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ELECTRC CONNECTOR 
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The Thomas & Betts Co., Elizabeth, N.J., a 
corporation of New Jersey 

Application September 24, 1945, Seria No. 618,218 
(C. 13-269) 3 Claims. 

The invention relates to an electric connector 
of the compression sleeve type permanently se 
cred to a conductor. 

It has been known in the prior art to intrude 
a cable end or rod into a socket or recess of a Con 
nector formed of some malleable metal, such as 
copper, and by die pressing, rolling, swedging or 
otherwise compressing the connector onto the 
cable end to cause a deformation of both and a 
resulting mechanical and electrical bonding ac 
tion between two electric conductors. Further 
it has been suggested to roughen the contacting 
surfaces between a cable and a connector, and 
also to incorporate abrasive particles in the joint 
formed therebetween to insure a positive grip 
ping effect in permanently securing the tWO con 
ductors in their final permanently assembled 
form. Such assemblies have not proven entirely 
Satisfactory, among other reaSOnis because When 
used with cables, particularly those formed of 
fine wire strands, the roughened surfaces or the 
sharp abrasive particles both have a tendency to 
cut into and sever the fine cable wires which they 
engage, and further the resistance which de 
velops across their contacting surfaces often de 
velops thermal and galvanic reactions which 
cause the elements to become heated, often to 
become hot, especially where high tension electric 
energy is being transmitted. 

Further describing known art, it has been the 
usual practice in forming assemblies of connectors 
and cables as herein featured, especially where 
the connectors are made of copper, to exert on the 
copper connectors a degree of Squeeze pressure, 
just Sufficient to cause the necessary bond and 
herein regarded as moderate when compared with 
the pressures used in this disclosure. Care had 
to be exercised, especially where the socket or re 
cess which received the cable is threaded or other 
Wise roughened, to regulate the bite of the threads 
into the fine cable strands in order to obtain the 
requisite conductivity across the joint and at the 
Same time to avoid damaging the wire strands. 
It has been extremely difficult to avoid cutting at 
least Some of the strands and with the pressures 
necessary to distort a massive aluminum casting, 
as herein featured, it would be practically im 
possible With the usual roughened surface to avoid 
cutting some of the wire strands. 
The present disclosure particularly features the 

use of connectors made of ordinary commercial 
aluminum. This metal has many advantages 
When used in the electric art in addition to its 
current market cheapness. For instance, it is 
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is highly resistant to most inorganic acids; it al 
loys readily with copper, nickel, tin and other 
metals to produce hardness, rigidity and strength 
in its alloys and it is susceptible to a high degree 
of finish by polishing or burnishing. Of par 
ticular advantage in the instant situation is the 
fact that it becomes hardened when worked and 
has high elongation value under radially directed 
Squeeze action, 
As is well known freshly formed surfaces of 

aluminum tarnishes readily when exposed to the 
atmospheric air; an almost invisible coating of its 
Oxide Al2O3 or alumina forms thereon almost in 
stantly. The presence of this oxide coating is 
both an advantage and a disadvantage when used 
to form connectors of the type herein featured. 
In its favor it is noted that it permanently ad 
heres to the surface and prevents further attack 
On the metal and thus protects the exposed sur 
face from further deterioration and corrosion. 
However, the presence of this aluminum oxide 
film between surfaces intended to be in electric 
contact is most objectionable. The relatively 
high coefficient of resistance of aluminum oxide 
tends to insulate its contacting surfaces from 
their companion surfaces and thus reduces the 
conductivity across the joint with resulting heat 
ing effects which tend eventually to destroy the 
efficiency of the bond. Particularly in the case 
of aluminum, and to a less extent in the case of 
Copper and other electrical materials, this oxide 
film forms so fast that in practice it is impos 
sible even after cleaning it off to make contact 
with the cleaned surface before a new film is 

35 formed. There is no commercially practicable 
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way to avoid the formation of this oxide on au 
minum surfaces. 
The primary object of the invention is to pro 

wide an improved form of assembly formed of 
two electric conductors, providing a bonding joint 
therebetween having both high electrical con 
ductivity and mechanical strength, 

Broadly this aspect of the invention is ob 
tained by utilizing a sleeve-like connector formed 
of a ductile, easily distortable, cold-flowing metal, 
protected on its exposed surfaces with a film of 
insulating layer, and the joint forming surface of 
which is provided with threads, projections or 
similar forms of penetrators or scrapers Organized 
and designed to react with the companion surface 
forming the joint to break through the film, or 
films as the case may be, in Such a way as to 
Scrape away the film or films to form fresh con 
tacting surfaces providing clean metal-to-metal 

quite ductile and thus can be easily worked; it 55 bonds. 



