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This invention relates, generally, to fuse de-
vices and it has particular relation to the con-
struction and assembly of renewable fuse links
for universal use which may be inserted in prac-

§ tically any of the fuse housings of the expulsion
type that are now being sold.

The object of this invention, generally stated,
is to provide a universal fuse link construction
that shall be simple and efficient in operation and
which may be readily and economically manufac-
tured and installed.

An important object of this invention is to se-
cure electrical and mechanical contact engage-
ment between the terminals of a fuse link and
the strain and fusible elements and the flexible
cenductor forming parts of the same.

Another important object of this invention is
to provide for securing a ‘terminal, of a fusible
element of a fuse link for example, to a stranded
conductor or flexible lead in such manner as to
brovide a high degree of permanent electrical
contact engagement therebetween. '

Another object of this invention is to inter-
connect a tubular terminal and a flexible con-
ductor formed of a plurality of Strands of wire
in such manner that the maximum outside di-
mension of the assembly will be substantially the
same as the initial outside diameter of the ter-
minal and not substantially greater than the
diameter of an unclamped portion of the flexible
conductor.

A specific okject of this invention is to provide
high contact pressure between a tubular metal
sleeve or socket and a flexible conductor compris-
ing a plurality of strands of wire by deforming
a substantial portion of the sleeve or socket onto
the strands of the conductor in such manner, that
the high contact pressure remains after the

- ‘means employed to produce the same is removed.

Another object of this invention is to secure a
fusible element and a strain element in a ter-
minal in a new and improved manner.

Another important object of this invention is
to provide for securing a strain element and a
fusible element to the inside..and outside, re-
spectively, of the tubular end portions of a pair
of fuse link terminals which face each other.

A further object of this invention is to provide
for holding the ends of a strain wire in the op-
posing ends of a pair of fuse link terminals by
deformation and for securing the ends of a fusi-

. bie wire composed principally of tin thereto by
heat and fusion. :

- Still another important object of this inven-

tion is to positively hold one end of a sleeve of
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Insulating material onto one terminal of a fuse
link,

A still further object of this invention is to
clamp one end of a sleeve of insulation to the
knurled intermediate portion of a fuse link ter- &
minal by crimping a retaining ring around the
end of the sleeve, -

Other objects of this invention will, in part,
be obvious and in part appear hereinafter.

Accordingly, this invention is disclosed in the 10
embodiments hereof shown in the accompanying
drawing and it comprises features of construc-
tion, combination of elements, and arrangement
of parts which will be exemplified in the con-
struction hereinafter set forth and the scope of
the application of which will be indicated in the
appended claims. i . ,

For a more complete understanding of the na-
ture and scope of this invention reference may
be had to the following detailed description taken 20
in connection with the accompanying drawing
in which:

Figure 1 is a view, in side elevation, of one em-
bodiment of this invention, the tubular insulat-
ing sleeve and the terminal cap being shown in 25
section in order to more clearly disclose the de-
tails of construction;

Figure 2 is a view, in side elevation, of the

' tubular connector that is employed in the con-
struction shown in Figure 1 after the machining 30
operations have been completed and before its
ends have been deformed in the manner to be
described hereinafter; '

Figure 3 is a sectional view taken along the
line 3—3 of Figure 1; 36

Figure 4 is a sectional view taken along the .
line 4—4 of Figure 1;

Figure 5 is a view, similar to that shown in
Figure 1, showing another embodiment of this
invention;

Figure 6 is a sectional view taken along the
line §—6 of Figure 5; '

- Figure 7 is a sectional view taken along the line

40

T—T of Pigure 5; and

Figure 8 is a view showing certain parts of the 40
fuse link illustrated in Figure 5 in -disassembled
relation, T

Referring now particularly to Figure 1 of the
drawing, it will be observed that the reference
character 10 designates, generally, a fuse link that 50
is intended for universal use In many of the ex-
pulsion type cutouts that are being sold .on the
market today. The fuse link 10 comprises fusi-
ble means 11 which includes a fusible element 2,
preferably formed of silver, and a strain element 5




. nected.

o)

18, preferably formed of & nickel-chromium 2iloy
for relieving the fusible element 12 of any ien-
sion stress that might otherwise be imposed
thereon. The fusible and strain clements 12 and
18 are preferably in the form of wires with the
former beilng formed in an Open spiral sround
the latter. A flexiple conductor 14, formed of &
nlurality of strands of fine wire is arranged 0 be
connectad to the fusible means 11 in o mannper
$0 be hereinafier described. A cone termingl 18

. 1s pressed onte the fexible conductor 14, es Hug-

srated, 1o cermic atiachment 0 o suitable tar-
minal of the cubout in which the fuse link 18 is
to he positioned.

