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This invention relates to machines for severing, 
by means of an electrical current, such articles 
as wire rope or other stranded wire structures; 
also wires, wire rods, and in general any metal 

5 articles which may be so severed. 
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An object of the invention is to provide a 
novel method by which articles of the above de 
scription may be severed accurately and rapid 
ly, with a minimum expenditure of labor and 
with only the degree of skill which may be 
commonly expected of unskilled workmen or 
workmen of average mechanical training. 
A more particular object of the invention is 

to provide a method of severing wire rope or 
similar stranded wire structures in such a man 
ner that the severed ends of the component 
wires will be compactly united metallically to 
constitute a terminal portion somewhat reduced 
in cross sectional area from the diameter of the 
body portion of the wire rope, so that this end 
portion may be readily inserted into sockets of 
a diameter corresponding to, or closely approxi 
mating that of, the rope diameter, without the 
necessity for grinding or otherwise ?nishing the 
terminal portion to be so ?tted into the attach 
ment. > 

In existing methods of cutting wire rope, etc. 
electrically, there has been experienced a tend 
ency of the metal melted or softened by the 
heating effect of the cutting current to gather 
and swell between the component wires adja 
cent to their severed portions sothat a ball of 
metal is formed which swells to a diameter suffi 
ciently larger than that of the rope diameter to 
form an enlargement which will not pass into a 
socket of proper diameter to ?t the rope which 
is to be attached, but must be reduced by grind 
ing or otherwise before the rope and ?tting can 
be connected. 

This operation involves considerable loss of 
time, labor and material and interferes seriously 
with the successful employment of electrical cut 
ting as a means for severing stranded wire and 
similar structures. 
Another object of the invention is to provide a 

machine adapted to carry into effect the method 
brie?y described above and which will be de 
scribed inore atlength hereinafter. 
The above and other features of the invention ' 

are illustrated and described fully in the accom 
panying drawings and speci?cation and are 
pointed out in the claims. - 
In the drawings 
Fig. 1 is a view in front elevation of a ma 

chine in the construction of which the invention 
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has been embodied and which is adapted to 
carry into effect the method of the present in 
vention. - ' 

Fig. 2 is a plan view of the same. . 
Fig. 3 is a fragmentary detail view in side ele- 5 

vation of a portion of the machine. 
Fig. 4 is a fragmentary detail view in vertical 

longitudinal section taken on the line 4-4 of 
Fig. 2, upon a larger scale, parts being broken 
away. > 

Fig. 5 is a fragmentary detail view, on a still 
larger scale, of the ends of a wire rope, after 
severance. 

The novel method of the present invention 

10 

comprises the step of passing an electrical cur- 15 ' 
rent through the wire cable, wire or other ar 
ticle to be severed, of sufficient volume to cause 
an initial heating and softening effect, while at 
the same time the cable is subjected to a tension 
suiiicient to stretch the cable to a predetermined- 20 
extent at a region localized at the point where. 
severance is to be effected; then the part so 
stretched is held‘ without tension and an electri 
cal current is passed therethrough of su?icient 
volume to fuse the cable at the region to be 25 
severed and thereby sever the same. 
As a result of the above-described operation, 

each of the severed ends produced is found to 
present a compact- terminal portion of solid 
metal formed by agglomerated fused portions of 30 
the component wires, which are thus metalli-' 
cally united or welded together, each terminal 
portion thus formed tapering somewhat toward 
the end so that the diameter at the end is su?i 
ciently less than that of the average diameter of 35 
the cable or rope to facilitate easy ?tting of the 
end into a socket or in any aperture of a diame 
ter corresponding closely to that of the rope 
diameter. 
By reason of the fact that no tension is exert- 40 

ed on the rope during the step of passing the 
severing current, each of the severed ends is not 
pointed sharply’but has a diameter which may 
approach that of the rope diameter as closely as 
may be desirable, the diameter of the severed 45 
portion being controllable more or less by the 
degree to which the rope has been stretched 
during the operation of preliminary heating and 
stretching constituting the ?rst step of the meth 
od above described. . 50 
In a now preferred embodiment of a machine 

