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o all whom it may concern:

Be 1t known that I, WILLIAM HEWITT, a

citizen of the United States, residing at Tren-
ton, Mercer county, New Jersey, haveinvented
eertftm Improvements in Machmes for Making
Wire Rope, of which the following 1s a Specl-
fication.

My invention relates, in general, to a class
of devices employed for making continuous
ropes or cables of any desired length,—a ma-
chine embodying my invention being capable,
in a single continuous operation, of laying or
tWIStlDU‘ a number of wires around a strand
core o form a strand, and of 'laying or twist-
ing a number of strands, similarly and as
above formed, around a main core to form a
completed rope or cable. The machine is,
moreover, equally applieable for the manufac-
ture of continuous ropes or cables {rom other
material than wires. ' .

My invention relates, in particular, to a ma-
chine for making wire rope invented by me
and patented to me, as assignor to the Tren-
ton Iron Company of Trenton, in and by Let-
= ters Patent No. 358,663, dated March 1, 1337.

The principal object of this improvement,
as well as that of the machine upon which 1t
is an improvement, is the construction of a
simple, inexpensive, and automatically-oper-
ating machine 1n which wire rope or cable can
be made from strands laid or twisted about a
main core and composed of individual strand-
wires laid or twisted about strand-cores, with-
out either the sbrand wires or the strand-cores
being in the act of laying or twisting subjected
to any torsion or twisting with respect to their
respective or individual longitudinal axes,
and in which a large number of strand-form-
ers can, by reason of their disposition with re-
spect to each other and to the strand-core bob-
bins in connection with which they operate,
be brought within a small diametric or ¢ylin-
driform compass, in order to permit of the
rapid revolution of the machine as an entirety.

A farther object of this improvement is the
provision of improved means for preserving
in the flier frames which carry the strand wire
bobbins of the strand formers, a given direc-
tional relationship throu ghout their revolution
so about the axes of the strand former of which

they are mewmbers, the said improved means
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being of a character especially appiicable to
such flier frames of a strand former as are rep-
resented and deseribed in my patent referred
to, and as are, axlally considered, disposed in 55
a coniecally convergentseries, 80 to speak, that
is to say, in a series the fiier frames of which

are all inclined inward at theirupper extremi-

ties toward the axis of the strand former of
which they are members, 30 that the upper 60

xtremity of each ilier frame is nearer to said
axis than the lower extremity.

Machinery embodying a good form of my
present improvements is represented in the
accompanying drawings and described in this 65
specification, the particular subject matter
claimmed as novel being hereinalter definitely
specified. |

In the accompan)mw drawings, Figare 1 is
a front elevational view of the cntlre machine,
sectional however in the plane of the dotted
line 3—4 of NFig. 3, and sight being taken in the
direction of the augws upon said line. By
the foregoing section one of the strand formers
of the lower series and oneof the strand form-
ers of the upper seriesare removed, as are also
the two strand core bobbins which operate in
connection with said strand formers. For
greater simplicity of illustration, each of the
Stmnd formers is shown in section, the rear 8o
portion only of each being shown; and all of
the bobbins for the strand wires, the strand
wires themselves, the strand cores, and the
main core, are omitted. Fig. 2 is a fragment-
ary, elevational view, partially sectional, of a 8
portion of the carrying and driving spider, of
one of the strand formers of the lower series,
and of a portion of the gearing for preserving
in the carriers for the strand core bobbins a
oiven directional relationship. In this view, go
for greater simplicity, but two of the ilier
frames of the strand former are represented.
Fig. 3 is a plan of the carrying and driving
spider and of the gearing for preserving in the
carriers for the strand core bobbins a given
directional relationship, the section being sup-
posed in the plane of the dotted line 1-2 of
Fig. 1. TFig. 4 is a fragmentary, central, sec-
tional detail of one of the carriers for the in-
dependent strand core bobbins, and of the ec-
centric step, directing disk, and flier spider
of the strand former which is in alignment
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above said carrier, and which operates in con-
nection therewith. Fig. b is a fragmentary
elevational view, partly sectional, of one of
the hinged links for connecting a flier frame
with its directing disk. Fig. 6 is a fragment-
ary elevational view of the said hinged link,
taken in planes of the dotted lines 5-6 of IFFig. b.
Fig. 7 is a perspective detail of a convenlent
construction of universal joint between the

- {lier shaft of a flier frame and the hinged link

in connection with which said shaft operates.

