that it
is movable in response to blowing of the fuse to
move at least one of its terminals out of engage-
ment with respect to at least one of the line con-
tacts.

As shown in Fig. 5, a pair of insulators 98 and
100 are secured in spaced relation on a support-
Ing member 86. The upper insulator 88, as ap-
pears in Pig. 5, is provided with a substantially
L-shaped resillent contact and terminal member
102, one lez of which is secured to the cap of the
insulator 98 as by the machine screws | 01, and
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the other leg of which extehds substantially hori-

zontally and is provided with an aperture for
recelving the projection 104 on the clamping disk
17 of the fuse, and is up-turned at its outer end
as at 106. The upper fuse ferrule may be pro-
~vided with & pair of outwardly extending spaced .
supporting arms 108 for pivotally supporting

therebetween a releasing lever f10. The lever
~ 110 is apertured as shown for the insertion of a

hook stick or other operating member, and as

- appears from Fig. 5 is adapted to release the
upper end of the fuse from the contact. member

-

‘rigid piston-like member 138 proportioned to

closely fit in an aperture in the lower: terminal
fuse cap (34. The piston member 188 is prefer-
ably provided with an upper flange portion 138
within the fuse tube to limit downward move-
ment thereof. It will be obvious that with the

~ construction shown in Fig. 6 the gas pressure
~ developed within the fuse tube will positively

- move the piston member 136 and consequently

10

the lower end of the flexible conductor 3¢ down--

- wardly to permit the fuse tube to be discngaged

- from its upper contact 102. This may be

102 when the lever {10 is rotated in a clockwise
direction about its pivot. - Such movement of the -

release lever 110 acts to raise the outer end 108 5

of the contact 102 out of engagement with the

it is obvious that the fuse may be moved in a'

generally counterclockwise direction to. become

reengaged with the contact member: 102 since the

projection 104 on the fuse will engage with the

onta I advan- *
tageous to prevent possible fouling .of the lower

opening through which the flexible conductor 3¢

extends, and to positively insure movement at:

Ut -« , > . least at the lower end of this ‘conductor instead
projéction 104 on the upper fuse ferrule cap 4.
With the fuse pivotally mounted at its lower end;

~of connection between ‘& supporting lever 188,
-generally similar to the supporting lever 114 de-

~ outer up-turned end 108 of the contact 102 and :

cam the same upwardly to permit the projection.

104 to ride along the under surface of the con-

tact 102 until it becomes. aligned with the aper-

ture therein, when it will be latched in the posi-

tion shown in Fig: 5. The vertical arm of the .~
contact 102 as seen in Fig. 5,-may serve as a

terminal portion for the connection of a line con-
ductor thereto. S NNV

The lower fuse ferrule 6 1is prbv-ld'edr with a |

- pair of spaced inwardly extending arms (12 for
pivotally supporting therebetween, as by a pivot
pin 116, an intermediate portion of a supporting

provided with an integral downwardly extending
terminal portion {24 for connection of a line con-

ductor thereto. The inner end portion. of lever
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of mereiy Telying upon the force of gravity.,

Moreovel H .
enclosed dropout  fuse construction. . .

, this construction provides .f a’ tOtauy |

In Fig. 7 I have shown a slightly modified form =

~scribed in- connection with Figs. 5 and & and

adapted to be supported on a contact similar to
the contact 122 of Fig. 5, and the lower end of a -

fuse tube. The fuse tube in this ‘embodiment of |
my invention is provided with a’lower end cap

140 having an eccentric or offset opening pro- '

-

~ vided with & bushing 142 through which basses .
%9 secured to the end cap 140 as by & thumb nut
144, The end cap 149 is provided with a central

the lower end. of the flexible conductor 88 to be

- aperture for recetving a piston member 48 pro-

 portioned to relatively closely and slidably fit -
lever | 14. The inner end of the lever is provided ”
with lower opposed trunnions {18 adapted to be
received in notches provided in the sides of a split
contact member {22 secured to the outer end
of the lower insulator 100. = The contact 122 is

- of the piston. In ther _ 18
- the lower end of the piston 148 is adapted to en-
gage one arm of a bell crank lever 180, pivoted as -

