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4 Claims. 

This invention relates to a power transmission 
element and more particularly to methods of 
treating the same to sever it into sections, to 
form fittings on the ends of the newly formed 

is sections and to secure novel attachments to the 
ends of Said Sections. 
An important object of the invention is to effect 

a separation of the cable which leaves the newly 
- formed cable ends slightly tapered and fused O 
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into an integral mass, the latter to obviate the 
flaring out or “brooming' of the strands that 
Would ensue, should the cable be cut by ordinary 
methods. 
A further object of the invention is to provide 

an anchor or attachment portion on the ends of 
the cable formed by my novel severing process 
and to this end the ends in their heated state 
may be then upset in suitably shaped dies. The 
ends may also be provided with supplemental 
fittings by providing the cable with a sleeve and 
then severing and upsetting the severed ends to 
provide the desired end enlargements. 
In carrying out my novel cutting operation 

either with or without the supplemental sleeve, 
the area to be severed is preferably clamped be 
tween spaced electrodes or other suitable clamp 
ing chucks and subsequently heated to a malle 
able state. The clamps are then separated with 
the heating continued, which results in both 
drawing out and fusion of the center of the ten 
sioned area, ultimately resulting in the desired rupture. 

Further features of the invention relate to a 
method of preforming one end of a flexible cable; 
to specific couplings securing together the en 
larged ends of the cable sections; to novel con 
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nections between the enlarged cable ends and 
rigid power transmission elements; and to various 
Other details of construction and combinations 
of parts particularly set forth in the following 
descriptive matter and shown in the accompany 
ing drawings, in which: - 

Figure 1 is a side elevation of One form of 
apparatus for effecting my severing process; 

Figures 2 and 3 show respectively the twisting 
and ultimate severing of the cable; 

Figure 4 shows the condition of the cable after 
being cut by the usual means; 

Figure 5 shows the newly formed end of one 
section of the cable resulting from my novel 
severing process; 

Figure 6 is a longitudinal sectional view similar 
to Figure 3 indicating the electrodes formed with 
shaping dies; w 

Figures and 8 are longitudinal sectional views 

(C. 219-3) 
showing respectively the initial positioning of the 
Shaping plunger and its ultimate position in 
Shaping the cable ends; 

Figures 9 and 10 show two forms of cable ends 
fashioned by the invention described herein; 

Figures 11, 12 and 13 are similar to the process 
Steps indicated in Figures 6, 7 and 8, the cable 
ends in this case being covered by sleeves to be upset; 

Figure 14 shows the product resulting from the 
process indicated in Figures 11, 12 and 13; 

Figure 15 indicates in section the apparatus 
and work for effecting the product shown in Fig 
ure 16; 

Figure 16 discloses the cable enlargement 
formed by the apparatus of Figure 15; 

Figures 17, 18 and 19 indicate in sequence an 
other manner of effecting the product substan 
tially as shown in Figure 16; 

Figures 20 and 21 show respectively the appa 
ratus for preforming the cable end and the in 
Stalled product; 

Figures 22, 22A, 23 and 24 show, partially in 
Section, means for connecting my novel headed 
Cable to one end of a lever; 

Figures 25, 26, 27 and 28 show another form of 
lever connection; and 

Figures 29 and 30 show types of unions for con 
necting the cable ends shown in Figures 9 and 10. 
AS disclosed in Figure i, a multi-stranded heli 

cally wound high carbon steel cable O is clamped 
by Spaced relatively movable two-part electrodes 
f2 and 4. Electrode f2, shown in the form of a 
Split bOSS, is preferably rigidly secured to one end 
of a crooked extension 8 of a lead screw 20 
threaded into a standard 22. Electrode 4 which 
is stationary, is preferably supported by a stand 
ard 24 insulated at 23. A two-part refractory 
Shield 25 may be encircled about the cable between 
the clamps to obviate oxidation during the heat 
ing of the cable. 
The cable to be severed is first positioned with 

in the electrode clamps and thence threaded into 
an aligned insulated opening in the lead screw. 
Aheating current of relatively high amperage and 
low voltage is then passed through the work 
which is progressively cooled by the electrodes, 
which may be water-cooled, from points A and B, 
Figure 1, to the geometrical center of the work. 
When the cable section between the electrodes is 
sufficiently hot to be easily drawn, the lead screw 
is slowly rotated by handle 26, effecting a cen 
tralized twisting and tensioning of the section, 
as shown in Figure 2. Continued drawing reduces 
the cross Section of the cable, which automatically 
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2 
increases its electrical resistance, resulting in in 
creased heating of the reduced section. Fusion 
of the area of least cross section is thus quickly 
effected, which results in its ultimate rupture, 
as indicated in Figure 3. A resultant arcing of 
the current also increases the temperature of the 
fused area to aid in effecting a homogeneous inte 
gral cable end. 
A very effective and expeditious severing proc 

