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UNITED STATES PATENT OFFICE 
2,560,138 

RENEWABLE FUSE 

Kenneth W. Swain, Hampton, N. H., assignor to 
The Chase-Shawmut Company, Newburyport, 
Mass., a corporation of Massachusetts 
Application January 29, 1948, Serial No. 5,091 

(C. 200-131) 12 Claims. 

This invention relates to improvements in re 
newable fuses of the knife blade cartridge type. 
More particularly it provides improvements 
whereby Substantial SavingS may be effected in 
the costs of manufacture and initial assembly of 
Such fuses and which facilitate the removal 
therefron of blown or otherwise defective fuse 
links and Substitution therein of new links. Also, 
the improved structure resultS in fuses which op 
erate Several degrees cooler than the available 
comparable fuses of the same rated capacity un 
der Similar Service conditions, and which pro 
vide longer time delay on moderate overload. 

It is among the objects of the invention to pro 
Wide renewable cartridge fuses of the blade-ter 
minal type wherein the removable link-carrying 
unit comprises a minimum of parts which quick 
ly may be assembled into a rigid unit on which a 
fuse link may be mounted without disturbing the 
rigidity of the unit. 
Another object is to provide renewable knife 

blade cartridge fuses having a removable link 
Carrying unit comprising a minimum number of 
parts and having its opposite end portions iden 
tical. 
A further object is to provide a renewable knife 

blade cartridge fuse whose removable link-car 
rying unit is identical in structure at each end 
and is insertible in its casing with either end of 
the unit constituting the leading end when the 
unit is being inserted through an end of the cas 
19. 
Yet another object is to provide a renewable 

knife blade cartridge fuse whose removable link 
carrying unit has a relatively massive heat-con 
ducting member loosely mounted on each end 
portion of the unit for Self-adjusting clamping 
coaction with end elements of the fuse casing. 

Still another object is to provide a renewable 
knife blade fuse wherein relatively massive heat 
conducting members coact with end elements of 
the fuse casing to close the opposite ends of the 
casing and wherein vent passages having sub 
Stantial Surface areas for cooling extend directly 
through the Said massive members to atmosphere. 
A yet further object is to provide a renewable 

knife blade fuse wherein relatively massive heat 
absorbing members are mounted on the knife 
blade elements at opposite ends of the fuse casing 
and coact with end elements of the casing to close 
the Opposite ends thereof, each said heat-ab 
Sorbing member being adapted to quickly absorb 
Considerable amounts of heat incident to a fus 
ing of a fusible element of the fuse, and each 
having vent paSSages leading directly through it 
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to atmosphere, with Substantial areas of vent pas 
Sage Walls for cooling the Venting gases. 
Another object is to provide a renewable knife 

blade fuse having a minimum number of parts 
which may be readily and economically assemi 
bled to produce a fuSe having Superior time delay 
and low-temperature operating characteristics. 

It is, moreover, my purpose and object gen 
erally to improve the Structure and operation of 
knife blade cartridge fuses and especially such 
fuses of the renewable type. 

In the accompanying drawing: 
Fig. 1 is a side elevation of a renewable knife 

blade fuSe embodying features of the invention, 
the Casing elementS being in medial cross-section; 

Fig. 2 is a croSS-Sectional view on line 2-3 of 
Fig. 1; 

Fig. 3 is an end elevation of the fuse of Figs. 1 
and 2; 

Fig. 4 is an exploded perspective view of the 
removable link-carrying unit of the fuse of Figs. 
1 and 2; and 

Fig. 5 is a Side elevation of the assembled link 
carrying unit, with the fuse link shown in sep 
arated relation. - 

Referring to the drawing, the tubular casing 
member 8 Inay be raade of vulcanized fibre or 
other Suitable insulating material, each end por 
tion of the tube being interiorly threaded at 2 
for receiving One of the exteriorly threaded metal 
ferrules 4, 6, one ferrule being screwed into one 
end of the tube and One into the other end, and 
both being permanently Secured against removal 
from the tube as by having the metal deformed 
outwardly at 8 into the tube walls at one or more 
locations around the Walls. 
At least one of the ferrules 4, 6, herein shown 

