2,663,825

R. H. AMUNDSON
COMBINATION FUSE CUTOUT AND SWITCH

Dec. 22, 1953

Filed May 12, 1951

3 Sheets-Sheet 1

INVENTOR.

H HAmundson

SRV 5

SN o SN noreserss vaz T ]
i -E—,f W 8 /.I1Il_/ e

ORI LPT I OPT INIES,
ONNANNNNNNNLL L ST T g A o

\\\\& 0w ANYAL S

" \
9
L)

N R




2,663,825

R. H. AMUNDSON
COMBINATION FUSE CUTOUT AND SWITCH

Dec. 22, 1953

3 Sheets—Sheet 2

Filed May 12, 1951

B,_E/-TF,% i lslmr_w.

MRALT BT RARRR RN R

/13—

R

[P

—_—y

©

I ‘
_ 9
IS¥8 & o o 2393 %%
| F AT

v)
INVENTOR,

jQﬁaczZiZ 25(4‘§G771l71C2507Z

NSNS

(W

S — S e e e = e e N
%‘. et D e el RN /
L LA T A T " | Il

o - H
\ M I A IS RIS | s ——— 7 e o2 T4 S X
___ —nd 4\ T — ILI'/

NN

RN

S

_/q Z Z’oz'-nf7'

BY

76



2,663,825

R. H. AMUNDSON
COMBINATION FUSE CUTOUT AND SWITCH

Dec. 22, 1953

3 Sheets-Sheet 3

Filed May 12, 1951

22

4

23

il
|

/5

/7/il
(f

RNNNS&O R /K&///AZ/

/o
%

Ff}’" 8

INVENTOR,

Roald H Ahrurndsor

BY

ﬂlloz-nrcy )



Patented Dec. 22, 1953

UNITED STATES

2,663,825

PATENT OFFICE

2,663,825
COMBINATION FUSE CUTOUT AND SWITCH

Roald H. Amundson, Milwaukee, Wis., assignor
te McGraw Electric Company, Milwaukee, Wis.,
a corporation of Delaware

Application May 12, 1951, Serial No. 226,077
(CL 317—-15)

17 Claims.
1

My invention ralates to a combination fuse cut-
oubt and a switch for controlling an elaciric
circuit.

It is an object of this invention to provide for
a bayonet type combination fuse cutout and cir-
cuit closer in an electrical distribution system, a
fuse which in one part will react to a low steady
overload and in the other part wiil react to 2 cur-
rent of greater magnitude over a shorter period
¢f time, and which bayonet can be rotated to
close the circuit only after rupture of the fuse.

Also an cbject of my invention is to provide
in a primary fransformmer bushing a combined
dual purpose fuse and circuit closer means where-
by on rupture of the fuse under either of fwo ab-
normal conditions in an electric circuit, the cir-
cuit may be closed by manual opération of the
circuit closer.

Another object of my invention is to provide in
& primary transformer bushing a duzal purpose
fuse and circuit closer consisting of & fexible
link which is fusible in its first part when the
temperature of the c¢il or other substance in
which it is immersed reaches a value indicating
sustained overload and is fusible in the second
part by a load of dangerous over-current but
which is insufficient in duration to raise the tem-
perature of the dielectric medium in which it is
imraersed to a value that would fuss the first
part, and including means exteriorly of the bush-
ing for manually operating the cireuit eloser to
close the eircuif after the fuse has ruptured.

A further object of this invention is to provide
in a primary transformer hushing a bayonet type

combination fuse and recloser, the fuse having .

dual characteristics aperable under either of two
abnormal ¢ircuit conditions and the recloser be-
ing manually operable to reclose the circuit upon
rupture of the fuse under either of the abnormal
conditions.

Still another bhisct is to provide a havonet type °

fuse and circuit closer which has two cirguit
closing positions, one of which dispeses tha fuse
in cireuit closing position, and the other of which
disposés the ecircull closer in eireuit closing p
tion, said Istter position being manually sal
able only afber runture of the fuse.

Farther, it is an object to provide ih a trans-
former including o casing and a fluid insulating
material therein, a tubular transformer bushing
extending from ths exterior ©f the easing and
into the fluid thersin and a bayonst ihs
in the bLushing and comprising o fuse eldment
fusible by excess currents and by Auid tempera-
tures exceeding & given value, the bayons
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cluding a cireuit recloser operable to reclose the

circuit afer interruption by the fuse element.

Otfher objects will appear from time to time
in the course of the specification and claims.

The dual characteristic fuse and circuit closer
disclosed herein is in its broader concept the in-
vention of William D, Kyle, Jr., whose application
Serial No. 222,849, filed April 25, 1951, is copend-
ing herewith and is assigned to the same assignee
of the present application.

