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SPECIFICATION forming part of Letters Patent ‘No. 275,743, dated April 10, 1883,
| N | Applicatiﬂﬁ_ﬁled November 28, 1831, (No mudel.]'-___ | | S

A—— . . u [ )

To all whom it may concern: | S
_Beit known that I, MAHLON M. ZELLERS, of
Kent, in the county of Portage and State of
Ohio; have invented certain new and usefal Im.
provements in MachinesforMaking Rope, &ec.;
and I do hereby declare the following to be a

full, clear, and exact description of the inven-

‘tion, such as will enable others skilled in the

art to which it pertains to make and use it,

had tothe accompanying dra-

- 1ngs, which form part of this specification,

1§

20

My invention relates to machines for mak-

ing ropesor cables of any desired length, with-

~out joint or splice, of that class in which the
rope or cable is composed of strands each
‘consisting of a core and layers of wire or
the rope or-

threads wound around the same,
cable itself baving a core. about which the
strands are wound; and while the mechanism

which I shall describe is such as is particularly

~ adapted for the manufacture of ‘wire rope or

‘cable, I wish it to be understood that it is

- equally applicable without material modifica-

- tion for the manufacture of
bles from any material suitable for the pur-
‘pose. - ... - '

30

ropes, lines, or ca-

My invention consists in the novel construe-
tion and combinations of devices which will be

‘hereinafter particularly described and claimed.

In the drawings, Figure 1 is a view in ele-

- vation of iny machine with some of the parts

" omitted to avoid confusion, the omitted parts

35
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the lower main spider, and

being understood to be identical with those
which are shown. Fig. 2 is a horizontal sec-
tion on the line x x, Fig. 1,showing a partial

plan view of the driving gear-wheel and the

primary gear-wheel of the machine with which
It meshes, also illustrating the construction of
showing partially
the fixed gear which meshes with the rotary

- main gear-wheels. of the spider.: Fig. 3 is an

43

enlarged view of a portion of the machine,
‘partly in.section.  Tig. 3* is
section of one of the spool-frames on the. line
" x' of Fig. 3. Fig.4is a partial plan view
~of a spider which carries
~.of spool-frames.
‘bearings for the
- lower sets of spool-frames. - Fig. 6 is an en-

50

one of the lower sets
upper journals of one of the

larged plan view, showing the double-faced an-

a longitudinal

Fig. 5 is a'plan view of the

= wrnre eeeslelee—",
-

the pinion which gives motion to said wheel,
the spool-frame pinion, and part of the spool-
frame. Fig. 7 is a plan.view of one of the spi-
ders carrying the anti-friction wheels which
guide the wires from the upper sets of. spool-
frames. Fig. 8 is a plan view in detail of the
- gearing which transmits motion to the lower
spool-frames. Fig.9isaplan viewof the bracket
carrying the bearings of the shafts of said

pinions transmitting
hollow shaft which supportsthe spidercarrying
one of the upper sets
a detail view, mainly in section, illustrating
the lower wire-gnide and adjacent parts. Ifig.
11* is a section of the guide and adjacent parts
in line 22 2%, Fig: 11. Fig. 12illustrates a rope
such as manufactured by my machine, said
rope consisting of acoreand six strands wound

core withtwo coursesof wires, theinner course
haviug six and the outer course twelve wires.
Fig. 13 is a cross-section of the rope. - Fig. 14
is a view of the devices for forming and guid-
ing the finished rope. Fig. 15 is. a vertical
central section of the same at a right angle to
Fig. 14, Fig. 16 is a, fragmentary perspective
view, illustrating. the relative position of the
' arms of the two spiders which carry the upper
spool-frames.

strands. Fig, 18 is a detached.
view of one of the dies.

perspective
Fig. 19 isa side view

brake, L - o

Referring to Tig, 1 of the drawings, the
letter A indicates a bevel-gear driving-wheel
fixed upon a shaft, which may receive its ro-
tary motion in any convenient manner. Thig
bevel-gear wheel meshes with a bevel-gear, B,
‘which isrigidly keyed upon the vertical hollow
shatt B, which is the main shaft. of the ma-
‘chine, and carries the devices which produce

| the strands that:.are brought together - and
‘wound about a central core to form the finished -
rope.. - Upon the shaft B’ are fixed a series of

