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5 Claims. (C. 117-50) 
This invention relates to the fabrication of 

stranded wire structures, such as a strand formed 
of a plurality of resilient wire components, or a 
rope formed of a plurality of such strands, or a 

is cable formed of a plurality of such ropes, and is 
of particular utility when embodied in a preform 
ing head adapted to bend each of the components 
of Such a stranded wire structure beyond the 
elastic limit of the wire and thereby to set the 

0 said component in the form which each Such COm 
ponent is to occupy in the stranded structure, the 
purpose of Such preformation of the components 
being in general to produce a structure having the 
characteristic of inertlay, so that the components 

ls will not tend to unravel when the strand, wire 
rope, cable or the like is severed. 
An object of the invention is to provide an ap 

pliance for the above purpose in the form of a 
preforming head comprising a support provided 

20 with several sets of preforming devices, and adapt 
ed to be mounted upon a shaft which is arranged 
to rotate about the axis of the stranded wire 
structure under formation, the forming devices 
acting to form the several components into helices 
as each wire or other component is drawn or 
otherwise forced through one of the sets of form 
ing devices, while simultaneously by means of 
revolution of the several sets of forming devices 
around the axis of the stranded wire structure, a 
planetary motion is imparted to the helically 
formed components and the latter are laid con 
secutively in assembled relation about a core or 
other suitable underlying structure as the latter 
is moved along the axis of the completed product 
at a rate properly co-ordinated with the rate of 
rotation of the head to produce a lay of the de 
sired pitch. 
Another object of the invention is to provide 

forming devices So grouped and Supported upon 
the rotatable head that COITeSponding devices in 
order of Operation in each of two of the sets are 
Inounted in a group constituting a movable unit, 
upon the head, and to provide means by which 
each such unit or group of forming devices can 
be moved readily, by Siding the carriers for these 
two selected groups of forming devices along the 
axis of the head, to change the co-axially spaced 
relation of the devices in the group or groups thus 
shifted relatively to the intermediate group of de 
vices, SO as to change unifornly and simultane 
ously the pitch of the lay. 
A cognate object is to provide a forming head 

with means for supporting the above described 
groupS or units of forming devices in Such a man 
ner, and with adjusting means so arranged, that 
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at least one of the groups may be readily rotated 
around the axis of the head to vary the angular 
relation of the preforming devices on that unit 
relatively to the devices on adjacent units so as 
to change uniformly and simultaneously the 60 
diameter of the helices which are to be formed 
in the several components. 
The above and other features of the in 

vention are illustrated and described fully 
in the accompanying drawings and specification 65 
and are pointed out in the claims. 

In the drawings: 
Fig. 1. is a view in front elevation of a form 

ing head in the construction of which this in 
vention has been embodied. 

Fig. 2 is a view in vertical longitudinal sec 
tion on the line 2-2 of Fig. 1, this figure show 
ing also a closing die, with strand components 
in course of formation to form a wire-rope. 

Fig. 3 is a view in vertical section on the line 5 

70 

3-3 of Fig. 2, showing in elevation the means 
for rotative adjustment of the middle group of 
preforming devices, parts thereof being broken 
away to reveal details of construction. 

Fig. 4 is a fragmentary, detail view in side ele 
vation of one set of helix forming devices with a 
portion of the strand being preformed thereby. 
In the now preferred form of embodiment of 

the invention selected for illustration and de 
Scription, the part designated by the reference 
character 11 is a shaft, preferably hollow to per 
mit the passage therethrough of a core 12 or 
other underlying part of the eventual stranded 
wire structure, which structure is designated by 
the reference character 13, the same taking the 
form, in the instance illustrated, of a wire rope, 
composed of several strands 14, laid in helical re 
lation around the core 12, each strand being 
formed of several wires 15 laid in helical rela 
tion about a core wire 16, preferably by means 
of a similar appliance, it being understood that 
the appliance illustrated, or others like it, can 
be utilized for the production of a stranded wire 
structure consisting of a strand having several 
wires, or a wire rope having several strands each 
composed of several wires, or wire cable con 
posed of several ropes, or in general any kind of 
stranded wire structure of the type whose com 
ponents it is desirable to set in the form which 
they are to occupy in the completed structure. 
The shaft 11 is shown as having a reduced 

portion 17 at its forward end, and upon this 
reduced portion is shown at 18 a support for 
the preforming devices 19, this support prefer 
ably comprising a steel sleeve which is held 10 
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2 
fast upon tae shaft by means of a threaded col 
lar '20 screwed at 21 upon the forward end of 
the shaft, the sleeve having key-ways 22, 23 and 
24 at spaced intervals, and also being provided 
near its mid-portion with an enlargement 25 
and a shoulder 26, for a purpose to be described. 
Upon this sleeve 18 are mounted, in adjusted 