Referring to the drawings:

Fig. 1 is a sectional view faken longitudinally
on the axis of an embodiment of this invention.

Fig. 2 is a diagrammatic view of an electrical
transformer and a combined fusz and circuit
closer embodied therein.

Fig. 3 is an enlarged fragmentary view in sec-
ticn of the lower part of IMig. 1 showing the fuse
blown and the bayonet rod moved axially into
position to close the circuit.

Fig. 4 is & fragmentary view in section taken
longitudinally on the axis of ancther embodirnent
of this invention.

Pig. 5 is a view partly in section taken longi-
tudinally on the axis of a third emhbodiment of
this invention.

Fig. 6 is a fragmentary view in elevaiion show-
ing the bayonet operating handle in circuit clos-
ing position through the fuse.

Fig. 7 is a fragmentary view in elevation show-
ing the bayonet operating handle in circuit clos~
ing position after rupture of the fuse.

Fig, 8 is a fragmentary sectional view taken
relatively on the line 8—8 of Fig. 5 hut showing
the fuse ruptured, the detent out of locking posi-
tion, and the switch rotated to circuit closing po-
sition.

Fig. 2 is a bottom view of the lower end of the
hayonet relative to Fig. 8 as it appears hefore the
fuse has blown.

Tig. 10 is a fragmentary sectional view of the

Jower part of the bayonet shown in Fig. 4 as it

appears when the fuse is ruptured and the switch
is rotated to circuit closing position.

Fig. 11 is an enlarged fragmentary sectional
view of that portion of the embodiment shown
in Fig, 4 which is intermediate the end of the
fuse section.

Like parts are indicated by like reference nu-
merals in all the various views.

As indicated in Pig. 2 the distribution trans-
former consists of a primary winding 1, a sec-
ondary winding 2, and a transformer core 3.
The secondary winding 2 is grounded at T and
is connected to service lines 5 whieh terminate
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at secondary bushings 6. A combined fuse and
switch embodying my inveniion ig shown dia-
grammatically at 8 with a protector fuse 9 in
series and located between it and the winding {.
Outside the czazing 4 is g lightning arrester or
expulsion gap (8§, located betwean each primary
lead {{ and the casing 4. A tank discharge gap
is shown at 12,

Fig. 1 shows in detail one embodiment of the
combined fuse and switch shown diagrammati-
cally at 8 in Fig. 2. Ths insulating bushing {3
is preferably made of poreelain and is provided
with skirts {8 on the upper section and a tu-

ular insulating slesve or extension 3£ at ifs
lower end. A metal sleeve 33 fits over adjacent
annular shoulders on the bushing {8 and the
sleeve 24 and is spun over the shoulders at its
ends to hold the bushing and extension together.

The transformer bushing {2 is mounted in an
opening in ths annular boss {8 on the frans-
former casing & and sealed in position by means
not shown, with the sealing means 38 making the
connection air $ight. At the upper end of the
porcelain hushing {2 is a terminal or ferrule 59
cshaped cn one side so as to provide means for
attaching the primary lead at 23. A cement 34
is injected between the ferrule 52 and the bush-
ing {3 to sscurely fasten them together. The
ferrule 88 has a reduced tubular end providing
an opening 5{ substantially co-axial with the
bore in the bushing {3. The handle 52 extends
through the opsning 8f and is normally held
against movement downwardly relative to Fig.
1 by a latch 3 which is pivoted at 524 on the
handle and normally engaged ai its lower end
with & collar 8. By pulling on an arm §4 of
the latch 53, the laich will move into the channel
55 in the handle §2. The collar 58 is threaded
on the cap B8 and as indicated forms a rest
for the lower end of the latch §3. A gasket 3%
forms an air tight seal between the collar §8, the
ferrule 89, and the handle 52. On the under
side of the ferrule 858 and adjacent its opening
81, a plurality of contact fingers {5 are secured
thereto and extend downwardly and inwardiy so
as to contact the metal handie 52. As may be
seen the lower end of the handle is provided with
an annular shouldsr {89¢ which cooperates with
the fingers {9 to releasably laich the handle
against upper movement. A conductor rod 28 is
attached to the lower end of the handie at §8
by some pinning means 35 or other suitable
means. Al the lower end of conductor rod 2§
is the dual characteristic fuse and switch.

This dual characteristic fuse and switch com-
prises a sleave 58 of some conduecting material
such as brass in ils upper portion secured to
bushing nut 83 which is threaded on the threaded
end 25 of the rod 24. As may be seen in #Figs, 1
and 3, the siseve B2 has a fibre sleeve §8 secured
to and extending from the lower end. The inner
diameter of the sleeves is the same but the outer
diamseter of sleeve 59 is slighfly greater than
that of sleeve 68.