‘Spiders which carry the strand forming and
‘guiding devices;and these spiders and the sets

. | of st’rand;forming devices will vary in number
‘nulargear-wheel whichimparts motion toone of |-according to the special character of the rope

ofspool-frames. TFig.1lis

thereupon, each strand consisting of a ceutral

_ Fig. 17 is a top view of the spi- -
der carrying the guide-wheels for the finished

of one of the spool:-frames, showing the spool-

| theuppersetsof spool-frames, and showin galso

o
tr

6o

| gearing. Fig. 10 is a detail plan view of the
a reversed motion to the
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" many spool

7, upper and lower sets of spools shall be so ar-
- ranged that the axis of each lower set shall |

B - over guides. If the upper sets were all ecar-

2

 tobemade. In the present.instance 1 have
~ ders, 0,C’, (% and C° the lower spider, G, car-
~ rying the devices which place in position the
¢ coresy of the strands, Figs. 12 and 13,and wind.
7 aboutsaid cores the first course of wires, y',and |
~ the two spiders C’ and C? carry the devices |
~ which apply the second cours>s of wires as
 shownaty® The first course has six wires, and
1o the second course twelve wires in the present
~ instance, and the second is the outside course,
~ though it will be understood that additional

~ courses of wires may be applied,and the shaft
B’ be provided with spiders carrying devices
¢ for that purpose. The spiders ¢/, C*, and C°

-7 aresimplybands which sarround the shaft and

~ have radially-projecting arms ¢’ ¢’ ¢’ respect-
~ively, which carry at their ends' the devices
~ whichthespiders are intended to support. The |
.6 lowermost spider, C, is composed partly by the

~ bevel-wheel B, the spider-arms ¢ having their
~ ioner ends secured in sockets or seats formed |
~ for them in the upper face of said wheel. The ; ends o 1 hollow shafts 1% >
~ mechanism for forming the strands comprise, . ‘their lower bearings in the ends of the arms
< among other devices, revolving sets of spool- | of the spiders C’ and Cf, respectively, and
" frames,in which are mounted the spools which | their upper bearings in the ends of brackets
~ deliver the wires for the cores and surround-
~ ing courses. These mechanisms will be here- |

~~inafter particularly described. The uppermost |

" found it convenient to use two separate three- |

 16. The reason for this arrangement is that

- .

~ spool-frames below for applyingthe first course.

1 vl of wires about the core, and such upper circle § being carned aroune oy »oo ST 2
EE .::;.f-ii};;;;_;;pfspc;el-;fmfmfese:hvats;-tﬁer@eﬁqumiee{f:fthe;di;a;m.;;;;G’fégw:hiene-;zth;ez;éshsafc;;Eféémtjat;es;;;é;fl;fheiigeariﬁﬂgfé;---.;:i;ffii.
 ¢o eter of the lower. 1t is desirable th: t these | for transmitting motion to the spool-frames .

. | will be presently described more particularly.

- - .

' beinline with the axis of the correspondiug.
" upper set, in order that the unfinished stran
" ccomay pass from the lower guide directly to the

77 hollow shaft of the upper set of spool-frames, |
and thus avoid the necessity of its being bent -

essarily have very long arms, in order that its
sets of spool-frames might be in a circle where
they would have room to revolve clear of each
other, and then the lower spider would have
to be provided with arms of the same length
as the upper spider, in order to bring its sets
of spool-frames in a circle having the same
diameter as that of the upper sets. By di-

D is a fixed horizontal annuiar
surrounding concentrically the shaft B/ and
rigidly supported by standards d, secured to
the bed-plate or foundation of the machine. EEREES
| This fixed wheel meshes with rotary gear-

-gpiders G, having a

0 4c course of wires to a strand earries twice as |
s as does the corresponding set of | wnat B and suaiv L.

“ | a rotary motion about its axis, in addition to =
being carried around by tbe spider (x and ring.

‘tnbular,-as shown

strand:

f,and thence directly through passages.ina. .

