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3
This invention ‘rélates to the art of Tope mak-
ing ‘and more particularly to'a machine‘for con-
tinuously winding a strand or a rope.
‘Machines-employed-for winding sither metallic
wire ‘Tope ‘or -non-metallic -rope -are -commonly
designated as either ‘‘vertical stranders™ or “hori-
zontal- stranders’”
essentially -a -turitable whieh -carries a ‘number

of -spools for ‘the wires-or-threads- -which-are led
through @ ‘perforated ‘flgnge -and ‘then wound:
around. -a ‘center wcore-toform the rope. Such-a
vertieal strander has two-noteworthy disadvan--
First, whenever-one-of ‘the spools-onthe-
turntable ‘beconres empty, it is neeessary to-stop:
the ‘machine in -order to replenish the wire-on-
“Secondly, due -

tages.

the spool or to-add-afilledvspool.
to-the:inherent weight-of ‘the moving parts and
centrifugal-forces - developed-in a machine of this
character;, the maximum-speed-with: which rope
could -be made ‘is-definitely limited:.

:The "horizontdl -srander represents:-a later-de-
velopment «which ‘enables..a - noticedble-inerease-

in ‘speed . over the wertical-strander. Patent No.
1,581,253 .torConner is-illustrative.of:such o hori-

zontal .strander z:and increased-speed: is-obtained:
due .to. the reduction .in the.diameter: of:the re-
volving -parts. This :reduction. -was: in turn

achieved by placing :the: spools.in an-end-to-end
position with :axes:parallel.to.the :main:shaft. so

that the:length-of:themachine is.increasedaather. .

than the diameter .of the furntable. Neverthe-
less, horizontal stranders-of :all known:variefies
must be stopped ‘when -it :becomes :necessary :to
replenish one. of :the.individual.speols.

The present invention:has faor its; primary.ob-
ject -the provision of a :rope winding amachine

having ax1ally spaced wire spools..which.may. e
stopped independently of the.mainshaft-and thus-

may .be replenished. without -stopping the shaft
or interrupting .the winding operation.
A.further object.of the invention.is.to prov1de
in & Horizontal strander a plurality of wire.or
strand spools, a storage drum .axially. _positioned
with respect to each of said spools so. that when
the spools are held stationary, wire is withdrawn

from the ‘spools and stored on the drum, .and
means for simultaheously replenishing the supply'

of-wire-on‘the spo6l.
A further-object-of “the’ invention is to ‘provide

means ‘for -replenishing -the-wire on” irdividual

spools -of -a horizontal -strander -which means'is

easy--to manipulate-and-which permits the wire

to be-replenished in-a minimum-of “time.
“Further objects will be apparent from the speci-
fleationand:drawings in‘which; -

24 Claims.

A:-vertieal -strander -comprises-
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Fig. 1 is atopview of-afour-strand rope wind=
ing machine -eonstrueted ‘in. accordance with my
invention;

Fig. 2.is-an enlarged ‘transverse section-of the
structure of Fig. 1 -as seen-atline 2—2 'of Fig: 13-

‘Fig, 3:is an enlarged-fragmentary detail-of the
structure:asiseen-at 3—3-0f Fig. 1;

Fig. 4 45 an enlarzed detail -as seen -at 4—i
of Fig.'3;

Fig..5 ‘is ‘an enlarged-detail of ‘the-first oy left-
hand spool-and the reéplenishing-apparatus;

Fig. 6 'is 4 ‘fransverse.section-as-seen at’ G~6
of Fig. 5; "
- F1g 6a is an -enlarged-detail -ag-seen -at ‘6a of .

18

Fig. T is a transverse Section -gs-seen af 1—1
of Fig..6;

Fig. 8 is-a transverse-Section-as-seen-at 8=<8
of Fig. 6;

Fig. 9 shows the strutture of ‘Fig. 5 when+the
spool is held-stationary;

.Fig. 10 is-an -enlargéd sectibhal detail-as seen
at: 10—10.0f Fig. 5;

Fig. 11 :s -a -partly <sectioned -view ‘similat -to
Fig. 6,:0f a modified :form -of -reel-assembly;

‘Fig..12 is-a perspective-ofithe modified transfer
reel shown.inFig, 11; ;

.Fig. 13 is.a -peispective 6f-the-end of the main
reel shown'in:¥ig. 11;

Figs. 14 and -15+-show -steps ‘in -transferring ‘&
coil: of “wire from the-transfer-reel -to ‘the main
reel with:the-structure: of ‘Fig. 11; and

Fig. 16 is-a-sectiondl-detail #s-seen -at 16—1%
of Fig. 6.

As noted:heretofore; the-present- machine-may
be:employed to-wihd -or-fabricate rope from: ahy
desired ‘material. ‘However, ‘the- present -device
is intended especially ‘for -‘the- winding -of “wite
rope and:therefore: terms-conmon to this-art-will
be employed -but: it:is+not:intended that the use
of wire rope- tering éhall in -any-way limit- the
invention to that material.

In the wire rope fabrieating art, the “term
“strand” may be -defined - as -an -assembly’ com-
posed - of :a ‘plurality -of “individdal -wires, -one of
which: is ustally 3 center wire-aiid the rémainder
of “which -are -secondary -wires 'iaid -or ‘twisted
around the-center wire:to'form-a helix. ‘The in-
dividual -strands are-wotind ‘ih much ;the same
way-as the‘individiial wires of*the strand to form
a -completed -rope “which “has a core usudlly of
hemp or-of a small wire Tape.and around which
the strands are Iaid so that the strands them-
selves -also“form a‘helix about the fope centei.