Similar letters of reference indicate corre-
sponding parts.

Inasmuch as my present improvements are
applicable to the machine described In my
patent No. 358,663, referrcd to, and inasmuch,
moreover, as the machine represented in the
drawings accompanying this applicationis not
only such a machine as is represented In the
said patent, but such a one also as embodies
cerlain other features of construction repre-
sented and described in apn application for
patent for an improvement in machines for
making wire rope, filed by me July 5, 1888;
Serial No. 279,000,—it will be necessary, for
the better understanding of the constructions
in which my present improvements reside, to
first deseribe herein, as briefly as may be, the
machine represented in the accompanying
drawings in which my improvements are ems-
bodied. |

It is proper again to mention that, for
oreater clearness of illustration, I have omit-
ted {rom the flier frames of the strand formers
of the machine as represented in Iig. 1, the
bobbins which carry the strand wires as well
as the strand wires themselves, and have also
omitted to represent either the main core or

the strand cores, it not being necessary for a

clear understanding of my improvements that
such representation should be made.

In the drawings, A represents a main step
or hub which is fixedly erected from a bed plate
or upon the ground. Upon this main step is
concentrically mounted forrevolution a hollow
or tubular vertically erected main shaft G,
with which is fixedly connected for revolution
(concentric with that of the shaft) a horizon-
tally disposed combined carrying and driving
spider bB.

¢ is an aperture or passage throughthe main

step, which communicates with the hollow in-
terior of the main shaft. Through this aper-

ture the main coreis led to within the hollow

interior of the main shatt.

The carrying and driving spider B 1s a ra-
dially-armed or wheel-like contrivance formed
or provided with a peripheral carrying rim
b= which rests upon a series of circumferen-
tially disposed carrying rolls D mounted upon
fixed pillow blocks d. As in the case of the
machine patented to me, this carrying and
driving spider rests upon and revolves with
respect to both the main step and the carrying
rolls.

¢ is a beveled pinicn on the shaft, €, con-
veniently in proximity to the step upon which

390,867

the said shaft rests, which is engaged with a
driving beveled wheel ¢ mounted upon a shaft
¢* the rotation of which is, through the bevel
cear ¢ ¢, imparted to the main shaft C.

¢ ig an annular toothed racl, conveniently
supported upon brackets e so ‘as to be fixed

| with respect to the earth or the bed plate.

The said rack encireles the main sbhalt and 1s
concentric thereto. This rack is employed to
drive the vertical shafts @, as hereinatter ex-
plained.

I is what I term an ‘““idler rack,”’ supported
apon or formed in connection with the fixed
anpnular rack E. The said idler rack alsoen-
circles the main shaft and is concentric with
said shaft and said fixed annular rack.

G are three idler pinions the shafts g of
which are respectively contained in tubular
bearings b formed in the carrying and driving
spider. Kach of these idler pinions is on the
side thereof next the center of the machine 1n
engagement with the idler rack If, so that all
of the said pinions receive from said rack, 1o
the revolution of the machine, a common move-
ment of rotation. . |

The machine represented being one organ-
ized to possess six strand formers, each of the
foregoing idler pinions is also on the oufer
side thereof in engagement with two adjacent
carrier pinions H, six of which 1n all are em-
ployed, which are respectively alfixed to the
lower extremities of carrier spindles /2, which
respectively extend up through tubular bear-
ings 0’ formed in the arms of the carrying and
driving spider and the upper extremities of
which are alternately provided with the yokes
or carrviers I and I* for the strand core bob-
hins J and J™ respectively. .

