
2,174,767 Oct. 3, 1939. H. A. TRIPLETT ET AL 
FUSE 

Filed April 21, 1937 

A22-e-2Zors. 
72.42 Azaze? 2772Z/2a222. A 

  



10 

S 

20 

25 

30 

40 

45 

50 

5. 

Patented Oct. 3, 1939 

UNITED STATES 

2,174,767 

PATENT OFFICE 
2,174767 
FUSE 

Hugh A. Triplett, Wilmette, and Sigurd . Lindel, 
Chicago, Ill., assignors to Schweitzer & Conrad, 
Inc., Chicago, Ill., a corporation of Delaware 
Application April 21, 1937, Serial No. 138,188 

38 Cairns. 
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 
conductor 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 
provide a high degree of permanent electrical 
contact engagement therebetween. Y 
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 object 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 insides 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 
be 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 

(C. 200-135) 
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 

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. 
For a more complete understanding of the na 

ture and scope of this invention reference may 
be had to the following detailed description taken 
in connection with the accompanying drawing 
in which: 
Figure 1 is a view, in side elevation, of one emi 

bodiment of this invention, the tubular insulat 
ing sleeve and the terminal cap being shown in 
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 
operations have been completed and before its 
ends have been deformed in the manner to be 
described hereinafter; s 

Figure 3 is a sectional view taken along the 
line 3-3 of Figure l; 
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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 6-6 of Figure 5; 

Figure 7 is a sectional view taken along the line 
7-7 of Figure 5; and 
Figure 8 is a view showing certain parts of the 

fuse link illustrated in Figure 5 in disassembled 
relation. 

Referring now particularly to Figure 1 of the 
drawing, it will be observed that the reference 
character to designates, generally, a fuse link that 
is intended for universal use in many of the ex 
pulsion type cutouts that are being sold on the 
market today. The fuse link to comprises fusi 
ble means which includes a fusible element 2, 
preferably formed of silver, and a strain element 
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2 2,174,767 
3, preferably forced of a nickel-canoniura sailoy 

for relieving the fusible element, 2 of 8.ny eche 
Sion stress that might otherwise be insposed 
thereosa. The fusible and strain elements 2 and 
3 a.3'e Orešerably in the for n of Wires with the 

forcile kei g :ormed in an open spiral around 
the latter. A flexible conductor 34, for ined: of a 
piu?"Eity of Sirands of fine wire is arranged to be 
(OECected to the fisikole aeans 3 S is a Raziane 

C) to oe hereinafter described. A coine terminal 65 
is 35"essed onto he ile:Xible conductor (, SS A2S 
r2ted, to ceramit attacShanent to a suitarie &er 
Sinal Of the cutout in Winich the fuse lizaii. 89 is 
to be positioned. 

5 AS line 19932 exad o? She guise link Oa, terrina, 
sincW generally at 86, is provided naving is 
Ligger end insteaded as indicated at Si Sor 'eceiv. 
iing a terminal cap 3. The fuse lixas. G8 Sinay ke 
39sitio23d in the soice of the fuse housing 'Vih 

29 the cas) 83 in engageiaegas, with tie uppet testainai 
theireof. Rio; Ce2in other types of fuse 20 Sigg 
construction the terminal cap 33 may be seroved 
and the eignia, 83 may be a readed into 3, Sai 
23ie (2033.aecox. A ?aage 39 is provided irate:3Rae a 

23 diate the ends of the terminal 36 toy leaving Sais 
gorios of the original soci: Exor. Which he ess 
(minal is raachined. 

7i. 2, viety o enclosing tie usile nea, as GO 
and &o provide 2, inherein; axgulsior actioya is , 

3G) the fuse link itself, a tubular sleeve 22 OS is 2 
sulation is provided. The &ubular sleeve 22 Ray 
be formed offices. Tae length of the sleeve 22 is 
ge:Enerally determined by She voltage of ae ci:C2it. 
to withick, the fuse link G is intended to 33 CO2 
nected. In the drawing the sleeve 23 is sinov.7in 
relatively long for application to a high voltage 
circuit out it will be understood that 2, Shortex 
length of sleeve may be employed without de 
parting from the scope of his invention. The 