At the locwer end of the fibre sleeve 80 is se-
curad a contact ferrule 8¢ having a terminsl lug
82. Regsilient contact fingers 68 attached by
means of an encircling terminal ring 70 to the
insulating bushing 84 -engage the ferrule B&1.
The transformer terminal wire 8§ is secured to
the ring 73. Extending from and secured io
the bushing nub 3% is o fexible conductor cable
85 which is secured at its lower end to a vesistor
84 having 2 terminal tongue 63 secured by a

solder 87 or other metal of low melting femper-~
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ature characteristics, t¢ the terminal lug 82.
A coil spring 83 is secured at one end to the
bushing nut 3% and at the cother end fto the

resistor 64 and is maintained in tension and
thereby stresses the connection between the

tongue 63 and the lug %2. Although I have sug-
gested that the solder §7 be characterized by a
low melting tempsrature, it will be undersiood
that higher temperatures may be desirable and,
therefore, the choice of materisls for connecting
the tongue 8% and the lug 82 rest with the de-
signer and the results desired.

If the temperature of the oil or other medium
in the transformer casing reaches g given tem-
perature sufficient to melt the solder 67 as it will
with an overload of leng durabion, the spring §8
will separate the tongue 83 and the lug 82, and
collapse the cable 53 and draw the resistor 84
upwards in the slseve &8 thus preducing a gap
and interrupting the circuit., I the temnera-
ture of the resistor 84 is raised sufficiently by a
sudden surge of current sufficient to damage
transformer insulation if continued but which
might not be of suficient duration to warm ths
transformer oil, the heat will be transmitted
through the tongue §3 to the solder §7. When
the solder is softened sufficiently to allow the
spring 66 to separate the tongue 8% and the lug
%2 and collapse the flexible eable §§, the resistor

4 will be drawn upward in the slseve §0, there-
by producing 2 gap and interrupting the circuit.

When the circuit has been interrupted under
either of the condisions noted, it may be reclosed
by pulling the hook-like latch releasing arm or
handle 54 down so that the lateh 3 will be moved
from the collar 56 and into the space §8. The
conductor handle 32 is then fresly movabie down~
ward into the bushing {3 until the conductor
sleeve 59 makes contact with the resilient con-
tact fingers 68 as shown in Fig. 3. ‘This reestab-
lishes the circuit through the handle §2, rod 24,
sleeve 59, resilient fingers §8 and the lead off
line 68%.

In Fig. 4 I show a second embodiment of my
invention. A% the top of the bushing (& I show
a substantially flat topped cover or closure {4
having a centrally located conductor hub 28 pro-
jecting into the bushing. A terminal ferrule {7
having a terminal clamp 23 is sscured to the
bushing by means of a cementitious material 2/
and has a central opening {8 co-axial with the
bore of the bushing and veceiving the hub 28§.
A gasket 21 seals the opening {8 and the closure
{4 is provided with an operating eye 2% integrsl
therewith.

The lower end of the bhushing i3 is provid
with an insulating slesve 32. A meigl slesve
fits over adjacent annular shoulders on the bush-
ing {3 and the sieeve 32 and is spun over ihe
shoulders at its ends to hold the bushing {3 and
sleeve 32 together. The manner of mounting
the bushing in the container 4 is similar to that
illustrated in Fig. 1.

Cn the under side of the ferrule (7 adjacent
its opening 8 a plurality of contact fingers {8
are secured therefo and extend downwardly and
inwardly so as to contact the conductor hub 28.
As may be seen the lower end of this conductor
hub 2% is provided with an annular shouldsr
29a which cooperates with the fingers {9 to pre-
vent upward movement of the hayonet.

To the conductor hub 2% is attached a con-
ductor rod 24 by some pinning means 35§, A%
the lower end of the conductor rod 24 is a thread-
ed portion 28 which is connected with the dual
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characteristic:fuse and.switch heredfter-deseribed.
This combination ‘fuse .and :switch is surrounded
by & fibre :sleeve 26 having a :radially disposed
venting slot 26a. A .conductor :strap 27 pref-
erably ‘made .0f copper -extends :across the top
and .down ‘one side of the fibre sleeve 25 and is
secured to the upper-end :of the ;sleeve by means
of ~the bushing :nut 29. ‘This conductor strap
21 is out of contact as a conductor -when in ‘the
position :shown in Fig. 4.