‘viding the upper sets of spool-frames into two
‘divisions, however, it will be seen that L avoid
‘using spiders of such large size, the sets of 70
‘spool-frames of one division bhaving ample
‘space to revolvein a different plane from those
‘of the other division, while their centers are
in vertical line with the centers of the respect-
“ively corresponding set of lower spool-frames. 75
The shaft B’ has its apper and lower journals ﬁ
arranged in suitable bearings, and whenitre- .

volves of course revolves the spiders and the

mechanism they sapport.
nular gear-wheel, 80

| wheels E, fixed upon the lower ends of verti- 85
cal shafts B/, which have their lower journals

supported in bearings formed in the ends £

the arms ¢ of the lower spider, C, and their

upper ends loosely connected with the Jower y

L

‘ends of vertical hollow shafts E?, which have go

‘M, fixed upon said arms. The lower vertical
shafts, E’,are counected with the upper shafts, g5
_ _ ing, (shown at K, K/, K%~
30 spider, C’ carries at the ends of its arms ¢ | K3, and K4 and which will be more fully here-
- simply the outer friction grooved guide-wheels |
R, over which the completed strands pass to |
~ guide S above. The lowermost spider, C, bas |

- six arms, ¢, as indicated in Fig. 2, aud, as be-

- aq fore stated, carries all the devices for placing
77 the strand-cores and winding thereon the first

" courses of wires; but for carrying the devices |

" forapplying thesecond coursesof wires have | arms g bearings g’ for the lower journals of

........

E?, by reversing-gearing, (shown.

the arrows marked thereon, motion in a re-

" tween the arms of the other, as shown in Fig. | upou which are formed the bearings g for the

‘upper journals of the said. spool-frames. The

and each, throngh its said pinion aud gearing
(shown at I! 7 I? F? F°) and shaft I, receives .-

. . PP . . -

in Fig. 3% and through

guide, H?, as-shown at the left in Fig. 1,a0d
| up through a die, H,arranged within a frame,
“H’, which forms the top portion of shaft E'. 1

" ried by a single spider, such spider would nec- | On the_right-hand side of the machine, as .

shown in Fig.1, the wires from the spool-
frames F7 pass under guide-pulleys f!, instead
of directly to the guide H? above, said pulleys
being mounted at the ends of arms projecting
from the shaft E/ on that side which i8 longer
than the corresponding shaft E’ at the left,
this increased length being rendered necessary
by the fact that the devices with which the

inafter explained,) so that when the shafts E'
are rotated in one direction, as indicated by
1GO -
verse direction will be transmitted, through
| the gearing referred to, to the shafts K%as
also indicated by arrows. The shafts I’ carry
o at the extremities of their =~
s three- | the rotary spool-frames 7 in whichare mount. . -
.o armed spiders—one above the other—and the | ed the spools f, and said shafts also carry,at
_______ © 7 'arms of one projecting opposite the sprces be- | a suitable distance above the spiders,ringsG/,

spool-frames. The 110
| spool-frames F7 are provided with pinions F% - =

. the set of spool-frames for applying the outer

fg

The upper joarnals of the spool-frames F7 are
SRR an B o dilge o)y LA PRI 1200
‘these journals the wires pass from the spools

130
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~ shaft at the right 18 connected at its top are
carried by the arms of spider C? which is
higher on shaft B’ than is the spider (¥, for
. the reason already explained; the guide H? at |
5 the top of the right-hand shaft being at such
& distance from the tubular journals of the
spool - frames below, the wires issming from
sald journals would rub against the 1nner
~edges of the upper ends of said. journals if
1o led directly to the guide H?, and cause a con-
siderable resistance to the tu rning of the spool-
frames and a seriously detrimental wear of |
the wires and journals; hence the necessity
of the guide-pulleys £, which guide the wires

15 centrally from the tubalar journals, The Spl-
~der G has seven arms, as shown in Iig. 4, and |
carries seven spool-frames, the spool f of one-

of which supplies the core-wire for the strand,
and the spools of the other six supply the wires
20 for the first course. The guide H? has oue of |
1ts passages, as shown in Figs. 11 and 112,
formed to gnide the core-wire, as shown at Y,
straight up through the center of the die H,.
‘while the passages for the other wires termi-
25 uate at their upper ends in a cirele about the
passage for the core-wire, so that as the guide

revolves the six wires from the outer PASsa ges

will be wound upon the core-wire spirally, it |
being understood, and as will be hereipafter
- 32 explained, that the wires are all -drawn alon o
together at a proper speed. From the dije ,
~that part of the strand whieh is formed by the
devices ecarried by shaft E’, and which con-
sists of the core-wire and the first course of
35 8ix wires wound therecon, passes straight up-
ward through the tubularshaft X2, and through |
the die QQ carried at the top of said shaft, and
- as 1t passes through the die has applied to it

