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. .ufacturing cords, twines, lines; and ropes;

To all whom it may concern:
~ Be it known that I, THOMAS W, NORMAN,.
‘ot Boston, in the county of Suffolk and State.
of Massachusetts, have invented certain new
and useful Improvements in Rope or Cord

. . and the object of the invention-is to provide
¢ amechanisms uperior and more effective than

T

.the mechanism now in use for this pu rpose;

. and with this object in view improved means,

~© . improved tension means for preventing -the

i _Tast as it is fed thereto, the several improved

25 mechanisms forming an improved organiza-

. tion effective to give the yarn two twists to |
. eachrevolution of its flier, to feed the cord in.
~ . auniform manner, and to likewise twist such
.+ cord twice foreach revolution of a single take-

30 up flier and to take up such cord only as fast

-~ as it is fed to the take-up flier.

?]ff? ~In the drawings accompanying and form- |
oo - ing part of this specification an embodiment
.+ of a form
o35

| -Of‘-m? illi?ei’ltion is illustrated,

- .. Figure lisalongitudinal sectional view of
- aspinning-frame. Fig. 2 is a top view of a
-+ . cradleremoved from aspinning-frame. Fig.

- 3isan end view of the cradle viewed

B 40 the left-hand side of Fig. 2.

- in the plane at the right-hand side of the

~ spring at the left-hand end of Fig. 2, looking

-from the right, thespring being partly broken

M ~away. Fig. 5is alongitudinal sectional view |
o ofthefinishingand take-up mechanism. Fig.
7 6isan end view of a flier looking from the.
o left-hand side on the line 6 6.of Fig. 5. Fig.
'+ Tis a detail sectional view of the cradle and
‘gearing carried thereby, taken on line 7 7 of |
Fig. 5 looking toward the left; and Fig. 8is |
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- also a sectional view on the line 8 8 of Fig. 5

 looking toward the right.

1o an upright position. Se ih
‘tom or some suitable part of the cradle is a
-spring ¢°, provided with an opening ¢ to re-

from
Fig. 4is a view

| In earrying out my invention I employ a
-plurality of devices for holding and paying
-off yarn, each of which devices is adapted to
‘give a plurality of twists to the yarn and
_ | Y1 _ )pe « 1 which devices codperate to lay up their re-
.. Making Machines, of ‘which the following is |
. adescription sufficiently full, clear, and ex-
0 aetto enable those skilled in the art to which
- 1t appertains or with which it ismost nearly.
L connected to make and use the same. -
. Thisinvention relates to machines for Ian-

/spective yarns into cordage, from which the
‘cordage will be received by a suitable pull-
~down device and delivered to a take-up reel,
and asillustrated in the present instance the
 Several twisting devices are supported by a

frame designated in a general way by A.

~ Asaconvenient means for holding and pay-

ing off thestock of the raw yarns to be t wist-

pivoted at f* upon a hube’ of a eradle, which

pr . _ 1¢ | cradle is adapted to be suspended by means
‘kinking or corkserewing of the yarn prior to |
the twisting thereof by the flier, and im proved
. take-up mechanism effective simply as atake:|
- -up, whereby the product-is taken up only as |

of its hub e ¢' upon reduced ends of shafts a

“a’y journaled in the main frame A.

_ The cradle isshown as comprising end arms

.¢® &% depending from the respective hubsee’,
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“ed into strands a suitable spool or reel d may
‘be employed, which is shown as rotatably
_ s, { mounted upon a spindle 7, which spindle is
-~~~ among others, are provided for ‘holding the | provided with a bifurcated end or bracket 1/,
. stock or yarn and for guiding it to the flier, |

75

and is provided with a curved bottom portion

€% and thearms may be provided with weight-

d portions ¢! ¢° for maintaining the.cradle

ceive a pintle /9 of the spindle, the spring be-

“ing effective to hold the reel and spindle in
place and also toapply friction to the reel to

tension the yarn asitisdrawn therefrom. The

passing over an antifriction-roller j of sub-
stantially the length of the holding or barrel
portion of the reel and mounted in suitable

Secured to the bot--

8o

“yarn (designabed In a general way byo)is '
{ shown as being drawn from the reel d and

ao

bearings 7', provided at each end of one side |

of the bottom portion of the cradle. Upon
“the opposite side of the cradle is provided a
‘roller or guide ¢, having its axis in a’plane

substantially trausverse to the axis of- the

‘roller 7, which is shown as-substantially par-
‘allel to the spindle . By this organization
the yarn in passing from the spoolor reel will
always be drawn at substantially the same
‘angle therefrom irrespective.of the portion of-

the spool from which itisdrawn, and to those

95.

100

skilled in the art the advantages to be de- -

rived from forming the cradle with the bot-
- | tom €% as shown and described, and passing
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the yarn o around the same to the guide-roll | channel a® of the shaft '

e’, will be obvious. The greater distance is
obtained from the said roll to the point where
the yarn leaves the supply-spool, thereby in-
creasing the angle at which the yarn is drawn
away from the spool and causing the said
varn to free itsell more readily therefrom.
The under side of the bottom ¢° of the cradle
forms a smooth surface over which the yarn
is free to slide as it unwinds from different
portions of the spool.

The yarn after passing from the roller €7 is
shown as having tension applied thereto. In
the presentinstance aroller 2is mounted upon
apin? andisshownashavingcircumferential
orooves?thereon andaroller h,mounted upon
anarm . The rollerf is also provided with
circumferential grooves 7%, For the purpose
of applying friction to one of the rollers, in
the present instance the roller &, a suitable
wing-nut A3 may be provided, between which
and the roll may be mterpoeed a washer A4,
splined to the end A of the pin /' for the pur-
pose of preventing the serew being moved by
the rotation of the roller. These Tollers are
shown as mounted upon the cradle and as
having the yarn passed back and forth from

“one to the other and crossed between them,

forming what may be designated as a figure
8. The roller £ is shown as located dd;]a,-
cent to the mouth of the channel o’ and as
larger than the roller 2. The relative size of
bh_e rollers, however, may be varied. Doth
rollers are free from means rotating them,
which peculiar feature adds materially tothe
effective working of the device. DBy means
of thistension meansthe corkscrewing, snarl-
ing, and kinking of the yarn as it passes from
the reel tothe flier are prevented. Thisisan
important part of the present organization.
The yarn after passing the tension device
is given its first twist, in the present instance
by means of a flier mounted upon the shafts
a &' by meansof hubsbb. The flierisshown
a8 comprising arms ¢, radiating from the hubs
and c()nnected by longitudinal portions c¢'.
The hubs are shown as secured to the shafts

by means of pins 0° 0, respectively, mounted
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upon which pins are, shown guides or rollers
b*05. The hubs and shafts are shown as re-

cessed or cut away for the accommodation of

these rollers and the shafts as provided with
axial channels for the passage of the yarn.
The peripheries of the sheavesor guides are,
at the point of contact with the yarn, on a
phme with the axis of the shatts. The shaft
a' is connected with suitable. driving means
(not shown)and imparts Potary motion to the
flier, whereby the yarn is given a twist be-

6o tween the tension device and the roller 03,

of the armsc a.nd bare¢’.

from which roller the yarn is shown passing
to rollers ¢ ¢?, joumaled at ¢® c® the juncture
Suitable oguards are
shown along the bar ¢’ to prevent the yarn,
in case any slackness arises, from twisting
out of place. The yarn then passes under

the roller b% before mentioned, through the

The shaft a' 1s
also shown as provided with a pull-down flier
Jc, which in the present instance is shown as
comprising a pair of capstans k' k% positively

| driven by means of suitable gearing in mesh

with a pinion fast upon the shaft a,'i which

| may be driven by a suitable pulley or other

device. The yarn or strand is given 1ts sec-
ond twist as it passes through Lhe tubular
shaft at.