adapted to carry the abovedescribed method 
into e?ect, the part designated by the reference 
character 11 isthe base of the machine which 
may be of any suitable character and contain 55 
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2 
such operating instrumentalities as transform~ 
ers, switches and other apparatus incidental to 
the structure of this type of machine which may, 
in general, correspond to machines of this type 
in conventional use and need not be described 
in detail. 
Upon the top 12 of this base are mounted two 

clamping heads 13 ,and 14, of which that shown 
at the lefthand side of Fig. 1 is mountedin ?xed 
position upon the table top, this head being 
shown in elevation in Fig; 3. , 
In the form selected for illustration, it com 

prises a plurality of uprights '15; preferably 
formed integrally with the table, and between 
which is mounted a jaw 16 pivoted at‘17 ‘in a 
bracket 18 extending upwardly from the sup? 
porting structure, the jaw having at its free end 
a clamping member 19 adapted to cooperate 
with a similar clamping member 20 attached re 
movably by a clamp 21 to the supporting struc 
ture and adapted to receive one or more wire ca 
bles, ropes or “similar articles R which are to- be 
severed, it being understoodthat the shape of 
these clamping members may be varied accord 
ing to the character of the work to be treated. 
Preferably the upper clamping member will b 
mounted pivotally- as indicated at‘ 22. 3» - 
Above the clamping jaw'is mounted a cam~ 

member 23 upon a short shaft 24 around which! 
the cam may-be oscillated by- means‘ of a hand 
lever 25, the cam engaging with the upper sur 
face, of the clamping jaw which is preferably 
provided with an adjustable wedge-shaped plate 
26, to permit adjustment for operation upon ca 
bles of di?erent diameters. ‘ ' ‘ 

‘The other clamping head 14 is composed of " 
parts'similar in all respects to those just de 
scribed with reference to the clamping‘ head 13 
and whichbear ‘the same {reference characters 
and will not be again described in detail. 
The‘clamping head 14 is, however, so mounted 

upon the’table top that it can be moved along 
the axis'of the wire rope or other article to be 
severed, for which purpose the clamping head 
has an extended slide member 2'7 working on 
suitable guides 28 upon the table top. Its range 
of. movement is preferably limited by a suitable 
adjustable stop taking the form of a threaded 
post 29 ?xed in the slide, and passing through 
an apertured bracket 30 extending upwardly 
from the supporting structure of the base 11, the 
post 29 being provided with nuts 31, 32, which 
may be set for engagement with the bracket 30 
at the desired limits. ’ ' 

The slide may be moved by any suitable mech 
anism, and for this purpose the drawing shows a 
lever 35 ?xed on a rock-shaft 33 mounted to os 
cillate in the bracket 30 and in a bracket 34 
extending from the base 11, the lever 35 having 
its free end connected to the slide 27 of the 
movable clamping head 14 (see Fig. 3) by means 
of a toggle-link 36 comprising eye bolts 37 and 
38 joined by a turn-buckle 39 by means of which 
the link may be shortened or lengthened so that 
a given angular movement of the lever 35 will 
result in a longer or shorter throw of the slide 
27 and movable clamping head 14. 

' Upon the shaft 33 is mounted a lever 40 from 
the outer end 41 of which is suspended plvotally 
a weight 42 by means of a rod 43. The lower 
end of the rod is preferably connected to a 
treadle 50 mounted pivotally upon a fulcrum 
bracket 51 supported on the ?oor or on any 
other suitable support, the lever having a pedal 
52' by means of which the operator may raise the 

1,984,783 
weight and cause upward movement of the arm’ 
40 of the lever from which the weight is sus 
pended, thereby causing the slide 27 and mova 
ble clamping head 14 to approach the ?xed 
clamping head in the manner already described, 
until stopped by the nuts 32, as in Fig. 2. 
The lever 40 is also provided with means 

adapted to control the turning on and off of the 
electrical current by,’ a suitable "switch actuated 
by an arm 53 which may conveniently be con 
stituted by an extension of the arm 40 carrying 
the weight 42, and is so illustrated in the in: 
stance' now under‘ description. 
For this purpose the arm 53 is provided with 

“a set screw'?éadapted to be engaged with a lever 
(55' ‘mounted pivotallyat 56 upon the outer wall 
of the base 11, the free end of the lever 55 ex 
tending across a plunger 57 which constitutes 
the controlling means for an electrical switch 
preferably contained within the base 11 and 
which may be of any form suitable to cause the 
current to'be ‘turned von andloff at will when 
operated by the lever 55, the formmofv switch 
being immaterial and so‘not requiring. descrip 
tion, as anysuitable' conventional form ‘may be 
used for the purpose. 1 ' - I" .. 