- the outer course of twelve wires, whicl are

40 drawn from the spools earried . by the. spool-
frames f7, which are suppotrted by a spider, I/, |
carried by the hollow shatt E?, and are re- |
volved in a direction the reverse of the move.-
nent of the lower set of spool-frames, so that
45 the outer course of wires is.wound oppositely

‘apon the inner course. A more detailed de.
“scription of the devices for applying the onter |
course of wires will presently be given. The
finished strands from all the dies Q of the ma-
5o chine pass over the respective. grooved anti-
friction guide-wheels R, which are mounted at
the extremities of the arms of the upper spi-
der, C% which is fixed upon tlie main shaft
- B/, The dies H aud Q simply serve to hold
55 the strand steadily, and their rotary motion
results only: from its being cofdventent to |
mount them upon the rotary shafts 1ustead of
construeting stationary . supports for them.
- Fromthe guide-wheels R the finished strands—
6o siXin numberin the present instance—are con-
verged toward a thick ci realar plate, 8, which
18 tixed upon and quite near the upper end of
the main shaft B/, and forms an extended up-
~_per journal for- said shaft, baving its bearing
65 8 formed in a fixed heavy top plate, S% which
I8 supported by beams 8¢, suitably arranged in ]
the building in which the machine is erected. ,

—

This ,'pla'tafS". has suitable 'open'i,tigs, through

‘which the strands pass to a guide, S, which is

fixed upon the top of the shaft B’, and has six

s

70

upwardly-converging passages, s, terminating

that of the borg, or central passage of the shaft
B’. The guidé S has a hollow central shank,

~at their upper ends in a circle about an axial
-passage, ¢', the axis of which is in line with

$°y which projects from its lower face,and this
shank fits into the upper end of shaft B, where

1t is secured by snitable screws passed through

1

the wall of the sbhaft and binding upon the
- snank. The strands Y pass upwardly from

the gnide S through a stationary die, Q’, which
I8 supported by standards q’ ¢', secured to the
top plate, 8% and as they pass through said

dié are, by the rotation of the shaft and guide
8, laid spirally around a core-strand, Y/, which
18 drawn upwardly through the tubular main

80

shaft B’ and central passage of the guide S,

thus forming the complete rope Z. The com-

pleted rope, consisting of the core-strand aud
the six outer strands coiled thereon, passes

from the die Q to a suitable take-up reel, (not

-shown 1n the drawings,) the speed of which is

to be regulated in the ordinary manner em-
ployed for regunlating the tu ke-up reels of rope-

making machines. The take-up reel may be

located at any convenient point, and the rope

pass to it over suitable guides.

I have not deemed it necessary to show in
the drawings a reel for delivering the core.-
strand which passes upward through the tabu-

lav shaft B’, as it will be readily understood
that such a reel may be arranged as required
or couvenieut, and the strand guided to the

open lower end of the sha't in the ordinary
manner, | | |

- Whenby meansofthe driving-wheel A, which
meshes with wheel B, rotary motion is com-

municated to shaft B/, the rofary gear-wheels

E are caused to traverse the periphery of the
fixed gear-wheel D-and receive motion there-

from, this motion being in turn communicated
‘through all the shafts E/ and T2 to all the
strand-making mechanisms, and the take-up

reel winds up the completed rope. o
The strand which forms the core of the coIn-

‘pleted rope may Le similar to the outerstrs nds,

go

95

00

10§
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or may be of jute or any other desired mate.

rial. This core-strand is of course manufac.

tured prior to the commencement of the mak-
ing of the rope by the machine, as described.
Having now given a general description of
the construction and operation of my machine
as a whole, [ will deseribe with particularity