... 3 
More specifically defined the invention fea 

tures the use of an aluminum connector, the 
cable receiving bore or recess of which is out 
lined by a wall, the cable engaging surface of 
which is machined to provide an abrasive sur 
face which may be a knurling. In the preferred 
form of the invention illustrated the surface is. 
provided with what might be identified as a flat 
spiral thread or threads, or with similar longitu dinal spaced apart projections, carefully diment 
sioned simply to extend through the thickness 
of the insulating film and not into the cable 
strands; which threads both initially and finally 
have well rounded crowns forming shallow 
troughs therebetween and which connector is 
subjected to a squeeze force greatly in excess of 
the pressures heretofore used in Swedging cop 
per connectors on to cable ends and of a degree 
capable of breaking through the tenacious alumi 
num oxide film. It is suggested that this abrasive 
surface may otherwise be found as by a metal 
spray which leaves a sandpaper rough surface. 
Various other objects and advantages of the 

invention will be in part obvious from an inspec 
tion of the accompanying drawings and in part 
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will be more fully set forth in the following par- . 
ticular description of one form of device embody 
ing the invention, and the invention also con 
sists in certain new and novel features of con 
struction and combination of parts hereinafter 
set forth and claimed. 

In the accompanying drawings: 
Fig. 1 is a view in perspective showing a con 

nector and associated cable permanently assem" 
bled and illustrating a preferred embodiment of 
the completed article aspect of the invention. 

Fig. 2 is an enlarged axial cross sectional "iew 
taken through the device shown in Fig. 1. 

Fig. 3 is an enlarged plan view looking down 
upon a small portion of the serrated or threaded 
sleeve wall viewing the same from the plane in 
dicated by the line 3-3 of Fig.2 and showing the 
impressions made on the aluminum surface of 
the connector by the strands of the cable. 

Fig. 4 is a view partly in section and partly in 
elevation of the component parts which go to 
make up the device shown in Fig. 1, with the 
parts located between the jaws of a die press and 
illustrating the initial method step just before 
the die press is operated to squeeze the parts 
into their interlocked and permanently con 
nected position shown in Fig. 2. 

Figs. 5 and 6 are each transverse sectional 
views taken respectively on the lines 5-5 and 
6-6 of Fig. 4. 

Figs. 7 to 9 are explanatory views, very much 
exaggerated, of the joint formed between a por 
tion of the sleeve Serrations and one of the Sur 
face strands of the cable, the showing in Fig. 7 
corresponding to the portion of the surface shown 
in Fig. 4 before the dies have squeezed the parts 
together; Fig. 8 showing the same portion of the 
joint after the squeeze dies have acted upon the 
same and with the sleeve distorted into the final 
form shown in Fig. 2, and Fig. 9 showing in dotted 
lines the position of five of the corrugations or 
threads prior to the dislocations of the same as 
shown in Fig. 7, Superposed on the five corruga 
tions when distorted into the distended posi 
tion shown in full lines corresponding to the 
final Fig. 8 form, and 

Fig. 10 is an explanatory view of one of the 
threads highly magnified showing the same at 
the left relatively narrow and about to bite 
through the Oxide films on itself and on an Outer 
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4. 
most strand and at the right shown exaggerated 
ly expanded in metal-to-metal contact having 
passed through the two oxide films. 

Referring to the finished structure shown in 
Figs. 1 and 2, there is disclosed the final Con 
mercial assembly which includes a metallic 
connector f2 and a cable 3 intruded into an end 
of the connector and Swedged into permanent 
connection. . Referring to Fig. 2 for a discloSure 
of the basic parts in detail, the connector 2 in 
cludes a sleeve 4 into the open end of the bore 
5 of which is intruded a stripped end portion of 
the cable 3 shown to be of the braided multiple 
rope and fine aluminum strand type. The cable 
is of conventional design and includes an inner 
core 6 of twisted ropes f formed of fine wire 
strands f8. The cable conductor as thus formed 
is encircled by a tube of rubber or equivalent in 
sulation 9. 