The resmtance offered by the tension-rolls
 and 2 to the passage of the yarn as it 1s
drawn along by the pull-down may cause the
cradle to be forced up against the shaft «,

and as the said shaft is in constant I’Ot&thlI'

during the operation of the machine there is
lla,blhby, unless precaution is taken against
such an emergency, of friction occurring be-
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tween the bracket e and the shaft ¢ to such -

an extent as to cause the cradle to be carried .

around in unison therewith. In orderto pro-
vide against the rotation of the cradle with
the shaft, I interpose an antifriction-washer
a® between the hub & and shaft a, which
washer acts to reduce the friction between
the two parts to such an extent as to allow

the weighted cradle to remain stationary or

to maintain an upright position and prevent
the rotation of the same with the flier c.

g0
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A plurality of twisting devices similar to

that above described may be employed and
a strand of yarn o from each be laid up into
a rope R. Trom the point of laying up the
rope may pass through snitable power-driven
twisting means and be received from that
by a. pull down, (designated in a general way

2,) illustrated similar to that shown and
deseubed in my Patent No. 693,887, dated
February 25, 1902. DBy means of this pull-
down, Whlf_,h is shown rotating with the take-
up flier and which comprises a triple-roll
mechanism comprehending a pair of driven
rolls and an intermediate movable roil, a
uniform pulling down of exactly the same
extent of twisted cord or rope for every repe-
tition of a specified number of rotations of
the pull-down rolls and for every correspond-
ing number of twisting revolutions is ob-
tained.” This insures absolute uniformity in
the product as to number of twists per anit of
length, so that the take-up mechanism acts
Sim ply as atake-upandisnotrequired toexert
a powerful forward draft on the ¢ord or rope
as it emerges from the pull-down. From this
pull-down the rope is received by a suitable
take-up device. Deforeitis wound upon the
reel 37 it is further twisted, which twisting
in the present instance is 1mpmted Lhereto

| by means of the take-up flier, which also acts
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{0 1mprtrt the first twist to the cord, which |

first twist is given as the cord passes thloucrh
the capstans of the pull-down, and WhlGh
flier is designated in a ﬂ'enera,l way by 1",
shown mounted upon suitable journals 4 42,
provided with bearings in the frame A’ of
the machine, and which flier is shown as com-

130

| prising end or head portions 5 and 8, secured "



pins 6 and 9, The |} é
. mected by longitudinal bars
.« be tubular, if desired, thus
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‘The heads are shown con-
10, which may

5 flier which extends substantially from end to
. . end of the mechanism, so that the cradle and
. v reel are located longitudinally of and within

. ..such flier, beitg surrou nded thereby, through

. ‘roneof which tubes the rope may pass, the

R {:;f-__qﬁ.;;ppe;';b_'ei'ngf.t_fe'cei,véd.-in-'_the present instance
.. by the flier through the shaft 4.

which is

. :shown as hollow at 3 and cut out for the ac-

. .;pin 6, between which roller and the pull-down
.- 15.2.the rope is given a twist. The rope passes

© . from the roller 7 to a roller or
... - mounted npon a pin or stub-shaft
.2t head 5, from which roller or guide

guide 11,

the rope

-~ Dpasses through one of the bars 10 to a roller

. 20,12, mounted upon a pin or stub-shaft 14 on:
. thehead 8. Thus it will be seen that the
. lnrope.or cordage is received by the flier from

' “.sthe pull-down axially of itself. After pass-

‘ing to the roller 12 the rope passes over a

- 25¢roller47, monnted uponthe pin 9. The shaft
. -4%is shown as cut out for the accommodation
© . of such roller and as provided with an axial
.+ opening45 forthe passage of the rope,whereby
.. therTope may be delivered from the flier axi-
- 30 allyofitself and bedelivered toa suitable lay-

. ing-on device for the take-up reel. The cord
R or-rope may bhe given its final twist between
“ . theroller 47'and the laying-on device, which
. inthe present instance is shown as earried by

;i??'?:i:?i: 35 a cradle 15, provided with bearings mounted

7 uponthe shafts 4 £, the fier in the presont
Foe %%ftanee having imparted to it rotary motion

‘eans of & pulley p”, keyed upon the

- shaftd. .

40 In'th present organization, as illustrated,
. itis desirable that the laying-on device re-

.- theflier, and for this purpose there is

j ~Stationary in relation to
pro-

. vided a fixed pinion 40, secured to the frame

45 A', and-a pinion 44, fixed to the hub of the
© o+ cradle. Such pinions are respectively in
- mesh with pinions 41 43, fast upon a shaft

o 4, carried by a bearing in the end 5 of the

.;_{:I - flier. - .

. 5a - In the present instance the pinions are
o shown as of the same size and constitute a-

. ‘trainof gear which may be: characterized as
-~ = “‘planet-gearing,” whereby the movement of

S0 8h

e flier is not imparted to the cradle, al-
‘thongh it is'suspended by bearings en gaging

" directly the shafts of the flier, = |
- Thereel for taking up the finished prod- |
. uct may be mounted upon a spindle 33, which

in the present instance is provided at its ends
6o | _ _ _
© 3535 and a latch 36, carried by the bearing-

‘with pins 34, adapted to be held between pins

or hub of the cradle, the lateh 36 being pro-

. vided with a suitable set-screw. - If the reel

© 35 the rope pull-down is driven at a fixed rate
- of speed, there will ordinarily be greater ten-
. sion upon the rope as the_i_reel.becomeqs larger

constituting a

13 on the

. should be driven at a fixed rate of speed and -

~ upon the shafts, respectively, by means of | in diameter by means

l

with a gear-wheel 17, mounted upon shaft
16, carried by the cradle, which gear-wheel
18 in mesh with a gear-wheel 18 upon the
shaft 4. | S
A bracket 26 is secured by bolts 62 to the

end portion of the cradle and is provided

‘with a projecting stud 27, upon which is
‘loosely mounted the disk or wheel 28, to

which the gear 17 imparts constant rotation
during the operation of the machine. The

disk 28 is formed with a threaded hub 29/,
‘upon which is loosely mounted a disk 30, be-
-tween which latter and the disk 28 are clamped
several disks 31 by means of nuts 32, fitted
to the threaded hub 29’ outside the disk 30.

1t will thus be seen that by

nuts 32 any desirable degree of frictional

‘contact may be obtained between the several

disks just mentioned. As the eradle is held

stationary by means of its planet-gearing the

shaft 4, of course, upon rotation will Posi-
tively rotate the wheel 28 and frictionally ro-

tate the wheel or disk 30. From the disk

In the reel, whereby

30 an arm 38 projects for engaging a recess

shaft the wheel will be rotated; but upon

tension being applied by the rope the disk
60 will be permitted to slip relatively to the
‘wheel 28, thus permitting the reel to adjuss

itself to the varying diameters of the reel
incident to the layers of material which have

‘been wound upon it, so that a substantially

uniform degree of tension may be had and

80 that the reel will be rotated to take up the

cord only as fast as it is fed thereto by the

pull-down. ) |
- For the purpose of feeding the rope to the

reel asuitable reverse-threaded worm 24 may

‘which the rope passes.

roller or sheave 48 directly to the reel 37.

be employed, upon which is mounted a trav-
eler 25, having a roller or sheave 48, over
Erom a roller 46, car-
ried by the cradle, the rope passes over the

upon rotation of the

of the rope laid on.
1o avoid such variation in tension and break-
age incident thereto, I employ suitable frie-
tion driving means, which in the present in-
-stance is shown as comprising a disk or wheel.
28, provided with internal teeth 29, neshing

70
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means of the
QO

95

L2C

10§

IIO

TI§

The worm is rotated by means of a worm- -

gearing 22 23, the worm 22 being shown as
mounted upon a shaft 21, carrying a bevel-
gear 20, in mesh with a bevel-gear 19, carried

120

by the gear 17, whereby upon the rotation of
‘the shaft 4 the worm 24 will be made to ro-

‘and pivoted at 50 to a lug or projection on

tateand thetraveler 25 to reciprocate thereon.