120

and in detail the mechanism for makiong a sin-

gle straud of the rope, it being understood, as
already stated, that the several complete sets

of strand-making mechanisms are identical in
construetion and operation. - o
- As already stated, the vertical shaft 15/ Lia 3
Itslower bearing in the end of one of the arns
¢ of the lowermost spider, C, and has tixed upon

its lower end, which projects below said bear-

125

13c

lng, a gear-wheel, E, which meshes with the

fixed gear D.. On the upper side of the end



K

{

7 of the arm ¢ is rigidly fixed an annular gear,

10

F, which surrounds the shaft E/, and 1mme-
diately above this fixed gear is the spider
before referred to as fixed upon said shaft ami

having seven arms, carrying the spool-frames

F?, each of said spool-frames having rotary
motion about its axis as well as a revolving
motion with the shaft E’. The fixed .gear F

‘meshes with a rotary gear-wheel, F°, which is

keyed npon the lower end of a short shaft; F,

- which has its lower bearing, f*, carried by the

20

spider G, and its upper bearing in a bracket,
1%, which is fixed upon the shaft E/. Uponthe

“upper end of shaft I* is fixed a gear-wheel, F?,

which meshes with an intermediate pinion, F?,
mounted apon the bracket, and this pinion in
turn meshes with the spur-gear f¢ of a donble
gear-wheel, F/, which is loosely mounted upon
the shaft E’ above the bracket f°, and has a
bevel-gear face, 7, which meshes with the pin-
ions ¢, with which the spool-frames K7 are pro-
vided. It will now be readily understood that
as the shaft E/ revolves the spider G and
brackef f°in the direction indicated Ly the

arrows the gear-wheel F° will be caused to

traverse the toothed periphery of the fixed
gear ¥ and receive motion therefroin in the

" direction indicated by the arrow on shaft I,

30
35

40

45

50
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and that motion in the same direction is caused

in gear F3, and through pinion F? to the loose
double gear K, the bevel-face f7of which turns
the pinions I°® and causes the spool-frames E7
all to rotate about their axes in the direetion
indicated by the arrows marked therecon. The
purpose of  this rotation of the spool-frames
about their axes will be presently explained.
Each of the spools f has one of its heads of
greater diameter than the other, as shown at
8 and this extended head has a broad pe-
riphery and enters a recess in the side of the
spool-framme when the spool is in place on its
spindle. Upon the edge of the spool-framne is
secured one end of a finger-spring, /¥ the outer
end of which bears upon the periphery of the
spool-head,  as shown in Fig. 19. lLoosely

G.

through an intermediate portion of the spring -
~ f? passes a thumb-screw, /1%, which is tappcd

into the spool-frame, its head bearing upon the
outer surface of the spring. By adjusting the
screws the spring may be cansed to bear with
greater or less tension upon the head of the

spool, and the spool may be thus prevented
from giving off slack wire. The gearing for
imparting themotion to the spool-frames about

their axesissotiined or proportioned that each
spool-frame F7 shall make one complete rota-
tion upon its own axis for every revolution it
makes about the axis of the shaft I/, this be-

ing for the reason that otherwise the wire ;
drawn from the spools would be twisted indi-

vidually, and not only thereby weakened, but
laid in the rope-strand under a strain that
would cause the kinking of the strand and
also of the finished rope. |

As before explained, the shaft E/ carries the
frame H', which springs from the guide H?,

l
l

275,748

proper, and this guide hasits passagesproperly
arranged to guide one of the seven wires
straight up through the die H and the others
to be coiled abount it. The die H is composed

of two bars, h &', hinged together at one end,

and the bar 4’ having atthe otherend a tongue,
k%, to enter a slot in the bar A, the tongue A? and
bar % being provided with pin-holes, in which
a pin, A% may be inserted to lock the two bars
together. Each bar has formed in ifs inner

face & semicircular cavity, and when the two

bars are closed together these two cavities

form the circular passage of the die through

which the strand passes, and is thus kept to
uniform size. The bars are sapported by
standards k* k4, one of which preferably forms

70

75

80.

thehinge-pin. Thestandards arescrew-thread-

ed on their upper portions, and adjuastable nats
IS 1o are used to regulate the height of the

die from the guide as desired.