It will now be understood that, in the revolu-
tion of the machine, all of the carrier pinions,
and consequently all of the carriers with which
said spindles are equipped, receive from the
idler pinion rotation in the same direction, or
such a direction as is represented by the ar-
rows applied to said pinions in Fig. 3, and
that, therefore, the diameters of the 1idler
rack, idler pinions, and carrier pinions being
preferably all equal, the carriers for the strand
core bobbins are in the revolution of the ma-
chine maintained in a given directional rela-
tionship with respeet to each other and the
points of the compass. Inasmuch as in the
mounting of the machineall of the earriersfor
the strand core bobbins arve preflerably set
with respect to their carrier pinions so as to
present or trend in the same direction, it 18
obvious that by reason of the application of
the above described gearing the sald carriers
will continue so to trend, and maintain their
parallel disposition throughout therevolution
of the carrying and driving spider. As,

therefore, the strand core bobbins which are
carried by said carriers or yokes, must of ne-
cessity maiuntain the position of their respect-
ive carriers, it is obvious that the several
strand core bobbins will all trend in the same
direction and maintain their parallel disposi-
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tion throughout the said revolution of thesaid'| of the carrying sljider, which, in the mount-

spider. This maintained disposition of the
bobbins, therefore, insures against torsion in
the strand cores which are wound upon said
bobbins. - |

1t 1s proper here to state that theidler rack,
idler pinions, and carrier pinions, above de-
scribed as a means for preserving a given di-
rectional relationship in the ecarriers of the
strand core bobbins, are also shown and de-
seribed in my pending application above re-
ferred to for a machine of a different organi-
zation from this. | _

It will now be understood in what manner
the carrying and driving spider and the main
shaft are together rotated, and also in what
manner the directional relationship of the car-
riers to the strand core bobbins is preserved
throughout the revolution of said carriers
with the machine. |

Fixedly connected with and rotated by the
main shatt are a series of, in the form of ma-
chine represented, triarmed horizontally-dis.
posed spiders, which I, for convenience of no-
menclature, term the ‘‘minor spiders,”” and
of which 1 designate the lowermost K, the
middle K', and the upper K*—the said let-
ters, to avold unnecessary enumeration, being
respectively applied to the several arms which,
in fact, compose the said respective spiders.
The three arms composing the middle minor
spider, I, are disposed in line above three al-
ternate arms of the six-armed- carrying and
driving spider B; and between the said three
alternate arms of the carrying and driving
spider and the three armsof the middie minor
spider, K’, are supported, both for revolution
about the main shaft and for rotation about
their own axes, a series of three strand formers,
which I term the ‘‘lower?’ series, and which
contaln, surround, or inclose, the strand core
bobbins J, and are provided with a series of
flier frames tor strand wire bobbins, herein-
after described. |

The three arms of the upper minor spider,
K* and the three arms of the lower minor
spider, K, are disposed in line above each
other, and are, moreover, so disposed that
each of the said three arms of each of the said
minor spiders, ILand K%, are stageered with re-
spect to, or interdisposed as regards radial
disposition, between the three arms of the
middle minor spider, I{’. Between the arms
of the upper and lower minor spiders are sup-
ported and sustained, both for revolution
about the main shaft and for rotation about
their own axes, a series of three additional
strand-formers, which 1 term the upper se-
ries, and which are provided with a series of

flier frames for strand wire bobbins, herein- .

atter referred to. o

The strand core bobbins J*, which operate
1n connection with said upper series of strand
formers, are not placed within the cirele of

the strand-wire bobbins of said strand form- |
ers, but are independently supported below.

the said strand formers upon the three arms

1ng of the machine, are 1n line below the arms
of the lower minor spider K, and which alter-
nate with the other three arms of said carry-
ing-spider, which, as already explained, sup-
port the three strand-formers of the lower se-
ries. T | |

16 18, of course, to be uunderstood that this
description is directed to the specific appara-
tus represented in the drawings, which, as
stated, happens to be an apparatus employing

six strand formers and capable of producing

six strands only, but that it is perfectly pos-
sible to organize a machine operating upon
the principle invented by me which shall be

provided with a greater or a less number of

strand formers than six.

