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stans. Motion is imparted to the driving 
roll or capstan 9 by means of a pair of spur 
gears 13 and 14, one carried by the roll or 
capstan and the other c, rried by a stub 
shaft 15 mounted in one of the members of 
the pull-down frame. This stub-shaft also 
carries a beveled-gear 1 (3 meshing with a 
similar beveled-gear 17, fixed to or formed 
on the end of the tibular shaft 5 journaled 
in the upright 4 and to which tubular shaft 
motion is imparted by any suitable means, 
such for instance, as a belt pilley 1S mounted 
on the end thereof, and by means of which 
the desired speed or pull-down force is given 
to the capstans, the driven capstan being ro 
tated by its frictional engagement with the 
bodily shift able roll and the rope. Motion 
may be imparted to the pulley S by a belt 
(not shown) in engagement with a pilley 
(not shown) carried by the driving shaft, 
(not shown) which at its opposite end car 
ries the fast and loose pulleys ( and b. The 
speed of rotation of the pulley 18 relative to 
that of the pulley 12 is such that the product 
is taken up by the Ilier substantially as fast 
as it is passed through the pull-down by the 
pulley 12. During the travel of the rope 
around the capstans, the pull-down frame 
is rotated to twist such rope in the manner 
just described, so that during the twisting 
of the rope the desired pull-down force is 
given thereto to regulate the number of 
twists per foot in the finished product. To 
cbtain an accurate bearing or grip of the 
rope on the capstans, there is located be. 
tween them a bodily movable roll 20, and 
the rope or line by straddling this roll 20 
is carried nearly around the capstans caus 
ing a greater grip on the same. This roll 
is shown as a hollow cylinder and is mount 
ed loosely, that is, with sufficient clearance 
on a fixed shaft 21 extending across the 
faune 2, to enable the roll to properly per'- 
form its work, or, if preferred, this shaft 
could be loosely mounted in the meuber's of 
frame 2, thereby allowing the roll to have 
a gripping effect on the cord or rope as it is 
drawn around the capstans, and also 
allowing said roll to be pushed away from 
the capstans when a lump or knot in the 
rolpe passes. lBy forming the loose roll hol 
low it is lightened and the force of centrif 
ugal action is reduced. The roll is pref orably sufficiently small relatively to the 
capstans So that the cord Or rope which 
passes partly around the capstans and strad 
di les this roll will under draft cause the roll || 
to become wedged between the capstains and 
bear hard upon the cord or rope. and in 
order to secure a superior Wedging effect at 
least one-half of the rol, wien regarded as 
divide diametrically, should be incluide 
within the space bounded by the peripheries 
of the capstans, a plane ei) bracing the axes 
of the latter, and a plane angelitial to their 
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peripheries. By so proportioning and or 
ganizing the capstans and rolls as to secure 
this relation, a wedging effect is produced 
which resists draft upon the rope, such 
Wedging effect being obviously superior to 
a Simple pinching of the rope. This im 
proved pull-down, and that illustrated in hy contemporaneously pending application 
hereinbefore referred to, is believed to ac 
complish what has never before been ac 
complished in rope making machinery, 
namely, the absolutely accurate registering 
of the twisted strand or rope, that is, the 
uniform pulling down of exactly the same 
extent of twisted rope for every repetition 
of a specified number of rotations of the 
pull-down capstans, and for every corre 
sponding number of twisting rotations. 
This is of the it most importance since it in 
sures absolute unifornity in the product as 
to number of twists per unit of length, as 
to length of measurement governei by 
known tinne and macline elenments; and as to 
character and weight. Obviously a pull 
down operating with such accuracy as does 
the present one insures unvarying effects in 
the treatment of the strands preparatory to 
their reception at the pull-down mechanism 
both prior to and including the twisting to 
gether of the strands. Furthermore, an im 
portant point to be noted is that the ac 
cufate registry in the operation of this pull 
down device, does not at all depend upon 
the forward draft of the rope--that is, a 
draft in the direction of the take-up mecha 
nism; the pull-down would continue to op erate, accurately registering, if there were 
no such forward draft whatever on the 
rope; hence a take-up mechanism employed 
in connection with this pull-down is merely 
required to perform the simple functions 
that its nanie implies. namely, ea ring for 
the finished product as it arrives: so that the 
additional function heret (fore required of 
the take-up mechanisin, namely, the exertion 
of a force to maintain a powerful forward 
craft on the rope as it energes from the 
pill-down, is entirely eliminated. 
The grooves in the capstans or rolls which 