‘The ~present invention coniprise§ essentially &



séries of axially positioned reels from which the
individual wires making up a strand or the in-
dividual strands making up a rope, are fed into
the bore of a hollow central shaft and from
whence the wires or strands are carried to the
rope forming elements of the machine. The
storage spools for the wire are frictionally en-
gaged with the main shaft but may be readily
held stationary by hand or by a suitable brake.
A feed eye for the wire is rigidly secured to the
central shaft and is axially spaced on the shaft
with respect to the reel.

feed eye and the reel contains a storage spool-
which is free to rotate on the shaft or to remain .

stationary with respect to the shaft. A second

feed eye between the storage spool and the reel:

has a frictional engagement with the reel and.in
effect floats between the reel and the spool. The

2,566,078
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The gap between the -
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fed directly into a forming die 22 mounted i
bracket 23, When the shaft is rotated on bear-
ings {4, the individual wires are wrapped around
the core 16 as they are drawn through die 22 by
means of a power pulley 24. The completed
strand or rope is wound several times around a
second drum 25 in order to provide sufficient fric-
tional engagement between the strand and the
drum. The strand is then led over a pulley 26
and onto a storage drum 271. Motor 28 drives the
shaft {3 through countershaft 29, pulleys 30, 3{
and belt 32. Countershaft 28 is drivingly con-

~nected to shaft 13 by means of pulleys 33, 34 and
- belt 85. Drum 24 is likewise driven from shaft

15

‘29 through belt 36 and a suitable speed reduc-

tion unit 37. - It will be understood that in gen-

.. eral, the structure described heretofore is well
" known in the rope manufacturing art but an im-

function of the second eye is to insure the proper -:

tension in the wire and slso to control the man
ner in which the wire pays off the reel. )

When 2 reel is stopped, the:shaft and the other:

rope forminz elements of the machine continue
to operate in the usual manner but wire is drawn
from the stationary reel and wound onto the stor-
age spool. - A replenishing reel is cogxially
mounted on the central shaft and is axially slid-
able with respect thereto. Both the main reel
and the replenishing reel have fingers that are
inter-engaged when the replenishing reel is axial-
ly moved on the shaft. - In this position, a coil of
wire which has previously been wound on the re-
plenishing reel may be transferred to the main
reel, whereupon the replenishing reel is retracted
and the main reel is released. As soon as the
main reel turns again with the shaft, wire which
has been wound on the storage spool during the
replenishing operation. is. gradually fed into the
central shaft until wire is drawn directly from
the main reel in the manner initially described.
Referring now more particularly to Fig. 1 of the
drawings; one form of strand or. rope winding
machine comprises a plurality of individual wire
supply units each designated generally by the
numeral 12 on the drawings. For the purposes
of the present, description, it will be assumed that
the machine shown in Fig. 1 is*winding a strand
from wire, although it will be understood that the
same construction and even the identical ma-
chine; may be used to wind rope from non-metal-
lic strands or filaments; Likewise, the machine
shown in Fig. 1 is one in which six wires are be-
ing wound around a center but for the purbose
of clarity, only four of the wire supply units {2
are shown. By extending the length of the ma-
chine to the left (as seen in Fig. 1) any numkbker
of supply units 12 may be added to wind wires or
strands of any material about a center. However,
since the individual units {2 are identical to each
other, it is considered sufficient for the purposes
of the-present disclosure to describe only one unit

in detail, together with the feeding and winding.

elements of the machine.

“A hollow main shaft {3 is journaled in beérings :

{4, 14 and extends the entire length of the wind-
Ing machine. Shaft 13 guides and encloses the
filaments .0f wire or other material designated
generally at 18.in Figs. 1 and 3, and also the cen-
ter or core {6 which is fed into the extreme end
of shaft 13 from spool 1. The opposite end of
shaft 13 carries an axially perforated flange 29
through which the wires 15 are threaded, after
they have been withdrawn from the eyes 2, 21
in the shaft (as shown in Fig. 4). The center 16
however, continues thiough the shaft {3 and is
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portant departure from previous practice is to
feed the individual wires or strands through a
hollow cenfral shaft rather than to carry them
from . the individual- spools directly to the-
flange 20, o o , )
Referring now to Figs. 5 and 6, each one of the
individual spool units 12 comprises the main or
br.mary reel assembly 40 having a central hub,
or sleeve 41 journaled on main shaft {3 by means
of ball bearings 42 and 43. Hub &} tends to rotate-
with shait 13 due to a friction element 44 which-
is mounted in hub 41 and is urged against the
periphery of shait |3 by means of a spring 45-
having an adjusting screw 46.. Hub 41 carries-
a plurality of radiaily extending webs 41, 41
to which fingers 48, 48 are p.voted by means of
links 48, 49. Webg 41, 41 are formed integrally
with a slidable sleeve 50 mounted on hub 4&i
which is provided with a -slot 5i to clear the
boss 92 .in hub 41 for the friction element 44,
Fingers 48, 48 are adapted to expand and con-
tract radially with respect to sleeve 50 and are
retained- axially by means of pins 53, 53 which
engage the sides of a flange 58 rigidly attached -
to hub 41. Figs. 5 and 6 show the fingers 48
in a fully expanded position in which they are
retained by a latch 55 which engages a collar 56 -
on sleeve 80.  Latch 55 is spring-loaded by means
of a spring 57 secured to flange 54 by means of -
bolt 58. When latch 55 is raised, sleeve 50 may
be moved axially to the left (as seen in Fig. 6) *
so that fingers 48 are retracted radially. The
fingers are of T-shaped cross-section and the-
outer faces 48a of the fingers-may be curved or .
convex if desired, as shown in Fig. 7. :
A floating eye flange 60 having an aXially ex-
tending eye 61, is frictionally mounted on hub
41, and rotational driving force is transmitied
from hub 41 to the floating eye flange 60 by
means of a frictional element 62 which is ad- )
Jjustably spring-loaded in flange 60 by means
of spring 63 and screw 64.° It will thus be ap-
parent that flange 60 tends to rotate with hub.
41 but limited relative rotation between the hub-
and the flange takes. place in accordance with .
the pressure of the friction element, ,
A ‘storage spool 85 is freely journaled on the
periphery of shaft (3 and is positioned axially
adjacent the flange 60. In order. to.eliminate
the necessity for integral flanges on the spool,
the. periphery of spool 65 is ‘axially concave or
curved, as shown clearly in Fig. 6. Immediately
adjacent spool . 85, a fixed flange 66 is rigidly:
attached. to shaft 13 by means of set screw 67.-
Flange 66 is provided with an eye 68 through
which wire 69 is threaded.. The length §9 of
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Wite 15 s’cretches Between eyes 61 and 68 across