It will now be apparent that there are in
the machine under discussion three lower
strand formers, which, for convenience, I des-
ignate the lower series, and three upper strand
formers, which 1 similarly designate the up-
per series, and that by reason of the fact that
all of the arms of the several minor spiders
are of the same length and the arms of the
carrying and driving spider, in effect, of the
same length, each of the sald strand-formers
(which, as already explained, are supported
between the said spiders) is, as will be un-
derstood by reference to IFig. 3, at the same
radial distance from the main shaft, although
with regard to circumferential disposition the
sald three strand formers of the lower series
alternate with the three strand formers of the
upper series. |

Inasmuch as the three minor gpiders are
hxedly connected with the main shaft and the
malu shalt fixedly connected with the carry-
1ing and driving spider, the revolution im-
parted to the main shaft, in the manner here-
Inbefore explained, will occasion the revolu-
tion of all the strand formers with respeect to
the vertical axis of the main shaft, the said
revolution being that necessary to bring to

‘pass the laying or twisting of the strands,

formed, as hereinafter explained, in the. re-
spective strand formers, about the main core,
which 1s carried up through the main shaft.

Asall of the strand formers are of the same
construction, a description of oune will suffice
for all. |

The strand formers represented are each
provided with twelve strand-wire bobbins, so
as to be adapted to lay twelve strand wires,
about a strand core, to form a strand.

Each strand former is composed,essentially,
of a rotatable housing or frame-work pro-
vided with a series of strand wire bobbins. I
prefer to construet these housings each of a
fiter spider L connected with and supporting
what I term a “‘tripod-frame,”” L, which sus-
tains a hollow vertical strand former shaft, I,
the upper extremity of which is journaled in
an arm of a minor spider and provided with a
strand-laying head, I, In the machine rep-
resented ILemploy twelve strand wire bobbins.

There being, as will now be understood, six
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strand core bobbins in all, one operative in
connection with each strand former, all upon
practically the same level, it will be appar-
ent that, inasmuch as three of these strand
core bobbins are operative with the three
strand formers which constitute the upper se-
ries, these three strand core bobbins must be

carried by thethree yokes or carriers 1, which :

are each independent carriers and not like the
other three yokes orcarriersI inclosed within
housings and encircled by the flier frames of
the strand formersof the lowerseries. These
three independent yokes or carriers 1* are
continued up above the gudgeons of thelr
strand core bobbins J*, and provided each
with a hollow ecarrier shaft 4%, I'ig. 4, which
passes through a bearing £ formed in an arm
of the lower minorspider K, upon which arm
one of the strand formers of the upper series
rests or has bearing. The three independent
strand core bobbins J*, theretore, operate re-
spectively in conjunction with the three st and
formers of the upper series of strand formers,
which, as already stated, are intermediate be-
tween the strand formers of the lower series.

The strand cores which are carried upon the
independent strand core bobbins J* areled up
through the axial apertures of the carrier
shaft %, and thence up through the strand
former shafts I of the strand formersin align-
ment above said shafts to the strand laying
heads 7%, each of which, as is usual, contains
a die.

M are horizontally disposed eccentric steps,
which respeetively operate in conneetion with
the respective strand formers, the three steps

“which operate in connection with the lower se-

40

43
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ries of strand formers resting or being stepped
upon the bearings 0’ in the carrying and driv-
ing spider,asshownin Fig. 2, and being keyed
to the carrier spindles 2 of the carriers I whieh
operate in connection with said lower series of
strand formers, and the three disks which op-
erate in connection with the strand formers of

the upper setresting or beingstepped uponthe |

bearings & ot the lower minor spider K, as
shown in Fig. 4, and being keyed to the car-
rier shafts % wiich projeet upwardly from the
cairiers 1° of the independent strand core
bobbins J*.

Fach of the foregoing eccentrie steps M 1s
eccentric with respect to the spindle & or shaft
i*, as the case may be, to which it happensto
be keyed, and each is equipped with an annu-
lar ring N, which I term a ‘‘directing disk,”’
and which floats, rides, or rotates upon 1it.