For the purpose of stoppingthe machinein

case any undue slackening of the rope takes
place or that the rope breaks, an arm 49
(shown in the present instance as U-shaped

125

the flier) may be held normally in place by

the rope

rp———

......

of it passing from the roller.7 to the roller 11,
which arm upon being released by the break-

ing or slackening of the rope will by gravity
fall and engage a pin 51, mounted upon a

, 111 the present instance that portion
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for stopping the mechanism.

.

disk 52, carried by a shaft 53, which may be
connected in any suitable manner with means
Similar de-
vices may be employed in connection with
each strand for stopping the mechanism in
case of breakage of a strand.

I do not limit myself to the details of con-
struction, as it will be apparent that many

equivalent forms may be employed without

departure from the spirit of my invention.
It is desired to state that the term ¢‘ cord,” as
used herein and in the c¢laims, is to be inter-
preted to include yarn, lines, twine, cord,
rope, and various kinds of cordage, this ex-
planation being made to avoid unnecessary
repetition of words in the claims.

What I elaim as my invention, and desire
to secure by Letters Patent, is—

1. In a cordage-machine, the combination
of a plurality of means for severally twisting
yarns into strands to be laid into cordage; a

- pull-down for each strand; a pull-down for

30

35

40

50

55

the cord; means for twisting the cord twice;
means for friectionally driving a reel by the
twisting means; means for laying the cord
onto the reel; and means comprising planet-
cgearing for maintaining the laying means in
a fixed plane. -

2. In a cordage-machine, the combination
of a plurality of means for severally twisting
yarns at two points to form strands to be laid
into cordage; a positively-driven pull-down
for each strand: a positively-driven pull-
down for the cord; means for twisting the
cord twice; means for frictionally driving a
reel by the twisting means; means for laying
the cord onto the reel; and means In gear
with the twisting means for maintaining the
laying means in a fixed plane and causing it
to travel to and fro in such plane.

3. In a cordage-machine, the combination
of a plurality of means for severally twisting
yarns, each comprising means fcr holding the
yarn-stock; a tension device; means for guid-
ing the yarn to the tension device; a pull-
down for each strand; means for giving the
yarn a plurality of twiststo form a strand to
be laid into cordage; a pull-down for the cord;
a take-up for the cord; and means for twist-
ing the cord a plurality of times.

4. In a cordage-machine, the combination
of a plurality of means for twisting yarns into
strands, each embodying a spool-spindle car-
rying a spool; means for guiding the yarn
from the spool at the same angle irrespective
of the portion of the spool from which it is

~ drawn; means for applying tension to the

60

yarn and means for twisting the yarn into a
strand to be laid into cordage; a pull-down
for the cord; means for placing the cord onto
a reel; means for twisting the cord between
the pull-down and the means-for placing the
cord upon the reel, and for receiving ana de-

livering the cord axially of itself; means for

rotating the reel; and means for rotating the

- . . . 4o |
twisting means on an axis parallel with the

axis of rotation of the reel.

il
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5. In a cordage-machine, the combination
of a plurality of means for severally twisting
yvarns into strands to be laid into cordage; a
pull-down for each strand comprising a pair
of positively-driven capstans; a pull-down
for the cord; a flier for twisting the cord twice
and receiving and delivering the same axially
of itself; shafts forming journals for the flier;
means for rotating one of the shafts; a cradle
having its hubs freely mounted upon the

shafts; means carried by the hubs above the

axis thereof for supporting a reel axially par-
allel with the flier and cradle; means for
guiding the cord to the reel; a traveler sup-
porting the guiding means; means for recip-
rocating the traveler upon the cradle; and a
train of gears for rotating the reel, maintain-
ing the cradle stationary and actuating the
traveler-reciprocating means. |

6. The combination with a flier, 6f means
for rotating the flier; a cradle; means for

| supporting a reel upon and longitudinally of

the cradle; planet-gearing carried in part by
the flier for maintaining the cradle station-
ary; and means for rotating the reel embody-
ing gears in part carried by the flier and fric-
tion-disks interposed between the reel and
gears. | ” |
7. In a cordage-machine, the combination
of means for severally twisting a pluralityof
yarns to be laid into cordage, each embody-
ing means for holding yarn, &ec., and com-
prising a hanging holding portion carrying a
reel-spindle; an antifriction-roller for the
yarn of substantially the length of the hold-
ing portion and substantially parallel to the
spindle; an antifriction-roller for the yarn
having the plane of its axis transverse to the
plane of the axis of the first roller; a smooth
curved portion stationarily disposed in rela-

tion to both rollers and affording a bearing

for the yarn when passing from one roller to
the other; a tension device for the yarn; a
pull-down; a flier for twisting the yarn twice
after it has passed the tension; a pull-down
for the cord or rope; a spindle capable of
holding a take-up reel in axial parallelism
with the yarn-reelspindles; means for laying
the rope onto the reel; and means for twist-
ing the rope twice beforeit is delivered to the
laying-up means. B

8. In a cordage-machine, the combination
of means for severally twisting a plurality of
yarns to be laid into cordage, each embodying
means for holding yarn, &c., and comprising
a hanging holding portion carrying a reel-
spindle and weighted for maintaining it up-
right; an antifriction-roller for the yarn of
substantially the length of the holding por-
tion and substantially parallel to the spindle;
an antifriction-roller for the yarn having the
plane of its axis transverse to the plane of
the axis of the first roller; a smooth curved
portion stationarily disposed in relation to
both rollers and affording a bearing for the
yarn when passing from one roller to the
other; a tension device for the yarn; a pull-
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before it is de-

“take-up reel in axial parallelism with the

- T yarn-reelspindles; friction mechanism for ro- |
.0 tating the reel; means for laying the rope

. - ontothereel; and means for twisting the rope
1o
H'l;?..' means. .

o 9, I a cordage-machine, the combination
..ol means for severally twisting a plurality of

twice, before it is delivered to the rope-lay-

. yarnsto belaid into cordage, each embodying

a5

means for holding yarn, &e., and comprisin g

a hanging holding portion carrying a reel-

- spindle and weighted for maintaining it up-

0 right: an antifriction-roller for the yarn of

.~ substantially the length of the holding por- |

o35 reele i I |
. fordifference in diameter as the body of rope:
© .~ onthereelisincreased; means for laying the.
o ropeontothereel; and means fortwisting the:
n T rope twice after it is laid up and before it is
ST 40 (B 0L o
~ . 10. To a cordage-machine, the combination:
7 with means for severally twisting a plurality.
. .-of'yarns, each embodying a spindle for hold-
. ingayarn-reel; a eradle for supporting the
" spindle; means for holding the reel npon the.

a5 neans for hold - L
. spindle and applying friction thereto; a
~ . curved surface upon the bottom of the cra-

50

6o

‘lion and substantially parallel to the spindle;
~ an antifriection-roller for the yarn having the
. plane of its axis transverse to the plane of |
~ ..~ theaxis of the first roller; a smooth curved
“portion stationarily disposed in relation to:
both rollers and affording a bearing for the
Yyarn' when ‘passing from one roller to the
other; a tension device for the yarn; a pull-
down; means for twisting the yarn once after:
it has-passed the tension and before it is de-

delivered to the rope-laying means.