Having nowdescribed themechanism for plac-
ing the core and laying the first course of wires
of the strand, I will proceed to describe the de-

Qo

vices for laying the second course, which isto

be wound in an opposite direction to the first
course. To accomplish this reverse winding
the tubular shaft E? is given rotation in an
opposite direction to the rotation of shaft'E,
and this opposite rotation is accomplished by

95

the gearing shown at K, K/, K? .Kﬁ, and K4,

as follows: -

K indicates a gear which is rigidly attached
to the top plate, H3, of the frame H’, which 1s
carried by shaft E’, and this gear rotates with
said shaft in the direction indicated by the ar-
rows marked thereon. The shaft E? projects
below its bearing in the end of the spider-arm
which carries it, and its lower end passes
through the central aperture of wheel K and
top plate, H3 thus forming a pintle about
which the wheel K revolves.

Theintermediateor reversing gear-wheel, K’,
is mounted on astud projecting from a bracket
of the spider-arm ¢’, and eshes with wheel
K, and also with the gear-wheel K? which is
keyed to the lower projecting end of a vertical
shaft which plays through a bearing formed
in the arm ¢/, and has keyed to it, above said
bearing, the gear-wheel K3, which meshes with
the gear - wheel K%, which is keyed upon the
shaft E2. The gear K, through the interme-
diate gear, K’, imparts motion to the gear-
wheels K2 and K3 in the direction of the ar-
rows marked on said wheels, and the wheel K?®
tarns the wheel K* and shaft E?, upon which it
is fixed, in the direction of the arrow on said
gshaft—that is, in a direction the reverse of the
rotation of shaft E’.

The shaft E?, as already explained, carries
the spools which supply the wires for the outer
course of the strand, and these spools are
mounted in spool - frames f7, identical in con-
straction and operation with the spool-frames
F7 already described. The mechanism, how-
ever, for imparting motion to the spool-frames

f' is different from that described for moving

which is fixed to the upper end of the shaft ! the lower spaol-frames.
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A fized wheel, L, i firmly seciired to the
-end of an arm, M, projecting from arm ¢ and

- carrying the upper bearing of the shaft E?

-8aid wheel.

U

which rotates loosely in a’central ap )
| " A crown-spider, L/, is fixed upon
shaft E? and is provided with downwardly

* and outwardly projecting arms I, having bear-

. 10

ings I and P, in which are mounted the jour-

‘nals of the spool-frames /. Upon the top

aperture of

| sage which has its axis in line wi
| the bore of the tubular shaft. E2, D
| tthe partly-

- It has already been explained tha

top section and having a ecentral larger pas-

. , ! . : _ .

finished strand passes upward through the hol-

passages of a guide-plate, HY, fixed upon the

th that of yo

low shaft E%- It passes out through the cen-

1 tral passages of the top cone-section and the

guide-plate H%, and thence through the center

plate of the crown-spider I/ is mounted a. of a die, Q, in all respects similar to the die H, -
double annular gear, I?, surroundin g the shaft | heretofore described, but having a larger pas-

~.E? and. bhaving its bearing on ‘the margin of | sage to accommodate the increased size of the

I8

sald top plate. This annular gear has an

outer bevel-gear face which meshes with the
bevel-pinions f? of the spool-frames 7, and an

Interior spur-gear which meshes with a pinion,
L%, keyed to the upper end of a short vertical

~shaft which is mounted in a bearing formed

20

1n the spider I/, and has fixed to its lower end

‘a pinion, I3." When the shaft E? rotates in

the direction indicated by the arrow marked
thereon the pinion L3 is caused to traverse

~ the toothed periphery of the fixed gear L. and

25

~ on the top

3°

receive therefrom motion, as indicated by the
arrow, and the pinion L¢, moving in the same |

direction, drives the annular gear 12 around
plate of spider I/, so that the outer
bevel-face of this gear communiecates a rotary
motion to the spool-frames through their pin.

lons f?, this motion being in the direction indi-

~cated by the arrow on the pinion f2 in Fig. 3.

