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" -whieh the strain applied thereto will be borne:
- --bg, all the wires, and to obtain a superior work [ shatts, showing the slotted tube with the Ley :

ing-rope and materially lessen the cost of 'same.
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- UNITED STATES

PATENT FFICE" :

BREDERIGK A. WISWELL, OF BEEBE PLAIN, ASSIGNOR TO CHARLES C.
s COLBY, OF S’I‘A’\TSTEAD QUEBEO CANADA.

ART OF MANUFACTURING WIRE ROPES AND CABLES

| SPECIFICATION furmmn' part uf Letters Pa.tent No 276 315 da.tecl Aprll 24 1883
o Applmatlen ﬁled September .24 1881 (Le muﬂel ) - ' '

- To all whum it ma J concern: |
‘Be it known that I, FREDERICK A WIb-@
“WELL, a citizen of the Dominion of Canada,
1esu11ug at Beebe Plain, in the county of Stan-
stead and Province of Quebee, Canada, have
invented certain newand useful Improvements
in the Art of Manufacturing Wire Ropes and’
and I do hereby declare. the follow-
ing to be a full, clear, and exact description of -
the inv entlen, such as will ~enable others.
skilled in the art to whmh 1t appertams to
~ make and use the same.

Thisinvention relates to i 1 provemeutsm the

‘art of manufacturing wire ropesand cables, the* |

purpose being to obtain a rope or. eable in.

- ~ To effect these results I lay individual wires

20

. e
35

o 40
- chlue

45

around a core to form- a cord, next lay indi-.
~vidoal wires around a core to ferm a strand-
- ‘core, next lay the cords around the strand-
core to form a strand, and lastly lay a num-,
‘ber of the strands aruuud a.main or rope core
to form the rope, all in one eontinuous opera-
‘tion ; secondly, I lay individual wires around
- ¢or es to form cords, next lay the cords around:
- strand-cores to form strands, and lastly lay-
‘the strands around a main or rope core to form-
‘the rope, all in one continnous operation. .
The following description, together. with the:
_dmwmge, describes and shuws a machine for.
- practically carrying out my improvement, and
the claims indicate the nature thereof. . -~
‘Referring to the drawings, Figure 1, Sheet
"1, is a side elevation of a machine adapted for
'edrrymg out my invention, some of the parts
. being broken away to more clearly illustrate
the prlueqml working portion of the same.
. Sheet 2, is a front elevation of the ma-
Fig. 3, Sheet 2, is a rear elevation
‘thereof, the bend wheel and the weight to be
- placed on the friction-lever being removed.
Fig. 4, Sheet 3, is a plan view of the machine.

Fig. 2

Fig. o Sheet 4 is a detail view of one of the

geuerul heads, w1th four of the cord-shafts re-
“‘moved and another broken away to show the |
- tube passing through the same.
'""longltudlml vertical section of Fig. 5. Fig.

“KFig. 6 1s a

p' projecting through the slot.
plan view of one of the spools on a epeul -arm,
showing the disposition of the holding spring-.

-button.

ing head and die.

- | heads.

showing the melmed path of a wire.

heads

1*1g 8 is a rear elevqtlou of the same.

Fig. 9, Sheet 5, is a detail view of part of the

drawmg off meeha.msm as seen from the side

thereof farthest removed from the drawing-off

wheel. . T ig. 10 .is a sectional view of the same

in the direction of the arrow 2.

Fig. 17 is »

Figs. 18, 19, 20, and Z1 are seetleuel
details of. I‘Iﬂ* 17, ehowmo the various posi-

tions of the narts in the aet of securing the_' S
| spool on the speel arm and after the same. 18

held thereon.
‘section aund elevutmu of . the main or rope lay-
Iig. 23 shows details 1n

Fig. 22 shows detail views in

elevutleu and secfion of one of the Spiders

which act in connection with the strand-laying
Figs. 24 and. 25 are enlarged.details 8o
‘of the rear end of the strand-shaft, showing =
the arrangement of the thumb-nut and its eoil-
spring thereon, the latter figure being in sec-
26 1s.a tmnsverse SBLtI(DI‘l of the
{tiller-rope,” showing the arraugemeut of the.
Tig. 27 is a: similar view of

| the ¢ transmission-rope;” and Fig. 28isanen-

tion. Iig.

wires and-'cores.
larged detail view of one of the cord-shafts I,

Ifig. 23
is a tmusverse vertical section on line & uf

1 Fig. 6, showing the extent of the hub k withits
arms K bruken ewfw aud the arran gement uf -

the openings /~.
~Corresponding parts in the sev eral ﬁgures
are dencted by similar characters of reference.’

In the acecompanying drawings, A marks a
heme of suitable strength and duneusmna to .

support the operating machinery.