In the form of the invention herein selected 
for illustration as a preferred embodiment of the 
invention, the cable strands are formed of fine 
aluminum wires and which form of cable has been 
purposely selected as it is of a type in which with 
previously known forms of similar connectors the 
fine strands were most liable to be severed in 
the act of securing the connectors thereto. Be 
fore being inserted in the blank which is to form 
the finished connector 2, the cable end is pre 
viously prepared by stripping back the insula 
tion 9 for a distance to leave exposed finally a 
proper amount of the bare cable end portion 2 
of the cable strands following conventional prac 
tices in this respect. 
The connector is a metal casting formed of 

Some easily malleable metal selected from the 
group containing aluminum and its alloy. The 
bore 5 of the connector is closed at one end by 
means of a closing wall 23 to form a connector of 
the blind end type. This closed end structure has 
the advantage of avoiding the infiltration of 
Oxide supplying air to the joint between the cable 
and connector at least at one end thereof. How 
ever it is equally within the scope of the dis 
closure to utilize an open end, or all tubular, type 
of connector and in this case dependence is placed 
on the long joint hereinafter described to avoid 
air infiltration. The bore is twice reduced to 
form the sleeve 4 and to form an outer cylindri 
cal thin wall cuff 24 having both its internal and 
external diameters slightly enlarged from those 
of the sleeve. The bore at its inner end adja 
cent the wall 23 is slightly enlarged from the 
diameter of the balance of the sleeve bore to form 
a pocket 25 for receiving the extreme inner dis 
tended or rather less compressed end of the cable 
conductor. 
The inner end of the cuff bore is defined by an 

Outwardly facing seat 26 of conical form against 
which the intruded end of the insulation 9 is 
designed to abut. The Outer edge of the cylinder 
forming the cuff is inwardly beveled to form an 
end wall 27 against which an inwardly squeezed 
portion of the insulation is designed to abut in 
the finished structure so that the cuff will merge 
more or less smoothly into the insulation as 
shown in Fig. 2. 
AS by reference to Fig. 4, it will be seen that the 

insulation 9 is cut back a distance to expose the 
cable wires for a length slightly less than the 
length of the sleeve bore and to bring the cut-off 
end of the insulation close to but not intruded 
into the portion of the bore outlined by the coni 
cal seat 26. 

It is a feature of this discloSure that the con 
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nector be made of cast aluminum, preferably of 
the usual Soft commercial grade, but it is within 
the Scope of the disclosure otherwise to form the 
Connector as by forging or machining it to shape. 
The sleeve bore is corrugated preferably by cut 
ting the Wall with an internal threading machine 
to form a fine spiral thread 28 of very shallow 
depth. The depths of the threads or corrugations 
are dimensioned sufficiently high to pass through 
the thickness of the aluminum oxide film present, 
also to pass through whatever may be the thick 
ness of film present on the wire strands, but care 
must be exercised in dimensioning the threads Or 
corrugations to be assured that they are not SO 
high that they might sever the fine wire strands 
by biting into them too deeply. In practice the 
depths of these films vary from five to ten 
thousands of an inch. In one embodiment of the 
invention, the threads are of the Single lead type 
having forty-eight threads per inch. While these 
threads have the appearance when viewed by the 
naked eye of being somewhat sharp, however, 
under the microscope their crowns are definitely 
and carefully rounded. It is a feature of this dis 
closure that the crowns be sufficiently rounded 
to avoid cutting through the fine Wire strands 
which make up the cable ropes and to provide a 
smooth surface which will permit longitudinal 
sliding of each tooth or corrugation on the cable 
conductor as the corrugations bite inwardly into 
and through the oxide film. 
The innermost end of the sleeve bore in the 

portion thereof outlining the pocket 25 as herein 
illustrated is not threaded nor is the bore of the 
cuff, both being finished with a smooth surface 
to facilitate longitudinal creeping of the connec 
tor on the conductor. However, it is within the 
scope of the disclosure to extend the threads onto 
the Smooth bore portions if necessary, 