. dlesyan antifriction-roller of substantially the. |
. length of the reel located npon one edge of
the bottom in substantial parallelism with the
~ spindle; an antifriction-roller located upon
.~ the curved bottom ‘near the other edge there-
- ' of and baving its axis transverse to the axis
. of the first roller, the organization of anti-
friction-rollers, spindle and curved surface
- Dbeing such that the yarn will be located upon
' the cradle at a fixed point, and drawn from
-~ all parts of the reel at substantially the same
- angle; a tension device carried by the cradle
and comprising rolls of different diameters
. and means for applying friction to one of the

L. rolls; a pull-down comprising a pair of posi-
. tively-driven capstans; a flier for twisting

...~ - the yarn once after it has passed the tension .
.65 and-before it is delivered to the pull-down
.+ —and once after it has passed the pull-down;
-~ means for stopping the mechanism upon the |

728,178
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cord; means for taking up the eord embody-
ing means for holding a take-up reel sup-
ported in axial parallelism with the yarn-
spindles; means for laying the cord onto the
reel; friction mechdanism forrotating the reel;
a flier for receiving the cord axially of itself

from the pull-down and -delivering the cord
axially of itself to the laying means and for

giving the cord two twists for each revolution
of the flier; means for rotating the flier; and

means for stopping the machine apon the

breaking of the cord. |

‘down; means for twisting the yarn once after | breaking of the yarn, of a pull-down for the

-1t has passed the te nsion and
-livered to the pull-down and once after it has
-passed. the pull-down; a pull-down for the
cord or rope; a spindle capable of holding a

.70'

75
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11. In a cordage-machine, the combination -

‘with means for severally twisting a plurality
of yarns, each embodying a spindle for hold-

Ing & yarn-reel; a cradle for supporting the
spindie; means for holding the reel upon the

spindle and applying friction thereto: a

curved surface upon the bottom of the cradle:

an antifriction - roller of substantially the

length of the reel located upon one edge of
the bottom in substantial parallelism with
the spindle; an antifriction-roller located
upon the curved bottoin near the other edge

thereof and having its axis transverse to
the axis of the first roller, the organization
of the antifriction-rollers,spindle and curved
- ha , _ | surface being such that the yarn will be lo-
.30 livered to the pull-down and once afterit has:
-+ passed the pull-down; a pull-down for the:
. cord orrope; a spindle capable of holding a |
' take-up reel in axial parallelism with the
©. . yarn-reel spindles; means for rotatin g the
Teel and compensating in the rotation thereof.

cated upon the eradle at a fixed point, and

received by it from all parts of the reel at

substantially the same angle; a tension de-

vice carried by the cradle and comprising
rolls of different diameters and means for ap-
Pplying friction to one of the rolls; a pull-
‘down comprising a pair of positively-driven

capstans; a flier for twisting the yarn twice;
means for stopping the mechanism npon the

‘breaking of the yarn, of a pull-down for the

cord; means for taking up the cord embody-
Ing & spindle for holding a take-up reel; a

cradle for supporting the spindle in axial
parallelism with the yarn-spindles; means for

laying the cord onto the reel; means for caus-

ing the laying means to travel toand frolon-
~gitudinally of the reel; friction means for ro-

tating the reel; a flier monnted in the axis of

the cradle for receiving the cord axially of
itself from the pull:down and delivering the
cord axially of itself to the laying means and
for giving the cord two twists; means for ro-
tating the flier; planet-gearing for holding

the cradlein astationary position; and means

‘for stopping the machine upon the breaking

of the cord.

9o
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12. In a rope-making machine; a cradle em-

‘bodying a smooth bottom the outer surface-
of which in cross-section is in'the form of a

segment of a circle concentric to the axis of
the cradle; an antifrietion-roll upon one edge

of the eradle; and a.yarn-gnide upon the out-

side of the cradleal the other edge thereof.
~ 13. A cradlefor a rope-machine embodying

a smooth nuobstructed bottom; the outersur-
face of which has in crosssection the form
of a segment of a circle ‘concentric to the

axis of the cradle;-a roll upon one edge of

......
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the bottom; and a yarn-guide or roll nupon
the outer side of the bottom at the edge op-
posite the roll and medially disposed thereon.

14. A cradle embodying hubs; arms se-
cured thereto; a bottom carried by the arms
and capable of embracing the ends of a
spool; and a roll carried by the bottom of
the eradle and not shorter than the spool to

" be embraced thereby.

10

20

30

35

spindle;

15. A cradle embod}mcr a smooth bottom
portion and an antifriction-roll or yarn-guide

located at one edge and upon the outer side

Of the bottom.
16,

hanging holding portion; a voll of substan-
tially the length of the holding poriion; a
roll having the plane of its axis tlanweibe
to the pldne of the axis of the first roll;
asmooth curved portion stationarily disposed
in relation to both rolls and affording a bear-
ing for vhe yarn when passed between the
rolls.

17. In a cordage-machine embodying a
spool-spindle, the combination of a cradle
sapported axially coincident with the spool-
| a convex surface upon the side
thereof farthest from the spool; a roll at one
edge of the cradle; and a transversely-dis-
posed roll at the other edge of the cradle upon
the convex surface thereof.

13. The combination with a flier,
for rotating the flier; a cradle; means for
supporting a reel upon the cradle lengthwise
of the flier; means for maintaining the cradle
stationary;
the reel.

- 19. The combination w1t11 a flier, of a cra-

- dle located therein; a tension comprising a

40

45

<o

55

i Ye)

pair of idler-rolls ﬂupported by thecradle, one
and

of sald rolls being smaller than the other;
means forapplying friction to one of the rolis.

20. The combination with a flier, of a cra-
dle located therein; a tension comprising a
pair of idler-rolls supported by the ecradle
and capable of receiving the varn, &e., before
the point at which the twist is given 1t; and
means forapplying frietion to one of the rolls.

21. The combination with a flier, of a cra-

dle supported thereby and embodying bear- |
- 1ngs;
wn;h an antifriction-roll along one edge and

depending arms; a bottom provided

a roll at its other edge lOCched medml]y
thereof; a pair of rolls aboub which the yarn

may pass; and means forapplying tension to .

one of the pair of rolls.

22. In a cradle for a cordage- machine, the

eombma,tmn of depending arms; a curved
bottom forming a bearing for the varn; a
roller along one side.of the bottom;
cated upon the bottomrat the other SIde there-
of; and a pair of rolls effective to receive
the yarn before it is given iig first. twist.

23. The combination with a take-up reel
and a spindle constituting an axis for the
take-up rotation of the take -up reel, of a cra-

In a cordage-machine, the combmatlon_
~of means for holdmw varn, &e comprising a

and’

| lengthwise of the flier;
‘ing a frain of D'earmﬂ' for mamta,mmcr the

of means

and friction means for rotating.

a roll 10--
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| tially stationary; and a flier surrounding the

cradle in substantial axial coincidence with

the cradle-axis and with its axis of rotation

parallel to the axis of rotation of the reel.
24. The combination with a revoluble flier
oxtending substantially from end to end of
the mechanism; journals therefor; a cradle
hanging upon said journals; a stationary
gear-wheel; a gear-wheel upon the cradle; a
bearing in the flier; _
bearing; and pinions on the ends of the shaft
in gear respectively with the stationary gear
and the gear upon the cradle for maintaining

said cradle against rotation with the flier.