position relatively to the axis, carriers 27, 28 
and 29 for the units or groups of preforming de 
vices, these carriers preferably taking the form 
of collars, the carriers 27 and 29 being capable 
of co-axial adjustment along the sleeve 18, while 
they are fixed in position to rotate with the sleeve 
by means of keys 30 which extend into the key 
ways 22 and 24 and into keyways (not shown) 
in the hubs of the collars 27 and 29. 
The middle carrier 28 is adapted to be ad 

justed rotatively around the sleeve, being mount 
ed rotatably upon an inner collar 3 which is seat 
ed upon the sleeve 18 at the enlargement 25 above 
referred to, being fixed to rotate with the sleeve 
by means of the key 30 extending into the key 
way 23 of the sleeve. The shoulder 26 on the 
sleeve prevents movement of the collar 31 length 
Wise of the Sleeve. The inner collar 3 has a 
peripheral rib upon which is seated rotatably the 
outer collar 28, the latter having an inwardly 
extending annular flange 32, at One side, and a 
retaining ring 34 at the other side, between which 
is embraced the peripheral rib, and rivets or 
bolts 35 - are provided to hold the above men 
tioned parts in assembled relation. 
The Outer collar or carrier 28 may be ad 

justed rotatively upon the inner collar 31 by 
means of a worm 36 (see Fig. 3) on a shaft 37 
mounted in bearings 38 carried by the collar 28, 
the worm engaging with teeth 39 upon the col 
lar 31. The end of the shaft 37 is squared at 
40 for convenience in operation. A Scale 41 is 
preferably provided on the collar 28, and a co 
Operating pointer 42 on the collar 31, to give 
indications for adjustment. 
The forming devices 19 may be of any suit 

able character, and as a now preferred form of 
forming device I have shown each of the form 
ing devices as constituted by a roll having a 
peripheral groove 43, the rolls being secured to 
the periphery of their respective supporting 
flanges by pivot studs 44 (see Fig. 2), which 
enter sockets or recesses 45 in the carriers and 
are there secured by set-screws 46. The sup 
porting flanges are preferably bevelled peripher 
ally as at 47, to afford seats for the rolls, the lat 
ter being preferably provided with ball-bearings, 
and the size of the carriers and the inclination of 
the bevelled seat portions is preferably such that 
the rolls will be supported with the grooves sub 
stantially in alignment, so that the axis of each 
stud is perpendicular to an imaginary cone, the 
apex of which lies in the axis of the rotary 
head at a point spaced by the distance of ap 
proximately one pitch of the lay from the re 
gion of emergence of the components from the 
forming devices. By this arrangement the heli 
cally formed portions of the components, which 
are respectively designated by the reference char 
acters 50, are delivered in proper converginge 
relation to be laid consecutively in helical rela 
tion upon the core 12. - 

In pursuance of the invention, provision is 
made for varying readily and accurately the dis 
tance between the groups of preforming devices 
in order to change uniformly and simultaneous 
ly the pitch of the lay, and as a now preferred 
form of structure for this purpose the carriers 

the carrier 28. 
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27 and 29 are adapted to be moved coaxially 
along the sleeve 18 into any desired position rel 
atively to each other, and the axial position of 
the flanges or collars may be adjusted and main 
tained Conveniently by Suitable means, such as 
the lead-screws or threaded shafts 52 and 53, of 
which two are shown, although any suitable num 
ber may be used. 
The shafts 52 and 53 pass through threaded 

apertures 54 and 55 in the collars 27 and 29 
respectively and the opposite ends of each of 
the shafts are oppositely threaded, so that when 
the shafts are turned in One direction the car 
riers 27 and 29 are simultaneously moved to 
Ward the middle carrier 28, and when the shafts 
are rotated in the other direction the carriers 
27 and 29 are moved simultaneously away from 

The shafts may, and preferably 
are, formed without threads at their middle por 
tions, as illustrated in Fig. 2, this being the 
region at which the shafts pass through aper 
tures 56 in the inner collar 31. Each shaft pref 
erably has an integral collar 57 formed thereon 
in position to, bear against. One side of the inner 
collar 31, and each shaft is likewise provided 
With an adjustable collar 58 which may be Se 
cured by a set-Screw 59 in position to bear against 
the other side of the inner collar 28. Thus each 
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of the shafts is held against displacement length 
wise, relatively to the middle carrier, while it 
is free to rotate in the bearing 56. 