as the ferrule A, is in the form of a sleeve which 
has Substantial projection out of the insulating 
tube and Whose projecting portion is provided 
exteriorly with the screw threads 2 which are 
Substantially larger than the threads within the 
tube, So that an end cap 22, with relatively large 
diameter central opening 24 therethrough, may 
be Screwed on the ferrule f4. Both end ferrules 
may be the same, with an end cap screwed 
thereon, but I prefer to form the end cap 26 in 
tegral With ferrule 6 so that it becomes perma 
nently fixed on the end of the tube when the fer 
rule 6 is Secured. However, the end cap 26 has a 
relatively large diameter central opening 28 
therethrough similar to that in end cap 22 and 
the outward appearance of the two end caps on 
the tube is Substantially the same. 
The removable unit of the fuse assembly com 
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prises two similar terminal blades 39, each hav 
ing its inner portion 32 reduced in Width to pro 
wide the oppositely disposed in Wardly facing 
shoulders 35. A relatively massive disk 36 is 
mounted on the reduced portion 32 of each blade 
3, each disk having a Slot 38 therethrough for 
slidaily receiving the portion 32 of a blade, SO 
that the disk may be slipped on the portion 32 
and be seated against the shoulders 34. 
A rectangular recess is is formed in the inner 

face of each disk 36, along one side of the reduced 
portion 32 of a blade 30, with Said portion 32 
constituting one wall of the receSS, and a Stiff 
bar 42 of insulation material has its opposite end 
portions slidably and non-rotatably, engaging in 
said recesses of the oppositely disposed disks 36, 
with a flat surface of the bar engaging flatWise 
against the reduced portion 32 of each blade SO 
that each end portion of bar 42 may be effec 
tively and securely clamped to the adjacent por 
tion 32 by a single screw 44 paSSed loosely through 
a hole 43 in the bar and Screwed into a threaded 
hole 8 in the portion 32, with each Screw it hav 
ing substantial threaded extent beyond the por 
tion 32. 

in assembling these partS, Starting at One end, 
One of the disks 36 is slipped on the reduced por 
tion 32 of one of the blades 3), and one end of 
bar G2 is inserted in recess A in the disk SO as to 
rest flatwise against the reduced portion 32 of 
the blade, after which a Screw it is inserted 
through hole 48 in the bar and scieWed into 
threaded hole 48 in blade portion, 32 until the 
bar 42 and portion 32 are claimped Securely to 
gether. The other end is assembled in the same 
nanner to provide an extremely strong and rigid 
unit as shown in Fig. 5, which is ready for COn 
venient mounting thereon of the fuse link 5. 
The fuse link 5 Inay be of any conventional or 

Special design and is shown provided at One end 
with a customary notch 32 extending longitudi 
nally of the link inward from the link end, 
whereby this end of the link may be engaged 
around the threaded projecting portion of One of 
the Screws it. The other end of the link has a 
notch 53 extending laterally inward from one 
side edge, So that this end may be SWung into 
engagement With its screw 44, with the first then 
tioned screw serving as a pivot. The opposite 
ends of the link then may be secured in place by 
means of the nuts 56, one being screwed on each 
Screw i, preferably with a Washer 58 and lock 
ing spring 60 intervening between the fuse link 
and the nut On each ScreW. 

it will be apparent from the foregoing descrip 
tion, in connection with the drawing, that both 
ends of the link supporting renovable unit are 
precisely the same, as best seen in Fig. 5. Also, 
it Will be apparent from an examination of FigS. 
1 and 2 that the diskS 33 have exterior diameter 
less than the interior diameter of the ferrules 3, 
5, but only slightly less. Hence, with a casing 

as illustrated in FigS. 1 and 2, either end of the 
reiO7ale Unit may be inserted first through the 
end of the casing Which is to the left in the 
drawing, aSSuining that end cap 22 has been re 
noved. The unit will be inserted until the lead 
ing disk 3 is engages the annular vertically dis 
posed polition 27 of end cap 26, following which 
the end cap 22 may be screwed on the ferrule if 
With its annular vertically disposed portion 23 
engaging the adjacent disk 36. Tightening of 
cap 22 puts the interior unit under endwise com 
pression between the annular vertically disposed 
portions 27 and 23 of the end caps, with the disks 
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36 clamped tight against the opposite ends of the 
bar A2. 