35
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" lution about the axis of shaft E2,

45

.50

The gearing which communiecates motion to

the annular gear L2 is so arranged as to cause

- Sald gear to move more rapidly than the spi-
der L/, so that said gear makes a ‘complete
revolution with the spider and-an additional

movement besides while the spider is making
one complete revolution, the additicnal move-
mnent being sufficient to communicate to each
spool-frame f’ a complete rotation about its
axis in the same time that it performs a revo-
The rota-
tion of the spool-frames on their axes is to pre-
vent the wires from being individunally twisted,
as before explained with reference to thé lower
spool-frames.  There are twelve of the spool-
frames f/, and the wires are led from the

spools through the tubular upper journals of

said frames the same as in the frames F?, pass-

ing thence under grooved anti-friction wheels |

0O, carried by the arms of a small spider, O,

fixed upon shaft E2, -

Upon the hub o of t_h'e' spitder O’ rests the

- first section of a tension device, P, which is a

55

cone composed of sections which are alter-
‘nately loose and fixed upon “the shaft E2?, the

~sections p being loose and those marked p’

6o

being fixed. Projecting from these sectiouns,
respectively, are lugs or pins arranged in lines
from base to top of the cone, there being a line
of pins for each wire, and the wire is passed
alternately on opposite sides of the pins in a
line, and from the top pins all the wires pass
through converging passages in the extended

65 top section, which is fixed upon the top -of |

shaft E2. T¥rom the passages of this top sec-

tion the wires pass through the converging |

e —

|

two wires need break jo'nts at the

strand.. As the strand,in its unfinished state,

‘passes through the die Q the revolution of the
| shaft E? causes the converging twelve wires
from the upper. spools, t¢ be wound spirally

80

about it in opposite direction to the first course

| of six wires, and the completed six strands
which are to be applied to a main core to com-
Pplete the rope all pass from the dies Q over
the wheels R, and are converged through the
main upper guide and applied to the main core
1u the main die Q’, as has been hereinbefore

fally described. o ,- L
It is obvious that I need not limit my inven-

tion to the use of any definite number of spool-

frames in a set, nor to any definite number of
the series of spool-frames, as this will be de-

termined by the number of strands that a fin-
ished rope is to have, or to the number of
courses of strands that a rope.may have. TFor

90 :

.95

instance, if a rope is desired to have a central =

core and two courses of strands, the machine

would require a corresponding number and
series of strand-making devices and their acto-

‘ating mechanism to accomplish the work. -

It will be observed that by the use of my

machine I can make a continuous unbroken
rope of any length whatever, because when the

107

t{js

wire upon any spool is exhausted the mere .
splicing of that single wire will not affect the

strength of its strand or of the rope, 'an',d-no_-

‘same place
in a rope. |

In practice, when a spool of wire has been

exhausted 1 have been accustomed to braze the
end of the wire to a fresh spool, and thus have
in effect single unbroken wires in every strand.
Having fully deseribed and explained the
construction and operation of my invention,
what I claim is— | -

1. The combination,with the fixed or station-
ary gear D, of the central rotary shaft, B/, the

spiders carrying the lower and the upper
strand-makingdevices, the vertical spool-frame

11O

shafts E’ and E?, the gear-wheels E, carried by

the shafts E’, and intermediate connecting-
gears between said spool-frame shafts for

transmitting rotation to the shafts E? from
shatt I/, substantially as and for the purpose

set forth., | |

2. The combination, with the continuous
main central tubular shaft, the spiders carried
thereby for supporting the strand-making de-
vices, and .means for rotating said shaft, of

the series of spool-frame shafts £/ and E?, hav-

ing their axes in the same line and carrying
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the spiders carrying the lower and the upper | frames which it carries, substantially as and
strand-makingdevices,the vertical spool-frame | for the purpose set fortl.
shafts E’ and E? the gear-wheels E, carried by | Intestimony whereof I have signed iny name
the shafts E’, and intermediate connecting- { to this specification in the presence of two sub-
40 gearsbetween Bai?_l spool-frame shhafts forf":ransz- scribing witnesses. l
mitting a reversed rotation to the shafts E T 12
substantially as and for the purpose set forth. g MAHLON M. ZELLERS.
. 6, The combination, with the continuons Witnesses:
main central tubular shaft, the rotating spool- W. W, PATTON,
45 frames, and means for rotating said shaft, of M. G. GARRISON.
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