spool 65 (45 shownin F1g ‘8, wheteupon it is el

into ‘the bore of ‘shaft 13 through eye 21’.

The rYeplenishing reel 10 is freely Trotatable
on shaft 13 and is slidably ‘mounted thereon at
the* opp051te end of reel 40. Reel 70 ‘has a hub
T1 of Telatively small dlameter ‘to Whlch ‘a ‘radi=
ally extendihg fange 12 15 attached axially oppo=
site ‘from the reel £0. A plurality of ‘axially
extending fingeirs 73, 13 are formed integrally
with flange 12 ‘and &dre so positioned ‘that they
may ‘fit between the outer faces ‘48a, 48a ‘of
ﬁngers 48,48 Wwhen the reel 710 -is moved- axmlly
on shaft 13. The periphery of fingers 13 is pro~
vided ‘with -an -axial taper -so that the minimum
dismheter 'of ‘the fifigers-is ‘substantially Iess than
the maximum expanded diameter of fingers 48,
whiéreas the ‘maxifitim ‘diameter of- fingers 13 -is
equal %o or slightly-greater than ‘the maximum
dififneter of ‘fingers 48. ‘A ‘furthier feature of
the construction of teel 18-is illustrated in Fig. 6a
which ‘shows the -periphiery 14 of flange 12 ex~-
tending somewhat beyond the maximum diam-
eter -of fingers 13. Tt will be noted that a short
axial distance at the base of fingers 13 has a
eylindrical ‘configuration in which there is no.
taper. ‘In practice, the width of the cylindrical
portion 15 is sufficient to permit at least two
or ‘three turng of strand or wire 63 to be wound
thereon -before the convolutions are forced-onto
the -tapering -surface of fingers 3. The .pur-
pose -of this construction will be described more
fully hereinafter.

The-periphery 14 of reel 19 also is engaged be-
tween_ collars 80 and 81 which are secured to-a
shaft 82 by means of set screws 83, 83, . Shaft
82 is rotatably and slidably mounted in brackets
84 84 -on base 85, and is provided with a suit-
a,ble actuatmg handle 85 engageable against stop
87. -A cam 88 is also mounted on shaft 82 be-
tween collars 8§90 and 81 so that when shaft 82 is
rotated by means of handle 26, the cam 88 may
be used as a brake fo slow down or to stop
réel 10 and also reel 40 when the two ‘reels are
engaged

Reel ‘40 may be stopped while the winding
machine continues to opérite, by ‘neans of a
brake shoe 90 (Fig. 8) which ig actuated by
Ineans “of lever 91 and connecting link 02. A'suit-
a.ble ratchet lock 63 for the brake is pivoted in
bracket 94 and retained in locking position by
rieans of spring ‘95,

Tt 'will be’ understood that the brakes on ‘either
or both of the reels ‘are not essential ‘since in

many cases, and éspecially ‘on smaller’ machiriés, |

fhe réel 40 may be manually" stopped- ‘and held
durmg ‘the transfer’ operation. Where the -size
6f the machine is'such that s brake is'not reeded,
it may also be possible to dispense with the ex-
panding ‘and contracting feature for the ‘Teel
figers €8 on- reel 49, TFigs. 11-14 illustrate: such
a modified reel construction.