It is a feature of importance that each disk 
36 has appreciable looseness on the blade portions 
32 after the removable unit has been aSSembled 
as in Fig. 5, and prior to clamping of the unit 
Within a casing. Actually appreciable Clearance 
is provided between the blade portions 32 and 
the was of the disk sicts 38 and between the 
end portions of bar 32 and the Walls of the disk 
recesses 40, excepting that Wall of each receSS 
4G which is provided by a blade portion 32 and 
against which the end portions of the bar 42 
are tightly clamped by screws 44. Hence, in Fig. 
5, each disk 36 can be tilted slightly as indicated 
by the dotted lines in Fig. 5. As a result, when 
the removable unit is being clamped within a 
casing, the disks are Self-adjusting to an appre 
ciable extent to overcome minor departures from 
precision dimensioning of partS. 

Referring to this assembled unit of Fig. 5, and 
to the exploded representation, of its elementSaS 
represented in Fig. 4, it will be apparent that 
each of the relatively thick disks 36 is slidably 
mounted on a knife blade but is positively locked 
against rotation thereon, and that each disk Slid 
ably engages over an end of the insulating bar 
42, whose ends extend into the disk recesses. 38. 
Hence, each end of bar 42 is positively locked 
by a disk 36 against relative rotation of a knife 
blade and the bar about the axis of a clamping 
screw $4. This function of inter-engagement of 
the ends of the insulatiing bar in the receSSeS 
of the disks to prevent relative rotation of the 
blades and the bar about the axes of the Screws 
44 definitely avoids any mis-alignment of the 
blades and bar both at the time of initial assem 
bly and when the fuse, in service, is subjected 
to stresses which tend to cause mis-alignment 
of the blades and the bar, such as stresses inci 
dent to expansion of parts when a fuse has been 
operating at elevated temperatures. In this con 
nection, it is important to note that the dimen 
sions of the knife blades, disks and bars may 
vary quite appreciably with temperature changes, 
and the dimensions of the bar 42 in particular 
may vary considerably with changes in moisture. 
content. However, the variations of the knife 
blades and bar primarily affect their lengths, the 
width dimensions being so, relatively. Small that 
any width variations are inconsequential. Hence, 
the width dimensions of the bar, and of the disk 
recesses, and of the portions 32 of the knife 
blades, may be controlled within rather close lim 
its to be substantially uniform in each fuse re 
gardless of temperature and moisture conditions. 
The bar 42, on the other hand, is a SSeimbled with 
its ends located within the disk recesses but short. 
of the bottoms of the recesses when the disks 
are against the knife blade shoulders. 34, so that 
Variations in itS length are accommodated. Within 
the recesses. However, during mounting of the 
inner unit in a fuse. casing, each disk slides on 
its knife blade into contact with the adjacent 
end of the bar, they being thus self-adjusting 
for end Wise clamping of the bar regardless of its 
length variations. However, the describedlocked 
alignment of blades, and bar is maintained 
Whether the bar extends little or much into the 
disk recesses. 

Also, the appreciable cracks between the blade 
portions 32 and the disks 36 thereon constitute 
Verting passages ... through which hot pressure 
gases can escape to atmosphere between the rela 
tively large-area cooling surfaces of the disks and 
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blades, while other gases escape between the 
large-area, peripheral surfaces of the disks and 
the adjacent ferrules and thence between the 
annular vertically disposed portions 23 and 2 of 
the end caps and the engaged adjacent mar 
ginal portions of the disks, these gases too being 
cooled to safe discharge temperatureS. 

It has been mentioned previously herein that 
my improved cartridge fuses operate several de 
grees cooler than prior comparable fuses under 
comparable service conditions. This cooler Op 
eration no doubt results in part from the more 
effective venting both through and around the 
disks 36. But the relatively massive character 
of the disks plays an important part in the dissi 
pation of heat generated under conditions of 
normal loads and moderate overloads. Each disk 
constitutes a substantial heat-conducting maSS 
which absorbs considerable amounts of heat and 
which has relatively large surface areas for dissi 
pating heat directly to atmosphere at the large 
end openings 24 in the caps and indirectly to 
atmosphere through the end caps and ferrules. 
Also, the Substantial heat-absorbing nature of 
the disks 36 increases time delay on moderate 
overloads. On short circuits, and the like, the 
massive disks 36 act as heat absorbers Which 
substantially reduce the temperature of the hot 
gases prior to their venting and Which condense 
the molten products of the fusing. 
The disks 36 may be made of any good heat 

conducting material having the required rigidity 
of mass. I have found that powdered copper 
molded according to known procedures provides 
excellent heat-absorbing and heat-dissipating 
disks 36 which may be economically produced 
with the required accuracy of dimension, and 
with desired uniformly smooth surfaces. As pre 
viously explained, when these disks are mounted 
on the unit of Fig. 5, their appreciable looseness 
makes it unnecessary to have that exactness of 
precision dimensioning of the Casing parts and 
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of the insulating bar which otherwise would be 
eSSential. 