The bushing .nut 29 encased within the ‘upper
section of the fibre sleeve 26 to'which it-is fastened
by a key means 11 is in direct-contact with the
conductor ‘rod 24 and strap 21. -Inserted ‘into
the hore 41 .of the bushing nut:29 -and secured
therein by means of a low relting solder is a
flexible link 40 of the dual characteristic fuse,
the low melting :solder joint bheing responsive to
the temperature of the cooling medium in .the
transformer casing. A .coil spring 42 surrounds
the flexible link 40-and maintains tension thereby
in-the link as long as the link 40 remains joined
at 41. The lower ends .of the link ‘40 and the
spring 42 -are anchored to a spacer 48. This
spacer -48 is of sufficient diameter to loosely fill
the bore within the fibre sleeve 26 andis provided
with a vertical -extension 48a to ‘which the link
40 -and spring 42 are secured.

The 'second flexible link 43 of the dual char-
acteristic fuse and the surrounding .coil spring
44 are secured at their upper ends to the ex-
tension 48b on the spacer 48. The lewer ends
of ‘the link 43 and spring 44 .are attached to o
rod 44¢ which extends into the.hore -85 in the
resistor -terminal -45q.
secures the rod 48¢ to the resistor terminal 45¢
which is a unit part of resistor element 41. The
lower -end of the resistor AT is provided with -a
terminal contact -or plug 12 secured in the lower

end of the sleeve 28 by means of pin 7. When .

the fuse and switch assembly is in -assembled
relationship as shown .in Fig. 4, the springs -42
and -44 are under tension and jointly stress the
soldered joints 41 and.46. When current in ex-
cess of a predetermined value passes -through

the resistor 47 heat generated in the resistor will

be conducted to the solder joint .46 and seffen
it sufficiently to permit the springs 42 and 44 to
withdraw the rod 44« and introduce.a gap .in the

circuit of sufficient length to .cause the current
“

to be broken.

‘Below the metal plug 12 and contacting it is
2 contact ‘plate 73 which serves as a guide :and
has a terminal rod 74 which extends 1o the ex~
terior of the lower-end of the sleeve 32,
the plate 78 and the lower enclosure of the in-
sulating extension 32 is a coil spring 15 sur-
rounding the terminal rod T4 .and urging the
plate 13 in firm contact with the plug '12. A
lead 16 is connected with the terminal rod 14
and with the auxiliary flexible connection m
electrically joined with the contact member 28.
After the fuse has blown at either 41 .or 46, the
circuit can be closed by rotating the handle 22

which switches the positian of the corductor .
strap 27 from that shown in Fig. 4 to that shown

in Fig. 18 so as to reclose the circuit through
the contact piece 28.
Adjacent the spacer 48 is.an opening 49 in the

fibre fuse tube 26, of sufficient diameter to hold .

2 detent 18 with its surrounding spring 18. Fig.
11 is an enlarged view of this. The head of the
detent 18 is held tightly against the spacer 48
by the spring 79, and the other end of the detent
extends into the slot 80 of the insulating sleeve

Solder 46 in the bore 45
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32. 'When the detent -extends into the slot 26,
the “hayanet s locked against rotation in the
bushing [3. The detent will remain in this ‘po-
sition until -either of ‘the joints 4t or 46 -collapses
and ‘interrupts the circuit. The detent is then
moved aut ‘of the slot 80 and into the hore of
the fibre :sleeve 26. This frees the bayonet for
rotation :in :the bushing by means of the handle
and cover.

‘Fig. 10 illustrates what happens when the
solder connecting the lower link &3 of Fig. 4 to
the metal contact piece 45¢ melts at 48, The
springs 44 and 42 recoil upwardly, the flexible
cables 40 and 43 and the spacer 48 move up-
wardly with the springs and the spring held
detent 78 moves out of its locking position in-
wardly in the hore of the fibre sleeve 25. The
movement inward of the detent 72 allows the
handle 22 with its intesral closure member 14
and -associated elemen$s to he rotated in the
hushing so that the conductor strap 27 will en-
gage ‘the contact member 28 and thus direct the
current from conductor rod 24, through the con-
ductor strap 27 to the contact piece 22, and con-
ductor 77 -to the lower terminal 5.

A third embodiment of this invention is shown
in'Figs.-5 and -8, the two views are taken at 90°
from each other, in Fig. 8 the fuse has ruptured
and the conductor strap rotated 180° to close the
circuit. This -embodiment is substantially the
same as Fig. 4 in the upper part of its consirue-
tion and in the rotation of the circuit maker and
breaker. In the Fig. 5 structure an insulating
sleeve 38 having diametrically disposed slots 384
is secured to the bushing 13 by means of a sleeve
33. Abushing nut 29 extends into the upper part
of fibre sleeve 82 and is in threaded engagement
with conductor rod 24. The lower end of fibre
sleeve 82 is provided with a contact ferrule $i
having a terminal lug §2.