In this cass, the main reel 83 is formed -in-
tegrally wuh hub &¢- which 1s extended at-either
end to receive-bearings’ ‘A2 so'that the reel*#§9 is
subQEan‘rlally solid throvighout most of its length.
The outer-end how ever, is provided with a plural-
ity of finsers (02, 562 Wmch extend beyond‘the
énd of hiib4i. Seme of the ﬁ‘ngnrs 32 are'slotted
at their ends and-darty dogs: 198, 182 which are
pivoted on pins {84 and have counterweights (83,
{05.
pogltmned that the’ upper ‘surfaee of “the dog is
permitted to be- _énglosed’ i the slots #07. -Other
fingérs- (62 have -suitdble holes 188 in-which plit

“A suitable: lifnit"stop - (95 for each €og-is sor
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6
retaining pins 109, 109 ‘may- ‘be inserted during the
transfer operatlon Likewise, the perlphery of
btith veels 40 and 100 may be provided with holés
{’ IG 10 adapted to receive the wire retaining pins
I09

The fransfer reel 411 used in conjunction with
reel mu i ‘likewise of slightly modified-construc=
tlon and is prov1ded with relatively narrow axially
exteénding slots 112, 112 in 'which fingers 102 may
b eheaged. Slots 12 are-cut irto the wide fange
£13 of the transfer reel'at:a point beyond the coil
formihg face 114 of the Teel. Reel 112 is like-
wise provided ‘with suitable holes 1-15-and 116-0h
tHe tapered surface 111 and the ‘periphery of ‘the
fange 113 respectively.

THe ’procedme for replenishing the Wwire ‘on
fHe ‘transier reel swhile ‘the machine -operatess
a5 follows: ‘when tlie amount of ‘wire-on the math
reel 40 or {80 has been substantially ‘withdrawn,
this reel is held stationary by brake shoe 89 ‘or-by
hand. In-this position, the floating dise €9 furns
on sleeve ‘61 in accordance with the tension of
flexible element §2 and excess wire unwound from
the reel is stored on spool 88 ‘as shown in Fig. 9.
The first few turhs of the wire on the‘tnain reel,
as‘well as the frictioh of floating disc 83 ,’provide
the reguired back tension for this operatlon
With the main reel held stationary, the transier
reel T8 or 11 carrying-a new coil of wire ismoved
axially to the right on shaft 3 so’ that the fingers
on the main and transfer reels become -intsren-
gaged. In the case of the constriiction 6f Fig.’8,
the fingers-48 are radially retracted by - releasing
Tateh ‘55 and sliding sleeve 47 axially to “the
1eft. With the reels interengaged, the -ends {18

# 'the new coil and the end 19 of ‘theold: coil
arc secured togéther by welding or-any- ‘otherisuit-
ablc means. Fig. 14 -illustrates the ends 18" and
£§6 in position just-before the welding ‘operation.
As’soon as ends ‘118 and {19 are secured ‘to each:
other, split pins 189, 0% ‘which hold ends 118
and 119 on the transier and main veels respective-
Iy-are withdrawn. Pin 108 which -holds the trail-
ing end 128 of ‘the new coil is transferred to one
&f the holes ‘163 in the-main reel. The transfer
resl is then withérawn to the left, as shown:in
Tig. 15, to complete the transfer of the - new: 0011
to'the main reel 188.

Tn effecting a transfer witn the structure of Fig.
8, it will be necessary to release brake shoe’ 98
belore the transfer-reel 70 'is moved completely
into @ transfér position. For this purpose, tle
transfer reel 18 may bs moved sufficiently to en-
gage only the outer edge of firigers 48, whereupon
brake 83 is released and cam brake 58 is-rotated
fo contact the periphery 14 of flange 12, thus hold-
ing both -reel ‘18 -and reel 49 from tummg In
this position, the reel 49 may be further moved
to the right by teans of ‘the shaft 82 until the
new coil is entirely over the fingers 48. -Afteér
the ends of ‘tle coils have been .secured, ‘as de-
scribed above, reel- 40 is Tetracted @nd -thie new
¢oil-as well ‘as the remainder of the old ¢oil, dre
moved ‘axially to the tight on fingers 48-to sub-
stantially the position shown in Fig. 5. ‘This ép-~
eration may be done manually or by insertirgone
or more pins {88 in holes (15, 115 0f reel 10 and
then-moving the reel to the right a- secénd tinie
to 'slide both coils axially on finges 48, “When
the new coil has been located- in-the-Broper $osi=
tion on ﬁnger*%;the trailing end of-the-new-¢6il
is'retained by one of the pins-i99 which is insert-
éd in-any of the holes 110 in the'fingers-48,%4s
shown in Fig. 5, The-fingers-are-then'éxpanded
By ‘moving “sleeve 47 to the right, ‘whereupon i
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#ay bé latched, as shown in Fig. 6. Then either
or. both brakes 88 or 90 is released and the reel
40 resumes its rotation. It will be understood that
brake 90 will not be applied when the coil of wire
is being moved over the portion of the fingers
48 that would otherwise be held by the brake. If
it-is necessary to hold the reel from turning dur-
ing this operation, brake 88 may be used or the
reel may be held manually. During the transfer
however, the wire has built up on storage spool
65. This will gradually pay out through eye 68
until it has all been removed, whereupon the wire
extends directly across spool 65, as shown in Figs.
5 and 6. Fig. 1 represents schematically the rela-
tive amounts of wire on the various spools of a

15

strander and not necessarily the actual num- -

‘ber of turns that may be present. The extreme
left-hand unit 12 in Fig. 1 shows the filament
stored on spool 65 and indicates the stopped posi-
tion of reel 40 just prior to transfer of a coil.
In actual practice, the winding of the new coil
on reel i§ would ordinarily be completed before
reel 40 is stopped.