10 

As a suitable form of means to operate the 
lead-screws 52 and 53 simultaneously, each lead 
Screw is provided with a pinion 60 secured to 
its inner end by a key 61, and these pinions 
are arranged to engage with an interior ring 
gear 62, the latter being secured by screws 63 
around the margin of a collar 64 which is seated 
rotatably upon the shaft 11. This collar has 
recesses 65 in which a spanner or other suit 
able tool may be inserted when it is desired to 
adjust the lead-screws. By turning the collar 
64, the ring gear 62 acts upon the pinions 60 
to cause rotation of the shafts 52 and 53, in one 
direction or the other, as desired, and by this 
operation the collars 27 and 29 with their pre 
forming rolls 19 are adjusted either toward, 
or away from the collar 28 and its preform 
ing rolls 19. N 
In preparing for production of a stranded 

wire structure the unformed strand components 
14, which may be derived from any suitable 
source of supply, such for example as reels or 
supply carriers (not shown) mounted suitably 
to receive a planetary motion around the core 
member 12, are led through a suitable guide 
‘flange 51 fixed upon the shaft 11, and thence 
the components are respectively threaded each 
through a set of rolls 19 preferably in the man 
ner illustrated in the drawings. 
In the instance illustrated, each strand com 

ponent passes over a roll 19 on carrier 27, then 
under a roll 19 onto carrier 28 and then over a 
roll 19 on carrier 29, the carrier 28 being set in 
the desired position to secure the proper diam 
eter of helix by turning the collar 28 by means 
of the shaft 37 and Worm 36 to rotate the col 
lar 28 so that its rolls 19 occupy the desired an 
gular position relatively to the radial positions 
of the other rolls of its set, i. e., the rolls 19 
On the carriers 27 and 29, it being understood 

1. i 

2. 

13S 

. 

that these latter carriers have first been ad- - 
justed to their proper relative position length 
wise of the preforming head by operating the 
lead-screws 52 and 53 by turning the collar 64. 15. 
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in the manner above-described. In Fig. 4 is il 
lustrated approximately the relative position of 
the rolls 19 of a set acting upon one strand com 
pOnent 14 to produce the helical deformation of 
the same indicated at 50. As already indicated, 
the emergent portion of each component so des 
ignated by the reference characters 50 is then 
laid around the core 12, and the core, with the 
helical components thus assembled, is preferably 
threaded through a closing head 66 as indicated 
by the reference character 13. The closing head 
66 may be of any suitable character, being shown 
as of conventional form, and thence the stranded 
Wire structure 13 is drawn off and stored for use. 
Any suitable drawing-off mechanism may be 
utilized for this purpose and it is not illustrated 
for the reason that such mechanism is well 
known to those skilled in the art. It is to be 
noted that in instances where the preforming 
head rotates, as above-described, the drawing-being adapted for adjustment rotatively with 
off mechanism should operate to haul off the 
wire, rope or other stranded wire structure non 
rotatively at a rate properly proportional to the 
rate of rotation of the forming head, for the pur 

25 pose of Securing any given pitch of lay. 
It will be understood, however, that the adjust 

ing means and other improvements which char 
acterize the preforming head according to the 
present invention, can be embodied advanta 
geously in a preforming head for stranding na 
chines of the type in which the preforming head 
is stationary, while the haul-off mechanism is 
adapted to draw of the completed product rota 
tively. In that event it will also be understood 
by those skilled in the art that the supply reels 
from which the strand components 14 are de 
livered to the preforming head will be mounted 
to turn relatively to the preforming head, thus 
permitting relative rotation between the un 
formed portions 14, and helically formed por 
tions 50 of the strand components on the one 
hand, and the preforming devices 19 on the other 
hand, such relative rotation being essential to 
accomplish the laying of the helically formed 
components into the completed product without : twisting the components. 

It will be understood readily from the above 
description that the preforming head forming 
the subject of this invention acts in conjunction 
with the closing die and haul-off mechanism to 
bend each component and set the same perma 
nently in, approximately, the exact helical shape 
which it possesses in the completed structure, and 
that the improved preforming headlisintended to 

C 

be utilized for the fabrication of wirestrand, wire 
rope or wire cable, with adjustments or substi 
tutions of parts suitable to operate upon different 
types of material and to produce the desired form 
of stranded wire structure; also that these adjust 
ments can be readily effected with ordinary tools 
and by Workmen of average skill; also that the 
working parts are readily accessible for such al 
terations and Substitutions, and that the structure 
as a whole is of a sturdy character, easy to con 
struct, and involving but little expense for main 
tenance. 