‘Resilient contact fingers 53 attachaed by means
of ‘an encircling terminal ring 33 to the insulat-
ingsleeve 38 extend into the slots 384 and engage
the ferrnle €1. As indicated in Fig. 8 the trans-
former terminal wire §8 is secured to the ring 83.
Extending from and secured o the bushing nut
38 is a flexible cable 85 which is secured at its
lower end to 'a resistor §4 having a terminal
tongue 63 secured by a solder §7 or other metal
of low melting temperature characteristics, to
the terminal lug 62. A coil spring €8 is secured
@t one end-to the bushing nut 28 and at the other
end to the resistor 64 and is maintained in ten-
sien and thereby stresses the connection hetween
the tongue 63 and the lug 82.

If the temperature of the oil or other medium
in the transformer casing reaches = given tem-
perature sufficient to melt the solder 87 as it will
with an overload of long duration, the spring 6
will separate the tongue €3 and the Ing 82, and
collapse the cable 85 and draw the registor 84 into
the sleeve 82 thus producing a gan and nterrupt-
ing the eircuit. If the temperature of the resis-
tor -84 is -raised sufficiently by a current of o
magnitude sufficient to damage transformer in-
sulation if continued hut which might not he of
sufficient duration to warm the transformer oil,
the-heat will be transmitted through the tongue
€3 to the solder 7. When the solder is softened
sufficiently to allow the spring 65 to separate the
tongue 63 and the lug 62 and collapse the Aexible
cable 8§, the resistor €4 will be drawn into the
sleeve §0, thereby producing a gap and interrupt-
ing the cireuit.

Referring to PFig. 8§, when the spring 85 recoils
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in the fibre sleeve 82 carrying with it the flexible
coil B85 and the resistor 84, the detent 81 held by
spring means moves into the core of the sleeve 82
out of the locking slot 88b in the insulating
sleeve 38. The movement of the detent out of
locking position allows the bayone$ to be rotated
so that the conductor strap 27 makes contact
with contact piece 24 to close the circuib sub-
sequent to rupture of the fuse.

Since the resilient contact fingers 88 are at
right angles to the conductor strap 27, contact
point 84 and the lead off line 6§ they do not
appear together in the same section view. The
resilient contact fingers 8§ appear in Fig. 5 and
the conductor strap 27 and contact point 84 along

with the lower terminal or lead off line §8 ap-.

pear in Fig. 8. Fig. 9 shows their relative posi-
tjion from the bottom.

Vhen the fuse section in either of the modified
forms of my coimbination fuse cutout and switch
has been ruptured, the bayonet type closer may
be withdrawn from the bushing and the fuse sec-
tion replaced by disconnecting it from the
threaded end 25 on the rod 24 and connecting
a new unit thereto. During the interval that the
fuse is being replaced, the ftransformer will be
de-energized but such operation may be carried
on without disturbing the conductor connections
on the bushing.

The use and operation of my invention are as
follows:

The three embodiments of my invention are
based on the same prineciple of using a bayonet
type fuse and switch in a primary transformer
bushing and utilizing a dual characteristic fuse
link which will respond to two kinds of abnormal
circuit conditions and which when the fuse blows
from either of these abnormal circuit conditions
the bayonet type fuse red can be adjusted manu-
2lly to close the eircuit. If there is a long over-
load on the line it will warm the transformer oil
to & sufficient degree to melé the solder which
holds the flexible coil in closed circuit. Or if
there should be a current of great magnitude on
the line that may be of insufficient duration to
warm the transformer oil but be sufficiently great
to damage the transformer insulation, this cur-
rent will create heat in the resistor which heat
will be transmitted to the solder joint and melt
it. When this solder connection melts the elec~
trieal cireuit is broken. The forms shown in
Pigs. 1 and 5 have one solder joint that responds
to two kinds of abnormalities, and the form
shown in Fig. 4 has two solder connections, one
responding to one kind of abnormality and the
other responding to another kind of abnormality.

In all three types the circuit can be closed
manually by either rotating the handle or by
releasing o lateh and dropping the handle. In
this manner it can be seen that the electric service
along the lines can be readily renewed.

To replace o blown fuse it is necessary to lift
the bayonet type closer from the transformer
primary bushing using s hot-line stick. The old
ruptured link is then removed from threaded end
95 of rod 24 and a new link screwed thereon. The
bayonet is then reinserted into the transiormer
pushing effecting reclosing of the transformer
primary input circuit.

I claim:

1. In an electrical apparatus including a casing
and a dielectric fluid therein, the combination
with a tubular terminal bushing projecting from
the exterior to the interior of said casing, said
bushing including a line terminal on the exposed
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8
end of said bushing and s transformer lead termi-
nal on the concealed end of said bushing, of a
bayonet type circuit closer projecting into said
bushing and having a contact at one end en-
gaging with said line terminal and a contact
at the other end engaging with said transformer
lead terminal, said closer including a conductive
assembly electrically connecting said contacts and
comprising a dual characteristic fuse section im-
mersed in said fluid and a resistor in series with
ang heat transfer relation to said section, said
section characterized by its selective response to
ambient temperatures of said fiuid in excess of a
predeterminad value or to temperatures of said
resistor in excess of a predetermined value.