65

75
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‘B is a central hollow shaft, having its 1e'11:' )

o 5o 7 is a flOIlﬁ elevatlou ef one of the generel 1 eud supported in bearings « a’ secured upou [00

on line y ¥ of T Fig, 9, TFig. 11 is a similar view Sh
on line z 2z, Fig. 9." Tig. 1‘? is a front eleva-
tion of the parts. bhewu in Fig. 9. Ifig. 13,
Sheet G, is a longitudinal 1ert1ea,1 SGLtIOIl of. -
one of the cerd shafts with acecompanying
mechanism. Fig. 14 isan enlarged transverse
| vertical section on line x z of Fig. 13, looking . .
I‘lﬂ‘ 15 isa
similar view on line w w, Ifig. 13, leoluun' in
- the direction of the mrrow 1. Fig. 16 is a sec-
tional detail view of a part of one of the cord-
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cross-pieces a® of the frame A, and its forward | presses against said sleeve 74 (See Fig. 6.)

end held into the rope-laying head C, which in
turn rests upon bearingsa?, attached to a cross-
piece, a*, forming part of the frame A. This

5 rope-laying head Cis made solid or in the form
of a shell, as convenience may dictate, and is
provided with a number of oblique openings

or passages, ¢/, and a central opening or bore,

¢’, at its forward end, inline with the opening

10 through the hollow shaft B. A die, ¢, is held
in this bore ¢* by means of a set-screw, ¢, pass-
ing through the rope-laying head and into said
die ¢. The die ¢ is formed of longitudinal sec-
tions, in the present instance of two pieces or
15 halves, ¢, one of which is provided with a de-
pression, ¢®, inits face, extending its length, to
receive the other half, having a corresponding
projection, ¢*, so that the parts will register to
form a cylinder when placed inthe rope-laying

20 head. The die ¢ has a central opening, c’,
throughount its length, of a diameter equal to

that of the rope which is to pass through it.
Further, the opening ¢" of the die cis flared at

the rear end, as at ¢%, as particularly shown in
25 FKig. 22, so that the strands passing from the
strand-laying head I?through the oblique open-
ings ¢’ in the rope-laying head will impinge
~against and be guided by such flared sarface
¢’ to the rope-core in said die ¢, and thus be

3o laid evenly around said rope-core to form: the }
rope. -When different-sized ropes are made,
dies ¢, haviug.correspondingly-sized openings:

The purpose of forming the dies

¢', are used.
_ ¢ in longitudinal sections ¢* is to permit said
25 sections to be inserted into the rope-laying

head C without cutting the rope-core or the |

-rope 1tself,which passes through said rope-lay-
ing head to-the drawing-off mechanism. One
object for providing the depressions ¢® and cor-

40 responding projection, ¢, in the sections ¢t of
the die ¢ is to prevent sidewise play of the sec-

tions, should they not fit- snugly in the bore ¢

~of the rope-laying head C; also, to cause the

circumferential surface of the central opening,.

45 ¢’y of the die ¢ to be always presérved, and thus

- prevent damage to the rope that might other-

- wise oceur from abrasion against tbe sharp

edges of the sections of said die. The -die ¢

may be provided withacollar, ¢,integral there-

5o with, at:its outer end, to limit its insertion into

the bore of the rope-laying head C. -

- A hub, d, secured to the shaft B, has a num-

ber of radial arms, D, each provided at its ex-

tremity with a sleeve, d/, to receive a hollow

55 shaft, B, known in this connection as the

‘¢ gtrand-shaft,” the forward end of which is se-
cured-in -the hub k.. - S

The strand core-laying-head T is composed,

first, of a piece, f, (see Figs..5 and 6,) shaped

60 somewhat similar to a trancated cone, with a

reduced portion to-fit in the hub %, and hav-

- 1ng a central bore; and, secondly, of a sleeve,

*, conforming to the outer-surface of -said

piece f, and free to rotate thereon. The sleeve

65 f*is held to the piece f, and ‘the latter in the

hub & and against the shaft E by means of
the tube f’ screwing into the spider ¥3, which

-Said tube /7 extends rearwardly through said

hollow shaft I, and receives an interiorly-
screw-threaded thumb-nut, /2. (See Ifigs. 24
and 2b.) A coil-spring, /5, encircles the nat
J* between the shoulder of said thumb-nut #2
and the end of shaft B, so that when said
thumb-nut is screwed up the pressure exerted

on the wires between the sleeve f* and the

piece f composing the strand-core-laying head

I¥ will be yielding, to permit any irregular sur- |

faces on the wires to pass through said strand-
core-laying head If, and thus prevent break-

age of the wires.

The hub % is provided with openings f?, as
shown 1n Ifig. 6, to direct the wires from the
spools. to the laying-head I'. The spider I3,

‘having the slots, as shown in Fig. 23, is de-

signed, in. connection with the guideways or
grooves 1n the laying-head, to keep the wires
out of contact with each other and insure their
proper:laying around the core. The hollow
shaft B 1s provided with spool-carriers L, hav-
ing spools M, the latter being held to the arms
[ of* the former by means of spring-buttons e,

the said spool-carriers L, spools M, arms [, and

spring-buttons e being in every respect similar

to the like recited parts on the cord-shafts I,

to be presently described.
The sleeves d’ of the arms D, in
shatts B freely revolve,are provided with arms
or pins. d* screwed therein, and earry core-
spools d° and shields d*, of like construction
and-arrangement as those on the sleeves of
the-arms H, arranged in connection with the
cord-shafts I, as hereinafter described.
Considered. alone, the laid strand-core is
produced in the following manner, viz: Upon
imparting motion to the strand-shaft E from
the shaft ‘W, arranged back of the arms D, as
described hereinafter, the wires contained on
the spools M of said strand-shaft will pass
through the strand-core-laying head I and be
laid around the core, which extends from the
core-spool d? to and-through the hollow strand-
shatt di. - Of course in this operation of the