ess is thus carried out, resulting in a product well 
Suited for its purposes. The slight taper made 
possible by the combined torsional and tensile 
stresses renders unnecessary any buffing off of the 
irregularities of the fused end, in view of the re 
duced diameter thereof. The twisting retains the 
Original tight contact or wrap of the individually 
tapered wire Strands and in this connection it 
is important to note that the hand of the lead 
Screw 20 must be such as to agree with the hand 
of the pitch of the cable strands to effect this 
result. Furthermore the fusion of the end obvi 
ates the “brooming' effect or spreading out of the 
tensioned helical wires of the cable which would 
ordinarily result with manual cutting. This re 
Sult is clearly shown in Figure 4. The cable core 
28 of Figure 4 is normally drawn out or tensioned 
by the tight wound helical cover and with ordi 
nary cutting tends to draw within the end of the 
cover. By my process, however, this is obviated 
inasmuch as the end of the core is fused with the 
ends of the wire cover. 
The twisting of the area to be separated may 

be dispensed with by slightly modifying the ap 
paratus of Figure i to provide only translatory 
motion to the movable heating and clamping unit 
f2. It is also contemplated that a plurality of 
cables may be simultaneously severed by arrang 
ing a plurality of the heating units of Figure 1 in 
tandem. 
The above described severing process may be 

employed in providing cable sections with en 
larged or headed ends, which ends may then be 
connected by novel unions to be described here 
after or one of said enlarged ends may be secured 
to one end of a lever or equivalent rigid power 
transmission member. 
In that embodiment of my invention disclosed 

in Figures 6, 7 and 8, electrodes 2 and 4 may 
each be provided with shaping dies 30 having 
bores shaped as desired to fashion the ultimate 
product. The cable is first clamped into the elec 
trodes which may be in two parts as shown in 
Figure 1. The work is then heated and electrode 
2 moved away from electrode 4, which is 

preferably stationary, resulting in the rupture of 
the cable as previously described. While the cable 
ends are still hot, a floating plunger 32 or heading 
die is dropped between the die members and the 
movable electrode 2 is then closed upon the 
plunger and stationary electrode, resulting in 
shaping the ends as disclosed in Figure 8. As dis 
closed in Figures 9 and 10, various shaped cable 
ends may be fashioned depending upon the re 
Spective contours of the die and plunger ends. 

In lieu of the cable ends formed in the manner 
just described, I may provide supplemental fit 
tings on the ends as disclosed in the process set 
forth in Figures 11 to 13, inclusive. The relative 
ly movable electrodes 2:2 and 214 may each be 
provided with hemispherical dies 34. Clamped 
in the electrodes are the ends of a sleeve member 
36 Such as shown in Figure 15, which sleeye sur 
rounds the cable to be severed. The work is then 
electrically heated and severed in a manner pre 
viously described and then shaped by the head 

2,009,206 
ing die 3 as indicated in Figures 12 and 13 to 
effect the product shown in Figure 14. As previ 
Ously described, the dies and plunger may be 
shaped to effect the desired contour of the cable 
end. 

If a single enlargement or protuberance is de 
Sired in a continuous cable, the relatively mov 
able electrodes 38 and 40 of Figure 15 are closed 
upon the heated sleeved cable 42 to upset the 
same as indicated in Figure 16. The same proc 
ess might also be employed to form an enlarge 
ment On a rigid member. 
In Figures 17, 18 and 19 a modified form of 

process for forming the enlarged cable's end is 
disclosed. As here disclosed the sleeve of Figure 
15 is lengthened to extend through the stationary 
electrode 42. The work is then heated and up 
Set by movable electrode 44 to form the enlarge 
ment 46 shown in Figure 17. The work is then 
transferred to the specially shaped movable elec 
trode 48 which receives the enlarged portion 46. 
The process of heating and upsetting the work 
between the electrodes is then repeated, as shown 
in Figure 18, and the resulting product trans 
ferred to the clamping electrodes 52 and 54 of 
Eigure 9 to be heated and severed in the manner 
described heretofore. 
The dies heretofore described may be water 

cooled so that in the process of upsetting the 
heated portion of the work, the cold die will bring 
about a quenching effect, this hardening to a 
certain extent the steel in the headed ends of 
the cable. A rigid member might also be sub 
stituted for the flexible cable member to be sev 
ered Or headed. 
In applying a flexible multi-stranded highly 

tensioned steel cable to a curved lever Such as 
shown in Figure 21, it is desirable to preform 
the cable to the desired curve. This will give a 
Set to the Strands holding the same in place and 
obviating the Wear that would otherwise ensue 
due to the relative sliding motion of the strands 
On One another during flexing. I accordingly 
Suggest that the cable be first bent into the de 
Sired shape which Will effect the Santing end 
56 as indicated in dotted lines in Figure 20. The 
curvature of the cable is retained by a two-part 
stationary electrode 58 which clamps the cable 
with its sleeve 60 in the desired position. A mov 
able electrode 62 is then clamped about the ex 
treme end of the sleeve and cable, the work 
heated and then upset by relative motion of the 
electrode. The resulting product is a headed ca 
ble end, which head retains the desired curvature 
of the cable, preventing the Wires thereof from 
slipping back to their normal position. 
As shown in Figure 2, the preformed cable 