2. In an electrical apparatus including s cas-
ing and a dielectric fluid therein, the combina-
tion with a tubular bushing extending from the
exterior to the interior of said casing and having
a terminal at each end of said bushing, of a
bayonet type closer projecting into said bushing
and including 2 fuse normally electrically con-
necting said terminals and a switch normally in
open circuit position, said fuse comprising a fusi-
ble section immersed in said fluid and a resistor
in series with and heat exchange relation {c said
section, said closer being manually mcvable in
said bushing after rupture of the fusible section
to electrically connect said terminals through
said swiich.

3. In an electrical apparatus including a cas-
ing and a dielectric fiuid therein, the combina-
tion with a tubular bushing extending from the
exterior to the interior of said casing and having
a terminal at each end of said hushing, of a
bayonet type circuit closer projecting into said
bushing and including a fuse electrically con-
necting said terminals, said fuse comprising two
relatively spaced fusible sections in series rela-
tion and immersed in said fluid, spring means
interposed between said sections and maintain-
ing a stress thereon tending to rupiure said sec-
tions, and a resistor in series with said sections
and including a heat conducting poriion en-
gaging one of said sections, the other of said
sections being responsive fo ambient tempera-
tures of said fluid in excess of a predetermined
value.

4, In an electrical apparatus including a cas-
ing and a dielectric fluid therein, the combinaticn
with a tubular bushing extending from the ex-
terior to the interior of said casing and having
a terminal at each end of said bushing, of 2
bayonet type circuit closer projecting intc sald
bushing and including a fuse electrically eonnsct-
ing said terminals, said fuse comprising two
relatively spaced fusible sections in series rela-
tion and immersed in said fiuid, spring means
interposed between said sections and maintsin-
ing a stress thereon tending to rupture said sec-
tions, and a resistor in series with said sections
and including a heat conducting portion en-
gaging one of said sections, the other of said
sections being responsive to ambient tempsera-
tures of said fluid in excess of a predetermined
value, said closer alsc including a switch nor-
mally in open circuit position and movakle
through the agency of said closer to closed cir-
cuit position electrically connecting said termi-
nals after rupture of said fuse.

5. In an electrical apparatus including a cas-
ing and a dielectric fiuid therein, the combina-
tion with a tubular bushing extending from the
exterior to the interior of said casing, of a bay-
onet type circuit closer projecting into said bush-
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ing and comprising a fuse and a. switeh, said
closer having a first and a second position in
said bushing, and releasable latehing means nor-
mally” interposed between said closer and. bush~
ing and retaining said closer in said first position
closing a circuit through said fuse, said closer
being movable to said second position closing.
sald circuit through said switch upon release. of.
said latching means.

6. In a electrical apparatus including a casiny
and a dielectric fluid therein, the combination
with & tubular bushing extending from the ex-
terior to the interior of said casing, of a bayenet
type circuit closer projscting into ssid hushing
and comprising a fuse and a switch; said closer
having a first and a second position in said bush-
ing, and a lateh normally interpesed between said
closer and bushing and Iatching said closer to said
bushing in said first position closing o ecircuit
through said fuss, said Istch biased 6o release said
closer and normalily held in latching position by
said fuse, said latch being released only upon rup-
ture of the fuse and said closer thersafter mov-
able to said second position closing said ecircuit
through said switch.

7. The combination with an elongated tubular
housing having a terminal at each end, said hous-
ing having a longitudinal slot interiorly at one
end; of -a bayonet type circuit closer insertable in
said housing for slectrically connecting said ter-
minals, said closer including a fuse normally

electrically conneciing said terminals and com-=-
prising an insulating tube, spaced fusible sections

in said tube, a fiexible cable connecting said fusi-
ble sections and having an intermediate enlarged
portion, a detent carried by and projecting
through the wall of said tube and into said slot
in radial relaticnship to said enlarged portion of
said cable, said detent biased out of said slot and
said enlarged portion normally holding said de-
tent in said slof, a pair of coil springs encom-
passing said cable and each disposed on a side
of said enlarged portion opposite that of the
other, one of said springs under tension between
said enlarged portion and one of said fusible
sections, the other of said springs under tension
between said enlarged portion the other of said
fusible sections, said enlarged portion movable
alternatively to either side of said detent upon
rupture- of - either- fuse section; and g switch

carried by said closer in normal open cireuit.

relation to said terminals and closable only upon
rupture of said fuss, said closer rotatable in said
housing to electrically connect said terminals
through said switch subseguent to release of said
detent, one of said fusible sections responsive. to
predetermined ambient temperatures and the
other -of said fusible sections responsive to pre-
determined transient electric currents.