‘machine, as well as in others, the wires must

be drawn from the spools at a desired speed
through the operation of the drawing-off mech-
anism., - S |

- Two arms, I/, extend in a curved manner
forwardly from the hub, &, and joining at their
forward ends, the reduced portion f° thereof
enters. the strand-laying head ¥? to support

the latter in the manner shown in Fig, 6. In

the- present instance the arms E’/ are cast in
one piece with the bub & and its vertical arms
K, and, as stated hereinbefore, the openings

f%are made through said hob. The strand-.

laying head I is further supported and firmly
braced as against Jateral pressure in the end
of the arm G, radiating from the hub ¢, secured

‘to the hollow shaft B. - With the exception

that the strand-laying head itself contains

70

75

_80_

9o

95

which the '

100

10§

I10

I1§

I20

12§

130

openings If*,-as shown in Ifigs.5.and 6, to di- |

rect the cords {from the cord-laying heads, to
be set forth presently,itis similarto the strand-
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~ core- 1aymg he‘ld I‘ descrlbed herembefore,
~and is provided alsa._mth a spider, %, tube ¥/,

- thumDb-nut 5% and coil-spring 73, correspond | as shown in Fig. 21.
- ing with the splder E3,

and spring 75, connected with the strand-core-

srtube 17, thumb- nut 1%,

laying head F. By this. construction a space

is provided between the: strand-core-laying

head F and the rear énd of the strand-laying-

head mechanism, whereby adJustment of the
_]atter can be made.

Journaled in a bracket, 9% attached to the

B end of each of the radial arms x,is a grooved

. pulley, ¢’ , the grooved surface of which is in

DR R proper angle from the contact-surface of* said
. .20 |
~ stead of from the mouths of the strand- Llyum'

line with the bore of the strand- h)mg head

F? in order that the strands coming-from the

strand-laying heads will pass over said pulleys
on their way to the rope-laying head*C, and
thus canse the strands to converge . the

grooved pulleys to the rope:laying head, in-

~heads to the said rope-laying head, whereby
 the working: of the strand-laying heddq will

30

not be mterf'ered with, nor such heads 1"2 bb

4-._.-.

sub]ected to lateral stram..

- Firmly attached to each of the bt[‘ﬂ,tld shatts_; -
_ D immediately in front of the sleeve d’on the | bem een the spools and the cord- lavmg head

: .'em] of each of the radial arms D, is a hu, k.
~having a number of radial arms, H, the ex
tremities of which are provided w1t11 sleeves

I, toreceive hollow shafts I, termed the ¢ cord- | .

o - shfmfts,” the outer end of each of which is firmly
- secured in any suitable manner in a cord- lay-

-~ ing head, d,which has its forward end bearing |
35

in the end of one of the series of radial arms
K pmceedmg from hub k. The cord-laying

o head J is prom{]ed with a dle,y, similar to the

- die¢, employed in the rope- -laying head C, and
~is constructed in. general in manner: sumla;r

40

, 45_|

to said rope- layng head C, (see Fig. 13,) at-
~ tached to a bracket, k%

In ea(,h of the extremi-
ties of the arms K is a grooved pulley, ¥, of

the same constmctlon and to serve the same

purpose with relatmn to the cords as the
grooved pulleys ¢’ do to the strands. -
Held to the hollow cord-shafts I by means

of. set-screws. 42, or otherwise, are the spool-

- carriers L, fc}rmed each of a hub ¥, having
. three radmtmn' hollow arms, I, mchmng for- |
- go - wardly

‘is provided with a pin, I, passing transv erse]y |
o thmugh it near the outer end thereof, and is
farther provided with two slots, 14, in its end

opposite each other, as. clear].} seen in. I‘lgs 17'

o ﬂ.ﬂd 18.

.or at an acuate an gle wmh relation to
the longitudinal axis of the hub £ Eacharm

Looselj, hu.ng on the pin Z" of the spool arms

i is a spring- -button, 2, formed of one piece of |

spring-metal bent to form two parallel arms of
different lengths, the end of the shorter of

which is-bent at right angles thereto to meet

) ~ the surface of the other arm, which latter ex-
~ tendsbeyondsaid bentpurhon andisitselfbent.