Ab the upper end of the fuse link 10 o terminad,
snown generally ab {6, is provided having g
npeer end vhreaded as indicated 2f 17 for veoelv-
ing o terminel cap 18. The fuse link (0 mey be
posliioned in the bore of the fuse housing with
the cap 19 in cngagement with the upper tevminal
ihersof. Tor certain other fypes of fuse housing
construction the terminsl cap 10 may be remaved
and the jermingl 13 may be rhreaded inko o suit-
abie connector. A Henge 19 1s provided inierme-
diate the ends of the terminal 18 by leaving this
portion of the original siock from which the ter-
minal is machined.

Trith o view to enclosing the fusible meang 11
angd 1o provide an inherent expulsion ogtion in
the fuse Hnk (10 iiself, a tuobuler sleeve 22 of in-
sulation is provided. The fubular sleeve 28 may
be formedl of fker. The lengih of the sieeve 22 Is
generally determined by the voliage Of the clreuis
1o which the fuse link 108 Is intended to be con=
Tn the drowing the sleeve 22 is shown
relatively long for application o & high voltage
elrcuit but it will be understood that a shorier
iength of sleeve may be employed withous de-
parting irom the sCope of this invenilon. The
upper end of the sleeve 22 is crimped onLo &
rnurled portion 28 of the terminal (6. The ez-
treme upper end is further crimped into & clr-
cumferential groove 24 that is formed by & suit-
able machining operation between the fange (8
and the knuried portion 23.

Tor the purpose of providing for clectrically
connecting the fusible and strain elements §2 and
13 to the terminal 186, its lower end 25 is drilled
axially at & diameter that depends upon the size
of these elements. The fusible and strain ele-
ments 12 and 18 are then inserted into the drilled
hole end the opposite walls of it are deformed
by flattening them as indicated at 26 on either
side to cause the metal of the terminal {8 to
come into intimate contact engagement with the
ends of the fusible and strain eiements {2 and 3.
The upper end 27 of the strain element’ {3 is cor-
rugated so that it is positively secured in the
portion 25 of the terminal {6 when it is deformed
thereon. In order io further insure that the
metal of the terminal 6 is deformed into Intim-
ate contact engagement with the upber ends of
the Tusible and straln clements 12 and {8, a sufé-
able tool, such as & punch,
depress the metal on one of the fiattened portions
36 by forming the punch marks 28. The corru-
zated end 27 of the strain element {3 is embedded
in the lower end 25 of the terminal 18 since the
1atter is usually formed of brass or copper while
the former, as indicated, is formed of & much
harder material. The end of the fusibie element
12, being velatively soft, is fattened to conform
to the adjscent inner surfaces.

Considerable difficulty has been encountered in
the past in interconnecting the fusible means ié

1s employed to further
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ond the dexible conductor 14, particularly in.cer-
toin current relings and for certain types of
housing in which the available space is limited.
T is desireble that this connection be formed in
such manner thei the internal diameter of the
sleeve 22 may be as small as possible so thai full
advanbege of the expulsion action may be taken
on blowing of the fusible means 11 1o extinguish
the orc either in connection with the sleeve 22
itsele or the housing in which it may e installed.
T; is siso desivable to provide such & connechion
thob the bore of the sleeve 99 will be substan-
#ially flled to obtein the maximum expulsion ac-
sion. Sinece the fuse Mnk 19 is ordinerily sub-
jected to considerable tension stress in order to
obtaln rapid separation of the terminals between
which the arc is drawn, this connection must be
so formed as to resist this tension stress. Drom
the stendpoint of healing under load conditions,
the fuse link of the highest ampere rabing de-
signed for use in 2 perticular cutout housing re-
guires the use of the largest flexible conductor {4
thel con be inserted in the sleeve 22. A relative-
1y mossive terminal should be provided for the
Aszible conductor il ic serve as an areing ter-
mingl during short cireult interruption. The re-
guirements then inelude the provision of & rela-
tively mossive {erminsl, high contact pressure
sngozement with the strands of the conductor
14, amnd, af the same tlme, 2 minimum of wall
shickness {o reduce the digmeter of the sleeve to
o ralmimum. It is undesirable to use soldered
connechions for the reason that the solder may be
softened because of heat generated from normal
curvent Gowing through the fuse link {0 to such
an extent that the tension applied may be suffi-
¢lent b0 pull the flexible conductor 14 away from
the fusible means (.