8. The combination with an elongated tubular
housing having a terminal at each end, said hous-
ing having g longitudinal slot interiorly at one
end, of a bayonet type circuit closer insertable
in sald housing for electrically connecting said
terminals, said closer including a fuse normally
electrically connecting said terminals and com-
prising an insulating tube, spaced fusible sections
in said. tube, a flexible cable connecting. said
fusible sections and having an intermediate en-
larged portion, a detent carried by and projecting
through the wall of said tube and into said slot
in radial relationship to said enlarged portion of
sald cable, said detent biased out of said slot and
said enlarged portion normally holding said de-
fent in said slot, a pair of coil springs encom-
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passing said: cable and each disposed on a side
of said enlarged portion opposite that of the
other, one of said springs under tension between
sald enlarged portion and one of said fusible sec~
tions, the. other of said springs under tension
between said enlarged portion the other of said
fusible: sections, said enlarged portiocn movable
alternatively to either side of said detent upon
rupture of either fuse section, s resistor in series
with-said fusible sections and having heat trans-
fer mieans engaging said one of said sections, and
& switeh carried by said closer in normal open
cireuit relation to said terminals and closable
only uvon rupture of said fuse, said closer rotat-
able in said housing 1o electrically connect said
terminals through said switch subseguent to
release of sald detens, said one of said fusible
sections. responsive to predetermined tempera-
tures of said resistor incident to transient electric
currenis and the sald other of said fusible sections
responsive to predetermined ambient tempera~
tures incident to continuing overload electric
currents.

9. In a protective device for an electrical appa-
ratus including o casing and a cooling medium
therein, the-combination with a tubular bushing
having a line terminal at one end and an appa-
ratus terminal af the other end, of g circuit closer
movaply mounted in said bushing and including.
a dual characteristic fuse and resisior in series
rslation to each other eiectrically connecting said
terminals, said fuss embodying a section fusible
in response to predeterminegd ambient tempera-
tures of said cocling medium and g secend section
fusible in response 0 a predetermined rise in the
temperature-of said resistorin excess of said pre-
letermined ambient temperatures, and a con~
ductor carried by said eircuit closer in open
circuit relation: to said terminals when said fuse
and resistor are in closed circuit relation to said
terminals, said cleser being movable in said bush-
ing to place said conductor in clesed circuit rela-
tion to-said terminals afier rupturs of said fuse.

10. In.a protective device for an electrical ap-
paratus including g casing, the combination with

" a tubular bushing having s line terminal at one

end and an apparatus terminal at the cther end,
of a. circuit closer insertable in said bushing
adjacent said line terminal and including g dual
characteristic fuse and resistor in series relation
nermaily electrically commecting said terminals,
and a conductor carried by said closer in open
circuit relation to said terminals when sald fuse
is- normally in circuit closing relation to said
terminals, said closer rotatable in said bushing
upon rupture of said fuse o reclose. the circuit
through said conductor, said dual characteristic
fuse being selectively responsive 4o ambient tem-
peratures in said casing incident %o the duration
of a predetermined continuous overload currenis
in-said apparatus or o temperatures in said resis-
tor incident to predeterminsd current values of
shorter duration than and in excess of said over-
ioad currents.

11. A.tubular bushing for sn
ratus casing, said: bushing ing ing a1

minal at one end and. an apparatus terminal at

telescopically movabic ar
ing adjacent the line ter
ing:.a dual characteristic fus
electrically engaged at one eng Wi
minal and ai the other end.with : :
ferminal, said fuse being selectively responsive to
bredetermined ambient temperatures and to pre-
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determined abnormal surge currents, and a
switeh member carrisd by said closer in electrical
connection with said line terminal and noermally
out of electrical conunection with said apparatus
terminal, said bushing having a portion provided
with a slot extending longitudinally interierly
thereof, a detent carried by said closer and nor-
mally held by the fuse in said slot and locking
the closer against rotation until said fuse link
ruptures, said detent biased to move out of lock-
ing position and release the closer for manual ro-
tation, whereby the switch member carried by
said closer. is moved into electrical contact with
said apparatus terminal.