‘a semicircular appearance.
_is provided with a eurved depression at about | which the tensile strain is increased.

downward aud then upward, so as to present
‘The longer arm

276,315

- eratlon

‘mentioned.

of'the spool-arm I when the spring-button is. m )
position to hold a spool, M, on-the spool- arm,

curved end of the longer arm of the spring-

it urther the reversely- 7

7O_h |

button presses on the disk of the spool to an

extent to overcome the “spring” in the wire

coiled thereon, and prevent the too ra.pld un-

coiling of the mre when the machine is in op-
The object of inclining. the spool-

arms !/, as described, is to permit the wires to

be ev enly fed from the spools to the hereinaf- B

coiling wire-against the coils on the spool, by

avoided.
By retaining the SpOOl holdels L on the hol

-low cord-shafts with set-serews %, I am en-
| abled to soiarran oo the said lmlders that the

spool-carrying arms will be radiated from the

“hollow cord-shafts in different lines, by which

the wires will be fed to the cord-laying head

ahother.

J without danger of entfmﬂlement mth one

‘ter-described tension mechanism at about the |
‘proper angle, and preveut side-play of the un-

8o

‘which entanglement of the wire or its wedg
ing or jamming with its coils on the qpool I3

5o

Free to furn on the (,ord shaﬁ; I,at a pomb -

5‘ J, is a disk, N, having an oblique or forwardly-
- .;mclmed pempherv, whichreceives aloosering,
-ﬂfn, constructed to Louf'orm to the mchned sur-

Pdtﬁ'llt No 244 974 dated. August
gmnted t() deard M Ball and I‘rederlck A
\VIH‘E‘E ell.

Fastened with a. het screw, 0" to tlue cord
sha,lt I, immediately in rear ot the loose disk
N, is a (,ollm O, against which the disk abuts,
__and which is pmﬂded with a number of bent

P marks a.follower arranged in hmutof the

-the cord-laying head J, as shown in Fig. 28,

to cause the disk N and ringn to rotate slowl_}

at: different speeds, by w hich new surfaces.of'
the parts will constantly be presented for wear, -

as clearly set forth in the patent herembefom
The follower P is held to the disk
by means of a key, p’, passing tranwersu}

ted, and throngh . the tabe p? ‘whiel passes

projects a short dlbtdnce beyond, where it is
exteriorally serew-threaded tolecew e o thumb-
nut, 0% A coil-spring, p*, encircles the tube
between the thumb-nat 0? a,ml the end of the
cord-shaft..

| carrying the. key. will_ be. partially drawn

95?.[1
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| fingers, o, on its periphery, the purpose of
_'ﬁfwhu,h will be presently set forth.

*disk N, and having a number of radiating fin-
“gers, p, which - qerve, in connection mth the.
‘bent fingers o, to lead the wires across the pe-
~{riphery of the disk anid below the ring at an
-abgle to the line of dralt from the spocls~to.

ILO

L EHIN

through the hollow oord shaft [, which is slot-

By screwing up the nut the tubo

through the cord-shaft to press tle 1ing =
againstthedisk N, to exert gre'tter pressure o ..
the wires passiug | between saidringand disk,by -

iy

 backw ardly through the said cord-shaft and

:33_ :

The coil-

midway of its length,in whlch rests the pln I’ sprm p allows the parts to yield to irregu- L
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lar surfaces 1n the wire; also, the threading of

the wires between the disk and its ring is read-
ily accomplished by unscrewing the nut to
loosen the parts. A stud or spool carrying

arm, 7/,1s screwed into the sleeve 2/ on the end -

of the arm H to receive a spool, », filled with
the wire or textile core for the cord, said arm
o/ having the slots I*, a pin, ¥, and spring-but-
ton [%, as in the case of the arms 111 the spool-
holders L of the cord-shaft. The sleeve i of
the arm H is also provided with a shield, 7/,
carved rearwardly and outwardly to pass

around the gear 2’ and thumb-nut 0%, at that

point and then reversely carved to bring its

free end at the mouth of the tube p?% so that
the cord-core may pass from the. cord - core.

spool 7, along the surface of the shield #/, be-

- tween the retaining-studs r* thereon, to and

20
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the operation of the parts.

into the tube p2, and thence pass by the key p’
at its forward end and through a small open-
ing 1n the tube at that end, to and through the

cord-laying head, to be incorporated into the

cord. In the present instance the hub d has
six radiating arms D, each carrying atitsend
a hollow shatt, I, known herein as the* strani-
shaft,” which in turn carries a hub, 2, baving
six radiating arms H, which support each
one end of the hollow cord-shafts. that carry
the spool-holders, as deseribed.

Referring now to the driving mechanism, S
marks a band-wheel to c¢arry a belt from a
suitable motor, whose shaft s has a small spur-
gear, §, eom*eying motion through the pairof
idle-gears u tothe gear-wheel#/, which is keyed
to the hollow rope-shaft B to give motion to
sald shaft., The idle-gears u are journaled to
an arm, #% forming part of the sleeve U, en-
cireling the main shaft, and free to furn there-
on, carrying with it the arm «* and idle-gears
# to throw the shatt out of motion when de-
sired. When in use the arm «?, carrying the

idle-gearsu, is held to the standard U’ by means

of a bolt, as shown in Iig. 3, so as to insure

keyed to the forward end of the shaft s to
mesh with the spur-gear V, loose on the main

shaft B, immediately in front of the bearing a.
- Firmly secured to the spur-gear V, and in

front thereof, 1§ a bevel-gear, u, mto which

mesh the pinions 2/,attached to theinnerends

of the shafts W, which latter are held in bear-

ings 1, secured to the back of the radiating

armms D, as clearly shown in the drawings.