The flier spiders of the lower series of strand
formers whieh are stepped upon the eccentrie
steps of said strand formers, are free to rotate
with respect to the carrier spindles % as gud-
geons with respeet to which they are concen-
centrically mounted. The flier spidersof the
upper series of strand formers are similarly
disposed aud free to rotate with respect to the
carrier-shafts ¢~. | |

It having been explained that the carriers

of the strand core bobbins maintain a given | axis of rotation of the carrying and

250,967

trend and directional relationship throughont
their revolution about the main shaft, it will
be readily understood that the eccentric steps,
which, as stated, are, through the carrier spin-

“dles and carrier shafts, respectively connected

with said carriers, are maintained in a simi-
lar given trend and directional relationship
throughout their revolution about the main
shaft. ..

The tripod frame of each strand former hous-

ing is conveniently equipped with an upper
circular bearing ring f and with a lower cir-
cular bearing ring ¥, the said two rings being
preferably disposed in parallel horizontal
planes at a distance apart about equal to the
length of the flier frames. The upper ring &
is provided with a series of holes or perfora.
tions P, and the lower ring {! with other holes
or perforations I in alignment with those of
the upper ring, and the said two series of per-

forations serve as or constitute bearings, re-
- spectively, the upper for the tubular gudgeons

2 which extend upwardly from the flier frames
P, and the lower for the flier shafts p* which
extend downwardly from sald flier frames.
Aswill be apparent, therefore, the flier frames
rest solidly upon the lower ring 7' of their fliier
spider, being preferably formed with a broad
bearing base, as shown in Iig. 5. By virtue
of this construction the entire weight of the
Aiers and their contained bobbins and strand
wires is superimposed direct upon and borne
by the flier spider and its lower ring, a con-
struction insuring both stability and dura-
bility.

The tripod frame of each strvand former 18,
as stated, conveniently equipped to maintain
a series of radially disposed flier frames, car-
riers, or revoluble housings, I, for carrying
the strand wire bobbing O, shown in Ifig. 2.
Faceh of the flier frames of said strand-wire
bobbins is preferably inclined inwardly from
the vertieal, as represented in the drawings,
so that the various strand-wires led from the
strand-wire bobbins will pass in a direct line
through the upper tubular journals, p, of the
flier frames up to the strand-laying heads 0,

with which the strand formers are, as stated,

respectively provided.

In order to effectuate the laying or twisting
of the strand-wires about the strand cores, 1t
is, of course, essential to revolve the strand-
formers about their respective axes, and this

I accomplish by providing a series of vertieal

shafts, Q, preferably corresponding in number
with the number of strand formers, and jour-
naled in boxings ¢, respectively formed in the
minor and in the carrying and driving spiders
whieh shafts are below said last named spider

equipped with driving pinions ¢ which en-

oace with the fixed annular toothed rack Ii.
It is obvious that, as the said carrying and
driving spider is revolved, the sald driving
pinions ¢* will be rotated by their revolution-
ary engagement with the said fixed rack 19,
which latter, as stated, is concentric with the
driving
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spider, and that therefore all of the said shafts | nected with the fork »* by means of the jour-

(Q will be simultaneously rotated.

Three of the shafts Q have vertical exten-
sion to the upper minor spider K’ and three of
them but to'the middle minor Splder K. The
threelongershaftsare employed to occasion the
revolutlon about their own axes of the three
upperstrand formers. Thethreeshortershafts
are employed for a similar purpose in connec-

tion with the three lower strand formers.

Kach vertical shaft Q is at its upper extlem
ity provided with a driving toothed wheel, ¢,
which,through theinterventionofidler toothed
“heels q and q’ journaled upon the minor spi-
ders, occasmns the rotation ofa driven toothed
whee] q', conveniently mounted upon the
strand tormer shaft 7 of the partieular strand-
former in connection with which said train of
toothed wheels operates, and thereby occa-
sions the revolution of said strand- former
about its own axis.