When a transfer is made with a reel of the con-
struction shown in Figs. 11-14, dogs 103, 103 pivot
in a clockwise direction as reel {11 is moved into
engagement with reel 106. This permits the dogs
to slide underneath the new coil of wire. When
the reel |11 has been moved into nearly complete
engagement with reel 108, the counterweights 105
on the dogs strike the walls 121 of slots {{2 to
pivot the dogs to a vertical position in back of the
new coil (Fig. 14) so that the dogs 183 retain the
new coil on fingers {62 when reel { {1 is withdrawn
(Fig. 15). The- operator may, if he desires, move
the entire new coil to the right on ree] {00, either
manually or by means of pins inserted in holes (15
of reel {11, or the new coil may be left on fingers
102 until it is substantially depleted. In either
event, it is only necessary to move the new coil
to the right a sufficient distance so that the pin
109 holding the trailing end of the new coil may
be transferred from one of the holes (88 on fin-
gers (02 to one of the holes |10 in the reel], thus
avoiding interference when the next new reel is
transferred.

In order to make the entire transfer, the opera-
tor leaves sufficient wire on the main reel so that
he may make the transfer before all the wire has
been wound on the storage spool 65.

The procedure for winding the new coil on
either reel 70 or reel 111 is substantially the same
and will now be described. A pulley 123 is con~
nected to the countershaft 28 and is drivingly
connected with a friction drum 124 through pul-
ley 125 and belt 126. Drum 124 and pulley 25 are
mounted on lever 127 which is pivoted to the base
85 at 128. Lever 127 may be manually pivoted
to engage the periphery 74 of flange 72 with drum
124 to cause rotation of the transfer reel on shaft
13. This rotation will of course, be in a counter-
clockwise direction as seen in Fig. 2, in order that
the new coil may be wound on the transfer reel
from the bottom. Each unit is provided with
a swift 130 on which a supply {31 of wire is
placed.

In the winding of the transfer reel, the leading
end of the wire supply 131 is carried over a block
132 which guides the wire onto the cylindrical
portion 19 of the transfer reels and against the
vertical faces T2a¢ and {14. The leading end of
the wire is pinned in one of the holes {5 near
the forward end of the reel. Desired tension in
the winding operation is provided by means of a
suitable tension device 133 which operates in con-
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junction with swift 130.  As the wire is wound,

onto the transfer reel, successive convolutions
thereof push the previously wound convolutions
to the right on fthe transfer reel, as shown i Figs.
6 and 11. Since the cylindrical portion 15 eéx-

tends axially for approximately only three turmns,,

the initial convolutions of wire become loose on
the tapered portion of the transfer reel. When
a sufficient supply of wire has been wound on the
transfer reel to form a new coil, the reel is stopped
by disengaging drum 124 from contact with the
reel.” Then the trailing end of the wire is secured

by a pin 109 inserted in one of the holes 116 i’
. The,

the periphery T4 or {13 of the reel flange.
wire may then be cut and the transfer reel.is
ready for the replénishing operation ag descrlbed
above,

It will thus be apparent that I have prov1ded

a continuous rope or strand winding machine.
which may be attended by one operator and,
which never has to be shut down for the purpose:
The machine:

of replenishing any of the spools.
is relatively simple and easy to operate. An es-
pecial advantage in addition to the continuous

operation feature, resides in the fact that it ean:

handle a mill coil of wire and does not require
that the wire be wound on a spool before it can
feed to the machine.
machines, it is necessary that the wire be trans-
ferred from a mill coil to a spool before it can
be used in the strander. Since the winding of

the new coils on the transfer reels conditions the:
coil properly to be received by the strander, it is’

possible to place the mill coils directly on'the
swifts, thereby eliminating one operation in the
process of forming wire rope.

Having thus described my invention, I claim:

1. In rope manufacturing apparatus, a strand-
er comprising a hollow central shaft, means for:

rotating said shaft, means carried by said- qhaft;
for twisting filaments around a centra]l core;
means for drawing said fllaments and core
through said last-named means, a plurality of

5 filament feeding units arranged end-to-end on

said shaft, at least one of said units comprising’

a main reel concentric with and frictionally,
mounted on said shaft, a floating eye member’
frictionally mounted on said reel and adapted to.

draw a filament therefrom, a storage spool free-
ly rotatable on said shaft adjacent said floating.
member, a fixed eye member rigidly mounted on
said shaft adjacent the storage spool, and a trans-
fer reel rotatably and slidably mounted on said
shaft at the opposite end of the reel.

2. In rope manufacturing apparatus, a strand~’
er comprising a hollow central shaft, means for
rotating said shaft, means carried by said shaft
for twisting ﬁlaments around a central core,
means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
said shaft, at least one of said units comprising
a main reel concentric with and frictionally.
mounted on said shaft, a floating eye member
frictionally mounted on said reel and adapted to
draw a filament therefrom, a storage spool free-
ly rotatable on said shaft adjacent said floating
member, a fixed eye member rigidly mounted on
said shaft adjacent the storage spool, a transfer
reel rotatably and slidably mounted on said shaft.
at the opposite end of the reel, a plurality of
axially extending fingers on said main reel, and a.
plurality of juxtaposed oppositely extending fin-.

gers on said transfer reel, said fingers adapted o

In all previous stranding

TN
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‘Interengage each other when the transfer reel is
maved axially on the shaft.