' For the purposeof the :presentdescription “it 
is sufilcie'ntnto' understand that when the foot 
pedal 52 is released, the weight 42 causes downi 
ward movement of ' thearm 40 and upward 

releasing the lever 55and the‘ switch ‘plunger 57, 
whereupon the'switch closes connections suit 
able to cause passage of current/When the 
treadle 52 is depressed and the weight is raised 
theilever'controlling the-"switch plunger ‘57 is 
forced downwardly by the screw 54 and the cur 
rent is cut off. ‘ . ' ‘ 

In the operation of the machine above‘ de 
scribed the end of a wire cable or other article 
to be severed, or an end of each of several cables, 
indicated by the reference character» R, and 
which may be derived from any ‘suitable stock 
supply, is led between the clamping jaws and 
extended along the machine until it is of the 
desired length to be severed. It may be- ad 
vantageously engaged with a stop 58 mounted 
upon an extension 59 of the bracket 34 carried 
by’ the machine base 11. '- ' 

The handle 25 of the ?xed clamping head 13 
is then raised into the position shown in Figs. 1, 
2 and 3 which results in ?rmly'clamping the 
cable in the ?xed clamping head. ' ‘ ' 

The movable clamping head 14 is then moved, 
while still open, into ‘the position shown in Fig. 
1, which may be eifected by pressing down upon 
the foot pedal 52, thus raising the weight 42 
and straightening the toggle-link 36, so that the 
slide 27 and'its ‘clamping head 14 are moved 
toward the ?xed clamping head into the position 
shown in Fig. 1, _and__ then the handle 25 of the 
movable clamping head isv raised and the clamp 
ing jaws are secured upon the cable or other 
article to be severed, the cable thus being clamp 
ed at a distance from the ?xed clamping head 
suitable to leave between the clamping heads a 
portion of stock 1- which can be stretched to 
proper length to permit the desired severing 
action of the current. 
This length of the portion 1' will, of course, 

vary according to the nature of the stock under 
treatment and the character of severed ends 
which it is desired to produce. In the instance 
shown,‘a portion of stock 1' of about one quarter 

Cl 

15 

20 

25 

'30 
movement of the arm 53 and the'set screw 54,‘ 

40 

60 

70 



10 

15 

1,984,783 
of an inch in length is left between the clamp 
ing heads. . . 

It is also to be understood that these clamp 
ing heads are ‘suitably insulated. from each 
other, and suitably connected to the source of 
electrical current. such connections not requir 
ing-description nor special illustrationuas they 
are well known in the art, this portion of the 
apparatus being of conventional construction 
in'the instance illustrated. , I 

pursuance of. the method of the present 
invention, when the cable stock is being clamped 
innplace, as just described, by the operation of 
depressing the'treadle,-this operation causes the 
electrical switch to. be held open as already indi 
cated so ‘that no current is. passing while the 
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cable is being'clamped. . 

--~The ‘4 operator then releases the foot pedal 
whichfpermits-the weight to descend, breaking 
the toggle and {causingv a tension to be exerted 
upon‘the' portion of cable between the clamping 
heads: At’ the- same. time the slight lost mo 
tion of the rock-shaft 33, .preliminary to the 
breaking of thetoggle, permits sufficient move 
mentof the lever arm 53, and'of the set screw 
54 and _lever.55 controlling the switch 5'7, to 
releasethe switch, and current is thus allowed 
to pass through the portion of cable 1 between. 
the electrodes of the clamping heads. 
As this section between the electrodes becomes~ 

hot and soft, the tension exerted by the weight 
42 rocks the shaft 33, breaks the toggle 36, and 
the ensuing movement of the slide 27 and clamp 
ing head 14 stretches the cable. The slide moves 
tothe right until the stop nuts 31 reach the 
?xed bracket 30 and after this point is reached 
there is no tension on the cable, the tension or 
load being carried or-held by ‘the stop nuts 
against the ?xed bracket. . 