} upper end of the sleeve 22 is crimped onto 8, 
knurled portion 23 of the terminal 6. The ex 
treme upper erad is further crimped into & cis 
curmferential groove 24 that is formed by 2, Suit 
able machining operation between the flange 9 
and the knurled portion 23. For the purpose of providing for electrically 
connecting the fusible and strain elements 2 and 
23 to the terminal 6, its lower end 25 is drilled 
axially at a diameter that depends upon the size 
of these elements. The fusible and strain eier 
ments g2 and 3 are then inserted into the drilled 
hole and the opposite walls of it are deformed 
by flattening them as indicated at 26 on either 
side to cause the metal of the terminal 6 to 
come into intimate contact engagement with the 
ends of the fusible and strain elements 2 and 3. 
The upper end 2 of the strain element G3 is cor 
rugated so that it is positively secured in the 
portion 25 of the terminal 6 when it is deformed 
thereon. In order to further insure that the 
metal of the terminal is is deformed into intim 
ate contact engagement with the upper endis of 
the fusible and strain elements 2 and 63, a suit 
able tool, such as a puncil, is employed to further 

; : depress the metal on one of the flattened portions 
26 by forming the punch marks 28. The corru 
gated end 2 of the strain element 3 is embedded 
in the lower end 25 of the terminal 6 since the 
latter is usually formed of brass or copper while 
the former, as indicated, is formed of a much 
harder material. The end of the fusible element 
2, being relatively soft, is attened to conformi 

to the adjacent inner surfaces. 
Considerable difficulty has been encountered in 

the past in interconnecting the fusible means 6 

and the iexible conductor 26, particularly in cer. 
tain cities, 'alings and for certain types of 
thousing is which the available space is limited. 
It is desirable that this connection be corned in 
Such tria. She that the internal diaineer of the 
sleeve 22 Anay a as Small as gossible so that, ful 
advantage of the expulsion action snay be taler 
G2 oioting of the usible aneans 6 &o extinguish. 
i.e. sic giae in connection. With the sleeve 22 

itsels. OE the housing in Which it may be installed. 
23, is also desirable to provide such a connection 
ha., Gae loose of the seave 22 will be substa,22 
&isily illed to okotain the na;imurn expulsior ac 
Šion. Since the fuse ini: ) is ordinarily sub 
jected to considerable tension stress in order to 
ologiza sagid separatic of the tearninals between 
Which the airc is drawn, this connection must se 
So for 12d as to resist this tession stress. Sion). 
he standpoint of heating under ioad conditions, 
&he fuse it of the highest ampere rating de 
signed for Lise in 2, particular cutout, housing re 
guires &he use of the largest fle;xible conductor A. 
£3, ca; he inserted in the sleeve 22. A relative 
ly in assive terminal should be provided for the 
ge::ible conductor C serve as a 2,3'cing ter. 
ginia; during shot, circuit, interruption. The Xe 
guiserients 3hen include the 3rovision of 8, rela 
{ively massive terminal, high contact pressure 
angsgeiaeza, with the strands of the conductor 
24, 26, at the sane ine, a minimum of wal 
Chickness to reduce he diameter of the sleeve to 
a, Anikainuin. It is undesirable to use Soldered 
connections for the reason that the Solder may be 
SOftened because of heat generated from normal 
curren, fiowing through the fuse link F.C. to such 
an extent that the tension agplied may be suffi. 
cient, to pull the flexible conductor f4 away from 
the Susible means d. 

According to the present invention this prob 
len has been solved by the provision of the tubul 
lar connector, shown generally at 30. The maxi 
nurn outside diameter of the tubular connector 
3G is so chosen that it is slightly less than the 
internal diameter of the sleeve 22. It is there 
after deformed, as will be presently described, in 
such manner that no change results in this max 
imum outside diameter. At the same time the 
bore of the sleeve 22 is substantially closed to ob 
tain the desired expulsive effect. 
The form and shape of the tubular connector 

3 before it is deformed are illustrated in Figure 
2. As there shown, the upper end portion 3 is 
somewhat reduced in section as compared to the 
balance of the connector and it has an axially 
drilled hole 32 therein. The upper end 3 is 
beveled and the diameter of the drilled hole 32 
depends upon the size of the fusible and strain 
elements 2 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 3 have been inserted in the hole 32 the 

opposite sides of the upper portion 3 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 
construction and method of assembly are identi 
cal with the construction and method of assemi 
bly of the upper ends of the fusible and strain 
elements 2 and 3 into the lower portion 25 of 
the terminal 6. The lower end 34 of the strain 
element 3 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 2 and 3 by means of a tool such 
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2,174,767 
as a punch which leaves indentations as indi 
cated at 35 as previously described. 
As 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 37 is 
such as to readily permit the insertion therein 
Of the upper end of the flexible conductor . 