receive the rope as it passes around such 
('stans, control and guide the rope so as 
to maintain it in proper position on the cap 
stans. while at t le s-a me tinue the character 
of the grooves instres the projection of the 
rope for the engagenrent there with of the 
bodily movable roll. The central or bodily 
movable roll 20, in the present instance, is 
shown provided with guide-flanges 22 at 
the otter sides of the ill-dow rolls or cap 
stans, andl is also shown provideel with 
ger oves 2:3, which prevent the flat tening of 
tle rope. The rope is preferably dointled 
in tie till-down, that is, brought back and 
passel : sec, ud time around the capstans 
hid the?e ver the it dily movable roll, 
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From the foregoing organization it will the rope or cord break, the yoke, by centrif be seen that the movement of the worm shaft, 
and herefore of the carriage, is determined 
by the rope being wound as it is taken up 
on its drum so that the rope may be wound 
on the drum without flanges at the ends 
thereof, as shown in Fig. 5, that is to say. 
it may be wound in le form of crossed 
helices it a similar manner to that shown 
ii) described in the patent to Wardwell, 
Reissue No. 11.S.56 dated September 18, 

19()(). From this it will be seen that by the 
improved mechanism shown and described 
a col) wound in the manner just stated may 
le obtained. 

IDuring the operation of the machine the 
rope is twisted as it passes through the shaft 
i5 to the pull-down capstans, from thence it 
passes through the bore of the shift 6 
around the guide-rolls 30 and 31 to the flier 
tube. through such tube to the guide-rolls 32 
and 33 and through the shaft2S to the guide 
roll 34, and from thence to the carriage, 
a rol tle slea ve (61 from which theº l'ope 
passes to the drun. A nother twist is given 
to the rope at a point intern ediate the rolls 
33 and 34 anl this twist will be a second 
twist. 

In order to stop the machine instantane 
oilsly on the reakage of the rope or cord. I 
1provide a n improved hechanism, one part of 
which comprises a shift able member shown 
in the fo1'iu of a yoke 70 pi voted to the hul) 
of the flier lead 26, and orially held down 

) 

against the head by the engagellient of the 
rope with the free end the 'eof as it passes 
from the guide-roll:30 to the roll 31. Should 
the rope or cort break this shift able member 
will swing out by centrifugal force and e: l'ºry 
is free en into position to chigage a projec 
tion or finger 7 bivotel on the i pright 3 
a which tiger it trols the shifting of the 
let from the fast illey to the loose pilley 
and the raking () the fiel'. 

\ siit:)le et shiftiº meclanism is 
nnount ed on the fraine-work and comprises a 

() 
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* belt shift er 75 at: fel y a suitable hanol 
lever 76 to shift the triving belt from the 
loose pulley a to te fast pulley lit being 
: Ionatically retired by a suitable spring 
77 to shift the led a elk from the fast pulley 
to the loose ulicy. For maintaining the 
belt shifter in its shifted position and 
against the action of its spring, a suitable 
spring actuated bolt is provided comprising 
a rod is adapted to project into an opening 
79 in he belt shifter. This rod is connected 
at its upper end with the piyoted finger, or 
projection 71 which as hereinbefore stated is 
in position to intercept the yoke when it is 
thrown out by centrifugal force on the 
breakage of the cord. From the foregoing 
it will be seen that this left shifter having 
jee shifted to carry the be}} to fl': fast 