All this is done before the cable has had time 
At this step of the method 

the section of cable between the heads presents 
the appearance shown in Fig. 4 of the drawings. 
That is to say, its diameter is reduced precep 
tibly from the original rope diameter and is 
.joined with the rope portions on each side by 
conical tapering regions as indicated. 
The next step in carrying the method into 

effect is to apply a melting current su?icient to 
cause severance electrically of the cable by melt 
ing the same at the region of reduced diameter. 
As soon as this portion of the cable reaches 

the melting point, a few sparks ?y and the cable 
is severed, a space of about one-sixty fourth of 
an inch being left between the two ends. 
These ends now present the appearance shown 

in Fig. 5 which is shown upon an enlarged scale 
and from which it will be seen that each end 
has a terminal portion composed of the solidi 
?ed metal which has been fused from the com~ 
ponent strand wires and which extend approxi 
mately at right angles to the longitudinal axis 
of the cable, tapering gradually to the body 
diameter of the cable. 
Such a terminal may be readily introduced 

into any socket or aperture of a ?tting with which 
it is desired to connect this end of the cable. 
This terminal may have a small crater or be 
slightly concave without interference with its 
usefulness. ' 

The operation of the novel method disclosed 
thus results in the formation of a cable section 
which, in the instance illustrated, is marked 
R’ and which has at each end a terminal of 
the character shown in Fig. 5, it being under 

stood that the operation above described may 
be repeated as long as the stock holds out, each 
severed portion of stock B’ being ?nished at 
each end in the manner described. . I 

It is tobe noted that there is absolutely no 
tension on the cable at the time the cable .be 
comes moltenduring the severing operation and 
it is found in practice thatby the preliminary 
heating and stretching operation under ten 
sion, followed by the passage of a severing cur 
rentwhile the cable is not under tension, the 
desired result is achieved of producinga clean 

, solid cable terminal, tapering suiiicientlyforthe 
desired purpose of introducing the; same to the-7 
socket of a ?tting with which it is to be ‘con 
nected, it being understood that this is but one 
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applied use of the product, which is susceptible , 
of many advantageous uses other than that .just 
described. ' _ 

I claim: ‘ , - , - a 

,1. The method of severing an article of the 
class described which comprises the steps of 
holding a restricted portion of said article under 
tension and passing through said restricted por— 
tion an electrical heating current until said por 
tion is softened, stretching said soft portion until 
it is reduced in diameter locally,‘ then passing a 
melting current through the said localized re 

' gion of reduced diameter while holdingsaid por 
tion free from tension until said articleis sev 
ered at that region. ,. ‘ ~ . 

2. The method of severing a stranded wire 
structure of the class described which comprises 
the steps of holding a restricted portion of said 
article under tension and passing through said 
restricted portion an electrical heating current. 
until said portion is softened, stretching said 
soft portion until it is reduced in diameter lo 
cally, then passing a meltingcurrentthrough 
the said localized region of reduced diameter 
while holdingv said portion free from‘ tension 
until said article is severed at that region, said 
method resulting in the formation of a terminal 
on each side of the region ofseverance, each 
such terminal having its component wires con 
nected by a mass of fused metal smaller in di 
ameter than that of the cable stock and con 
nected with the body portion of the cable by a 
portion tapering toward the end. 

3. The method of- severing a strandediwire - 
structure of the class described which comprises 
the steps of holding a restricted portion of said 
article under tension and passing through said 
restricted portion an electrical heating current 
until said portion is softened, stretching said 
soft portion until it is reduced in diameter lo~ 
cally, then passing a melting current through 
the said localized region of reduced diameter, 
while holding said portion free from tension 
until said article is severed at that region, said 
method resulting in the formation of a terminal 
on each side of the region of severance, each 
such terminal having its component wires con 
nected by a mass of fused metal smaller in di 
ameter than that of the cable stock and con 
nected with the body portion of the cable by a 
portion tapering toward the end, said end being 
of substantial area and substantially at right 
angles to the longitudinal axis of the cable. 