In order to securely hold the tubular connector 
30 to the upper end of the flexible conductor f4 
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 these walls is somewhat less than 
the diameter of the aperture 37, 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 38 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 sleeve 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 
nanner the upper end of the flexible conductor 
4 is secured within the end 37 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 
silient forces of the deformed strands of the 
conductor 4 are balanced by the inwardly acting 
resilient forces of the walls of the end 37. 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 deforning tools are 
removed. For purposes of illustration in the en 
larged cross-sectional view in Figure 3, the 
various strands of the flexible conductor f4 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 sectional view as shown 
in Figure 3 with that shown in Figure 4 of the 

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 4. 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 f4 
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 5 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 4 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 is securely held in the ter 
minal 6 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 0 
is conducting normal current. Likewise it will be 
observed that the fusible means f and the flexi 
ble conductor 4 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 f3 
described hereinbefore. 
The fuse link 45 may be connected into the 

circuit by a flexible conductor 49 that is similar 
to the conductor 4 and which is provided with 
a cone terminal 50 that is similar to the cone 
terminal 5. The lower end 5 of the flexible 
conductor 49 may be dipped 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 
55 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 

56 of insulation is provided and it may be com 
posed of roiled paper. The user and of the 
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2. c 3,12 - (is is 

of E26 e:Saisai E2. Since i.e. sieGVG 5 
posed of p822, it is desi'8:e 85.38, SCEI.G. & 
tion 3.) nea, as a provided Sox secting it, &c, i.e 
terzini & E2 and £c: this ?tics:e & 3"c:32;YR2 3i: 
53 is provided. Eitially gile rigg CO is of Sci. 
diarietier that, i. Wii readily ii., ove: i.e. 0.2&side 
of the sleeve 56, it ray be Criziped g.o. position. 
for holding the sleeve 50 is place &S SE:OV72 it). 
Eigure 6 of the diavirg. A. age 59, GVici. 
as showri, is provided below the 2: Eied Oic: 
Ei to prevent tie &ge; see V3 EC Eoga. 35E, 
Quilled off of he te:EiE8, 52. 

She icwer portion 6G oš he ethins. G2 is 
£orned diáferently that Size over oikio: 2,5 : 
the tel'Emirai 6. As showi. i. Eigure 3 of EtG 
drawing, i.e. owes' polic; G E is cirilled c.; as 
isidicatei at G2 &3d ties, it is defoil ined as 
shown ir. Eigure ?, to for S. usikie clerient 
receiving portion; 63. This deforning operation 
serves two puitoses. Sirst, tie upper corrigated 
end 64 of the strain element: G is enacitiei 
therei, as show it. Sigure 7, so that it, is see 
curely held in gosition. Secord, Ehe Susilole ele 
Silent receiving portio. C3 is formed foi s'eadily 
L'eceiving the uppe; exad of the st:sile eiernet 
it. This Enay toe Secured herei as by solder 
which is indicated 2: C5. 

it will ce understood that the defonatios: of 
the lower coio. 6 of the terminal 52 is sufi 
cient to cause the Enetai to coine into is is Late 
contact. With the corriggaec: GS) (; 6 of he stralis). 
element; 28. It is thus positively secured in posi 
tion and held in place against any ordinary ten 
SiO2 stresses that inay be applied thereto. By 
providing the fusible eleinent receiving potion. 
$3 in the lower portion 66 of the terminal 52 
the assembly of the fusible element, 4G with it is 
facilitated. A minimum of soldier is required 
and at the same tine 8, maximum of the surface, 
&S si2OWE in Siguai'e , is exposed there:0. 
The fusiole means é is secured to the fie: ble. 

Conducto $9 by a tukus, connector that is 
shown generally at 67. The upper end 68 of this 
connector is similia to the lower end portion 6G 
of the terminal 52. The lower corrugated end 
66 of the strain element 38 is secured tierein. 
in a similar manne as is also the lowes end of 
the fusible element Ét. 

It will be observed that, a, cradle for receiving 
the fusible element E is provided by deforning 
the end portions 68 and 68 of the terminalis 52. 
and 67, respectively, onto the corrugated ends 
SS of the strain element ÉC. By this means it is 
possible to accurately space these portions apart 
and to maintain this Spacing while sufficient 
heat is applied to soldier the ends of the fusible 
element (i,in the semi-cylindrical sockets adapta 
ed to receive then. Therefore, the heat employed 
to perform the soldering operation does not 
loosen the joints between the Strain element and 
the terminals. ifioreover, varying tensions that 
will ordinarily be applied during. assembly or in 
the field tending to separate the terminals 52. 
and 6 do not, with this construction, cause a 
change in the spacing therebetween. Because of 
the accurate spacing thus provided the free 
length of the fusible element, and hence its time 
current characteristics, will always be the same 
for a given ampere rating. 
In order to secure the tubular connector 6 

to the upper end of the fiexible conductor 49 its 
lower end portion 69 is deformed longitudinally 
and transversely, as described hereinbefore withi. 
reference to the manner in which the lower end 

3C of the status;&E connection 30 is SGCLEed to &G 
22e G2c of G2G ie: Eie cond CGC 663. 
Since 63.63: E. it re' cages ray Fe Y &de it". 