12. A tubular bushing for an elecirical appa-
ratus casing said bushing including a line ter-
minal at one end and an apparatus terminal ab
the other end, in combination with a circuit closer
movable in the bushing relative to said terminals,
said closer including 2 dual characteristic fuse
electrically engaged at one end with said line
terminal and at the other end with said appa-
ratus terminal, said fuse carried by said closer
and characterized by its selective response to pre-
determined ambient temperatures and to prede-
termined abnormal surge current, and a switch
member carried by said closer in elecirical con-
nection with said line terminal and normally out
of electrical connection with said apparatus ter-
minal, a detent normally held by the fuse in a
locking position interposed between said. closer
and bushing and biased to move cut of locking
position upon subsequent rupture of the fuse to
release said closer for movement to electrically
engage said member and apparatus terminal.

13. A terminal bushing for a fransformer cas-
ing said bushing including a line terminal at one
end and o transformer terminal at the other end,
in combination with an electrical closer insertable
in said bushing adjacent said line terminal and
including a dual characteristic fuse carried
thereby and normally closing the circuit between
said terminals, said fuse comprising two relatively
spaced fusible sections one of which is character-
ized by its response to predetermined ambient
temperatures resultant to continuing overload
currents in the transformer and the other of
which is responsive to predetermined transient
currents in the transformer, & flexible conductor
cable electrically connecting said fusible sections
in series, & coil spring surrounding said cable and
subjecting said fuse sections to tension, and a
switch membper carried by said closer in electrical
connection with one of said terminals and nor-
mally in open circuit relation to the other of
said terminals, said closer movable in said bush-
ing to electrically connect said member and said
other of said terminals subsequent to rupture of
one of said fusible sections.

14. A tubular insulating housing having a first
terminal at one end and a second terminal at the
other end, in combination with a circuit closer
inserted in said housing adjacent said first ter-
minal and including a fuse carried thereby and
normally electrically connecting said terminals,
said fuse characterized by its selective response
to predetermined ambient temperatures incident
to continued overload currents of a value insufii-
cient. to rupture said fuse or to predetermined
transient electric current’s of predetermined
values in excess of said overload current values,
spring means carried by said closer holding said
fuse tensioned, a switch member carried by said

(]

10

15

20

25

30

35

40

45

50

60

65

70

12

closer normally in electrical connection with one
of said terminals only, and detent means nor-
mally interposed between said housing and closer
to hold said fuse in circuif closing position and
said switch member in open circuit position, said
detent means held in its interposed position by
said fuse and bias therefrom for movement upon
rupture of the fuse, said closer being movable in
said housing to electrically connect said ter-
minals through said switch member subseguent
to rupture of said fuse.

15. A circuit interrupter comprising a dual
characteristic fuse having a first fusible section
and a second fusible section in series therewith,
and a resistor in series with said sections and in-
cluding a heat transmitting portion connected
to said second fusible sections, said first fuse sec-
tion characterized by its respouse o ambient
temperatures of predetermined values and said
second fuse section responsive to predetermined
temperatures of said resistor.

16. A circuit interrupter comprising an insu-
lating support having relatively spaced termi-
nals, in combination with a cirecuit closer mov-
ably spanning said terminals, said closer em-
bodying a fusible section and a resistor in se-
ries with each other and normally clectrically
connecting said terminals, said fusible section
characterized by its selective response to am-
bient temperatures in excess of pre-determined
values or to resistor temperatures in excess of
predetermined values, and a switch member car-
ried by said closer and normally in open cireuit
relation to said terminals, said closer upon rup-~
ture of said fusible section besing movable to re-
close an electric circuit by electrically conneect-
ing said terminals through said switch member.

17. In a circuit interrupter and recloser, the
combination with a bushing having a pair of
spaced terminals and interiorly a slei projecting
longitudinally thereoi, of a bayonet typs circuit
closer projecting into the bushing and including
a fusible section, a resistor connected in series
with said section by means of a heat conductive
means, and a switch, said closer having a first and
a second position and rotatable therebetween in
said bushing, said fusikle section and resistor
electrically connecting said terminals when said
closer is in said first position and sa2id switch
electrically connecting said terminals when said
closer is in =aid sscond postion, said fusicls sec-
tion selectively responsive to temperatures in ex-
cess of a predetermined value incidsnt to ambient
temperatures or resistor temperaturss, and a
tent carried by said closer and normally laiching
said closer in said first position and neid by said
fusible section in said slof, said detent biased o
move out of said slot upon rupture of said fuse
section, whereby upon rupture of said fusible
section said closer is rotatsble to said sscond po-
sition to electrically connect said terminals
through said switch.

ROALD H. AMUNDSON.

2
B

References Cited in the file of this patent
UNITED STATES PATENTS
Number Name Date
1,192,879 Ferrell ___.________ Aug. 1, 18138
2,117,583 Van Antwerp —.____ May 17, 1838
2,142,188 Gaston _____________ Jan. 8, 1939
2,250,165 Mitschriech __.___.___ July 22, 1841
2,327,865 1343

Brown et al. ... Aug, 24,