According to the presend invention this prob-
lem has been soived by the provision of the tubu-
iay connector, shown generally at 36, The maxi-
mum outside diameter of the tubular connector
2g is so chosen that 1t is slightly less than the
internal dismeter of the sleeve 22. It is there-
after deformed, as Will be presently described, in
such manner thai no change results in this max-
jmum outside diameter. At the same time the
nore of the sleeve 22 Is substantig,lly closed to ob-
tain the desired expulsive effect.

The form and shape of the tubular connector
30 before it is deformed are jllustrated in Figure
2. As there shown, the upper end portion 34 is
somewhat reduced in section
balance of the connector and it has an axially
drilled hole 32 therein. The upper end 31 is
beveled and the diameter of the drilled hole 32
depends upon the size of the fusible and strain
clements 12 and 3. It will be understood that
larger diameters of fusible and strain elements
are employed for larger current ratings. After
the lower ends of the fusible and strain elements
{2 and i3 have been inserted in the hole 32 the
opposite sides of the upper portion 31 of the con-
nector 30 are deformed to cause the metal to
come into intimate contact engagement with
these lower ends. It will be observed that this
constraction and method of assembly are identi-
cal with the construction and method of assem-
bly of the upper ends of the fusible and strain
clements 12 and {3 into the Jower portion 25 of
the terminal 16. The lower end 34 of the strain
element 18 is corrugated and the metal of the
connector 30 is further forced into contact en-
gagement with the lower ends of the fusible and
strain elements i2 and 13 by means of & tool such

as compared to the

10

16

86




10

15

20

30

85

70

78

2,174,767

as a punch which leaves indentations as indi-
cated at 35.as previously described.

4s illustrated, the lower end 36 of the tubular
connector 30 is of sufficient diameter to substan-
tially fill the bore of the sleeve 22. This end is
drilled out to provide the longitudinal aperture
37 therein, The diameter of the aperture 317 is
such as to readily permit the insertion therein
of the upper end of the flexible conductor I4.

In order to securely hold the tubular connector
30 to the upper end of the flexible conductor 14
and to provide high contact pressure therebe-
tween, the opposite sides of the lower end 36 or
a substantial portion of its walls are longitudi-
nally and transversely deformed and sprung to
form longitudinal and transverse arched portions
that extend inwardly as indicated at 38 in Fig-
ures 1 and 3 of the drawing. This deforming:
and springing operation is performed by placing
the end 36 of the tubular connector 30 in a suit-
ably shaped forming die and moving or springing
the opposite walls inwardly by suitably shaped
tools, the transverse dimensions of which in en-
gagement with the;e walls is somewhat less than
the diameter of the aperture 31, to such an extent

that they assume the positions shown in Figure 3 .

where the transverse arched construction is clear-
ly illustrated. The longitudinal edges 39 of the
deformation 38 extend inwardly so that the por-
tions 40 therebetween are braced radially to a
substantial extent. The length and width of the
deforming tools are so chosen that the resulting
deformations $8 of the portion 36 are entirely
within its confines with the upper and lower ends
being substantially unaffected, with the cross-
sectional area midway between them being sub-
stantially reduced, and with no increase in maxi-
mum outside dimension. These end portions re-
tain their original shape and spacing and thus

provide for substantially filling the sleéve 22 and .

yet leaving uniform clearance between the largest
diameter of terminal 30 and the bore of the sleeve
22 to prevent sticking due to swelling of the
latter with change in weather conditions.