‘within the aperture through the end cap. The
‘piston 146 is also provided with a flange 148

within the fuse tube to limit outward ‘movement o
In the normal position of the fuse

. at 181, between spaced depending supporting ears '

{14 is also provided with upper opposed position-

ing lugs 120 adapted to properly position the lever
with respect to the contact 122, and also is pro-

45

vided with intermediate opposed stop lugs. 126
adapted to engage concave stop portions {28 pro-

vided .on the contact, as will be hereinafter de-

scribed. The fuse link 36 is adapted to extend

~ out of the lower end of the fuse tube and over a

50

lateral projection (30 on the outer end of the

supporting lever 114 and be secured to the lever

as by a thumb nut 132.

In operation, when the que blows the flexible:

- Integral with the lower fuse cap 140. The other
arm of the bell crank lever. 150 is formed into a ™
hook shape at its outer end for engagement with
& pin 184, extending between the sides 186 of the -

- Split outer end of supporting lever 58. - The sup~ ~
-porting lever 188, similar to the lever 114 pre- -

viously described, is provided with positioning

lugs 162, trunnions (64, and stop lugs 166, sim-

llar to-the corresponding lugs and trunnions on

‘lever {14. In addition, the lever 158 is electri- -

cally connected to the lower fuse terminal cap -

_ 140 by a flexible shunt 188 suitably secured to the |
. lever and terminal cap, as by the screws 110. Le- -

- conductor 36 will be released within the fuse tube

2 and accordingly will no longer support the
~outer end projection 130 of the supporting lever -

I18. ‘The fuse tube and lever are then freed for
relative movement and the fuse tube may drop

downwardbr. under the influence of gravity and
the force exerted by the resilient contact 102, to

disengage its upper projection 104 from the con-

ver 188 is pivotally mounted between spaced pivot -

supporting arms integral with the lower fuse ter~
~ minal cap 140, as by the pivot pin 160. . .

In the operation of this embodiment of my in-

' vention, it is apparent that normally the lever

- and therefore independent of the fusible means

tact member 102 before the downward movement.

of lever 114 is stopped by engagement of the stop
lugs 126 thereon with the stop recesses 128 pro-
vided on the contact 122. The fuse tube 2 1s
then free to rotate about pivot 116 in a clockwise

direction outwardly of and away from the upper
contact 102 to thereby introduce a large air gap
in the circuit. | R - |

- thereby, to rotate the
70

The release of the -ﬂexible,condUctof 38 may
be aided by the gas pressure developed within the

fuse and as shown in Fig. 6, the flexible con-
ductor 36 may have secured thereto a relatively

L

tube 2 are released for |
- blowing of the fuse, solely by the gas pressure
developed within the fuse tube acting upon the
~DPiston member 148, which is moved outwardly = -
bell crank lever (80 in a

‘clockwise direction about its pivot i151 and there-
by out of latching engagement with respect to the

Fig. 5

158 is latched against movement relative to the
 fuse tube 2 by a positive latching means 150, (62,

which is independent of the flexible conductor 86,

within the fuse tube. The lever (58 and fuse '

relative movement upon

pin 164 on the lever (88. The fuse tube may -
then drop down and out of the circuit as de-
scribed in connection with the fuse shown in



& h .s.‘” :Iﬂl' extmguishing an electric'

‘particularly In a fuse, by cooling the gas
-§iven off before introducing it into the arc stream.
&40, ¢ hereby. bld to obtain a Dredeterminod
m in a blast through the arc irre-
spechive _of the current value of the arc estab-
shed. As stated above, the Tuse in any of its
mbox Ay be either closed or have one

o ;? K 0, f should be apparent that I have

fuse construction

' ', ted to drop out of its associated cir-
‘at least one terminal thereof

e contact to insert a relatively large
n 'ftho circuit, Purthermore, the drop-
vement of such an enclosed drcp—out fuse
pAY De. Inltiated M the gas pressure developed
n e fu gas pressure may be utilized
relepse & htch holding the parts in the circuit,

» 2 343,“9
tihﬂ forccoinz it ahould be apparent thp,t..

ing relatively large Qquantities oI hot gases &}
producta of said combustion. means for ignit-

‘Ing sald combustible material upon operaticn of

said interrupter means for cooling sald gaseous

5 products of combustion, and means for guiding

10

18

20

mure utilized for assisting the drop-

pendent of the current interrupted.