ugal force, will be thrown outward and en 
gage the finger 71, move it downward and 'so 
raise the bolt from the belt shifter, where 
upon the spring will throw such shifter, 
which will move the belt from the fast to the 
loose pulley, the transmission of power to 
the winding mechanism being thus inter 
cepted. The finger 71 may also be shifted by 
a suitable hand lever 25 pivoted on the ma 
chine and normally held in its inoperative 
position by a spring. 
While the mechanism just described will 

interfere with the transmission of power to 
the winding mechanism, it is desirable that 
such winding mechanism be instantaneously 
stopped on the breakage of the cord or rope, 
and for this purpose a suitable brake is pro 
vided comprising a brake band 90 in posi 
tion to engage the periphery of one of the 
heads, as the head 27 of the flier. This band 
90 is connected by a pivoted a run 91 and 
lever 92 with the belt shifter 75 in such man 
ner that when the belt is shifted to the fast 
pulley the friction band will be held out of 
engagement with the head, but when the 
bolt has been withdrawn from the opening in 
the belt shifter by the engagement of the 
yoke with the finger, the return of the belt 
shifter under the action of its spring will 
throw the brake band 90 into engage anent 
with the heal and stop the 'otary movement 
of the flier substantially instantaneously. 

It is to be understood that this winding 
mechanism may be used for other purposes 
than winding rope er cord and therefore 
such term “rope or “cord as used herein 
and in the claims, is to he interpreted to in 
clude any article capable of being wound 
with this organization of lechanism. 

IIaving thus described my invention, I 
clai ------- 

1. In a rope or cord windling machie, the 
combination with a rotary take-up flier, of 
means for stopping said flier, and compris 
ing a brake engaging the periphery of said 
flier, and means for throwing said brake into 
operation on the breakage of the cord of rope and including a centrifugally operated 
evice earried by and rotatable with the flier 

and controlled by the cord or rope. 
2. In a rope or cord winding machine, the 

combination with a rotary take-up flier hav 
ing a head, of a brake band for engaging the 
under face of the periphery of Said head, 
means for moving said band upward to en 
gage said head on the breakage of the cord or rope, and including a centrifugally opt 
ated device carried by and rotatable with 
said flier and controlled by the cord or rope. 

3. In a rope or cord winding machine, the 
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belt shifting mechanism with its belt in en 
gagement with the fast pulley, a brake con 
nected with said belt ???† mechanism for 
engaging and stopping the flier, means in 
cluding a centrifugally operated device car 
ried by and rotat??le with said flier and op 
erative on the breakage of the rope or cord 
to release the maintaining means, thereby 
to permit the shifting of the belt onto the 
loose pulley. 

4. The combination with a rotary take-up 
flier having a head, of means for rotating 
said flier including a fast and a loose pulley, 
a spring actuated belt shifting rod main 
tained in one position by its spring, a lever 
for manually shifting said rod into position 
to carry the belt from the loose to the fast 
pulley, a brake band for engaging the pe 
rilhery of suid ?lier and connected with said 
rod and maintained out of engagement with 
the flier head when the belt is in engagement 
with the fast pulley, a locking device for 
maintaining said belt-shifting rod in posi 
tion with its belt in engagement with the 
fast pulley, and centrifugally operated 
means carried by and rotatable with the flier 
and thrown into operation on the breakage 
of the cord to operate said locking device 
and release the belt shifting mechanism and 
permit the belt to be shifted on to the loose 
pulley and simultaneously throw the brake 
into engagement with the head and stop the 
flier, 

5. The combination with a rotary take 
up flier having a head, of means for rotating 
said flier, including a fast and a loose pull 
ley, a spring actuated belt shifting rod main 
tained in one position by its spring, a lever 
for manually shifting said rod into position 
to carry the belt from the loose to the fast 
pulley, a brake band for engaging the pe. 
riphery of said flier and connected with suid 
rod and maintained out of engagement with 
the?lier head when the belt is in engagement with the fast pulley, a locking device for maintaining said belt shifting rod in posi 
tion with its belt in engagement with the 
fast pulley, means for manually releasing 
the locking device, and centrifugally oper 
inted means carried by and rotatable with the 
flier and thrown into operation on the break 
age of the rope or cord to operate said lock 
ing device and release the belt shifting rod 
and permit the belt to be shifted onto the 
loose pulley and simultaneously throw the 
brake into engagement with the head and 
stop the flier. 