While the transverse arched construction has
been illustrated in Figure 3 of the drawing, it will
be understood that a similar longitudinal arched
construction is also present because of the shape
of the ends of the deformations 38. In this
manner the upper end of the flexible conductor
14 is secured within the end 371 of the tubular
connector 30 and contact engagement therebe-
tween is provided under high pressure. The por-
tions of the terminal stock along the edges 39
are permanently deformed and take a permanent
set. In the final shape the outwardly acting re-
sillent forces of the deformed strands of the
conductor 14 are balanced by the inwardly acting
resilient forces of the walls of the end 31. Since
these walls are so curved that they are particu-
larly adapted to resist these outwardly acting
forces, a high contact pressure engagement re-
mains therebetween after the deforming tools are
removed. For purposes of illustration in the en-
larged cross-sectional view in Figure 3, the
various strands of the flexible conductor {4 have
been shown. As a matter of fact these several
strands are compressed into a substantially solid
section so that a saw cut or the like along the
section line 3-—3 would reveal substantially a
plane surface.

The transverse and longitudinal inwardly
arched construction may be more readily under-
stood by comparing the sectiona! view as shown
in Figure 3 with thai shown in Figure 4 of ihe

3

drawing. As shown in Figure 4 the upper por-
tion of the cone terminal 5 has been pressed
into a rectangular shape onto the flexible con-
ductor i4. Since the cone terminal is outside
of the sleeve 22, its cross-sectional dimensions are
not limited to the extent that those dimensions
of the terminal 30 inside the sleeve 22 are limited.
As shown, a greater wall thickness may be em-
ployed and it is deformed onto the conductor (4
in the simplest possible manner, as by com-
pressing it in a tool having a rectangular groove
and a cooperating flat punch. The greater wall

‘thickness obviates the need of the inwardly

arched construction used in the terminal 30 since
the cone terminal 15 is deformed beyond its
elastic limit to form a permanent set and there-
by a rigid enclosure.

While the preferred method of assembling the
tubular connector onto the upper end of the
flexible conductor 14 is to employ the transverse
and longitudinal arched construction, it will be
understood that either of these constructions may
be employed without the other by the use of
suitably shaped forming tools. However, in order
to develop the full strength of the joint, it is
preferable to use the combination of these two
constructions. ’

From the foregoing it will be apparent that a
fuse link construction has been provided in which
the fusible means 1 is securely held in the ter-

. minal 16 without the use of solder or other ma-

terial that might soften and loosen its hold be-
cause of heat developed while the fuse link 10
is conducting normal current. Likewise it will be
observed that the fusible means i1 and the flexi-
ble conductor 14 are positively interconnected
without the use of solder or like material and at
the same time high contact pressure is retained
and the connection is inherently well adapted to
withstand any tension stress that may ordinarily
be applied thereto. Furthermore, the tension
stress transmitting ability of the joint will not
be changed despite the fact that it may be heat-
ed to an elevated temperature under normal op-
erating conditions at which a material, such as
solder, might be melted.

Another embodiment of the invention is illus-
trated in Figure 5 of the drawing. As there
shown the reference character 45 designates,
generally, a fuse link that is also adapted for use
as a universal fuse link in connection with various
types of expulsion fuse housings. In this em-
bodiment of the invention the fusible means,
shown generally at 46, comprises a fusible ele-
ment 47 that is formed preferably of tin and a
strain element 48 that may be formed of a nickel-
chromium alloy, similar to the strain element §3
described hereinbefore. ’

The fuse link 45 may be connected into the
circuit by a flexible conductor 49 that is similar
to the conductor 14 and which is provided with
a cone terminal 50 that is similar to the cone
terminal 5. The lower end 51 of the flexible
conductor 49 may be dioped into solder in order
to prevent the strands fraying.

At its upper end a terminal, shown generally at
52, is provided that is similar to the terminal 6.
It is provided with a threaded portion 53 for
receiving a threaded terminal cap 54. The flange
88 is provided intermediate the ends of the ter-
minal 52 and it may be the diameter of the stock
from which it is machined.

In this embodiment of the invention a sleeve
58 of insulation is provided and it may be com-
posed of roiled paper. Tie uoper end of the
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onto o kpurled porbion S
Gince the sleeve £0 iz eomi=

degirable thet some addi-
for ing 1t to the

sleeve BC is erimped
of the terminal BZ.

5 oig

vional meai
termingl 62
56 ic provided.
diameter thet it will readily #f ow
of the sleeve BC. It may bec e
for holding the sleeve 5 I place as
Henge
shown, is provided below the knurled Bor
to prevent the paper sleeve GC from heing
pulled off of the permingl BE.