&EG CEGEoire CC2s6256,ors arc: diaere, erro 
EOdi, i.e. g. i. 62G 3. Vention Y&y 3 in de With 
Ott; die88 fic, Eke score the 'eof, it is ir. 
&G; i.e., E.S.& E3 2.86e CoE:Sileci in the foLee 
going descio: Ci show/2 in Ye SecoEYSE:ying 
c:3.Vizag is 8.25 & E &e:Eeted as illus&E'aive aid 
S.C. i. S. Eilis (; £GE2S3, 

fe gaiiri C.S (S 3 Wes). 
J. En a £uge, in contination, fusible ineers, 8, 

Se:ioie coinci3&O &R'd 3, ce: 263to in Ge:C03Elects 
ig Saci Susille I2e3, as 3.2di S&id flexicle coducto: 
3.26. Sect2'ec, to Gle & 66GY' gy havi; g & Stalist22&ial 
Orion of he well of the collector longitudio 
aliy coextensive with the condico: 3rched in 

Wadily o:lo Elie conductor. 
2. E. & SESe, is contination, fusilic Fieais in 

cluding stair and Susilie elements, a flexible 
conducto, ayd & co; eco-interconnecting said 
£usole reas axid saic ilexible co, duco, Said. 
Conraecox' feig Secuied to said strain element 
by defóR&tio; hereo &c. to said exible co 
civictor by having a substantial portici. of its 
Wali coe:Sensive therevish airched in Wardly onto 
the S2E.2e. 

3. E. a, fuse, in coEnginatio, fusible means, a 
fie: sole condictor, and a tubular connector in 
terconnecting said use means and said flex 
ible conducto, said tukouiar connector having a 
Substaitial portion of its periphery enclosing said 
flexible coli:ctor arched inwardly. 

4. In a fuse, in combination, fusible in eans in 
cluding strain and fusible elements, a fiexible 
conductor, and a tubular connector intercon 
necting said fusible means and said flexible con 
ciucto, said tubular connector being deformed 
at one end in such manner as to hold said strain 
elerient in engagement; therewith and at the 
one end in Such in alie as to hold said flexible 
conducto: therein by having a Substantial por 
tion of its periphery enclosing the same arched 
inwardly. 

5. Ein a fuse, in combination, fusible means in 
cluding strail) and fusible elements, a flexible 
conductor, and a tubular connector intercon 
Inecting said fusible means and said fiexible con 
ductor, scid tubular connector being deformed 
at one end onto said strain and fusible elements 
and at the other end onto said flexible conductor 
by an in Wardly arched deformation. 

6. In a fuse, a relatively infusible terminal, a 
fuse wire and 8. Strain wire each having one end 
extending into one end of said terminal, and a 
flexible conductor having one end extending into 
the other end of Said terminal, the metal of the 
terminal around the ends of the fuse and strain 
Wires beixg permanently deformed thereon and 
around the end on ti: ; flexible conductor being 
permanently in Wardly arched both to insure elec 
trical contact engagement. 

7. En a fuse link, in combination, a conductor, 
and a terminal having a tubular end portion for 
receiving s&id conductor, a 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. In a fuse, a tubular connector for connec 
tion at one end to fusible means and arranged 
and adapted to receive a flexible conductor con 
prising a 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 
fiexible conductor therein by having a substan 
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2,174,787 
tial portion of its periphery enclosing the same 
arched inwardly. 

9. In a fuse, a tubular connector 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. 

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 fuse, 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 to 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. 

S 
17. In a 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 each 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 flexible 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 
element 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 tubul 
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 
termina having a tubular end portion which 
comprises inserting the corrugated end of the 
strain wire into the tubular end portion, defor:- 
ing the tubular end portion onto the corrugated : 
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S 
end portion to got a U-shaped fusible wire re 
ceiving portion and 80 clainp he end of Ene s2&i, 
wire therein, placing one end of the fusilie WiiG 
in the U-shaped fusioie Wire receiving Otio: 
and securing the end of the fusie Wise ix. 20si 
tion by heat azid fusion. 