2 hene: whg of a predetermined value which
11" can Therefore, by providing a gas

nt and reliable in operation under

senenating mmun aterial which can be depended upon

omte means for releasing the fuse

' uni tndfum' unit of my improved fuse

r-r*lll

- desl 1 to be replaceable as a unit within »

y simple operations.

to‘?.q.swell_ntbcmountimperseareclaimed

nvenfion in accordance with the patent stat-
Ules, 1 desire that it be interpreted as broadly
as pogsible and that it be not limited to the par-
. Gocular ts. disclosed herein, inasmuch
a.qitgmllbe cbviou.u. particularly to persons skilled
n the art, that many changes and modifica-
ona m be made in the particular structures
sclosed without departing from the broad spirit
nd sdope of my invention. Therefore, I de-
~ sire that the following claims be interpreted as
broadiy as possible and that they be limited only
hy wii: t is expressly stated therein and by;he

laim as my invention:

In & circuit interrupter, means for inter-
ing the circuit therethrough to establish an
qrp. .Mpm of & material independently capable
of ev Vil predetermined relatively large quan-
tities af hot gases independent of the current
| jtude of said arc, means for initiating said
[+ ¥ aiclution upon operation of said interrupting
means t0 open the circuit, means for cooling sald

| mu and means for guiding said gases

'3, In, a circlnt interrupter, means for interrupt-

ing. the circuit therethrough to establish an arc,
| meuu ot & combustible maferial capable of evolv-

In my improved fuse construction

notonhtcuseluchmroreztin -
and attenuating an arc, but also to use
mmotmtomupsprmto.
_ circuit. Also the gas gener-
gonglruction in all the embodiments thereof are
, and to be releasably secured therein

Ry redst of cooperation of my novel fuse
!?l‘-h ‘Lhﬂ particular mountings shown in Figs. 5

d preferred embodiments of my

25

said Eases paat said coolins means a.nd thereai' ter
through the arc.
3. In a circuit interrupter, means for interrupt-

ing. tbe circuit therethrough to establish an. arc,
means ci.' & material independeny capable of
- evolving predetermined relatively large quanti-

ties of hot. gases mdependent of the current mag-

-nitude of sa.id arc, means for. initi.ating said gas

evolution upon. operatiou of 'said interruptinc

‘means to open the circuit, means for cooling said
'evolved gases including material ca.pable of evolv-

ing relatively cool un-ionized gas when in prox-
imity to said hot gases, and means for guiding

‘said hot gases pa.st sa.id cooling means and there-

after throuch the arc.

4. In a circuit interrupter, means for Inter-
rlmtlns the circuit therethrough to establish an
arc, means of a highly combustible material ca-
pa.ble of evolving relatively large quantities of
hot gases as prcducts of combustion, electrical

| mea.ns for igniting said combustible material in

response to operation of said interrputinz means
to interrupt the circuit, means for cooling said
hot gases, and mecne for conducting said gases
past said cooling means and thereafter through

the arc formed. by said interrupting operation of .

said interrupting means,
5. In a circuit interrupter, arc passage means,

'means for striking an arc in sald passage means,

& source of arc extinsuishing gas remote from
said passage means, means energized by the arc
struck in said passage means to liberate gases
from said source, means for directing gases from

- sald source through said passage means to ex-
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olved 70
ast said cooling means and thereafter through

({

tinguish the arc formed therein, and the arc
struck by said interrupter being conﬂned solely to
said paeaase means.

8. In a fuse, main fusible means connecting
8 pair of. arcing terminals, a relatively high re-

45 gistance ignition fusible means in parallel with

said main fusible means, means of combustible
material capable of producing reiatively large
quantities of £as as a product of ccmbusticn and
positioned so as to be igniteq by said ignition
fusible means, and means for directing sald gases
between said terminals, whereby upon blowing
of said main fusible means, said ignition fusible
means blows and sald termina.ls are subjected to
A Bas bla.st i said sequence.