The lower portion Cf of the termingl C2 iz
sormed differently then the lower norilon 2E of
the termins! (6. As showin in Tigure 8 of the
arawing, the lower norblon Gl is dpilled out ag
indicated ob 0% and then it is deformed, os
shown in Flgure 7, to form & fusible clement
This deforming operation
serves two purposes. First, the upper corrugaied
end €4 of the strain clement 48 i ecmhadded
thereln, ac shown in Flgure 7, so thet it is se-
curely held in position. Second, the fusibie ele-
ment veeeiving portion CE is formed for readily
receiving the upper end of the fusible element
47. This may be secured therein ag by solder
which is indicated at CE. .

T4 will be understood thai the deformetion of
the lower portion €f of the termingl B2 is sufi-
cient to couse the metal to come into intlmabe
contect with the corvugated cnd 60 of the strain
element £6, It is thus positively secured in posi-
tion and held in place against any ordinary ten-
sion stresses that msy be spplied therete. BY
providing the fusible ¢lement receiving portion
£2 in the lower porilon €0 of the terminal G2
the assembly of the fusible clement 47 with i§ is
facilitated. A minimum of solder ig reguired
and atb the same time & mazirum of the suriace,
o5 shown in Figure 7, is exposed thereto. '

The Fusible means &€ Iz secured to the fexible
conductor 49 by & tubular connector thet is
shown generally af §7. The upper end €8 of this
connector is similer to the lower end portion &f
of the terminal 52. The lower corrugeted end
GE of the strain element 85 is secured therein
in 2 similar manner as is also the lower end of
the fusible element 47,

1t will be ohserved that a cradle for receiving
the fusible elemend £7F is provided by deforming
the end portions &l and G of the terminals B2
and 67, respectively, onfo the corrugated ends
86 of the strain element £¢. By this means 1t s
possible to accurately space these portions apart
and to maintain this spacing while sufiicient
heat is applied io solder the ends of the fusible
clement 617 in the semi-cylindrical sockets adapt-
ed to receive them. Therefore, the heat employed
t¢ perform the soldering operation does not
loosen the joints between the strain element and
the terminals. Boreover, varying tensions that
will ordinarily be applied during. assembly oF in
the field tending to separate the terminals 52
and €7 do not, with this construction, cause &
change in the spacing therehetween. Because of
the accurate spacing thus provided. the free
length of the fusible element, and hence its time-
current g:hara,éteristics, will always be the same
for a given ampere rating. )

Tn order toc secure the tubular connector €T
to the upper end of the fiexible conductor &< its
lower end portion €9 is deformed jongitudinally
and transversely, as described hereinbefore witit
reference to the manner in which the lower end

5
w3
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G of the tubular conneckor 30 s seoured to the
ipper end of the fiesihie conductor (4.

i srbain further chaiges moy he mede in
o constructions and different em-

¢ jon moy he mede srithe
tine fromt e Soape thereof, 16 Is in
thet ol metber comb ined &
; - description or shown in the acc §
drevring s Imterpreted Mustrative and
not in o 7 CEIES,
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o

e our invention:
1, In o fugs, in comination, fusible meals, &

fdevible condustor, end & connestor
ing sold fusible meens end seid fexible conductor
and secured to the later by having & substontial
portion of the well of the connector longitudi-
nolly coextensive with the conduector erched in-
wardly onto the ‘conductor.

5. Tn g fuse, in combingtion, fusible means in-
cluding strain end fusible clements, & fAexible
conductor, end & connecbor interconnecting said
fusible means and said denible conducior, sald
connector belng secured o0 seid strain clement
by deférmetion thereon end to said flerible con-
ductor by heving a substantlal portion of ibs
wall coextensive therewith arched inwardly onio
the same. i

2. In & fuse, in combination, fusible means, &
flesible conductor, and & tubular connector in-
serconnecting seid fusible means and said Sex-

. ible conductor, said tubular connector having a

substential portion of its periphery enclosing said
Aexible conductor arched inwardly.

&, In o fuse, in combination, fusible means in-
cluging strain and .
conductor, and a tubular connector intercon-
necting said fusible means and said flexible con-
ductor, said tubular connector heing deformed
ot one end in such manner as to hold said strain
clement in engagement therewith and at the
other end in stuch manner as to hold said flexible
conductor therein by having a substential por-
tion of its periphery enclosing the same arched
inweardly.