1t will now be understood in what manner-

the strand formersarerevolved about the main
shaft, and also, in such revolution, rotated
about their own axes.

I have heretofore mentioned the importance
of avoiding torsion in the strand-wires. In
order to Such avoldance it is essential that the
strand - wire bobbins, which, as stated, are
egrouped radially and revoluble about or with
respect to the strand core bobbins, should be
so controlled that they shall always, through-
out their revolution about the axis of the
strand-formers which contain them, bear a
predetermined directional relationship to said
strand core bobbins, and consequently also to
This result [ accom-

~ plish by prolonging the flier shaft p* of each

10
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fiier frame below its bearing I in the lower
bearing ring I*of the flier splder which carries
16, and by connecting, by means of a universal
] oinb of any preferred character, the lower ex-
tremity of said prolonged shaft tothe upper ex-
tremity of ahinged or jointed link R, the lower
extremity of which latter is, for conveniencein
1tsapplication and removal, hinged or pivoted
to & link hub W, the depending stem w of

‘which passes through a bearing » formed

for 1t in the directing disk N which operates
In. connection with the strand former with a
flier frame of which said hub and link con-

nection operates. The gist of this portion of
my Invention residing in the provision of sub-
stauttally such jointed, hinged, or pivoted di-
recting links as the foregoing, for the main-
tenance of a predetermined directional rela-
tionship in. the flier frames of a series of con-
vergently inclined flier frames,—1t 18 appar-

ent that it is immaterial how sald hinged
Iinks as suchare formed and applied. A good
way of forming and of conveniently applying
them is that shown in Figs, 5, 6 and 7 of the
drawings, in which the lower prolonged ex-
tremity of the flier shaft p* is shown as ter-
minating in a fork p* and in which the upper
extremity of the hinged link R is shown as
similarly terminating in a fork p* which 18 con-

nal-ended cross-shaped bar p* being in effect a
double pivot pin with respect to which both
forks are journaled and serving to establish
between said forks, and consequently between
the flier shaft and the hinged link, a universal
joint or connection, -——‘md in Whlch also the
hub W is also 1‘)r0v1ded with check pieces w’
through which a pivot pinw’ passes, and which
are formed to presént a basal bearing surface
or shoulder by the aid of which the hub proper

rests upon the directing disk, the stem w of

said hub being, below said disk, retained and
journaled with reSpect thereto by the ftpphca
tion of a washer w* retained by lock nuts w
applied to threads formed upon sald stem.
Other forms of jointed links formally different
from those set forth, but adapted to secure the
result of a jointed eOnnection between the fiter
frames and the directing disk may, however,

be resorted to.
It is obvious that through the operation of

the directing disks and the hinged links afore-

said, the eccentric steps serve to maintain
thr0u0houb the revolution of the strand form-
ers upon their own axes, a given trend or re-
lation in all of the hmged lmks and, conse-
quently, in all of the flier frames of the strand
wire bobbins with which said links are, as
stated, through their flier shafts, connected,
and with wluch said strand fmm.ers are pro-
vided.

From the fmeﬂomff relationship of parts 16
results that emch strand wire 1s presented to
its strand laying head without torsion.

It is of course obvious that 1t is inconse-
quential in what position the flier frames and
their contained bobbins are originally set, as
they must necessarily maintain their indi-
vidual directional relationship to the points
of the compass throughout their individual
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revolutions about the axis of the strand former

of which they are members. Thus, therefore,
torsion of the strand-wires 18 completely
avoided, whether the said strand wire bobbins
of given strand formers be all, as represented
in Figs. 1 and 3, originally set parallel, or

whether the several strand wire bobbins of a

oiven sfrand former are originaliy set af vary-
1ng angles.