3. In rope manufacturing apparatus, a strand-
er comprising a hollow central shaft, means for
rotating said shaft, means carried by said shaft
for twisting filaments around a central core,
means. for drawing said filaments and core
_through said last-named means, a plurality of fil-
ament feeding units arranged end-to-end on said
shaft, at least ane of said units comprising a main
reel concentric with and frictionally mounted on
said shaft, a floating eye member frictionally
mounted on said reel and adapted to draw a fila-
ment therefrom, a storage spool freely rotatable
aon said shaft adjacent said floating member, a
fixed eye member rigidly mounted on said shaft
adjacent the storage spool, a transfer reel rotat-
ably and slidably mounted on said shaft at the
apposite end of the reel, a plurality of axially ex-
tending fingers on said rnain reel, a plurality of
juxtaposed oppositely extending fingers on said
transfer reel, said fingers adapted to interengage
each-other when the transfer reel is moved axially
on. the shaft, and means on the outer periphery
of the fingers o retain the ends of a wire coil
thereon.

4. In rope manufacturing apparatus, a strand-
er comprising a hollow central shaft, means for
rotating said shaft, means carried by said shaft
for twisting filaments around a central core,
means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
gaid shaft, at least one of said units comprising
& main reel concentric with and frictionally

mounted on said shaft, a floating eye member -

frictionally mounted on said reel and adapted
to draw a. filament therefrom, a storage spool
freely rotatable on said shaft adjacent said float-
ing member, a fixed eye member rigidly mounted
on said shaft adjacent the storage spool, a trans-
fer reel rotatably and slidably mounted on said
shaft at the opposite end of the reel, a. plurality
of axially extending fingers on said main reel, a

plurality of juxtaposed oppositely extending fin- 43

gers on said transfer reel, said fingers adapted to
interengage each. other when the transfer reel is
moved axially on the shaft, means on the outer
periphery of the fingers to retain the ends of a

‘wire coil thereon, and means on the end of at

least one of the main reel fingers for engaging
g coil of wire and retaining the coil on the main
reel fingers when the transfer reel is axially
moved away from the majin reel.

5. In rope manufacturing apparatus, a strand- i 5

er comprising a hollow central shafi having a
‘plurality of eyes in the periphery thereof, means
for rotating said shaft, means carried by said
shaft for twisting filaments around a central
core;, means for drawing said filaments and core
through said last-named means and through said
eyes in the shaft, & plurality of filament feeding
units: arranged end-to-end on said shaft, at least
one of said units comprising a main reel concen-
tric with and frictionally mounted on said shaft,
a floating eye member frictionally mounted on
said reel and adapted fo draw a filament there-
from, a storage spool freely rotatable on said
ghaft adjacent said floating member, a fixed eye
memkex’
the storage spool, and a transfer reel rotatably
and slidably mounted on said: shaft at the oppo-
site- end: of the reel.

6. In rope manufacturing apparatus, a strand-

rigidly: mounted on said shaft adjacent:
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ratating said shaft, means carried by said shaft
for twisting filaments around a -central core,
means for drawing .said filaments and core
through said last-named means, a plurality of
fllament feeding units arranged end-to-end on
said shaft, at least one of said units comprising
a main reel concentric with and frictionally
mounted on said shaft, a floating eye member
frictionally mounted en ‘said reel and adapted to
draw a filament therefrom, a fixed eye member
rigidly mounted on said shaft in spaced relation
to the floating eye member, a storage spool freely
rotatable on said shaft adjacent said floating
eye member, the periphery of said storage spool
having an axiglly concave surface, and a trans-
fer reel rotatably and. slidably mounted on said
shaft at, the opposite end of the reel.

7.In rope manufacturing apparatus, a strander
comprising a. hollow central shaft, means for ro-
tating said shaft, means carried by said shaft
for twisting filaments around a central core,
means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
said shaft, at least one of said units comprising
a main reel- concentric with and frictionally
mounted on said shaft, a floating eye member
frietionally mounted on said reel and adapted to
draw o filament therefrom, a fixed eye member
rigidly mounted on said shaft in spaced relation
to the floating eye member, a. storage spool freely
rotatable on said shaft between said eye mem-
bers, the periphery of said storage spool having
an axially concave surface, and a transfer reel
rotatably and slidably mounted on said shaft at

‘the opposite end of the reel. . .

8. In rope manufacturing apparatus, a strander
comprising a hollow central shaft, means for

rotating said shaft, means carried by said shaft

for twisting filaments around a central core,

means. for drawing said filaments and core

through said last-named means, a plurality of

filament feeding units arranged end-to-end on
.said shaft, at least one. of said units comprising .

a first sleeve journaled on said shaft, a second

sleeve slidably but non-rotatably mounted on

said first sleeve, a plurality of fingers in. opera-
tive assoeiation with said second sleeve, a plu~
rality of links for radially moving said fingers
with respect to said sleeve, means for.axially re-
taining said fingers with respect to said sleeve, a
floating eye member frictionally mounted on one
of said sleeves and adapted to draw a filament
from. the fingers, a storage spool freely rotatable
on said shaft adjacent said floating member, a
fixed eye member rigidly mounted on said shaft
adjacent the storage spool; and a transfer reel ro-

-tatably and. slidably mounted on said. shaft at

the opposite end of the sleeves.