5. In g fuse, in combination, fusible means in-
cluding strain and fusible elements, a flexible
conductor, and & tubular connector intercon-
necting said fusible means and said flexible con-
ductor, seid tubular connector being deformed
ot one end onto said strain and fusible elements
and ot the other end onto said flexible conductor
by en inwardly arched deformation.-

8. In o fuse, a relatively {nfusible terminal, &
fuse wire and g strain wire each having one end
extending into one end of said terminal, and a
fiexible conductor having one end extending into
{he other end of sald terminal, the metal of the
termina} around the ends of the fuse and strain
wires being permanently deformed thereon and
sround the end or it flexible conductor being
permenently inwardly arched both to insure elec-
{rical contact engagement.

7. In 2 fuse link, in combination, a conductor,
2nd o terminal having a tubular end portion for
receiving said conductor, 2 substantial portion
of the surface of said tubular end portion being
arched inwardly onto the end of said conductor
therein for fixedly holding the same in position.

8. ITn o fuse, a tubular connector for connec-
tion at one end to fusible means and arranged
end adapted to receive a flexible conductor com-
prising 2 plurality of strands of wire at the other
end, said other end of said tubular connector be-
ing deformed in such manner as to secure said
fexible conductor therein by having a substan-

fusible elements, 2 flexible .
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tial portion of its periphery enclosing the same
arched inwardly.

9. In a fuse, a tubular ¢onnector for connection
at one end to fusible means and arranged and
adapted to receive a flexible conductor compris-
ing a plurality of strands of wire at the other end,
said other end of said tubular connector being
longitudinally arched inwardly to secure said

, flexible conductor therein.

10. In a fuse, a tubular connector for connec-

tion at one end to fusible means and arranged

and adapted to receive a flexible conductor com-
prising a plurality of strands of wire at the other
end, said other end of said tubular connector
being transversely arched inwardly to secure said
flexible conductor therein. :

11. In a fuse, a tubular connector for con-
nection at one end to fusible means and ar-
ranged and adapted to receive a flexible con-
ductor comprising a plurality of strands of wire
at the other end, said flexible conductor substan-
tially filling said other end of said tubular con-
nector, said other end of said tubular connector
being longitudinally and transversely arched in-
wardly in such manner that said flexible con-
ductor is secured therein.

12. The method of securing a terminal having
a tubular end portion to a flexible conductor com-
prising a plurality of strands of wire which com-
prises inserting one end of the flexible conductor
into the tubular end portion, and deforming the
tubular end portion inwardly onto the flexible
conductor in such manner as to provide longi-
tudinally and transversely arched configurations
therein. R

13. The method of securing a terminal having
a tubular end portion to a flexible conductor
comprising a plurality of strands of wire which
comprises inserting one end of the flexible con-
ductor into the tubular end portion, and exerting
sufficient force on opposite sides of the tubular
end portion to deform it inwardly onto the flexi-
ble conductor in such manner as to provide longi-
tudinally and transversely arched configurations
therein and to reduce the stranded conductor
within the deformed portion to a substantially
solid section.

14. In a fusé, in combination, a pair of termi-
nals, a fusible element composed principally of
tin interconnecting said terminals, and a strain
element for relieving said fusible element of ten-
sion stress applied to said terminals, the ends of
said strain element being corrugated and said
terminals being deformed thereon and secured
thereto solely by such deformation.

15. A cradle for receiving a fusible element
comprising, in combination, a pair of terminals
disposed in predetermined spaced relation and
having tubular end portions extending toward
each other, and a strain element interconnecting
said terminals with its ends disposed in said
tubular end portions, said tubular end portions
being deformed in such manner onto said ends
of said strain element as to form substantially
U-shaped fusible element receiving portions.

16. In a fuse, in combination, a pair of termi-
nals having tubular end portions extending to-
ward each other, a strain element interconnect-
ing said terminals with its ends disposed in said
tubular end portions, said tubular end portions
being deformed in such manner as tc form sub-
stantially U-shaped fusible element receiving
portions, and a fusible element also intercon-
necting said terminals with its ends disposed in
said U-shaped fusible element receiving portions.