Considered exteriorly the blank stock from 
which the connector is formed contains the 
tongue, tange or contact end 22 and this part of 
the original blank is not involved in the expan 
sion action herein featured. The tubular portion 
which is to form the sleeve and cuff is originally 
of cylinder form with the end which is to form 
the cuff of slightly greater external diameter 
than the part which is to form the sleeve as is 
shown in axial section in Fig. 4. 
The parts so prepared with the stripped cable 

end intruded into the bore of the connector blank 
are assembled as indicated in Fig. 4 and the aSr 
sembly located between the compression jaws. A 
and B of a die press of a hydraulic or similar form 
capable of exerting a squeeze pressure sufficient 
as the connector is shrunk onto the conductor to 
distort the aluminum blank as herein indicated. 
The work engaging portions of the die surfaces 
are designed so that the portion of the blank 
which forms the cuff 24 is retained circular in 
cross section as indicated in Fig. 5 but the portion 
which is to form the sleeve is hexagonal in Cross 
section. In general both dies coact to give the 
connector a more or less standard form such as 
is shown in Fig. 1. 
With the parts in position as shown in Fig 4 the 

die press is operated either with a single stroke in 
the case of thin wall castings or with repeated 
strokes where it is desired to Swedge a more 
rugged form of casting onto the cable end. It 
is difficult to preset any definite pressure required 
to break through the film of aluminum oxide as 
the resistance interposed by the Cross section of 
the aluminum casting is a variable factor depend 
ing on the mass of material to be deformed. The 

6 
aluminum oxide film is more tenacious than a 
copper film and is thus more resistant to break 
through. This means that a greater pressure per 
unit surface area is needed in the case of alu 
minum oxide than would be the case where 
penetration through other metallic films such as 
copper oxide is required. In one specific instance 
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a pressure of 50,000 pounds was required to break 
through the aluminum oxide film. In general 
that pressure is used where a reading of ohmic 
resistance through the finished joint indicates 
that the aluminum film is no longer imposing a 
resistance across the joint. The pressures are. 
Controlled by the various types of cables and 
connectors, also by the hardness of metal alloy 
employed. 
This squeeze action causes the original cylin 

drical end of the blank to reduce its external di 
ameters changing the length portion which is 
internally threaded from a cylinder into a hex 
agon or four-sided, square or diamond form 
by cold flow of the material worked upon by the 
dies. The cuff 24 elongates to the left from the 
showing of Fig. 4 as it decreases in both its ex 
ternal and internal diameters. This has the ef 
fect of radially compressing the cut-back end of 
the insulation 9 and this in turn causes the end 
of the insulation to become distorted under com 
pression and to creep to the right until it con 
forms to and is stopped by the bevelled seat 26. 
This effects a powerful forcing of the end of the 
insulation into wedging engagement with the 
conical seat 26. The inward radially directed 
Squeeze action of the cuff acts on the portion of 
the insulation at the bevelled end 27 at the open 
end of the bore to wedge the insulation against 
the bevel. The outer bevel end 27 assists in 
Spreading the axial dimension of the joint be 
tween the compressed and incompressed parts 
of the insulation and provides in effect a soft ma 
terial gasket at the point where the cable comes 
out of the connector. Any flexing or bending of 
the cable is cushioned at this point relieving any 
flexing Or stresses which might otherwise be in 
posed on the fine wire Strands. Of even greater 
importance is that the long joint formed between 
the cuff and the highly compressed rubber-like 

50 

55 

60 

65 

70 

5 

insulation forms a hermetic seal at the cable end 
of the connector and this acts to prevent access 
of atmospheric air to the joint between the bare 
cable end portion 2 of the conductor core is 
and the sleeve 4 after the bond has been made. 
The reduction of cross sectional area of the 

threaded sleeve f4 after contact with the end por 
tion 2 of the cable core acts to compress the core 
to an extent to cause its cross sectional area, to ap 
proach closely the aggregate cross sectional area 
of the metal strands which form the cable core 
and at the same time to cause some straightening 
out of the twisted strands to approach paral 
leisn. Incidentally there is at least some slight 
elongation of the portion of the core so com 
preSSed by reason of this readjustment of the 
strands as they approach parallelism. It finally 
gets to a point where the compacted metal strands 
tend to resist further reduction in internal di 
ameter of the bore and the continued applica 
tion thereafter of the squeeze force starts to 
elongate the sleeve in both axial directions. In 
the case of the device illustrated the pressure was 
continued until the sleeve has increased its length 
from ten to fifteen percent. 
The particular feature stressed in this dis 

closure is that the threads increase their spacing 
as an incident of the distortions of the connector. 
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In the instant case, the pitch at the mid-length 
of the threaded portion changed from 32 to 28 
threads per inch. In general as the threads move 
relatively away from each other, their pitch is 
changed and this causes a scraping or abrasive 
action on the aluminum oxide film. On the con 
nector. This Scraping acts to remove the Oxide 
and to break therethrough into the clean metal 
of high conductivity provided by the freshly 
cleaned surface of the connector. 