6. In a rope or cord winding machine, the 
combination with frame work, of a rotary 
take-up flier having a head, means for rotat 
ing said ?lier and including a fast and a loose 
pulley, a spring actuated belt shifting rod, 
a lever for throwing said rod in one direc 
tion, its spring throwing it in the opposite 
direction, a locking bolt engaging said rod 

5 

to maintain it in that position in which it is 
shifted by said lever, a pivoted latch ad 
jacent to one of the lheads of said flier, a cen 
trifugally operated device carried by and ro 
tatable with said flier head and maintained 
in its normal position by the cord and ef 
fective on the breakage of said cord to swing 
into a position to operate said latch and re 
lease the bolt, an arm pivoted to said frame 
a brake band connected thereto, and a lever 
connecting said arm and belt shifting rol, 
whereby on the release of the latter by the 
bolt, the band will engage said head and 
stop the flier. 

7. The combination with a rotary flier, of 
a spool or drum located therein, a cradle 
within said flier, means for positively pre 
venting the rotation of the cradle comprising 
planetary gearing, a reciprocating carriage 
mounted on said cradle for locating the cord 
or rope on the drum, means for reciprocat 
ing said carriage, and a swinging guide car 
ried by the reciprocating carriage. 

8. The combination with a flier, of a spool 
or drum located within said flier, means for 
positively preventing the rotation of said 
cradle comprising planetary gearing, a 
double worm shaft mounted on said cradle, 
a reciprocating carriage on said shaft for 
locating the cord or rope on the drum, means 
for rotating said shaft to reciprocate the 
carriage, and a swinging guide hinged to 
said carriage at the outer side of the axis of 
said shaft. 

9. The combination with a flier carrying 
a spool or drum, of a cradle located within 
the periphery of said flier; means for main taining said cradle stationary a reciprocat 
ing carriage carried by said cradle for locat 
ing the cord or rope on the drum and also 
disposed within the periphery of said flier; 
a swinging guide carried by said carriage; 
and means for reciprocating said carriage; 
Said means comprising a friction disk hav 
ing, gear-teeth on iti? periphery and gearing 
and a worm shaft driven thereby. 

10. The combination with a rotary ?lier, 
Qf a drun or spool located therein, means 
for rotating the same, ein bodying a friction 
disk having teeth on its periphery; a re 
ciprocutory carriage for locating the rope 
on said drum, a worn shaft on which said 
carriage is mounted, a gear on said shaft 
in mesh with said toothed friction disk for 
rotating the shaft, said disk and gear having 
an approximate nultiple of teeth whereby 
the rope is wound upon the drum in cross 
helices. 

11 A Combined twisting and balling 
mechanism effective to twist and to wind 
in crossed helices, conprising in combination 
in a single structure a single rotary take-up 
flier, a drum or spool located therein, means for rotating said drun and including a gear, 
a reciprocatory carriage for locating the 

70 

75 

80 

85 

90 

95 

00 

05 

O 

15 

12) 



O 

5 

20 

25 

30 

by 

6 1O31,366 

rope or cord on said drum, means for re- shaft; means for inparting motion to said 
ciprocating said carriage including a pain' 
of gears in which the number of teeth on 
the larger gear is slightly less than a mul 
tiple of the number of teeth on the smaller 
gear, the organization being effective to 
wind the rope upon the drum is crossed 
helices. 