25. The combination with a revoluble flier;
a cradle; a reel-spindlelongitudinally located
within the flier and carried by the cradle; and
means for positively maintaining the cradle
in a relatively fixed position.

26. The combination with a flier mounted
upon an interrupted shaft; a cradle hanging
upon said shaft; a reel-spindle extending
and means embody-

emdle in a SfdthIlaI‘y p081t10n

27. The combination of a take~-up rotary

reel-spindle; a ceradle; means for positively
maintaining the emdle stationary; and a flier,
all in axial parallelism.

28. In a rope-machine, the combination

‘with a rotary flier, of a cradle; means for

positively maintaining the cradle stationary;
a reel-spindle upon the cradle; a reel there-

on; a friction- disk adapted to engage the

reel a friction-disk loecated adjacent to said
ﬁrst disk and carrying an internally-toothed
gear-wheel ; friction-disks interposed between
said disks: a gear-wheel carried by the flier;
and a gear-wheel carried by the cradle and
in mesh with said gear-wheel and with the
internal gear.

20. The combination of a flier: means for
rotating the flier; a cradle; planet-gears for
holding the eradle stationary; a reel-spindle
carried by the cradle; means for feeding rope
or cord to a reel upon the spindle; and means
for reciprocating the feeding means length-
wise of the flier. .

30. The combination with a rotary flier pro-
vided with jonrnals, of a eradle hanging upon
said journals; a reel-spindle mounted upon

7C

75

a shaft mounted in the

80

rco

105

I10O

115"

the cradle; means for maintaining the cradle .

stationary,comprising planet-gearing; a gear

fixed upon the flier-journal; a gear in mesh-

therewith carried by thecradle; adisk mount-
ed concentric to the reel-spindle and adapted
to rotate the reel thereon; and an internal
gear carried by such disk and in mesh with
the cear-wheel ecarried by the cradle.

31 In a rope-machine, the combination
with a pull-down organized to feed: forward
rope at a rate of speed unvarying relatively
to the rate of speed of the machine, of means
for taking up the rope, comprising a spindle
and a reel mounted thereon; means for ro-
tating the reel frictionally; a cradle carrying

‘dle; means for holding the cradle ‘substan- | the spindle; a flier extending substantially

120

125
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- from end to end of the mechanism and STr-

- rounding the cradle ; and planet-gearing car-
©.° the cradle stationary.

lier and cradle for maintaining

-

82, The*ﬂo_m_bina,LionWith‘é 'pu'l_l-dm#n, of a

- flierfor twisting cord twice and receiving and

o delivering the same axially
forming journals for the flier; means for ro-.
- 1lating one of the shafts; a cradle having its
~+10-hubsloosely mounted upon the shafts; means
.+ carried by the hubs above the axis thereof
o . for supporting a rotary take-up reel axially

- ~parallel in its ;té,ke'-u.p rotation with the flier

0 and cradle; means for guiding the cord to
. 15 the reel;

. -

a traveler supporting the gaiding

-means; means for reei procating the traveler
. *.o . .upon the eradle; and a train of gears for ro-

-+ .. tating the reel, maintaining the cradie sta-
... tionary, and actuating the traveler-recipro- -

| -cating means. . R
1 83. The ecombination with reel-supporting

© ... means, of means for rotating a reel thereon,

.. comprising a disk p _
- orly-threaded hub and an internal gear; a |
- 25 reel-engaging plate ounted upon the hub;
-+ friction-disks between such
~~_justing means upon the hub. -
.. 34, Thecombination with a fiier, of a cradle
2 within the flier; a reel-spindlesupported upon |
“the cradle; a reel thereon; a disk provided

g

. with an internal gear and with a hub having:

rovided with an- extéri_

plates ; and ad-

with means for engaging the reel; friction-

disks between the plates; adjusting means
o upon the hub; a_gear-wheel carried by the
~ flier; and a gear-wheel carried by the cradle
. andin mesh therewith and with the internal
Coopeogear. S
7 35, The combination with a flier, of acradle
+ . thecradle;a reel thereon; a disk provided at

within the flier; areel-spindlesupported u pon

Lo ts edge at ove side with an internal gear and

SRR L8 Dety _
~ meansupon the hub; a gear-wheel carried by
~ o the flier; a gear-wheel carried by the cradle
. gear; a reciprocatory device for
800

St its other side with a threaded hub; a plate .
. provided with means f or engaging the reel;:
friction-disks between the plates; ad justing

£l the pull-down and twistin g; astationary era-

. dlewithin and surrounded by the flier for re-
© . ceiving from the flier: reel-suppcrting means
-+ ¢ carried by the cradle; reel-rotating means
0 6o

. the reel; mneans. I !
. feeding means lengthwise of the flier. - |
-+ 37. The combination with a rotary flier, of
- a cradle within the flier; a reel-spindle car-
ried by the cradle and parallel with the axis
- of rotation of the flier; planet- gearing

actuated by the flier; means for feeding to
and means for recip rocating the

of itself; shafts

flier, of a cradle located within said flier, a

a plate provided

tionary, means for

_ : laying cord
upon the reel; a worm parallel with the reel-
- ..> - spindle and traversed by the laying-on de- |
. viee; and means in gear with the gear car-
. ried by the cradle for actuatin g the worm,
~ 36. The combination with a pull-down of
uniform delivery, of a flier for receiving from

[ holding the cradle stationary: a worm earried

by the cradle and parallel with the reel-spin-

dle; a traveler upon the worm for feeding to

the reel; and means for rotating the worm.
-38. The combination with a pull-down, of

“a rotary flier; a stationary cradle in the flier;

planet-gears for maintaining the cradle sta-
tionary; a reel in the cradle and extending

lengthwise of the flier for taking up the prod-
uct; and means for rotating the reel at vari-

able and sufficient speed to take up the
amount of rope fed forward by the pull-down.

39. The combination with a pull-down, of
a rotary flier; a cradle in the flier; planet-

‘gears for holding the cradle stationary in the
flier; means for supporting a take-up reel on
the cradle, located parallel to the axis of I0-

tatton of the flier; .means for rotating the reel

......

at-variable and sufficient speed to take up

the rope which passes th rongh the pull-down ;.
and means for imparting a double twist to

the rope at each revolution of the flier. _
- 40. The combination with a rotary take-up

reel also located within the flier and extend-

{ Ing longitudinally thereof; and positively-
1 acting means for maintaining the cradle sta-
tionary. | ~ | . |

- 41, The combination with a rotary take-up
flier, of a cradle

ing longitudinally thereof, and planet-gear-
ing for maintaining the cradle stationary.
~42. The combination with a rotary take-up

wise of -the flier, of a cradle located within

sald flier, means for maintaining the cradle

stationary, means for laying ap the cord upon

the reel, and means for controlling and im-

parting a variable movement to said reel.
45. The combination with a rotary take-up

| flier carrying a rotary reel located lengthwise

of the flier, of a cradle located within said
flier, means for maintaining the eradle sta-

the reel, and friction means for controlling

‘and imparting a variable movement to said

reel.
- 44. The combination with a flier extending

| 311bstantially from end to end of the mechan-

Ism carrying areel located length wise thereof,

of a cradle within the flier, means for hold-
{ing the cradle stationary, driven friction

means for controlling the movement of the
reel, and means for: reciprocating the cord
upon the reel. -- .