I claim as my invention: 
1. In a knife blade cartridge fuse having a 

tubular casing, a unit insertible in and remov 
able from the casing, comprising a pair of knife 
blade terminals, means for mounting a fusible 
element in electrical connection. With said ter 
minals, a relatively thick circular maSS of heat 
conducting material slidably and non-rotatably 
mounted on each said terminal, abutment means 
On each Said terminal limiting movement of a 
Said mass in outward direction along the ter 
minal, a stiff bar of insulating material rigidly 
inter-connecting said terminals, each end of Said 
bar having angular croSS-Section, walls defining 
an angular receSS in each said maSS in one of 
which recesses each angular end of said bar is 
engaged limiting movement of Said masses in 
directions inward along Said terminals and posi 
tively locking Said circular masses and the bar 
against relative rotation., Said circular masses of 
heat-conducting material each having appreci 
able looseness on its terminal and between the 
said limiting abutment on the terminal and the 
adjacent end of Said bar whereby said masses 
can be tilted slightly in different directions on 
their terminals, and substantial venting passages 
leading between relatively large-area cooling 
Surfaces of the masses and terminals directly 
through said maSSes, and means on the opposite 
ends of the said casing for engaging only annular 
marginal portions of Said circular masses for 
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6 
clamping them against the opposite ends of said 
stiff bar. 

2. In a renewable knife blade cartridge fuse, 
a fuse link mounting unit comprising a pair of 
knife blade terminals, means for mounting a fuse 
link on the unit in electrical connection. With Said 
terminals, a relatively massive disk slidably 
mounted on each terminal, each Said disk hav 
ing a slot therethrough whereby it may be slipped 
on a terminal with appreciable looseness between 
the terminal and the walls of the slot, a relatively 
stiff insulating bar extending between and Se 
cured to the inner end portions of Said terminals 
inward of said massive disks on the terminals, 
each end portion of the bar having angular CIOSS 
section, and each said disk having an angular 
recess in its inner face for engaging With appre 
ciable looseness over the adjacent angular end 
of said bar for positively locking the disks and 
bar against any substantial relative rotation, and 
means on each said terminal outward of the disk 
thereon restricting outward movement of the disk 
and providing for only limited movement of the 
disks between said restricting means and the ends 

5 of said bar, whereby said disks are Self-adjusting 
when said unit is mounted in a fuse casing with 
said slots in the disk providing venting paSSages 
leading directly through the disks between the 
slot walls and the adjacent Surfaces of the ter 
minals. 

3. In a renewable knife blade cartridge fuse 
having a tubular insulating casing, a fuse link 
mounting unit insertible in and removable from 
the casing, comprising a pair of knife blade ter 
minals, each having an inner end portion of re 
duced width. Whereby in Wardly facing edge shoul 
ders are provided on each terminal, means for 
mounting a fuse link on said unit in electrical 
connection with Said inner end portions of the 
terminais, a massive slotted disk slidably mounted 
on the reduced portion of each terminal and hav 
ing appreciable looseness thereon, each Said disk 
having an angular recess in its inner face, a stiff 
insulating bar extending between Said terminals 
and Secured to the inner end portions thereof 
with each end of the bar angular in cross-section 
and engaged in a said disk recess whereby the 
disks and bar are positively locked against rela 
tive rotation, and means on the opposite ends of 
Said insulating casing for clamping said disks 
against the ends of Said bar with the disks self 
adjusting on said terminals in response to the 
clamping pressure and with said appreciable 
looseness of the disks on the terminals providing 
venting passages leading directly through said 
disks to atmosphere. 

4. In a knife blade fuse having a tubular cas 
ing, a unit insertible and removable through an 
end of the casing comprising a knife blade ter 
minal at each end of the unit, means for mount 
ing a fusible element on said unit in electrical 
connection. With Said terminals, a relatively stiff 
insulating member extending between the ter 
minals and secured to the inner end portions 
thereof for maintaining them in predetermined 
Spaced relation and against relative rotation, a 
generally circular body slidably mounted on each 
terminal and having generally parallel Outer and 
inner faces, abutment means on each terminal 
limiting outward movement of a said body along 
a Said terminal, each said body having a recess 
in its inner face, and Said insulating member 
having its end portions slidably and non-rotat 
ably engaged in Said recesses and constituting the 
Only means limiting, inward movement of said. 