The outer end of each of these shafts W is-

provided with a miter-gear, ¢, meshing with a .

- second miter-gear, ¢', on the rear end of each:
~of the strand-shafts 1& fo give motion to said
shafts in a reverse direction to that of the
main shatt.

Held by a set- -serew, &%, to the sleeve d’,

which supports the rear end_ot the strand-
- shafts K, 1s a spur-gear, X, with which meshes’

an 1dle-gear, x, secured with a journal-bolt, a3,
on the arm H, there being one of said idle-

gears, x, to each of the radiating armms H, and
-each gear « in turn. meshes with a pinion, 2/,
secured one to each of the cord-shaftsI. From

s 2 :
A spur-gear, 8%, 18

246,315

the fact that the gear-wheel X is held by the
set-screw x° to the sleeve d’ of the arm D, that
the idle-gears x are held to the radiating arms

- H, and that the strand-shatt I in rotating car-

ries the arms H around its axis, the gear X,
fixed stationary with relation to the rotafing
strand-shaft Ii, will, when motion is imparted
to strand-shaft Ii from shaft W, rotate the

1dle-gears x on their axes, and cause the pin-

ions 2/ to rotate the cord- shafts in an opposite
direction to that of the strand-shaft. When
the gear-wheel X 1s not held firmly to the
sleeve, as set forth, itis free to rotate thereon,
in which event the cord-shafts do not revolve
on their own axes, but merelyaround the com-

moun axis of the strand-shaft. The object of
causing the cord-shafts to revolve in an oppo-
site direction to that of the strand-shafts and
the strand-shafts oppositely to that of the
main shaft will be presently shown.

A bevel-gear, X, i1s keyed to the shaft s, and
meshes with the be» el-pinion v, secured to one
end of the shaft ¥/, journaled in bearings 93,
attached to the frame A, which receives at its

‘other end a bevel-gear, % meshing into a
‘bevel-pinion, 2, on the shatt Z, disposed at

right angles to the shaft ¥/, and having its
rear end beld in one arm of a double sleeve, 2/,
whose other arm encircles the shaft ¢’. This
construction permits play of that eud of the
shaftZ when theother end 1s raised orlowered,

for purposes to be presently sef; forth. The
forward end of the shaft Z receives a worm,

2?, meshing with a worm-gear wheel, 2%, secured
to a shaft, 7/, disposed a-t right angles to the
shaft Z. - The shaft Z is supported at its for-
ward end in a bearing, w’, adjustably secured
by bolts «? in a slotted standard, Z?, attached
to the frame A at that point, to enable the ver-

tical adjustment of said shaft when worm-gear

wheels of different sizes are used. The shaft
Z' has one of its bearings, w3, secured to the
frame A and the other, w? to a plate, 1, itself
fastened to the frame A. A miter-gear,Z?>,is
attached to the inner end of the shaft Z’/, that
meshes with a second miter-gear, Z2, keyed to

the vertical shaft 2, having bearings in the

plate 1 and the bracket 3, secured to the plate
1. Keyed to the said shaftz below the miter-
gear, 18 a spur-gear, 2, meshing with a similar
spur gear, 47, arranwed on a second vertical
shaft, 4., he_ld in-bearin'gs in the bracket 3 and
plate 1, said spur-gear 4™ working in the teeth
b”, arranged on the bottom portion of the pe-
riphery of .a large wheel, 5, horizontally ar-
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ranged on the vertical slmt‘t fw’i secured to the '

plate 13, which in turn is held to the frame A.

This largb wheel, which I term the ¢ drawing-
off wheel,” 1s s0 arranged with relation to the

125

bore in the main shaft B and the meeting

edges of the drawing-oft rolls 6 (to be present.-

ly set forth) that its periphery will be about on
~aline with said parts, so that as the rope comes

from the rope-laying head C it may be coiled

one or more- times around the drawing - off

wheel 5, and thence passthrough the drawing-

130

oﬂrollsﬁtoareelmgdewce Bypassmgtheropﬁ |




:ﬂbracket 3 and the other bemg held in bear-

_276,315”

| 1ssu1nﬂ* from- the rope laymg head one or more |
times HI‘O[IIld the drawing-off wheel 5, which |
is caused to rotate by the mechanism ]ust de-
scribed, and by keeping it taut ‘thereon by
.. Ineans: of the drawing-rolls 6

© . sufficient friction: between the rope and the
.. drawing-off wheel 5 to prevent the former from
w7 slipping on the latter, and cause the wheel 5
. to exert the necessary pulling or dr awing
-~ . 10 strain on the rope to overcome the tension on
"+ the individual: wires, and draw the rope from
the rope- ]ag ing 1‘1ead O at the reqmred mte of

th ere will Dbe

Speed

the splmed ver tlcal shatts 7 and 8, one of sald

~ ings forming part of .a swmgmg 1rame, 9,

20
. © tended not only to keep the rope taut on the

o o0 50
“ . ferent sizes of rope to be- made, so that the
. . relative surface motion of the wheel 5 and
. rolls6 will be preserved.. Theswinging frame