45. The combination with a rotary flier, of

& reel -located lengthwise thereof, a cradle
| within the flier, means for holding the cradle

stationary, positively-driven means for con-

trolling and imparting a variable movement
‘| to the reel, aud means for laying up the cord
upon the reel. -

46. The combination with-a rotary flier, of
18 | a cradle within said flier; a reel alse located
for | within

sald flier lengthwise thereof, means

75

80.

90

95

located within said flier, a
reel also located within the flier, and extend-

‘100
flier, earrying a rotary reel located length-

f ERLL T
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105

110
laying up the cord upon
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for maintaining said cradle against rotation | that two twists are given to the cord for each

with the flier, and means for reciprocating
the cord upon the reel.

47..The combination with a rotary flier, of
a reel therein located lengthwise thereof, a

eradle within the flibr, means for holding the

cradle stationary, friction means for control-
ling the movement of the reel, means for posi-
tively driving one member of said friction
means and including a part carried by said
stationary cradle, and means for reciprocat-
ing the cord upon the reel. '

48. The combination with a flier, of a reel |

therein located lengthwise thereof, a cradle
within the flier, means for holding the cradle
stationary, friction means for eontrolling the
movement of the reel, means for positively
driving one member of said friction means
and including a part carried by said station-

ary cradle, and means carried by the cradle

for reciprocating the cord upon the reel.
49. A take-up mechanism comprising a ro-
tary flier, a cradle located within said flier,
a reel also located within and lengthwise of
the flier, planet-gearing for maintaining the
cradle stationary, and a positively - driven
driver and friction-driven means driven by
such driver for rotating the reel at a variable

‘speed.

50. A take-up mechanism comprising a
flier, a cradle extending lengthwise thereof
within said flier, planet-gearing for maintain-
ing the cradle stationary, a reel likewise lo-
cated within and extending lengthwise of the
flier, and means including friction means for
rotating the reel at a variable speed.

51. The combination with a pull-down for
feeding cord at a uniform speed, of take-up
mechanism comprising a flier, a eradle within
said flier, means for maintaining the cradle
stationary, a take-up reel likewise located
within and lengthwise of the flier, and means
including friction means for rotating the reel

to take up the cord corresponding with the

amount thereof fed forward by the pull-down.

52. The combination with means for feed-
ing cord at a uniform speed to the take-up
reel, of a rotary take-up flier, a take-up reel

supported-therein lengthwise thereof for the |

cord, means for rotating said flier, neans for’
imparting movement from the fiier tothe reel,
and means comprising parallel friction-disks
for controlling the movement of the reel so
that the rotation thereof will correspond with
the amount of cord fed thereto. |

53. The combination with rotary meansfor
supplying the cord to take-up mechanism, ot

a single rotary take-up flier, rotating in a dif-

ferent direction and receiving and delivering
the cord endwise of itself, means for rotating
said flier, a take-up reel for the cord located

within and lengthwise of the flier, means for

. rotating the reel, means for controlling the

speed of the reel, and means stationary with
relation to said flier for laying up the cord

-+ 60. The combination with means

revolution of the flier.

54. The combination with means for feed-
ing cord at a uniform speed to the take-up
reel, of a rotary take-up flier, a take-up reel
supported therein and lengthwise thereof for
the cord, means for rotating said flier, means
inciuding friction means for imparting move-
ment from the flier to the reel, and for con-

trolling the movement of the reel so that

the rotation thereof will correspond with the

' amount of cord fed thereto.

 55. The combination with means for feed-
ing cord at a-uniform speed to the take-up
reel, of a rotary take-up flier, a take-up reel
supported therein and lengthwise thereof for
the cord, means for rotating said flier, means
including friction means for imparting move-
ment from the flier to the reel, and for con-
trolling the movement of the reel so that
the rotation thereof will correspond with the
amount of cord fed thereto, said friction
meanscomprising a positively-driven friction-
disk in gear with the flier, a driven frietion-
disk in positive connection with the reel, and

an intermediate friection member.

56, The combination with a rotary take-up
flier, of a reel supported therein for the cord;
means for rotating said flier; and means for
rotating said reel at a variable speed, com-
prising an internal gear, a friction member

connected to said reel and a friction member

intermediate said gear and member.

57. The combination with a rotary take-up
flier, of a reel supported therein for the cord;
means for rotating said flier; and means for
rotating said reel at a variable speed, com-
prising an internal gear, a friction member
connected to said reel and a friction member
intermediate said gear and member, and
means for adjusting the frictional engage-
ment of said friction members relatively to
each ofher.

58. The combination with a rotary take-up

flier, of a reel supported therein for the cord,
means for rotating said flier, and means for
rotating said reel at a variable speed, com-
prising an internal-gear friction-disk, means
forimparting movement from the flier to said
internal-gear disk, a friction-disk connected
to said reel, and one or more friction mem-
bers intermediate said disks.

59. The combination with a rotary take-up
flier, of a reel supported therein for the cord,
means for rotating said flier, and means for
rotating said reel at a variable speed, com-
prising an internal-gear friction-disk, means
for imparting movement from the flier to said
internal-gear disk, a friction-disk connectec
t0 said reel, one or more friction members in-
termediate said disks, and means for adjust-
ing the frictional engagement of said disks
relatively to said members. -
for feed-
ing the cord, of a single rotary take-up flier

upon said reel, the organization being such i carrying take-up means located lengthwise
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_f E_'i;het_'et_)f-,,?_i1’1 eﬁ;ns for reci pmpati ng the_.cord upon
‘the take-up means, means for holding said
‘reciprocating meansagainstrotary movement

~with the flier, and means for rotating said
.~ 5 feeding means and flier, the organization be-
..+ ing sach that two twists are given to the cord
- foreach revolution of the flier. . _
.~ 61, The combination with means for su D-
. plying cord to the take-up mechanism, of a
single rotary take-up flier receiving and de- |
. livering the cord endwise of itself, means for
~. . rotating said flier, a take-up reel for the cord
- located within and lengthwise of the flier,
o means for rotating -the reel, means for con-
S LR DT

. . withinsaid flier lengthwise thereof, positively-
¢ .. acting means for holding said cradle station-
. ary, and means carried thereby for recipro-

trolling the speed of the reel, a cradle located

- cating the cord upon the reel, the organiza-

- 20
. thecord for each revolution of the fiier.

| against rotary movement with the

tion being such that two twists are given to

62. The combination with means for feed-

-1ng cord at a uniform speed, of a single rotary
‘take-up flier, take-up means located within |
‘and lengthwise of said flier, means for recip-
~ . rocating the cord upon the take-up means,
~v. - "means for holdin

ler, means

“oio o for rotating said feeding means and flier to-

= 30 gether, a part of said feeding means having
oo 1t8 axis of rotation transverse to the axis of
s rotation of said flier, the organization “being
- 'such that two twists are given to the cord for

~each revolution of the flier, and means for

35

rotating the take-up means at a variable
- speed corresponding to the amount of cord

~ Tad thoreto by the Feediags mesns

- 63, The combination with a pull-down for
- . feeding cord at a uniform speed, of a rotary
40
. thereof,meansforreciprocating the cord u pon
i ..  thereel, means for holding said reciprocating
... means against rotation with the flier, and
. _means for rotating the pull-down and flier,
) the organization being such that two twists
= . are given to the cord at each revolution of the
RTINS i §1-) o
./ .64, The combination with a pull-down for.
- feeding

A

take-up flier, a reel extending longitudinally

take-up flier, a reel extending longitudinally

. " thereof, meansfor reciprocating the cord upon.