  



3,560,138 

bodies along said terminals and positively lock 
ing said bodies and Said insulating member 
against relative rotation; and annular means on 
each end of said casing for engaging the margin 
of the outer face of a said body, Said annular 
means at at least one end of the casing being 
operable to effect, a clamping of Said bodies 
against the ends of said insulating member, With 
said. annular means- and said bodies coacting to 
close the opposite ends of Said tubular casiing. 

5. In a knife blade fuse having a casing and 
having a pair of knife-blade terminals projecting 
out of the casing at the opposite ends thereof 
each of said terminals having abutment naeans 
thereon between its ends, means for mounting a 
fuse link in electrical connection with Said ter 
minals, a slotted disk mounted loosely on the 
inner end portion of each terminal with Said. 
abutment means limiting outward movement of 
the disks. along the terminals, an insulating 
member connected to and extending between the 
inner end portions of said terminals, the oppor 
site ends of said insulating, member being in the 
path of inward movements of Said disks and con 
stituting the only means limiting in Ward move 
ments of said disks along Said terminals, and 
means on said casing for effecting movements of 
said disks, relative to said terminals into Clamp 
ing engagement with the opposite ends of Said 
insulating member. 

6. In a knife blade fuse having a tubular insul 
lating casing, a unit insertible in and removable 
from the casing comprising a pair of knife blade 
terminals each having abutment means: thereon 
between its ends, means for mounting a fuse link 
on said unit in electrical connection. With the 
terminals, a slotted disk loosely arranged. On the 
inner end portion of each terminal With Said 
abutment means on the terminals limiting Out 
ward movement of the disks along the terminals, 
the two. said disks being identical, an insulating 
member connected to and extending between the 
inner end portions of said terminals, each end of 
the insulating member constituting an abutment 
between which and a said terminal abutment 
means each said slotted disk can move appre 
ciably in directions along its terminal, Said disks 
having dimensions whereby either end of Said 
unit may be inserted through an end of Said 
casing, and annular means on each end of the 
casing for engaging outer portions of Said disks 
to draw them relatively toward each other With 
said disks moving relative to their respective ter 
minals into clamping engagement With the Oppo 
site ends of said insulating member and With 
said terminals extending through the SlotS in the 
disks with appreciable clearance. 

7. In a knife blade fuse having a tubular insu 
lating casing, a unit.insertible in and renovable 
from the casing comprising a pair of knife blade 
terminals each having abutment means thereon 
between its ends, means for mounting a fuse link 
on said unit in electrical connection. With the ter 
minals, a slotted disk loosely arranged on the 
inner end portion of each terminal with said 
abutment means. On the terminals limiting out 
ward movement of the disks along the terminals, 
an insulating bar' connected to and extending 
between the inner end portions of Said terminals, 
there being a recess in the inner face of each 
said disk and the end portions of Said bar being 
slidably, and non-rotatably engaged in Said re 
cesses of the disks limiting outward movement of 
the disks along the terminals and positively lock 

5. 

O 

25 

30 

35 

40 

65. 

O 

annular abutment means on one end of said cas 
ing for engaging the margin of the outer face 
of one of said disks, and removable- annulai 
means-on the other end of the casing for engag 
ing the margin of the outer face of the other One 
of said disks, said renovable annular means, being 
operable along the casing to urge Said disks rela 
tively toward each other with the Said insulating 
bar constituting the Sole means limiting their 
relative movement toward each other. 

8. In a knife blade fuse having a tubular insu 
lating casing, a fuse link mounting unit insertible 
in and removable from the casing and having its 
opposite ends substantially identical So that 
either end of the unit may be inserted first 
through an end of the casing, Said unit compris 
ing a pair of knife blade terminals, an insulating 
bar connected to and extending between the in 
ner end portions of the terminals, and a relatively 
thick and massive disk on each terminal, each 
said disk having a slot therethrough for paSSage 
of a said terminal through the disk, and each. 
having a recess in its inner face for reception of 
an end portion of said insulating bar, the Walls 
of said recesses and the end portions of Said bar 
coacting to positively lock the Said disks and bar 
against relative rotation, and means on the ends 
of Said casing for engaging and clamping Said 
disks against the opposite ends of Said insulating. 
bar. 