. 9,carryingone of the drawmg rolls,. 18pr0v1ded'

o ' ~on their respective
-~ various kinds of" rope made.
I provide a swinging dog, 10, pwoted to the 1

7 therein.

hinged on the vertloal shaft 2,

- _dramng off wheel, but- also to compress the
. rope more or less as is deemed advisable to
SR rendG:l itmore compqctand evenand tostraight-

en out or remove any possible lrregulamtleq

... . -such .compression, and therefore I cause the
o said rolls to dmw the rope from the drawing-

30 off wheel 5 slightly faster than the wheel 5
- - draws it from- the rope-laying lead.
S sllght]v inereased speed of the dmwuw rolls

S obtained by having the diameter of said rolls |

ThlS

slightly greater than the diameterof the pitch-

line of the gears on: shafts 7 and 8, which car-
‘ry said. ml]s

-Were not this done-—-that 18, in-

~creasing the surface speed of the rolls 6 over

4'0_.

N 6o

. to engage with a stud, 12, projecting from the
o swinging frame 9. The swinging dog, with
ﬁ. - its adjusting- screw, 15 also intended to regu-
' late the degree of cﬂmpressmn of the dmwmg 5
iz.’rolls on.the rope.. .
o+ Pivotediina bracLet,21 s,ecured one to ea,ch'
A -fend of the plate 13, prOJectm g on Oppomte sules-

~ that of the wheel 5—the rope would soon be-
.. ecome slackened on the drawing-wheel 5, there-
by rendering the latter quite useless Tor the
purpose dem gned “After leaving the drawing-
. off wheel 5, and before reachmg the drawing-
‘rolls 6; the rope passes over aroll, 20, plvoted
in an arm, 19, attached to the bracket 3, to
‘ 'gulde said rope to the drawing-rolls, as show
- Since the drawing-off wheel 5 and drawwg |
o -rolls 6 are geared to and receive motion from
. a common shaft, Z/, and thushave a fixed rela-
- tive motion, the diameter of the rolls must-be
-increased. 01:' diminished according to the dif-

to permit drawing-rolls of different sizes hav-

ing groovesof varying dimensionsto be placed
e shafts as _reqmred tor the'

bracket 3, and ‘having an adjustlng -screw, 11,

as clearly
3Sh0wn in Fig. 10." The drawmmrolls 6 arein-

| ‘When compressed by the rolls the
- Tropeis shght]y increased in length, owing to

'tmsted moreorless.

R

of the dmwmg oft wheel5 1s.an mverted trun '

. 22, in 1ts perlphery, the bottom Or w mhmg sur-
face of each of which is cut at right angles to
The cones
“are arranged. each upon an inclined axis,.23;,
in close relation to the periphery of the dmw S

the longitudinal axis of said cone.

ing-off wheel 5, so that as the ropeis coiled one

or more time, ELIOHI](l the said wheelitispassed

through a groove in each of the cones.14at
.relatwelv increased heights in the directionof
‘the rotation of the wheel 5, in order that the |
L { rope passing ounto the Wheel 5atits lower part
The drawm g- rolls G are remov ‘11)]5' held to

80 | .'

will by the action of the grooved cones 14.be

lifted at pomts around the periphery of said

wheel, so as to leave it at a higher point.to

pass. betweeu the drawing-rolls 6

| ,and to pre-
| vent the rope winding on-itself or becoming

twisted or scraped on the surface of the dmw- o

‘ing-off wheel 5. The immediate ObJECb of pro-
viding an inverted truncated cone, 14, withthe

lower or working surface of its wroove or |
-grooves. 22 atright anglesto the axis 23 of said
| cone is to canse the rope to be lifted upward

9o o

and outward. trom the drawing-off wheel 5. -

Were the rope lifted or forced directly upward

on the periphery of the drawing-off wheel 5,

the wires would rub against one another and-}:
against the surface.of the wheel and be.dam-

aged more or less, espemally so with reference

to galvanized wire used in the manufactureof ~

owing to its pressure on the wheel will. be

Thenumber of cnnea 14 or

ropeforship’srigging. - Besides,theropeitself, = .

the grooves 22 in the cones may. be varied as

deemed necessaryoradvisable.

“Aftertherope

leaves the.drawing-rolls 6 it may be wound on

.a suitable reel attached to an extension of the
_fmme A or to a separate frame. . . S
Secured to the rear end-of the fmme A isa o

reel, 16 ;arranged belowand about in line with -~
-the._bm‘e of the main shaft B, said reel con-
‘taining the rope-core which is passed through

IOS -

iro .

thehollowshaft Bandincorporatedintotherope

‘attherope-layinghead C. Alever,17,pivoted

to the frame A, has a: frlctmn block, ]8 w hich

rests on one of thedmks of the reel.

capable of ‘adjustment on the lever to. regu

Sa,ld lever -

is provided at its free end with a weight, 17%, -« :'5 o

late.the amount of friction between the lever SR

17 and reel 16, so as to prevent a.too rapid

unwinding of the rope-core and-give it more
or less tensile strain, to. prowde for its proper
-_mcerporatlon into the TOpe.. o
‘may be guided from the reel 16 to the bore of
| the main shaft B by a s;hleld, 26, as shown.in
dotted lmes in I‘ln‘ 1 and in-full lmes 11 I‘Igb DR

3 and 4.