7. In a circuit interrupter & pair of spaced arc-

ing terminals defining an arcing space there-

between, means of combustible material capable
of producing relatively large’ quantities of gases
as a product of combustion and located remote

Ifrom said. arcing space, means for striking an

arc in said space between sald terminals and in-
cluding ignition means positioned adjacent said
combustibl_e material to ignite said combustible
means in reésponse to the striking of an arc in

-said arcing space, and means for guiding said

combustmn gases through said arcing space to
extinsuish the arc.

~ 8. In a fuse, a pair of spaced arcing terminals
deflning an arcing space therebetween means
of combustible material ca.pable of prcduchg rel-
atively large quantities of gases as a product of

‘combustion and located remote frcm said arcing

space, fusible means for striking an arc between
sald terminals in said arcing space and includ-

ing a fusible porticn positioned adjacent said




a,aca,na

ccmbustible material to lgnﬂ;e said’ combustible a
means in response to the striking of an arc.in-
said arcing space, and means for guiding said
combustion gases through said. arclnz space. to

extingulshthe arc..

9. A circult interrupter. including, in. ccmblna.- o

tion, separabie contacts for mterruptlnﬁ the cir- .
cuit and establishing an arc, an arc passage for

said ccntacts having & restricted portion adjacent

said contacts through which at least one of said-

10

contacts moves in- dra.winc an- arc, means. for. -

supplying. an arc. extingu.iahins fluid to the end

of sald passage away from the direction of move-

ment of said one contact, and a ﬂaring outlet for _,
18
- 10, A circuit interrupter including in combi- -
‘nation, means Icrming &N Arc PAssage havlng an..
intermediate restricted portion, separable con- -
tacts for interrupting.the circuit and establishing-
- 20

the other end of said passage.

an arc longitudinally: of said: passage, means for

supplying an arc extimmishing fluid to one endi__ -
of said passage. in a-zone surrcunding one of said

 contacts, and a Venturi outlet for siid passage.

11. A circuit interrupter including, in combi-

nation, separable contacts for interrupting - the.

circuit and establishing an. arc, an arc passage

having a restricted portion adjacent said con-

tacts, one of said contacts forming a displaceable

obstruction in said passage,. means for supply-
ing an arc extingulshing fluid under pressure to
one end of said passage, and a flaring outlet for
the other end of said passage, whereby said one

contact is. dlsplaced out. thrcugh said outlet by
sald arc extinguishlng fAuid.

12. A circuit interrupter. including in combi- |

nation, a pair of separable contacts for inter-
rupting the circuit and establish.lns an arc, an

arc passage for said contacts with one of said

contacts mounted at one end of said passage in

fixed spaced relation relative to the walls of said

passage, the-other: of sajid contacts bemg mov-

able towards the other end of sald passage to es-

tablish an arc, and means for supplylng an arc

extinguishing fluid under pressure in the space.
between said one contact and said passage for
movement about saild one: contact and threugh- :
- sald passage In response to separation cf sald

contacts.

13. A fuse reflll unit, includlng 8 ccntalner of
electrical conducting material having attaching
means and terminal means at one end thereof,

tubular means of insulating material forming an
arc passage secured to the other end of said con-

tainer, a second terminal extendins out the open
 outer end of said passage, means including a
fusible element connecting said container and
second terminal, means in said container capable

-contelncr communm;tinc with sald arc pme. .
15..In a fuse, an' insulating fuse tube having
_ terminals adjacent opposite ends thereof, a.con-