just described may be fitted within the peripheral 
groove of a lever 63, which lever is so shaped 
that the angle of motion. Which the ever de 
scribes in operation does not change the align 
ment of the cable in the conduit 64, thus elim 
inating Wear. In other Words, with revolution 
of the lever the cable is drawn out of its conduit 
in a straight line, this being made possible by 
making the groove a portion of the circumfer 
ence of a circle having its center coinciding 
with the axis of rotation of the ever. 
The headed end of the cable disclosed in ei 

ther Figures 14 or 19 may be secured to the radi 
ally slotted end of a rigid lever member 66. The 
enlargment preferably rests against a seat in 
the form of a plain faced washer 68 which in turn 
bears against an embOSSed Washer to which in 
turn bears against a plain washer T contacting 
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the base of the cylindrical recess in the lever end. 
A compression spring 72 confined between stops 
73 and 74, the latter contacting cable enlargement 
76, serves to retain the cable end in its seat. 
A modified connection is shown in Figure 23 

wherein the enlargement 78 is provided a with a 
relatively long sleeve 79 passing through the 
radially slotted end of the lever 80, a compression 
spring 82, confined between the flanged end 84 
of the sleeve and a stop 86 abutting the lever, 
serving to retain the cable end in its seat. With 
both modifications just described the cable end 
has a substantially universal action, the ball and 
socket connection as well as the swiveling action 
of the embossed washers 70 facilitating this 
movement. 
As disclosed in Figures 25 to 28, inclusive, the 

ball-shaped end of the cable of Figure J.9 may be 
secured to the radially slotted lever end 88, the 
ball being seated within a correspondingly shaped 
recess in the lever end and secured in place by a 
U-shaped clip 90 seated within a groove 92 in the 
end of the cable and having its inturned ends 84 
seated within recesses in the lever end. 
The headed cable ends of Figures 9 and 10 may 

be connected in the manner disclosed in Figures 
29 and 30. The gland nuts 96 of Figure 29 may 
be slipped over the cable prior to the forming of 
the integral heads 98 and are secured in place 
on the said heads by right and left threaded lock 
nut OO. As shown in Figure 30 the headed cable 
may be connected to a rigid member 02 such as 
a brake rod, the bland nut 04 in this construc 
tion having a relatively long interiorly threaded 
shank to adjustably receive the threaded end of 
the rod O2. A check nut OS may be used, being 
threaded on the rod 04 into engagement with the 
end of the shank. 
While several illustrative embodiments have 

been described in detail, it is not my intention to 
limit the scope of the invention to those particul 
lar embodiments, or otherwise than by the terms 
of the appended claims. The above-described fin 
ished connections are covered by my divisional 
application No. 646,726, filed December 10, 1932, 
and the method of forming the sleeved parts 
shown in Figures 11 to 19 is covered by my divi 

3 
sional application No. 646,727, fled December 10, 
1932. Other subject-matter herein disclosed but 
not claimed is claimed in my divisional applica 
tion No. 747,757, filed October 10, 1934. 

I claim: 
1. The herein described process of severing a 

helically wound cable, which comprises clamping 
spaced portions of the same heating the interme 
diate portion of the member and then imparting a 
synchronized and lineal and rotary motion to one 
of said portions, the rotary motion being in a di 
rection to tighten the coils of the cable, to draw 
apart and twist said cable and eventually rupture 
the same. 

2. That method of forming a headed section of 
wound cable which comprises clamping spaced 
portions of a relátively long cable and heating 
the intermediate portion, while said intermediate 
portion is so heated relatively moving said 
clamped portions apart and simultaneously twist 
ing at least one of them in a direction to tighten 
the convolutions of the cable, until the interme 
diate portion soften and severs, and then upset 
ting the softened end so formed to provide a head 
on the cable end. 

3. That method of forming a headed Section of 
wound cable which comprises clamping Spaced 
portions of a relatively long cable and heating the 
intermediate portion, while said intermediate 
portion is so heated relatively moving said 
clamped portions apart and simultaneously twist 
ing at least one of them in a direction to tighten 
the convolutions of the cable, until the interme 
diate portion softens and severs, and then simul 
taneously upsetting both of the Softened ends SO 
formed to provide heads on the cable ends. 

4. That method of forming cable ends which 
comprises inserting a sleeve upon a section of 
cable, clamping said sleeve and cable in spaced 
electrodes, heating the portion of the cable and 
sleeve between said electrodes by the passage of 
current, drawing said electrodes apart to rupture 
both the cable and the sleeve therebetween, and 
upsetting and shaping the heated ends of the 
newly formed cable sections to lock the cable ends 
to the parts of the sleeve. 

ADOLPH ROSNER. 
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