I 25 .
-The rope-core -

125

CAs now COI]Stl ueted aud desulbed] the ma- .

,-chme is capable of - making a rope for useas

a bridge-cable, and also asa transmission-rope, - =

‘said rope being composed of six individual
~wires laid around a core to form.what I term
in .this connection a ‘cord,” six wires laid
| around a core toform a strand. .core,six of the

cords mentioned above laid arounda strand-
---cord to iorm a strand, ::‘md Six stmnds lald c
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- around a bunch of straight wires or a textile

TOpeE.
ble, and is made of six individual wires laid

ropetoformtherope proper,as shownin Fig. 27.

The machine is also capable of making what
18 known in the trade as ¢tiller” or steering
- This rope requires to be very fiexi-

around a wire or textile core to form a cord.

- SNix cords are then 1aid around a textile core

10

to form a strand, and six strands are laid

around a textile core to form the rope, as
shown in Fig. 26. If it is found necessary or

~ desirable, a less number of wires, cords, or

20

forward
through the drawing-rolls 6, the operation of

- strands may be used, though I am of the De-
~lief that six is the proper number throunhoub |

for making tiller-rope.

Assuming that the spools M are ﬁlled mth
wire of proper size, the core-spools v d° filled
with the required cores, the reel 16 contains
the proper rope-core, and the wires are drawn
‘around the drawing-wheel 5 and

the parts to effect laying individual wires

. around cores to form cords, next laying indi-

g

vidual wires around cores to form strand-cores,
next laying the cords around the strand-cores
to form strands, and lastly laying the strands

- around a main or rope-core to form the rope

_.30

1 a continuous operation will be as follows:
Upon giving motion to the described driving
mechanism the hollow cord-shafts 1 will be
rotated around their axes, the individual wires
will be drawn from the spools M on the spool-

- carriers L on said shafts, and, after passing

35

through the described tension mechanism, en- |

ter the cord-laying heads J and be laid around

. the cord-cores, passing from the cord-core

40

‘spools # through the fubes p?in said hollow

cord-shafts I to form the eords. While revolv-
ing around their own axes the cord-shafts I

are also carried or caused torevolve in an op-

posite direction around the axesof the strand-
shaits BE. Tbe rotation of the strand-shafts K
on their own axes causes the cords passing
from the cord-laying heads J over the rolls &’
and into the strand-laying heads E? to be laid
around the strand-cores, which latter are laid

-simultaneously with the laying of the cords

3%

 shaft Ii, and the revolution of the strand-
shafts D around their axes, the main shaft B3

55

- shafts K, causes the lattei" to rotate around the
common axis of said main shaft B. Thus ro-

Go

and pass from the strand-core-laying heads K
to the strand-laying heads If? to form the

strand. Simultaneously with the revolution

of the cord-shafts I around their own axes,
their revolution around the axis of the strand-

is rotated on its axis, which, carrying the ra-
diating-arms G D, supportmg ‘the strand-

tating, the strands, issuing from the strand-

laying heads I? and passing over the rollers g

contiguous thereto, to and into the rope-lay-
ing head C, are laid around the main or rope

~ core to form rope, which, issning from the die

¢ at the end of the main shaft B, passes around
the drawing-off wheel 5, one or more times,
as 1s found necessary, thence over the roller ‘?O
through the drawing-rolls 6, and onto a smta-

296,313

ble reel, in the meantime the inverted periph-

eral grooved truncated cones 14 acting to lift

| the rope on the drawing-off wheel 5, as de-

"be passed around the drawing-wheel 5
through the drawing-rolls 6,s0 as to eﬁect the

i

scribed. .

Instead of extending the wires from the main
shaft-I3 to and around the drawing-wheel &
and through thedrawing-rolls6, which amount
of wire would become so much waste material,
the said wires could be attached to a hook or
eve in the end of a rope, which latter would
“and

proper operation of the dmwing mechanism in
connection with the other parts of the ma-
chine. When the hook or eye in the rope
reached the cones 14 the latter should be re-

moved by withdrawing their axial pins 23 from

their supporting-frames 21, and be replaced as
soon as the hook was drawn past. The draw-
ing-rolls 6 can also be adjusted to effect this

-80.

object by means of the swmn*mg dog 10, with

1ts adjusting-screw 11.

" The rotation of the cord- shafts I w1th rela-

tion to the strand-shafts I, and of the latter
with relation to the main shaft B, 1s about two -
{0 one,

However, since the cord-shafts I re-
volve in areversedirection to the strand-shafts
E, and the latter in a reverse direction to the

‘main shaft B, the gearing of said shafts is as
three to one, to compensate for the lost revolu-
tion in each of the cord and strand shafts,
caused by their reverse rotation relative to

o " I00
The speed at which the rope is drawn off -
‘may be varied by placing a larger or smaller
worm-gear wheel, 23, on the shaft Z’ {0 mesh
‘with the worm 22 the shaft Z being vertically
adjustable to permit this change of gears, as

their preceding shafts.

stated hereinbefore.