5

17. Tn & fuse, in combination, a pair of termi-
nals having tubular end portions extending to-
ward each other, a strain element for intercon-
necting said terminals with its ends disposed
in said tubular end portions, said tubular end
portions being deformed about said strain ele-
ment in such manner as to embed the same
therein and to form substantially U-shaped
fusible element receiving portions, and a fusible
element also interconnecting said terminals with
its ends disposed in said U-shaped fusible ele-
ment receiving portions.

18. In a fuse, in combination, a pair of termi-
nals having tubular end portions extending to-
ward éach other, a strain wire for interconnect-
ing said terminals with its ends disposed in said
tubular end portions, said ends of said strain wire
being corrugated and said tubular end portions
being deformed thereon in such manner as to
embed -them therein and to form substantially
U-shaped fusible element receiving.portions, and
a fuse wire also interconnecting said terminals
with its ends disposed in and soldered to said U-
shaped fusible element receiving portions.

19. In a fuse, in combination, a tubular con-
nector having one end longitudinally deformed
to provide a substantially U-shaped fusible ele-
ment receiving portion, a fusible element secured
in said receiving portion, and a fAexible conductor
comprising a plurality of strands of wire having
one end disposed in the other end of said con-
nector, said other end of said connector being
arched inwardly to secure said conductor therein,

20. In a fuse, in combination, a strain ele-
ment, a tubular connector having one end longi~
tudinally deformed onto one end of said strain
tlement for securing it therein and to provide
a substantially U-shaped fusible element receiv-
ing portion, a fusible element secured in said
receiving portion, and a flexible conductor com-
prising a plurality of strands of wire having one
end disposed in the other end of said connector,
said other end of said connector being arched in-
wardly to secure said conductor therein.

21, In a fuse, in combination, a strain ele-
ment, a flexible conducting element, and a ter-
minal having oppositely extending tubular end
portions for receiving the ends of said elements,
a substantial portion of each of said tubular end
portions being arched inwardly onto the element
therein for fixedly holding the same in- position.

22. The method of securing a train element
having at least one corrugated end portion and a
fusible element to a terminal having a tubular
end portion which comprises deforming the tubu-
lar end portion onto the corrugated end portion
of the strain element and at the same time form-
ing a U-shaped fusible element receiving portion
therein, and securing one end of the fusible ele-
ment in the U-shaped fusible element receiving
portion. .

23. The method of securing a strain wire having
a corrugated end portion to a terminal having a
tubular end portion which comprises inserting
the corrugated end of the strain wire into the
tubular end portion, and deforming the tubular
end portion onto the corrugated end portion to
embed the same therein and at the same time
form a U-shaped fusible wire receiving socket.

24. The method of securing a strain wire having
a corrugated end portion and a fusible wire to a
terminal having a tubular end portion which
comprises inserting the corrugated end of the
strein wire into the tubular end portion, deform:-

ing the tubular end portion onto the corrugated ¥
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end portion to form g U-shaped fusible wive 1e-
ceiving vortion and {o clamp the end of the siraia
wire therein, placing one end of the fusible wWire
in the U-shaped fusible wire receiving poriion,
and securing the end of the fusible wire in posi=
tion by heat and fusion. :

95. In o fuse link, in combination; & terminal
fitting having & terminal abtaching portion ot
one end, a fusible element receiving portion 28
the other end, & kuurled portion intermediaic said
ends, and a fanged portion intermediate s2id
fnuried portion and said fusible element recelving
portion; a fusible element secured to said fusikle
element receiving portion, & sleeve of insulation
surrounding said fusible clement in spdced rela-
tion and at one end axtending over said flanged
and knuried poriions, and 2 retaining ring
crimped around said one end of said sleeve and
holding it in position on said knurled portion.

26. Tn combination, a flexible stranded conduc-
tor, and a connector including o tubular section
having relatively thin walls surrounding said con-
ductor, the end portions of said tubuler section
being of substantially the initial form thereof and
portions of said walls intermediate said end por-
tions being arched inwardly in at least one direc-
tion with no part extending radiglly beyond the
confines of said end portions.

97. In combination, 2 flexible stranded con-
ductor, and & connector including a relatively
thin walled tubular conductor receiving section

having end portions and an intermediate portion,.

s2id end portions remaining substantially un-
changed and said intermediate portion being re-
duced in cross-section by deformation of a sub-
stantial part of its wall onto said conductor in

such manner that the strands thereof are reteined.

in compression by 2 portion of said wall being
coneave and circular and another portion heing
convex and arched in af least one direction.