R - the reel, means for holding said reciprocating
.+ -means against rotation with the flier, means

: B - for rotating a part of the pull-down and flier

sy

indifferent directionsrelatively to each other,

o -":-th'e"_lo_rga;niz@,ﬁigp;j})_;.:_:,,j_,_i";g;g' such that two twists

~ ‘aregiven totherope a
. riable speed corresponding to
60"

i
llllllllll

t each.-revolution of the.

.....
- . ! Ty, \
L

L flier, and means for rotating the reel at a va-
s oL COITe the amount of
cord fed thereto by the pull-down. . ST

. 65. The combination with a pull-down for
‘feeding -cord 'at a uniform speed, a reel for:

‘taking up such'cord -as'it is fed forward by |
said pull-down, a rotary flier extendin o sub-.

- 05 stantially from‘end toend of the mechanism,
. means forrotating said flier, and means sta-

thHaryW1thlehtlontosuchﬂlel for feeding

798,178

g the reciprocating means |

"8cribed.

9

| cord to the reel, the organization being such

that the cord is given a plurality of twists for
each revolution of the flier. = :
- 66. The combination with a pull-down for
feeding cord at a uniform speed, a reel for

‘taking up such cord as it is fed forward by

the pull-down, a rotary flier surrounding said
reel, means for rotating said flier, and means
stationary with relation to such flier for feed-
ing the cord to the reel, the organization be-
ing such that the cord is given a plurality of
twists for each revolution of the flier, and
means for imparting movement from said
ing said reel at a variable speed. |

67. In a machineof theclassdescribed, the
combination with a single rotary take -up

flier to said reel comprising means for rotat-

flier extending substantially from end to0 end

of the mechanism, of means for rotating said
flier, and mechanism codperating therewith
and so organized that the material is twisted
twice for each revolution of said flier, sub-
stantially as described. |

L]

means for feeding cord, a take-up means lo-
cated lengthwise of and surrounded by said
filier, and mechanism codperating with said
flier and said means, the organization being
such that the cord is fed forward at a uniform

‘8peed and taken up in a uniform manner and

during such steps given two twists for each
revolution of the flier, substantially as de-

69. Atake-up mechanism comprising a hori-

zontally-rotating reel, means for laying up

cordage thereon, and a triple-roll mechanism

organized to supply thereto cord at a nniform

speed so that such reel acts simply and solely
as a take-up means and not as a pull-down.
- 70. ‘A take-up mechanism comprising a ro-

tary ilier, a rotary take-up reel located lon-
gitudinally of and within said flier, means for
laying up eord upon said reel, and triple-roll’
| mechanism organized to supply to said reel

.70

75

8o

| '. 90
68. Ina machine of the class described,the

combination with a single rotary flier, of

95

TQO

105

110

cord at auniform speed so that the said drum

-acts simply and solely as a take-up meansand

= { not as a pull-down. .-
cord at a uniform speed, of a rotary |

71. Thecombination with means for feeding

115

cord, of asingle rotary take-up flier receiving

means for rotating said reel, means station-

ary with relation to said flier and reciprocat-

‘and delivering the cord axially of itself, a reel =
within and extending lengthwise of said flier,
120

ing lengthwise thereof for laying up the cord = .

upon the reel, and means for eontrolling the

‘speed of said reel so that it will be retarded

||||||

asitsdiameter inereases duringthe laying up
of such cord, to correspond-with the amount
.| thereof fed thereto, the organization being
‘'stieh that the cord is twisted twice for each
revolution of the flier. - -

125

130

rotating the pull-down at a certain speed, a
flier located endwise tosaid pull-down, means
I-for rotating said flier and pull-down, a reel
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within and extending lengthwise of said flier, | cord, comprising a flier and mechanism co-

meansforimparting movement from said flier
to said reel, comprising frietion means for ro-
tating said reel at a variable speed, a cradle
also supported within said flier, means for
maintaining the cradle sbatlonory and recip-

‘rocating means carried by said cradlo forlay-

ing up the cord upon the reel.

73. The combination of a pull-down rotat-
ing at a certain speed for feeding cord, a flier
ro.tatablo with said pull-down, a reel within
and extending lengthwise of the flier and ro-
tatable at variable speed, and mechanism co-
operating with these elements so that the cord
is twisted twice for each revolution of said
flier and is laid upon the reel according to the

- amount fed forward by the pull-down regard-

20

30

less of the increasing diameter of such reel.
74. In a cordage-machine, the combination

with means for twisting yarn into a strand to

be laid into cord, of a pull-down rotating at

a cortain speed for feeding the cord, a flier ro- |

tatable with said pull- down a reel within and
extending lengthwise of Lhe flier and rotata-

ble at a varld,blo speed, and mechanism co-
- operating with these elements so that the cord

is twisted twice for each revolution of the
flier and is laid upon the reel according to the
amount fed forward by the pull-down regard-
less of the increasing diameter of such reei.
75. In a cordage-machine, the combination
with means for twisting yarn into a strand to

_be laid into cord, of a pull-down for feeding

40

" the cord at a uniform speed, a horizontally-
rotating reel for taking up such cord as it is
fed forward by said pull-down, a rotary flier,

and means for rotating said flier, the organi-
zation being such that the cord is given a

plurality of twists for each revolation of the |

flier.
76. In a cordage-machine, the combination

‘with means for twisting yarn into a strand to

be laid into cord, of a pull-down for feeding
the cord at a uniform speed, a reel for taking

up such cord as it is fed forward by said pull- |
“down, a rotary flier extending lengthwise of

the axis of such reel, means for rotating said

flier, theorganization being such that the cord

is given a plurality of twists for each revolu-
tion of the flier, and means for imparting
movement from said flier to said reel, com-

- prising meansfor rotating said drumata vari-

55
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able speed.

77. In a cordage- maohmo the combination
with means for twisting yarn to be laid into
cord, comprising a ﬂior and mechanism co-
opomtmu' therewith, for twisting

for feeding the .. rd-ava uniform speed, a reel
for takmu‘ up stich cord as it is fed forward

by said pull -down, a rotary flier extending:

lengthwise of the axis of such reel, and means

for rotating said flier, the or ﬂ‘amz ation being

such that the cord is given a plum_hty of twists

for each revolution of the flier.

78. In a cordage-machine, the combination

yarn twice
for each revolution of the flier, a pull-down

oporatmﬂ' therewith for twisting the yarn
twice for each revolution of the flier, a pull-
down for feeding cord at a uniform spood, a
reel for taking up such cord as it is fed for-
wa,r'd by said pull-down, a rotary flier extend-
ing lengthwise of the axis of such reel, means
for rotatmﬂ' said flier, the or ﬂ‘&ﬂlﬁdtiﬂﬂ being
such that the cord is given a plurahtyof twists
for each revolution of the flier, and means for
imparting movement from said flier to said
take-up means, comprising means forrotating
said take-up means at a variable speed.

79. In a cordage-machine, the combination
with means for txvlstmg yarn into strands to
be laid into cord, of a pull-down for the cord,
means for twisting the cord a plurality of
times, a reel located lengthwise of the twist-
ing means for taking up the twisted cord,
means for frictionally driving the reel from
the twisting means, means for laying up the

‘cord upon the reel, and means for maintain-

ing the laying-on means in a fixed plane.

80. In a cordage-machine, the combination
with means for twisting yarn a plurality of
times, a tension device, means for guiding the
yarn to the tension device, a pull-down for
the cord, a take-up for the cord, and means
for twisting the cord a plurality of times.

31. A emdlo having a smooth ecarved bot-
tom and an antlfrlotlon roll carried thereby
and extending in parallelismm therewith and

| around which the yarn is adapted to pass
I transversely.