12. A combined twisting and balling 
nechanism effective to twist and wind in 
crossed helices, comprising in combination 
in one single structure a single rotary take 
up flier, a drunn or spool located therein, a 
reciprocatory carriage for locating the rope 
on said drum, and a pair of gears for re 
ciprocating said carriage in which the num 
ber of teeth on the larger gear is slightly 
less than the multiple of the number of teeth 
on the smaller gear. - 

13. The combination with a rotary flier 
and its shaft of a friction disk having in 
ternal gear teeth mounted within said flier; 
a cradle supported within said flier; a gear 
carried by said cradle and in mesh with the 
teeth of said friction disk; a gear carried 
by the flier shaft and in mesh with said 
cradle gear for imparting motion to the fric 
tion disk; a drum within said flier; friction 
neans intermediate said drum and friction 
disk gear for imparting motion to said 
drum: a reciprocating carriage supported 

: ???. 
said cradle; and means for imparting 

motion thereto, and including gearing one 
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of a stationary 

member thereof comprising a part of said 
friction means and having external gear 
teeth. 

14. The combination with a rotary flier, 
y cradle supported thereby; 

a drum supported within said flier: a recip 
rocating carriage supported by said cradle; 
and means for rotating said drum and re 
ciprocating said carriage and comprising 
friction disks, one having external gear 
teeth constituting the driver for the car 
riage and the other having internal gear 
teeth. - 

15. The combination with a rotary flier, 
of a stationary cradle supported therein; 
a worm shaft carried by said cradle; a re 
ciprocating carriage mounted on said shaft; 
a rotary drum supported within said flier : 
means for rotating said shaft and drun and 
comprising friction disks, one having ex 
ternal gear tectl coöperating with a gear 
connected with said shaft, said gear and 
friction disk having an approximate multi 
ple of teeth whereby the cord is wound upon 
the drum in cross helices, and the other 
friction disk having internal gear teeth and 
receiving motion from said flier. 

16. The combination with a rotary flier, 
of a drum supported within the same; a 
cradle likewise supported within said flier; 
a worm shaft supported by said cradle; a 
reciprocating carriage mounted on said 

drum and to said carriage, and embodying 
friction disks one having external teeth 
meshing with a gear connected with said 
shaft, said friction disk and gear having an 
approximate multiple of teeth whereby the 
cord or rope is laid on the drum in crossed 
helices. 

17. The combination with a rotary flier 
carrying a drum or spool, of means for ro 
tating said drum and embodying a friction 
disk having teeth on its exterior; a station 
ary cradle; means for maintaining said 
cradle stationary; a reciprocating carriage 
carried by said cradle for laying the rope 
on said drum; a worm shaft on which said 
carriage is mounted; and a 
said shaft and meshing with the teeth of said 
friction disk for rotating said shaft. 

18. The combination with a rotary fier 
carrying a spool or drum, of means for 
rotating said spool or drum and compris 
ing a positively driven driving friction mem 
ber and a second driven friction member; 
a cradle located within said flier; means 
for holding said cradle stationary; a worm 
shaft carried by said cradle and having a 
member in engagement with said second 
driven friction member and by means of 
which motion is imparted to said shaft; 
and a rope or cord carriage mounted on said 
shaft and provided with a movable rope or 
cord guide. ? ?? 

19. The combination with a flier, of means 
for rotating the same; a drum or spool car 
ried by the flier; means for rotating the 
same and comprising a positively driven 
friction member and a second driven fric 
tion member having gear teeth on its pe 
riphery; a worm shaft supported interiorly 
of the flier and carrying a gear in engage 
nient with the teeth of said second driven 
friction member and by means of which 
said shaft is rotated; a carriage mounted 
on said shaft and provided with a swinging 
guide for the cord o, rope; said driven fric 
tion member and shaft gear having an ap 
proximate un ultiple of teeth relatively to 
each other. 