As alreadv mentioned,thethree strand form-
ers constituting the 10wer set are provided with
straud core bobbins which are housed within
the frame-work, {rame, or housing of said

+ strand formers, as areference to Figs. 1 and 2

will make clear; while the three strand form-
ers which constltute the upper set, operate 1n
conjunction with independent strand - core
bobbins which are supported direct upon the
carrying and driving spider and axially be-
iow the said strand formers. All of the said
strand-core bobbins are, however, connected
with the -carrier spindles /4 of the carrier pin-
ions H in the manner already fully explained.
The object of the foregoing arrangement of
the carriers is to avoid lifting the heavily
Jaden strand core bobbins higher than 1s actu-
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ally necessary, and to translate the weight of | inconsequential by what means the flier frames

such strand core bobbins directly to the car-

rying and driving spider, and aslow down as

possible in the machine. Incidentally, more-

5 over, thisarrangement permits of the bringing

of the entire machine within a smaller com-

pass, so that a greater number of revolutions
per minute can be obtained.

S is a head boxing of any preferred charac-

10 ter and conveniently of the construction rep-

resented and described in my patent referred

to.

Traction is, of ecourse, exerted upon the
main core and the various strands to draw
them,when laid togetherasa completed cable,
through the die of the head boxing, the rapid-
ity of traction measurably determining the
amount of twist both in the rope and in the
strands. Thestrand-laying heads are conven-
iently made of substantially the same con-
struction as the rope-laying head.

- Aswill be perceived, the machineis adapted
to make any of the usual kinds of rope.
The strand cores, which are made cutside of

25 the machine and wound upon the strand core

bobbins, which are then applied to the ma-

chine, may be either single wires or cords,

about which six wires may be laid to form a

seven-wire-strand rope; or the strand cores

may be of three wires previously twisted to-
gether, about which nine wires may be laid
to form a twelve-wire rope, or the strand cores
may be of seven wires previously twisted to-
oether (six laid around one) about which
twelve wires may be laid to form a nineteen-
wire-strand rope; or the strand cores may he
of seven wires twisted together, about which

six seven-wire strands may be laid to form a
““ strand-rope’’ as it might be called, six such

strand ropes being then laid together to form

a larger rope.

It is preferable to drive the strand formers
from above rather than irom below, the mode
represented in the drawings being a good one.
5 Other means, however, of imparting rotation
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" 10 said strand formers may, 1f desired, be re-

sorted to.

It is apparent that, so far as my invention
is concerned with the jointed or hinged link
contrivances described, instead of resorting to
the arrangement of carrier pinions, idler pin-
ions, and idler rack, for preserving a given
directional relationship in the carriers for the
strand core bobbins, which devices are de-
scribed in my pending application already re-
ferred to,—such means as are set forth in my
patent referred to may be substituted 1n thelr
stead. It is also apparent that my jointed or
hinged link contrivancesreferred toarcequally
applicable in connection with an inclined ilier
frame 1itself of a construction different from
that shown 1n the accompanying drawings, or
applied in connection withand forminga mem-
ber of a strand former of a different construce-
tion and mode of application from that of the
strand formers herein represented and de-
scribed. It is eobvious, morecver, that it is
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are maintained in their inclined position. The
circular bearing rings represented and de-
seribed, are perhaps the most convenient de-
vices to secure the inclined maintenance of the
flier frames, but the said frames may be other-
wise supported or otherwise journaled at will.