- 82. In a cordage-machine, the combination
with means for holding yarn, a roll around
which the yarn passes transvergely from said
holding means, a roll having the plane of its
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axis transverse to the plane of the axis of said -

first roll, a member having a smooth curved
portion btatlonctrlly dlsposed relatively to
such rolls and affording a bearing for the
yarn while passing flOIIl one to tho other of
sald rolls.

83. A cradle having a smooth bottom and
a roll carried thereby Wlbh 1ts axis transverse

‘to the plane of the axis of said cradle.

84. The combination with a cradle, of a ten-
sion comprising a pair of rolls supported by
sald cradle one above the other.

'85. The combination with a eradle, of a ten-
sion comprising a pair of rolls supported by
said cradle one above the. other, and means
for applying friction to one of said rolls.

86. The combination with a cradle, of a ten-

I10
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sion ecomprising a pair of rolls supported by

the cradle one above the othel each with the
plane of 1ts axis transverse to tho pl.cmo of the
ams OF vhe cradle.

I25

The combination witha cradle, of a ten-

aiou comprising a pair of rolls supported by
the cradle one above the other, each with the
plane of its axis transverse to the plane of
the axis of the cradle, and means for apply-
ing friction to one of said rolls.

88 The combination with a rotary ﬂler of

with means for twisting yarn to be laid into | a spool, and a tension comprising a pair of

I30
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~with the planes of their axes substantially
o« parallel, and around which the yarn passes

. intermediate its passage from said 8pool to

~ 89..The combination with a rotary flier, of

R - a spool, and ‘a tension comprising a pair of
.+ rollslocated within said flier and supported

. with the planes of their axes ‘substantially
~parallel and around which the yarn alter-

Gl _said spool to the flier, and means for apply-

' ing friction to one of said rolls.

o . 90. The combination with a rotary flier, of
- .idler-rolls located within said flier, one lo- |

a spool, and a. tension comprising a pair of

;ﬁ}:__'i . cated above the other, each located with its
... axis transverse to the plane of the axis of said
-~ flier and around which the yarn passes inter-

20 mediate its passage from said spool to the
- fiier. T -
. 91. The combination with a rotary flier, a

© . spool located therein, & tension comprising a

R ;f ~pair of idler-rolls located within the flier and
. form a figure 8 before passing to the flier.

around which the yarn alternately passes to

|

92, The combination with a rotary flier, of
. a spool located therein, a cradle supported
© " within said flier and around which the cord

. a spool located therein, a cradle. supported

" 30 passes from the spool, and a tension compris-

.- 1nganpair of idler-rolls located within the flier
~* and to which the yarn passes from the eradle
. -andaround which it alternately passes to form
~ -afigure 8 before passing to the flier. =~

' 93. The combination with a rotary flier, of

 within said flier, a guidé ‘carried by and ex-
. tending parallel to said cradle at one part
~ . thereof and a guide carried at another part

40

thereof for guiding the yarn as it passes from

the spool, and a tension comprising a pair of
- idler-rollslocated within the flier and to which
-7 the yarn passes from the cradle and around

" .which it alternately passes
45

8 before passing to the flier.

to form a figure

~ - 94. The combination with a single rotary
. fiier, of aspool carried therein, tension means
o ~ located within said flier for preventing the
- cork-screwing and kinking of the yarn, and
o 50

o mechanism codperating with said flier, the
... organization being effective to give the yarn

. two twists for each revolution of said single

o 95, The _co,,mbi'ﬁé:,tion“ivith a '_Singie'rotarj%'-
- located within said flier, a pull-down for the

flier, of a 'spool carried therein, tension means

- yarn, and mechanism codperating with said

- flier, the organization effective to

give the

© ' yarn two twists for each revolution of said

69

 combination with a pull-down for feeding the

single flier. =~ o
96. In a machine of the class deseribed the

*cord uniformly, of mechanism including asin-

| 7. Thecombinationof asinglerotary flie

- gleen d-to-end-extending take-up flier effect-
05

ive to give two twists to the cord for each

revolution of such flier.. |

upon said shaft

within said flier, mechanism codperating with

said flier, the organization effective to oive
the yarn two twists for each revolution of said
single flier, a pull-down for feeding the cord
in a uniform manner, a take-up mechanism

comprising a flier and a reel, and means CO-

operating therewith, the organization being

such that the cord is likewise given two twists

for each revolution of the flier. .

- 98. The combination with a flier, of a guide
located near the hub thereof, a guide located
near the periphery of said flier, and a stop
member carried by said flier and through
which the cord passes duringits passage from
one guide to the other, and means in position
to be engaged by said stop member on the
breakage of said cord thereby to stop the

‘mechanism.

- 99. The combination of a flier, ha{Virjé‘ a
head, of yarn or strand guide rolls carried by

said head one adjacent to the hub thereof

and the other adjacent to its periphery, a U-

shaped arm or loop pivoted upon said head
| with its free end extending between said
guide-rolls, a rock-shaft and a disk or collar
provided with fingers with.
which said U-shaped arm when free may en-
gage, thereby to stop the mechanism.

100. The combination with a flier, of a cra-
dle supported therein; a reel-spindle pivot-

‘ally supported by said cradle at one end for

1
l.

i1ts normal position..

swinging movement; and a spring carried by

sald cradle for maintaining said spindle in

11
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101. The combination with a Tﬂie“r,'-af acra-.

dle supported therein; a reel-spindle pivot- -

ally supported by said cradle at-one end for

| Swinging movement; a spring carried by said

cradle for maintaining said spindlein 158 nor-
mal position and tension means comprising a
pair of rolls also carried by said cradle.

- 102. The combination with a flier, of a cra-

dle supported therein; a reel-spindle pivot-

ally supported by said cradle at one end for

Swinging movement, a spring carried by said
cradle formaintaining said spindle in its nor-

ima,l_ position; and yarn-guiding means lo-
cated at each side of said cradle.

- -103. Thecombination with a two-part shaft,

a rotary flier fixedly secured thereto, a de-

105

I10

I15

pending cradle loosely supported at its ends

upon said shaft and carrying a reel-spindle,
and means for preventing the rotation of said
cradle with said shaft on the rotation of the
flier. |

a reel or drum supported therein with its axis
of rotation'in a plane parallel to the plane of

the axis of rotation of said flier; means for

I20 -

104. _'_[P"he combination with a rotary flier, of o
125

rotating said flier; a stationary cradle; posi-

tively-acting means for maintaining said era-

dle stationary; and means carried thereby

for laying up the cord on said drum.

105, The combination with a rota,ry ﬂiér |

t30 .

and its shaft, of a friction-disk having inter-

, | nal gear-teeth mounted within said flier; a
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cradle supported within said flier; a gear car- | dle also located within said flier, a roll car-
ried bysaid cradle and in mesh with the teeth | ried by said cradle, located at the bore of one 15
of said friction-disk; a gear carried by the | of said journalsin suech manner that the cord

~ flier-shaft and in mesh with said eradle-gear | as it passes through the bore is maintained

¢ for imparting motion to the friction-disk, a | in substantial alinement with such bore.

reel within said flier and frietion means in- In testimony whereof I have signed my
termediate said reel and friction-disk gear | name to this specification, in the presence of 2o
for imparting motion to said reel. | two subscribing witnesses, this 15th day of
106. The combination with a single rotary | August, A. D. 1396. . .
10 flier, of a pair of tnbular journals therefor ' THOMAS W. NORMAN.
through which the cord passes to and from Witnesses:
the flier, cord-holding means located within ARTHUR W. CROSSLEY,

and lengthwise of said flier, a stationary cra- | - ARTHUR F. RANDALL.
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