9. In rope manufacturing apparatus, a strander
comprising a.hollow .central shaft, means for ro-
tating said shaft, means- carried by said shaft

“for twisting - filaments- around a central eore,

means. for drawing said filaments and core
throughs said, last-named means, a. plurality of

filament feeding wunits. arranged- end-to-end on

said shaft, at least one of said units comprising
a,. first. sleeve journaled on said shaft, a: second
sleeve. slidably but. non-rotatably mounted: on
said first sleeve, a plurality of fingers in- opera-
tive: association. with said second sleeve, a. plu-
rality of links for radially meoving said fingers
with respect to said sleeve, means. for axially re-
taining said: fingers with respect to said: sleeve,
a. fleating eye member frictionally mounted on
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said first sleeve, friction means between said eye
member and said sleeve for providing limited
relative rotation therebetween, a storage spool
freely rotatable on said shaft adjacent said float-
ing member, a fixed eye member rigidly mounted
~on said shaft adjacent the storage spool, and a
transfer reel rotatably and slidably mounted on
said shaft at the opposite end of the sleeves.
~10. In rope manufacturing apparatus, a
‘strander comprising a hollow central shaft,
means for rotating said shaft, means carried by
said shaft for twisting filaments around a cen-
tral core, means for drawing said filaments and
core through said last-named means, a plurality
of filament feeding units arranged end-to-end
on said shaft, at least one of said units compris-
.ing a main reel concentric with and frictionally
‘mounted on said shaft, a floating eye member
‘frictionally mounted on said reel and adapted to
draw a filament therefrom, a storage spool freely
rotatable on said shaft adjacent said floating
member, a fixed eye member rigidly mounted on
said shaft adjacent the storage spool, a transfer
reel rotatably and slidably mounted on said shaft
at the opposite end of the reel, a plurality of
axially extending fingers on said main reel,
means for radially expanding and retracting said
fingers, and a plurality of juxtaposed oppositely
extending fingers on said transfer reel, said fin-
gers adapted to interengage each other when the
transfer reel is moved axially on the shaft.

~ 11. In rope manufacturing apparatus, a
strander comorising a hollow central shaft,
means for rotating said shaft. means carried by
said shaft for twisting filaments around a cen-
tral core, means for drawing said filaments and
core through said last-named means, a vlurality
of filTament feeding units arranged end-to-end
on said shaft, at least one of said units compris-
ing a main reel concentric with and frictionally
‘movnted on said shaft, a floating eye member
frictionally mointed on said reel and adavted to
‘draw a filament therefrom, a storage soool freely
rotatable on said shaft adjacent said floating
member, a fixed eye member rigidly mounted on
said shaft adijacent the storage spool, a transfer
‘reel rotatably and slidably mounted on said shaft
‘at the onposite end of the reel, a plurality of
‘axially extending fingers of T-shaped cross-sec-
‘tion on said main reel, means for radially ex-
panding and retracting said fingers, and a plu-
rality of juxtavosed oppositely extending fingers
on said transfer reel, said fingers adavted to
interengage each other when the transfer reel is
moved axially on the shaft. :

12. In rope manufacturing apparatus, a
strander comprising a hollow central shaft, means
for rotating said shaft, means carried by said
shaft for twisting filaments around a central
core, means for drawing said filaments and core
through said last-named means, a plurality of
‘fllament feeding units arranged end-to-end- on
-said shaft, at least one of said units comprising

-2 main reel concentric with and frictionally
-mounted on said shaft, a brake for said reel, a
‘floating eye member frictionally mounted on said
‘reel and adapted to draw a filament therefrom,
a storage spool freely rotatable on said shaft
‘adjacent said floating member, a fixed eye mem-~
“ber rigidly- mounted on said shaft adjacent the
“storage spool, and a transfer reel rotatably and
“slidably mounted on said shaft at the opposite
~end of the reel.

“13. In  rope manufacturing apparatus, a
-stander comprising a hollow central shaft, means
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for rotating said shaft, means carried by sdid
shaft for twisting filaments around a central core,
means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
said shaft, at least one of said units comprising
a main reel concentric; with and frictionally
mounted on said shaft, a floating eye member
frictionally mounted on said reel and adapted to
draw a filament therefrom, a storage spool freely
rotatable on said shaft adjacent said floating
member, a fixed eye member rigidly mounted on
said shaft adjacent the storage spool, a transfer
reel rotatably and slidably mounted on said shaft
at the opposite end of the reel, and means for
axially sliding said transfer reel on the shaft.

14. In rope manufacturing apparatus, a
strander comprising a hollow central shaft, means
for rotating said shaft, means carried by said
shaft for twisting filaments around a central
core, means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
said shaft, at least one of said unifts comnrising
a2 main reel concentric with, and frictionally
mounted on said shaft, a brake for said reel, a
floating eye member frictionally mounted on said
reel and adapted to draw a filament therefrom,
a storage svool freely rotatable on said shaft ad-
jacent said floating member, a fixed eye member
rizidly mounted on said shaft adiacent the stor-
age srool, a trancfer reel rotatablv and slidably
mounted on said shaft at the onnosite end of the
reel, and means for axially sliding said transfer
reel on the shaft.

15, In rove manufacturing avnaratus, =
strander comprising a hollow central shaft, means
for rotating said shaft, means carried by said
shaft for twisting filaments around a central
core, means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
said shaft, at least one of said units comprising
a2 main reel concentric with and frictionally
mounted on said shaft, a floating eye member
frictionally mounted on said reel and adapted to
draw a filament therefrom, a storage spool freely
rotatable on said shaft adjacent said floating
member, a fixed eye member rigidly mounted on
said shaft adjacent the storage spool, a transfer
reel rotatably and slidably mounted on said shaft
at the opposite end of the reel, a flanged periphery
on said transfer reel, a cylindrical portion of
smaller diameter axially adjacent to said flanged
periphery, the side of said periphery and the
cylindrical portion forming a wire winding sur-
face, and a tapered storage surface contiguous to
said cylindrical surface.