9. In a fuse having a tubular casing and a 
terminal projecting generally axially at each end 
of the casing, means for mounting a fuse link in 
electrical connection. With the said terminals, 
aeans at each end of the casing for closing the 
ends of the casing around the terminals and for 
providing uniform venting paSSages between rel 
atively large-area, heat-absorbing surfaces, said 
means at each end of the casing comprising a 
thick disk having a Smooth peripheral Surface 
of relatively large area, fitting Within Said casing 
with a predetermined precise clearance whereby 
a relatively long annular vent passage is provided 
along the peripheral Surface of the disk, each 

; Said disk having a Siot therein through which a 
said terminal extends with appreciable clearance 
whereby venting cracks extend directly through 
the disks, abutment means on each terminal lim 
iting outward movements of the disks along the 
terminals, an insulating bar connecting the inner 
ends of the terminals and having its opposite 
ends constituting the only means limiting in 
Ward movements of the disks along the terminals, 
and an annular depending fiange on the casing 
engaging Only a narrow marginal area of each 
Said disk at one end of a said annular Weat paS 
Sage whereby preSSure gases can escape from said 
paSSage between said flange and the engaged 
margin of the disk and also directly through the 
disks at Said Venting cracks. 

10. In a knife blade cartridge fuse having a 
tubular casing, a unit insertible in and remov 
able from the Casing, comprising a pair of knife 
blade terminals, each having inwardly facing 
abutment means thereon, means for mounting a 
fuSe link on the inner end portions of the ter 
minals, a Stiff ba) of insulating material extend 
ing between and connected to the inner end por 
tions of said terminals, each end of the bar being 
Spaced Substantially inward from said abutment 
means on the terminal to which it is connected, 
a relatively massive heat-absorbing member slid 
ably and non-rotatably mounted on each termi 
nal between Said abutment, means, on the ter 

ing the disks and bar against relative-rotation, 5 minal and the adjacent end of said insulating 
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bar, said adjacent end of the insulating bar con 
stituting the only means limiting inward move 
ment of the heat-absorbing member along the 
terminal, whereby said heat-absorbing members 
are self-adjusting on their respective terminals 
for accommodating dimensional variations in the 
associated parts, said heat-absorbing members 
having diameter less than the internal diameter 
of the casing whereby either end of the insertible 
unit may be the leading end when inserting the 
unit in its casing, and means on the opposite ends 
of the casing for coacting with said heat-absorb 
ing members to close the opposite ends of the 
casing with said heat-absorbing members pre 
senting relatively large heat-absorbing Surface 
areas in positions to be directly contacted by the 
hot gaseous products of a fusing within the 
casing. 

11. In a knife blade cartridge fuse having a 
tubular casing, a unit insertible in and remov 
able from the casing, comprising a pair of knife 
blade terminals, means for securing a fuse link 
on the inner ends of the terminals, a generally 
circular Solid maSS Slidably and non-rotatably 
mounted on each said terminal, means on each 
said terminal limiting movement of a Said maSS 
in direction toward the Outer end of the ter 
minal on which it is mounted, each said maSS 
having a recess therein, a bar of insulating ma 
terial extending between said terminals and hav 
ing its opposite ends engaged in said recesses of 
the Solid masses, means Securing said bar to each 
Said terminal at locations spaced inward from 
the said engaged ends of the bar, Said securing 
means and Said recess walls of the Solid masses 
coacting to maintain the terminals and the bar 
approximately in a predetermined alignment. 
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12. In a knife blade cartridge fuse having a 

tubular casing, a unit insertible in and remov 
able from the casing, comprising a pair of knife 
blade terminals, means for Securing a fuse link 
on the inner ends of the terminals, a generally 
circular Solid mass slidably and non-rotatably 
mounted on each said terminal, a stiff bar of in 
sulating material extending between said termi 
nals, means inward from each end of said bar 
for Securing the bar to the respective terminals, 
each said solid mass on the terminals having a 
recess therein, and each end of said bar being 
slidably engaged in a said recess, whereby the 
walls of said recesses positively lock the said ter 
minal and bar againt relative rotation about Said 
Securing means. 

KENNETH. W. SWAIN. 
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