" tainer of electrical conducting material: detach-

- ably secured in said tube adjacent one end there- -
of in conductive relation to the corresponding one
~ of sald terminals, gas generating material in said
container, tubular means of insulating. material:
~ forming an arc passage secured to said container:
'in said tube and communicating with the interfor =
“of said: container, fusible means in. said tubular
 means adapted to open. the circuit and initiate
operation of said gas generating means, said fu~
‘sible means being connected between  said. con- -
tainer and the other of said. termlnals, and all:.
of said parts being detachable from said tube R
and terminals as a:unit.. Co
~ 18.'A fuse refill’ unit including a. ccntalner offli-:
" conducting material having attachment and ter- -
‘minal means at one end: thereof, and a tubular
extension at the other end thereof, tubular means
‘of insulating material connected to said exten-
ston and fcrming a continuation thereof to pro-- .
a-second terminal in said = -
 passage, means including a fusible element con-:
‘necting said- ‘second.: termina} to said container: -
extension, means in said container capable of
‘evolving an arc ‘extinguishing gas in response to. -~
-fusion of -said fusible element, and said arc pas-
‘sage communicatlns with the intericr of sald

' .
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vide an arc passage,

3 _container

17.In a clrcuit mterrupter, an interrupter' :
chamber having an- opening, means: fcr estab- -
nshlng an arc adjacent said opening in a OS]~

‘tion. to be engaged by gases flowing out through

said chamber opening, means in sajd chamber of

& material capable of evolving a predetermined} . |
amount of hot gases independent of the cur- -

rent- magnitude of said arc, cooling means. in

- said chamber interposed between said gas evolv-
ing material and said opening, and means for
initiating gas evolution by sald gas evolving means

~ in response to the striking of an arc, whereby
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of evolving an arc extinguishing gas under pres-

sure in response to fusion of said fusible element,
and the other end of said cnntainer ccmmlmi-'

cating with said arc passage.

14. A fuse reflll unit, lncluding 8 contalner c

having attaching means and termind]l means at
one end thereof, means of combustible, gas form-
ing material in sald container adjacent said one-
end thereof, cooling means positioned in said .
"~ container between said gas forming means and
the other end of said container, tubular means
forming an arc passage secured to the other end
of said container, & second terminal extending -

70 initiating gas evolution by said gas evolving:

‘means in response to the striking of an arc,

out the open end of said passage, means includ- :

ing a fusible element connecting said terminals, |
said fusible means including means for igniting
said combustible material in response to fusion

of sald fusible element, and the other end of sald

1{ 2

- sald arc i3 subjected to 3 blast ct cool gas tc ex-
tinguish the same. *

18. In & circuit interrupter. an: interrupter.- N

chamber having an opening, means for establish-

ing an arc with at least a portion in said open-
ing; means in sald chamber of a material capable .

‘of evolving a predetermined amount of hot gases

independent of the current magnitude of said

arc, cooling means in said chamber interposed
 between said gas evolving materia] and said open-

" ing, and means for initiating gas evolution by

said gas evolving means in response. to the strik-

ing of an arc, whereby said arc is subjected to

a blast of cool gas to extinguish the same. - :
19. In a circuit interrupter, an interrupter :

“chamber. having an openlng, means of insulating:
material fcrmlng an arc passage extending out- -
wardly from said opening, means for establish-

ing an arc with at least a portion of the are in
said passage at least when a blast of gas passes '
out through said passage, means in said cham-

‘ber of a material capable of evolving a predeter-
~ mined amount of hot gases independent of the
current magnitude of said are, cooling means in

sald chamber interposed between sald gas evolv-
ing material and said opening, and means for

whereby said arc is subjected to a blast cf cocl |
gas to extinguish the same. - |

20. In a circuit mterrupter an interrupter.-
chamber having an outlet passage extending

W




| arc extin-
guishing gas under pressure to one end of said
passage independent of the current magnitude of
the arc, whereby said one contact will be dis-

- placed through said passageé upon fusion of said .

fusible means to draw an arc of predetermined
length lrre:gct!ve of the magnitude of the cur-
rent interrupted.

325. In a fuse, separable contacts and fusible
means serially connected in the circuit, means
responsive to fusion of said fusible means for -
liberating a predetermined quantity of Arc ex-
tinguishing gas under pressure independent of
the current magnitude of the arc, means asso-
clated with at least one of said contacts respon-
sive to said gas pressure for separating said con-
tacts, and means for guilding said gas through
the arc drawn between sald contacts.

HERBERT L. RAWLINS.
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