Several things happen as the result of this 
axial movement between cable and connector as 
they move into their final squeeze position. In 
passing it may be noted that the coefficient of 
linear expansion of the aluminum casting is sub 
Stantially greater than that of the aiuninuin 
Strands; in fact it is not apparent that there is 
any material elongation of the strands, although 
there is some elongation which is believed to be 
more the result of the cable ropes straightening 
out from their original twisted form rather than 
to any material expansion of the strands ther 
selves. It is particularly noted that the corru 
gations or threads do not bite through the alumi 
num strands presumably due to the fact that they 
are rounded. In this way the conductivity 
through the cable end is not impaired. 
Of greater importance is the fact that in ex 

panding lengthwise the crowns of the threads 
become increasingly more and more separated as 
their opposite ends are approached. Note, for 
instance that the distance a-b between the first 
two crowns at the left of Fig. 7 become slightly 
longer in Fig. 8, as indicated by the distance 
a'-b', and these distances progressively increase 
by increasing increments of length until the dis 
tance d-e of Fig. 7, for instance, becomes the 
very much elongated distance d'-e' of Fig. 8. 
An effort has been made in Fig. 9 to show the 

relation of the corrugations by imposing the 
thread outline of Fig. 7 on that of Fig. 8. In Fig. 
9, the original equidistantly spaced apart thread 
contours are shown in dotted lines and the cor 
responding contours after radial compression and 
axial elongation of the connector are shown in 
full lines. 

In an effort to show what are the sequential 
conditions of the surface which will eventually 
Secure the threaded part of the connector to the 
exposed end portion 2 of the cable conductor 
reference, is made to Fig. 7 where the parts at 
the right end of the threaded portion of Fig. 2 
are shown highly magnified and not necessarily 
in proportion. For convenience of reference the 
cut is shown through five crowns of the right 
hand end of the thread 28 and marked from left 
to right successively as a, b, c, d and e, and of 
course equidistantly spaced apart. The threaded 
portion is shown covered with a film 29 of alumi 
nun oxide shown as a layer of uniform thickness 
but in actual practice the film is not so uniformly 
proportioned. There is also disclosed one of the 
fine aluminum wire strands 8 at a surface of 
One of the ropes of the cable. There is also dis 
closed on the Surface of the aluminum wire strand 
a film of aluminum oxide 3O. 
Apparently what happens is that the shifting 

Serrations or thread crowns in scraping along 
the wire strands rub the films off both of the 
aluminum surfaces. Consider the movement of 
any point, say the point e in its engagement with 
the Wire strand 8. As it moves from e to e” in 
Fig. 9, the crown, even though rounded, scrapes 
along the strand for the distance e-e'. Dif 
ferently considered the length of wire between 
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8 
e' and e may be considered as moving relatively 
backward from right to left of Fig. 9 and this 
acts as it Scraped along the aluminum surface to 
break through the aluminum oxide film 29. 
Likewise, it is seen that all of the wires forming 
the Surface of the end portion 2 brush across 
the entire Surface shown in Fig. 9 with a sweep 
ing action presumably acting to free all or prac 
tically all of the surface from the insulating ef 
fect of the aluminum oxide. By the same action 
whatever film 36 ranay be on the aluminum 
strands are likewise swept away or at least broken 

2. 
Referring to the showing at the left of Fig. 

10, which may be representative in a highly ex 
aggerated showing of any one of the thread 
crowns, say crown c, the film 29 of aluminum 
Oxide engages the aluminum oxide film 3 on 
One of the aluminuria strands 8 just before the 
start of the squeeze action of the die press and 
as shown in Fig. 7. 
AS Shown at the right of Fig. 10, the thread 

crown c has shifted to the right as indicated by 
the short arrow and in doing so has squashed it 
Self axially, has broken through both the alumi 
nun oxide film 29 as well as through the alumi 
nun oxide film 39 and has also scraped its 
rounded surface thus bared of aluminum oxide 
along the bared surface of the strands. 
The terrific pressure applied to the outer layer 

of the aluminum strands is transferred there 
through working progressively through all the 
Strands towards the center core strand. The re 
Sulting rolling and sliding action of the adjacent 
strands on each other offers sufficient abrasive 
friction to break through the oxide films on all 
the strands. This breaking up of the aluminum 
Oxide films on the strands provides low resistance 
current paths, starting with the center core 
strand and passing through the other layers of 
strands to pass the energy current freely to the 
Connector. 