20. A combined twisting and balling 
mechanism effective to twist and to wind in 
crossed helices, comprising in cqimbination 
in one single structure a single rotary take 
up flier, a drum or spool located therein, 
and mechanism, including a laying on means 
for the druun, coöperating with said flier 
and drun whereby the cord or rope is 
twisted and as fast as it is twisted is wound 
up on the drun in crossed helices, means 

gear fixed to . 
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. ? a pair of gears in which the number of 

teeth on the larger gear is slightly less than 
a multiple of the number of teeth on the 
Sinaller gear. 

21. A pull-down comprising a pair of 130 
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driven capstains spaced apart, and only one 
of which is positively driven; and a loosely 
mounted intermediate roll at least one dia 
metrical half of which is included between 
a plane embracing the axes of the two cap 
stans and a plane tangential to the (???????† O 
cries of both of the latter, whereby a rope 
passing between each capstan and the loose 
roll and straddling the latter, will under 
draft be wedged between the peripheries of 
the capstans and roll, the latter being free 
to move bodily in and out. 

22. A pull-down comprising a pair of 
'apstans spaced apart, and encircled by 
grooves of greater width than the depth of 
their seats, and one only of which capstans 
is positively driven; and a loosely mounted 
intermediate roll, the rope passing between 
ach capstan and the loose roll and strad 
dling the latter while engaged with the 
grooves of the capstans, whereby under 
draft it will be gripped between the latter 
and the loose roll. 

23. A pull-down comprising a rotary 
twisting head or frame and driving neans 
therefor; a pair of driven capstians mounted 
transversely in Said frame and spaced apart 
and one only of which is positively driven; 
and a loosely placed roll between the two 
capstans, lightened to reduce force of cen 
trifugal action, the rope or cord passing be 
tween each capstan and the inose roll and 
straddling the latter. 

24. A pull-down comprising a pair of 
rotary capstans or rolls spaced apart, and 
an interinediate roll mounted for bodily 
movement in or out between the two cap 
stans or rolls and having rope grooves, the 
rope or strand passing between each capstan 
and the bodily movable rolland straddling 
the latter. 

25. A pull-down comprising a pair of ro 
tary capstains or rolls spaced apart, and an 
intermediate roll mounted for bodily move 
incint in or out between the two capstans or 
rolls and having guidling flanges, " the ropo 
or strand passing E ench canostan and 
the bodily movable roll and ? the 
?tter. 

926. A pull-down conuprising a pair of ro 
tary capstains or rolls spaced apart, and an 
in termediate roll mounted for bodily move 
incint in or out between the two capstans or 
rolls and having rope grooves and guiding 
langes, the rope or strand passing between 
the capstans and the bodily movable roll and 
straddling the latter. 

27. A pull-down conn prising a pair of ro 
tary capstans or rolls spaced apart and hav 
ing rope grooves, and an intermediate roll 
mounted for bodily movement in and out 
between the two capstans or rolls and also 
having rope grooves, the rope or strand pass 
ing between each capstun and the bodily 
novable roll and straddling the latter. 

1. 

28. A pull-down comprising a pair of ro 
tary capstans or rolls spaced apart and hav 
ing rope grooves of greater width than the 
depth of their seats, and an intermediate 
roll mounted for bodily movement in or out 
between the two capstans or rolls and also 
having grooves and provided with guide 
flanges, the rope or strand passing between 
each capstan and the li movable roll 
and straddling the latter. 

29. A pull-down comprising a pair of ro 
tary capstains or rolls, spaced apart, one only 
carrying a gear, an intermediate roll mount 
ed for bodily movement in and out between 
the two capstains or rolls, and driving gear 
ing in mesh with said capstan gear, the rope 
or strand passing between each capstan and 
the bodily movable roll and straddling the 
latter. 