25. In a fuse ink, in connoiation; 8, tegrix}a 
fitting having & terrinai attaching position & 
one end, a fusible element receiving portion at: 
the other end, a knurled portion interediate said: 
ends, and a fainged portion intermediate seió. 
knurled portion and said fusible element seceiving 
portion; a fusible element secured to said fusiloie 
element receiving portion, a sleeve of insulatio. 
surrounding said fusible element in spaced ele 
tion and at one end extending over said fanged 
and knuried portions, and a retaining ring 
crimped around said one end of said sleeve and 
holding it in position on said knurled portion. 

26. In combination, a flexible stranded conduc 
tor, and a connector including a tubular sectio: 
having relatively thin Walls surrounding said con 
ductor, the end portions of said tubular section 
being of substantially the initial form thereof and 
portions of Said Walls intermediate said end por 
tions being arched in Wardly in at least one direc 
tion with no part extending radially beyond the 
confines of said end portions. 

27. In combination, a flexible Stranded con 
ductor, and a connector including a relatively 
thin Walled tubular conductor receiving section. 
having end portions and an intermediate portion, 
Said end portions remaining substantially in 
changed and said intermediate portion being re 
duced in Cross-section by deformation of 2 SL 
Stantial part of its wall onto said conductor in 
Such manner that the strands thereof are retained 
in compression by a portion of said wall eing 
concave and circular and another portion being 
Convex and arched in at least one direction. 

28. The method of securing a termina having 
a tubular end portiori to a 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 in Wardly arched configurations 
Without increasing the radia dimension of any 
part of the tubular end portion. 

29. In a fuse, in combination, a pair of ter 
minals, a fusible element interconnecting said 
terminals and Secured thereto by fusion, and a 
strain element also interconnecting said tel 
animals and Secured thereto solely by deforma 
tion of Said terminals for relieving said fusible 
element of tension stress between said terminals. 

30. The method of Securing a 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 terminais by fusion. 
3. The method of securing a pair of terminals 

having tubular end portions to the ends of strain. 
and fusible element which comprises deforning 
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 U-shaped portions, and 
Securing the ends of Said fusible element in posia 

iO2 is said: S-shaped 30rtic)YS toy e2.É, and Sio:2. 
32. The Yeod of Securing the ukular end 

20ion of a, net2.5ic connector to a, 
CO2(Oising a plurality of straids of wire which 
CO3)2Sises: inserting one end of the straided cox 
(20:01" into the tubular end portior, and deform. 
ing the tubular end portion in Wardly onto the 
sti'32ded conductor in such mainter as to provide 
28, least one longitudiinally and ansversey 
&Y'Clied configuration therein. 

33. The Knethod of securing the tubular end 
2Ortion of a metalic connector to a conductor 
C02nprising a, plurality of straids of Wire which 
cornprises: inserting ore end of the stra,Inded coin 
ductor into the tubular end portion, and eizerting 
Stificient force on opposite sides of the tuitoular 
end portion to deform it; inwardly onto the 
Stranded conductor in such nainner as to provide 
8t, least one longitudinally and transversely 
arched configuration therein and to reduce the 
Stranded conductor within the deformed por 
tion to a substantially solid section. 

34. The method of joining a pair of conductors 
in end-to-end relation at least one of which is 
made up of a plurality of strands of wire which 
Congrises inserting the ends of the conductor 
into the tubular end portions of a deformable 
metailic connector, and exerting sufficient, force 
On OOposite sides of the tubular end portions to 
deform thern 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, 
Solid section. 

35. In combination, a pair of conductors in 
end-to-end relation at least one of which com 
prises a plurality of strands of wire, and a con 
nector having tubular end portions for receiving 
the ends of said conciuctors, a substantial portion. 
of each of Said tubular end portions being arched 
in Wardly onto the conductor therein for fixedly 
holding the same in position. 

36. In a fuse, in combination, a pair of ter 
Animals, a fusible element composed principally of 
tii interconnecting said terminals and secured 
thereto by fusion and a strain element also inter 
connecting said terminals for relieving said tin 
fusible element of tension stress between said ter 
Smirals by withstanding a substantial portion of 
the same, said strain element being secured to 
at least one of Said terminals by deformation of 
the same thereonto, 
3. The method of securing a terminal having 

a tubular end portion to one of the ends of strain 
and fusible elements which comprises deforming 
the tubula end position onto one end of the strain. 
element, and securing one end of the fusible ele 
Ynez to the terminal by fusion. 38. The method of securing a terminal having 
a tubular end portior 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. GH. A. TRIPLETT, 

SIGURD I. LINDELL, 
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