28. The method of securing a terminal having
a tubular end portion to @ stranded conductor
which comprises inserting one end of the con-
ductor into the tubular end portion, deforming
the tubular end portion inwardly intermediate its

ends onto the stranded conductor in such manner -

as to provide inwardly arched configurations
without increasing the radial dimension of any
part of the tubular end portion.

29. In & fuse, in combination, & pair of ter=-
minals, a fusible element interconnecting - said
terminals and secured thereto by fusion, and &
strain element also interconnecting said ter-
minals and secured thereto solely by deforma-
tion of said terminals foxr velieving said fusible
element of tension stress between seid terminals.

30. The method of securing & pair of terminals
having tubular end portions to the ends of strain
and fusible elements which comprises deforming
the tubular end portions onto the ends of the

‘strain element, and securing the ends of the fus-

ible element to the terminels by fusion.

31. The method of securing a pair of terminals
having tubular end portions tothe ends of strain
and fusible element which comprises deforming
the tubular end portions onto the ends of the
strain element and at the same time forming
aligned U-shaped fusible element receiving por-
tions therein, placing the ends of said fusible
element in said aligned yU-shaped portions, and
securing the ends of said fusible element in posi-

NG
#ion in soid U-shaped portlons by heat and fusion.

29, The method of securing the tvbuler end
nortion of & metalllc connector 0 &
comprising o plurality of strends of wive which
comprises: inserting one end of the stranded coxn~
auetor into the tubular end porbion, and deforni-
ing the tubuler end portion inwardly onto the
strended conductor in such manner as to provide
o5 least one Iongitudinally and transversely
avehed configuraiion therein.

23, The method of securing the tubulayr end
portion of a metallic connector to a conductor
comprising o plurality of strands of wire which
comprises: inserting one end of the strended con-
ductor into the tubular end portion, and exerting
suficient force on opposite sides of the tubular
end portion to deform it inwardly onto the
stranded conductor in such manner as to provide
ot least one longitudinally and transversely
arched configuration therein and to reduce the
stranded conductor within the deformed por-
tiom to a substantially solid section.

3¢4. The method of joining & pair of conductors
in end-to-end relation at least one of which is
made up of a plurality of strends of wire which
comprises inserting the ends of the conductor
into the tubular end portions of 2 deformable
metallic connector, and exerting sufficient force
on opposite sides of the tubular end portions to
deform them inwardly onto the conductors there~
in by providing at least one longitudinally and
transversely arched configuration in ‘each end
portion and to reduce the stranded conductor

within its tubular end portion to a substantially,

solig sectiozm.

35, In combination, & pair of conductors in
end-to-end relation at leasy ohe of which com=~
prises a plurality of strands of wire, and & con-
nector having tubular end portions for receiving
the ends of said conductors, & substantial portion
of cach of saig tubular end portions being arched
inwardly onto the conductor therein for fixedly
holding the same in position.

36. Tn @ fuse, in combination, a pair of ter-
minals, & fusible element composed principally of
tin interconnecting said terminals and secured
thereto by fusion and a strain element alsc inter-

‘connecting seid terminals for relieving said tin

fusible element of tension stress between said ter-
mingls by withstanding @ substantial portion of
the same, said strain element being secured to
af least one of sald terminals by deformation of
the same thereonto.

2. “The method of securing a terminal having
o tubular end portion to one of the ends of strain
and fusible elements which comprises deforming
the tubular end portion ontc one end of the strain
element, and securing one end of the fusible ele-
menj to the terminal by fusion.

38" The method of securing & terminal having
o tubular end portion to one of the ends of strain
and fusible elements which comprises deforming
the tubular end portion onto one end of the strain
element and at the same time forming a U-shaped
fusible element receiving portion therein, placing
one end of the fusible element in said U-shaped
portion, and securing the end of said fusible ele-
ment in position in said U-shaped portion by
heat and fusion.

HUGHE &. TRIPLETT.
. SIGURD I. LINDELL,
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same may conform to-the’ record of the case in the Patent Office.

Signed and sealed this 3lst day of October, A. D. 1939

Henry Van Afsdale,
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