30. A pull-down comprising a pair of ro 
tary capstans or rolls spaced apart, gearing 
for driving one of said rolls, the other being 
driven by friction, and an intermediate roil 
mounted for bodily movement in and out be 
tween the two capstains or rolls, the rope or 
strand passing between each capstan and the 
bodily novable roll and straddling tho 
latter. 

31. A pull-down structure for rope or 
strand making machines, the same compris 
ing a plurality of capstans or rolls spaced 
apart, a part only being positively driven 
and an intermediate roll mounted for bodily 
movement in or out between the two capstains 
or rolls, the rope or strand passing between 
each capstan and the Gü movable roll 
and straddling the latter. 

32. A pull-down structure for rope or 
strand making machines, the same compris 
ing a pair of capstans or rolls spaced apart 
and one only of which is positively driven, 
and an intermediate roll mounted for bodily 
novelinent in or out between the two capstains 
or rolls the rope or strand passing between 
each capstan and the bodily ?????b?? ?oli und 
straddling the latter. 

33. A. Combined twisting and balling 
mechanism effective to twist and to wind in 
crossed helices, comprising in combination 
in one single structure a single rotary take 
up flier, a drum.orspool located therein, and 
mechanism, including laying on means for 
the drum, stationary with relation to said 
drun and located within the flier and co 
operating with Said flier and drum whereby 
the cord or rope is twisted and as fast as it 
is twisted is wound up on the drum in 
crossed helices, means for driving the laying 
On means comprising a pair of gears in 
which the number of teeth on the larger gear is slightly less than a multiple of thc ????im 
ber of teeth on the smaller gear. 

84. A Combined twisting und balling 
Inc chanisin effective to twist and to wind in 
crossed li elices, coln prising in combination 
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in one single structure a rotary take-up flier, 
a drum or spool located therein, a cradle also 
located within said flier and below said drum, 
means for positively preventing tilne rota 
tion of said cradle, and mechanism, includ 
ing laying on means, carried by said cradle, 
coöperating with said flier and drum whereby 
during each revolution of the flier the rope 
or cord is twisted and as fast as it is twisted 
is wound on the drum in crossed helices, 
means for driving the laying on means com 
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20 

| {{c{ and drum and effective to wind the cord 

30 

prising a pair of gears in which the number 
of teeth on the larger gear is slightly less 
than a multiple of the number f teeth on 
the smaller gear. . . 

35. A combined twisting and - balling 
mechanism effective to twist and to wind in 
crossed helices, comprising in combination 
in one single structure a single. rotary take 
up flier, means for rotating the same, a spool 
or drum located within said flier, and mecha 
nism, including a cradle and laying on 
means for the drum, coöperating with said 
or rope upon such drum in crossed helices, 
means for driving the laying on means com. 
prising a pair of gears in which the number 
of teeth of the larger gear is slightly less 
than a multiple of the number of teeth on 
the smaller gear. 

36. A combined twisting and balling 

1,031,366 

mechanism effective to twist and to wind in 
crossed helices, comprising in combination 
in one single structure a single rotary take 
up flier, means for rotating the Salne, a spool 
or drum located within said flier, and mecha 
nism also located within said flier, and in 
cluding a cradle and laying on means, co 
operating with said flier and drum and effec 
tive to wind the cord or rope upon such 
drum in crossed helices, means for driving 
the laying on means comprising a pair of 
gears in which the number of teeth on the 
arger gear is slightly less than a multiple 
of the number of teeth on the smaller gear. 

37. The combination of a rotary flier car 
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rying a spool or drum, of means for rotating 
said spool or drum, of a reciprocating car 
riage embodying a hinged and swinging. 
cord guide, said drum rotating means coni 
prised of a positively driven friction mem 
ber and a second driven friction member, a 
cradle located within said flier, means for 
holding said cradle stationary, and actuat 
ing means in engagement with said sccond 
friction hiember whereby a reciprocating 
notion is imparted to said carriage. 

THOMAS W. NORMAN. 
Witnesses: 

JAMII Es M. DowER, 
RICHARD DELANEY. 