The speed of the drawing-off mechanism reg-
ulates the amount of twist in the rope, its
strands, and cords, since Ly inereasing the
speed of the drawing-off mechanisin and not

changing the speed of the laying mechanism

the rope is drawn off faster, and the twist is
more in line with the longitudinal axis of the
rope. The speed of the drawing-off mechan-
ism can still further be varied by a change of
the gears at the rear end of the shaft Z. Ifit
1s desired to lay the strands around the rope-

core closer or more in line with the transverse

axls of the rope while the twist or lay in the
strands and cords remains unchanged, the

90
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spur-gear s/, which meshes with one of the pair

of idle-gears u, is replaced by a larger gear to
get an mcreased revolution of the main shaft
which will cause the rope-laying head C to la',r
the strands around the rope-core faster to get
the iIncreased twist or lay, as stated. This
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will be more apparant when it 18 remembered

that the strand and cord shafts do not receive
motion directly from the main shaft, but from
the double gear-wheel V v, loose on the main
shaft, as described. :

The operation of the machine to effect the
laying of individual wires around cores to from
cords, next laying the cords around cores to

I30
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form strands, and ]ast]y ]aymg the strands

- 10

around a main or rope core to form the rope in
one continuous operation is the same as that

‘hereinbefore deseribed, with the exception that
the spools M on the etzand shatt I and the

strand - core -laying ‘head are not used, as a

- textile coré running from the core-spool d° on
~ each of the strand- shefts through said hollow

strand - shafL is designed to be used as the
strand-core. (See Fig. 26.)
1t will be seen from the foregoing thet the

__ _machme must be properly ¢threaded,” as it is
- termed, and the wires carried to and around

~ nomenclature used
~_ hempen rope—rviz., ‘“strands,” ‘“hawsers” or
- ¢ropes,” and ¢cables,” respectively—for the
‘reason that the final products made by the
“machine herein set forth as carrying out my

AT  the drewmg off wheel 5 and through the draw-
15

ing-rolls 6, so that upon giving motion to the
machine the laying operations at the cord-
shafts, strand-shafts, and main shaft Wlll be-_

- gin smmltaneously _
. ITusetheterms designated herem as ¢ cords,” |

“strands,” and ‘“rope” to mark the produets
of their respective shafts in preference to the
in the manufacture :of

_improvement are known generally and com-
- mercially as “tiller” or “steermﬂ'” rope and

- ‘transmission-rope.”
.. .30

The machinery 111ustrel:ed in the drawmgsf
and described in the foregoing specification
is intended simply to show in this connection

~ means for practleally carrying out my im-

- provements in the art of manufacturing wire
rope and cables; but I do not seek to elalm in
this apphcetlon any part of such maehmery,

~ asthe sameis fully described and claimed inan

e rtppllcszl,tlml filed by me on the 11th day of July

40

1882, No. 66,359, for an 1mprevement in w1re
rope. machlnes |

Having thus descrlbed mv in ventlen what I

-~ claim, and deswe to secure by Letters Patent

18—

1. The 1mprevemeut In the art of mfmufee
tl]I‘lI]U‘ rope whwh con31sts In ﬁrst levmﬂ*mdl

|

l""

vidual wires around a core to form a cord, next

laying individual wires around a core to fmm a

strand-core, next laying a number of the cords .

‘around the strand-core to form a strand, and
lastly laying a number of the strands around_
a main core to form finally a rope, the whole
smultaneous]v perfor med substautm]] y 1n the

manner set forth.

e

2. The improvement in the ert of manufae-

turing rope which consists in first laying indi-

| viduaal wires around a core to form a cord, next

laying a number of the cords around a core to
form a strand, and lastly laying a number of
the strands-around amain or rope core to form
finally the rope,the whole simultaneously per-

55
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formed, but at progressively forward pointsin

the process of m'mufaeture, eubstentmlly as-:,

set forth.,
3. The improvement in the art of manufac

turing rope which consists in first laying indi-
Vldl]al wires, subjected fo tension applied di-
rectly thereto, around cores to form cords, next

laying wires around cores to form strand- eeree, |

next laying the cords around the strand-cores
to form strands, and ﬁnally laying a number

7¢

of the strands around a main core to form the
rope, the whole simultaneously performed sub-

stantially in the manner set forth.
4, The improvement in the art of manufac-
turmg rope which consists in first laying indi-

vidual wires, subjected to the tension applied-

directly thereto, around cores to form cords,
next laying the cords around cores to form

strands, and lastly laying the strands around
a main core to form the rope, the whole simul-

taneeuslv performed at progressively forward

points in the process of menufacture, substa,n
tlally as set forth.
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In testlmony whereof I emx my mgmature 111: -

presence of two witnesses.

FREDERICK A WISW’ELL

Wltnesses :
~GEro. H. HOUSE
(. C. BEEBE.
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