I claim: - 

1. A preforming head of the type characterized 
by a set of three annular carriers mounted upon a 
shaft and each provided with a group of wire 
bending devices arranged around the periphery of 
the carrier, the two outer carriers being adapted 
for adjustment along the axis of said shaft, and 
the .intermediate carrier being adapted for ad 
justment rotatively with respect to said axis; said 

preforming head being further characterized by 
means to effect said coaxial adjustment of said 
outer carriers positively and symmetrically at the 
same time, by moving said outer carriers simul 
taneously in opposite directions toward or away 
from Said intermediate carrier; said adjusting . 
means comprising a plurality of rotatable lead 
Screws in threaded engagement with said carriers. 
to be so adjusted, and means common to all of 
Said lead-screws for operating them in unison to 
effect simultaneous adjustment longitudinally of 
the two outer carriers along the shaft. 
2. A preforming head of the type characterized 

by a set of carriers mounted upon a shaft and 
each provided with a group of wire-bending de 
vices arranged around the periphery of the car 
rier, certain of said carriers being adapted for 
adjustment, relatively to other carriers, along 
the axis of said shaft, and one of said carriers 
respect to said axis; said preforming head being 
further characterized by means to effect said 
co-axial adjustment of a plurality of said carriers 
positively and symmetrically at the same time, 
by moving two of said carriers simultaneously 
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in opposite directions toward or away from an 
prising a rotatable lead-screw in threaded en 
gagement with said carriers to be so adjusted, 
and means to rotate said lead-screw, said means 
comprising a pinion upon said lead-screw, and 
a gear mounted rotatably upon said shaft, and 
meshing with said pinion, to cause rotation of 
Said pinion and lead-screw when said gear is 
rotated. 

3. A preforming head of the type characterized 
by a set of carriers mounted upon a shaft and 
each provided with a group of wire-bending de 
vices arranged around the periphery of the car 
rier, certain of said carriers being adapted for 
adjustment, relatively to other carriers, along 
the axis of said shaft, and one of said carriers 
being adapted for adjustment rotatively with 
respect to said axis; said preforming head being 
further characterized by means to effect said co 
axial adjustment of a plurality of said carriers 
positively and Symmetrically at the same time, 
by moving two of said carriers simultaneously in 
Opposite directions toward or away from an in 
termediate carrier; said adjusting means com 
prising a plurality of rotatable lead-screws in 
threaded engagement with said carriers to be so 
adjusted, and means to rotate said lead-screws, 
Said means comprising a pinion upon each lead 
screw, and a ring gear mounted rotatably upon 
said shaft, and meshing with said pinions, to 
cause rotation of each pinion and its lead-screw 
when said ring gear is rotated. 

4. A preforming head characterized as in claim 
2, and in which said adjusting means comprises 
a lead-Screw having its ends threaded oppositely 
and engaged respectively with correspondingly 
threaded portions of said co-axially adjustable 
carriers, said lead-screw having a portion inter 
mediate said threaded ends mounted for free 
rotation in bearings in said intermediate car 
rier, and provided with a plurality of collars 
adapted to hold said lead-screw in fixed longi 
tudinal position, one of said collars being re 
movable. 

5. A preforming head of the type characterized 
by a set of three annular carriers mounted in 
axial alignment upon a shaft and each provided 
With a group of Wire-bending devices arranged 
around the periphery of the carrier, the two 

... intermediate carrier; said adjusting meanscom-, ... 
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4 
outer carriers being adapted for adjustment along 
the axis of said shaft, and the intermediate car 
rier being adapted for adjustment rotatively with 

5 
respect to said axis; said preforming head being 
further characterized by means to effect said 
co-axial adjustment of said outer carriers posi 
tively and symmetrically at the same time, by 
moving said outer carriers simultaneously in op 
posite directions toward or away from said intera 
mediate carrier, while the latter remains in fixed 
axial position upon Said shaft and in which said 
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intermediate carrier COmprises an inner Collar 
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fixed upon said shaft, and an outer collar pro 
vided with preforming devices and adjustable 
rotatively upon said inner collar, one of said 
collars being provided with teeth and the other 
collar having a rotatable shaft provided with a 
worm meshing with said teeth and adapted to 
cause rotative adjustment of said outer collar 
upon said inner collar, and a Scale and pointer 
mounted upon said collars respectively to afford 
indications for said rotative adjustment. 

RECENATO BLAMRE. 
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