4. In a machine for electrically severing 
stranded wire articles such as cable, rope or 
strand, clamping devices adapted to engage the 
article to be severed at selected regions spaced 
on each side or the region of severance, and 
means to supply electric current to the portion 
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of said article between said clamping devices; 
means to cause relative movement between said 
clamping devices thereby to apply tension to the 
portion of said article therebetween; means to 
control the ?ow of electrical current to said 
article, whereby current may be caused to ?ow 
to said portion to initially heat and soften the 
same and thereby to facilitate elongation there 
of under said tension and reduction in its di 
ameter, and to subsequently melt and sever said ' 
portion; and means for limiting said relative 
movement of the clamping devices .whereby 
said portion will be held free ‘of tension while 
it is being severed. ' 

5. In a machine for electrically severing 
stranded wire articles such as cable, rope or 
strand, clamping devices adapted to engage the 
article to be severed at selected regions spaced 
on each side of the region of severance, and 
means to supply electric current to the portion 
of said article between said clamping devices; 
one of said clamping devices being movable in 
the direction of the axis of the rope; means 
adapted to urge said movable clamping device 
away from said other clamping device, thereby 
to apply tension to the portion of said article 
between said clamping devices, means to con 
trol the flow of electrical current to said arti 
cle, means to limit the extent of tension ap 
plied to said article, and connections between 
said tensioning devices and said current con 
trolling devices, whereby current is caused to 
?ow to said portion to be severed, to heat and 
thus to soften the same and facilitate elonga 
tion thereof by the application of tension thereto 
and thereby to cause reduction in its diameter 
until- the predetermined range of separation of 
said clamping heads is reached; said means 
being adapted also to cause flow to said elon 
gated and constricted portion of current su?i 
cient to melt and sever said portion while it is 
held without tension, said connections also serv~ 
ing to cause approach of said clamping devices 
toward each other at times against the urge 
of said clamp-separating means, and at the 
same time to cut o?f the flow of current. 

6. In a machine for electrically severing 
stranded wire articles such as cable, rope or 
strand, clamping devices adapted to engage the 
article to be severed at selected regions spaced 

on each side of the region of severance, and 
means to supply electric current to the portion 
of said article between said clamping devices; 
one of said clamping devices being movable in 
the direction of the axis of the rope; means 
tending constantly to urge said movable clamp 
ing device away from said other clamping de 
vice, thereby to apply tension to the portion 
of said article between said clamping devices, 
means to control the ?ow of electrical current 
to said article, means to limit the extent of 
tension applied to said article, and manually 
operated connections between said tensioning 
devices and said current controlling devices, 
whereby current is caused to ?ow to said portion 
to be severed, to heat and thus to soften the 
same and facilitate elongation thereof by the 
application of tension thereto and thereby to 
cause reduction in its diameter until the pre 
determined range of separation of said clamping 
heads is reached; said means being adapted also 
to cause ?ow to said elongated and constricted 
portion of current su?icient to melt and sever 
said portion, while it is held without tension,’ 
said connections also serving when operated 
manually in reverse direction to cause approach 

7 of said clamping devices toward each other at 
times against the urge of said clamp-separat 
ing means, and at the same time to cut oil the 
flow of current. 

7. The method of severing an article of the 
class described, which comprises the steps of 
heating to plasticity a definite short length of 
the same, at the same time stretching the said 
de?nite short length as it assumes a state of 
plasticity .to an extent short of pulling it apart, 
then, without further elongation of the said 
length, applying to it suf?cient heat to fuse it 
in the region of its smallest diameter. 

8. The method of severing an article of the 
class described, which comprises the steps of. 
passing an‘ electric current through a definite 
short lengh of the same, at the same time 
stretching the said length as it softens under 
the in?uence of the current to an extent short 
of pulling it apart, then, without further elon 
gation of the said length, passing through it 
a current su?icient to fuse it in the region 
of its smallest diameter. 

' GORMAN C. BURD. 
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