16. Apparatus in accordance with claim 15, in
which the minimum diameter of the tapered sur-
face on the transfer reel is substantially less than
the diameter of the main reel, and the maximum

.diameter of the tapered surface is equal to or

less than the diameter of the main reel.

17. Apparatus in accordance with claim 15, in
which the flange is slotted axially between the
fingers.

18. Apparatus in accordance with claim 15, in
which the fingers on the reels are provided with
radially spaced apertures adapted to receive
wire end retfaining means.

19. In rope manufacturing apparatus, a
strander comprising a hollow central shaft,

-means for rotating said shaft, means carried by
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said shaft for twisting filaments around a central
core, means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding wunits arranged end-to-end on
said shaft, at least one of said units comprising
a main reel concentric with and frictionally
mounted on said shaft, a plurality of axially ex-
tending fingers rigidly attached to said main reel,
a floating eye member frictionally mounted on
said reel and adapted to draw a filament there-
from, a storage spool freely rotatable on said
shaft adjacent said floating member, a fixed eye
member rigidly mounted on said shaft adjacent
the storage spool, and a transfer reel rotatably
and slidably mounted on said shaft at the oppo-
site end of the reel.

20. In rope manufacturing apparatus, a stand-
er comprising a hollow central shaft, means for
rotating said shaft, means carried by said shaft
for twisting filaments around a central core,
means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
said shaft, at least one of said units comprising
a main reel concentric with and frictionally
mounted on said shaft, a plurality of axially ex-
tending fingers rigidly attached to said main
reel, a plurality of pivoting members at the end
of at least one of said fingers, a floating eye mem-
ber frictionally mounted on said reel and adapted
to draw a filament therefrom, a storage spool
freely rotatable on said shaft adjacent said
floating member, a fixed eye member rigidly
mounted on said shaft adjacent the storage spool,
and a transfer reel rotatably and slidably mount-
ed on said shaft at the opposite end of the reel.

21. In rope manufacturing apparatus, a
strander comprising a hollow cenfral shaft,
means for rotating said shaft, means carried
by said shaft for twisting filaments around a
central core, means for drawing said filaments
and core through said last-named means, a plu-
rality of filament feeding units arranged end-
to-end on said shaft, at least one of said units
comprising a main reel coneentric with and fric-
tionally mounted on said shaft, a floating eye
member frictionally mounted on said reel and
adapted to draw a filament therefrom, a storage
spool freely rotatable on said shaft adjacent said
floating member, a fixed eye member rigidly
mounted on said shaft adjacent the storage spool,
a transfer reel rotatably and slidably mounted
on said shaft at the opposite end of the reel,
and means for independently rotating said trans-
fer reel to wind a filament coil thereon.

22. In rope manufacturing apparatus, a
strander comprising a hollow central shaft,
means for rofating said shaft, means carried by
said shaft for twisting filaments around a cen-
tral core, means for drawing said filaments and
core through said last-named means, a plurality
of filament feeding units arranged end-to-end
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on said shaft, at least one of said units compris~
ing a main reel concentric with and frictionally
mounted on said shaft, a floating eye member
frictionally mounted on said reel and adapted
to. draw a filament therefrom, a storage spool
freely rotatable on said shaft adjacent said float-
ing member, a fixed eye member rigidly mounted
on said shaft adjacent the storage spool, a trans-
fer reel rotatably and slidably mounted on said
shaft at the opposite end of the reel, means
for independently rotating said transfer reel to
wind a filament coil thereon, and filament feed~
ing means including a swift in operative associa~
tion with the transfer reel.

23. In rope manufacturing apparatus, a
strander comprising a hollow central shaft, means
for rotating said shaft, means carried by said
shaft for twisting filaments around a central
core, means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
said shaft, at least one of said units comprising
an axially slidable sleeve concentric with and
frictionally mounted with respect to said shaft,
a main reel non-rotatably mounted on said
sleeve, a floating eye member mounted adjacent
said reel and adapted to draw a filament there-
from, a storage spool freely rotatable on said
shaft adjacent said floating member, a fixed
eve member rigidly mounted on said shaft ad-
jacent the storage spool, and a transfer reel
rotatably and slidably mounted on said shaift at
the opposite end of the reel.

24. In rope manufacturing apparatus, a
strander comprising a hollow central shaft, means
for rotating said shaft, means carried by said
shaft for twisting filaments around a central
core, means for drawing said filaments and core
through said last-named means, a plurality of
filament feeding units arranged end-to-end on
said shaft, at least one of said units comprising
an axially slidable sleeve concentric with and
frictionally mounted with respect to said shaft,
a main reel non-rotatably mounted on said
sleeve, a floating eye member frictionally mount-
ed on said sleeve and adapted to draw a filament
from the main reel, a storage spool freely rotat-
able on said shaft adjacent said floating member,
a fixed eye member rigidly mounted on said shaft
adjacent the storage spool, and a transfer reel
rotatably and slidably mounted on said shaft at
the opposite end of the reel.

DAVID J. YAKE.
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