It is a feature of this disclosure that the cuff 
2 and the sleeve 8 coact to provide a shroud 
which acts to defeat any tendency of the external 
atmosphere to reach the fresh contacting sur 
faces and this tendency to keep the joint liquid, 
gas and air-tight is enhanced first by the closed 
end Wall 23 at one end and also by the sealing 
effect of the cable insulation 9 as it is clamped 
by the cuff 28 at the opposite end of the joint. 
The insulation at the end of the cuff also acts to 
absorb vibration and flexing and tends to relieve 
Es imposed by the compressed portion of the 
cable. 

If the finished article is sawed lengthwise into 
Separable sections and the cable end forcefully 
torn away from the sawed sections, an imprint 
of cross hatch form will be found on the surface 
of the sections previously engaged by the wire 
strands of the cable core. An attempt has been 
made to show this imprint in Fig. 3. The strands 
which had become embedded in the surface 
formed longitudinally extending, thin and closely 
positioned parallel grooves or thin lines 3i. The 
threads or serrations of the sleeve bore formed 
axially spaced apart transversely extending 
grooves 32 with the grooves at opposite ends more 
fully Spaced apart than those at the mid-length. 
It appears from the imprint markings that the 
wire strands take on a wavy form under the 
compressive action herein featured and it was 
from this showing that the wavy configuration 
of Fig. 8 was taken. 
An examination of the surface swedged onto 

the cable core gives no evidence that any of the 
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extremely fine threadlike strands 8 broke dur 
ing the Swedging operations despite the fact that 
the aluminum connector stretches for a material 
percentage of its length as above indicated. It 
must thus follow that the Strands Wel'e not 
stretched beyond their elastic limits but are held 
distorted under tension. 
As the connection maintains its initially good 

electric bond, it follows that having once pro 
vided its close metal-to-metal electric contact, 
the connection is maintained sealed and it is 
thus protected from any contact and thus any 
Subsequent oxidizing of the contacting surface 
is avoided. 
The cold working of the aluminum as an inci 

dent of Securing it to the cable appears to 
strengthen the metal for it gradually hardens 
as it approaches its point of final compression; 
with this increased strength there is maintained 
a good sound mechanical as Well as an electric 
joint. 
While the invention may be considered as com 

plete as thus described, it is suggested that a 
coating of petroleum base lubricant or zinc 
chromate paint or common red lead be used as a 
protective measure to Seal off any open pores or 
crevices in which moisture or oxygen may be 
pocketed at the time the connector is Swedged 
onto the cable end. These protective coatings 
are of course applied to the cable end and to 
the receiving bore of the Connector prior to the 
assembling and compression steps hereinabove 
described. However, tests have shown that the 
density of pressures on the cable strands resist 
penetration of elements causing oxide formation 
and no protective coatings are necessary. Its 
use is suggested simply as an added precaution. 
By following the practice herein featured, it 

is possible to secure permanently an aluminum 
Connector to an aluminum conductor and to 
avoid the ohmic resistance therebetween which 
heretofore has been present wherever attempts 
have been made to Secure such conductors in 
electric contact. 
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I claim: 
1. In a device of the class described, the com 

bination o an aluminum sleeve, a fine stranded, 
aluminum cable core disposed therein, the bora 
Of the sleeve having a mutilated thread with: 
unequally spaced, rounded crowns and with 
troughs between the crowns, said crowns being 
in direct metallic-aluminum to metallic alumi 
num electric and bearing contact with the adja 
cent core strands, the portions of the adjacent 
core Strands between the crowns bridging across 
the troughs and the troughs in the portion there 
of So bridged containing aluminum oxide. 

2. In a device of the class described, the com 
bination of an aluminum sleeve, a fine stranded 
aluminum cable core disposed therein, the bore 
of the sleeve having a mutilated thread with un 
equally Spaced rounded crowns and with troughs 
between the crowns, said crowns being in direct 
metal to metal electric and bearing contact with 
the adjacent core Strands, the portions of the 
adjacent core Strands between the crowns bridg 
ing across the troughs. 

3. The device defined in claim 2 and in which 
the rounded crowns are spaced apart progres 
Sively greater distances in one direction consid 
ered axially of the sleeve. 

MARTIN D. BERGAN. 
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