Flaving thus described my invention, 1
claini:—

1. The combination, of a central and revo-
luble main shaft;—means for operating sald
main shaft;—a lower series of strand formers
radially disposed at predetermined distances
apart around said shaft, supported from sald
shaft near its base, and each composed of a
revoluble open-centered frame containing a se-
ries of radially-disposed flier frames fov carry-
ingstrand-wire bobbins,—a firstseries of yokes
or carriers for a series of strand core bobbins,
cach disposed within the open center of the
revoluble frame of agiven former of said afore-
said lower series of strand-formers, and each
dircetly surrounded or encompasssed by the
flier frames of said strand former of said lower
series:—an upper series of strand-tformers ra-
dially disposed at predetermined distances
apart around said shaft, supported therefrom
upon a level higher than that of the lower se-
ries, alternating with regard to circuamferen-
tial distribution with the strand-formers of
said lower series, and each composed of a revo-
luble frame containing a series of radially
disposed flier frames for carrying strand-wire
bobbins;—a second series of single or separate
and independent yokes or carriers for strand-
core bobbins corresponding in number with
the strand formers of the said npper series, in
line below said formers, but not centrally dis-
posed therein, and upon thelevel of the strand-
core bobbin carriers of the first series of car-
riers whieh are disposed within the centers of
and operate in conjunction with the lower se-
ries of strand formers;—means for preserving
in said earriers for said strand core bobbing, a
oiven directional relationship throughout their
revolution;—an eccentric step connected with
each yoke or carrier of both series;—a direct-
ing disk operatingin connection with each ec-
centric step;—and jointed links, in series cor-
responding with the series of the tlier frames
of each strand former, applied to said direct-
ing disks,—substantially as and for the pur-
poses set forth. -

2. The combination, with a main shaft,—of
two series of strand formers supported from
said shaft, grouped around it on different lev-
els, and successively alternating or stag-
gered;—-a series of separate and independent
carriers for strand core bobbins, correspond-
ing in number and in radial disposition with
the several strand formers, together compos-
ing the said two series, but all placed upon a
common level, being substantially that of the
lower of the twoseries of strand formers;—
means, substantially such as set forth, for pre-
serving insaid earriers forsaid strand core bob-
binsg a given directional relationship through-
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ouf their revolution;—an eccentric step con-
nected with each yoke or carrier of both se-
ries;—a directing disk operatingin connection
with each eccentric step;—and jointed links,
in series corresponding to the series of the

flier frames of each strand former, applied to -

sald directing disks,—substantially as and for
the purposes set forth.

3. The combination to form astrand former
for a wire rope machine,—of a rotatable hous-
Ing or frame;—a series of convergently in-

clined flier frames, for carrying strand wire

bobbins, carried by and journaled in said
housing, and provided with flier shafts ex-
tending through their bearings in said hous-
Ing;—a carrier for a strand core bobbin the
carrying shaft or spindle of which is in align-
meno with the axis of revolution of said hons-
1ng;—an eccentrie step fixedly connected with
the spindle or shaft of said carrier;—a direct-
ing disk applied to said step;—pivoted link
hubs, corresponding in number with the num-
ber of flier frames, applied to said directing

disk;—and hinged links pivoted to the flier |

shafts and connected with the hubs, —substan-
tially as set forth. |

4. T'he combination with arotary main shaft,
of a number of strand formers disposed radi-
aliy around the said shaft, means fer impart-
Ing separate rotation upon their axes to the
sald strand formers as they move around the
axis of the said shaft in the revolution of the
latter, a series of inclined flier frames dis-
posed radially upon each of the said strand
formers, aneccentric step in proximity to each

of sald strand formers, a directing disk oper-
ating In connection with each. eccentric step,
jointed I1nks, in series corresponding with the
series of the flier frames of each strand former,
appliedto the said flier frames and directing
disks, and means for preserving in said eccen-
tric steps a given directional relationship
- throughout their revolution with the main
shatt, substantially as described.

O, The combination with arotary main shaft,

of a number of strand formers disposed radi-
ally around the said shaft, means for impars-
ing separate rotation upon their axes to the
sald strand formers as they move around the
axis of the said shaft in the revolution of the
latter, a series of inclined flier frames dis-
posed radially upon each of the said strand
formers, yokes or carriers for strand core bob-
bins corresponding in number with thestrand
formers, means for preserving in said yokes
or carriers a given directional relationship
throughout their revolution with the main
shaft, an eccentric step connected with each
yoke or carrier, a directing disk operating in
connection with each ececentric step, and
jointed links, in series corresponding with the
series of the flier frames of each strand former,
applied to the said flier frames and directing
disks, substantially as described.

In testimony whercof I have hereuntoesigned

my name this 2d day of July, A. D. 1888.

| WILLIAM HEWITT.

In presence of— -
J. BONSALL TAYLOR,
F. NORMAN DIXON.
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