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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 carried by a stub-
shaft 15 mounted in one of the members of
the pull-down frame. This stub-shaft also
carries a beveled-gear 16 mieshing with a
similar beveled-gear 17, fixed to or formed
on the end of the tubular shaft 5 journaled
a the upright 4 and to which tubular shaft
motion 1s imparted by any suitable means,
such for instance, as a belt pulley 18 mounted
on the end thercof, and by means of which
the desired speed or putl-down force is given
to the capstans, the driven capstan being ro-
tated by its frictional engagement with the
bodily shiftable roll and the rope.  Motion
may be imparted to the pulley 18 by a belt
(net shown) in engagement with a pulley
(not shown) carried by the driving shaft,
(not shown) which at its opposite end car-
ies the fast and loose pullevs @ and . The
speed of rotation of the pulley 18 relative to
that of the pulley 12 i< snch that the product
Is taken up by the dier substantially as fast
as 1t is passed’ through the pull-down by the
pulley 12. " During the travel of the rope
around the capstans. the pull-down frame
1s rotated to twist such rope in the manner
just deseribed, so that during the twisting
of the rope the degired pull-down force is
given thereto to regulate the number of
twists per foot in the finished product. To
chtain an accurate bearing or grip of the
rope on the capstans, there is located be.
tween them a bodily mavable roll 20, and

~the rope or line by straddling this roll 20

is carried nearly around the capstans cans-
ing a greater grip on the same. This roll
is shown as a hollow eylinder and is mount-
ed loosely, that is, with sufficient clea ‘ance
on a fixed shaft 21 extending across the
frame 2, to enable the roll to properly per-
form its work, or, if preferred, this shaf
could be loosely mounted in the members of
frame 2, thereby allowing the voll to have
a gripping effect on the cord or Fope us it ix
drawn around the capstans, and also

-allowing said roll to be pushed away from

the capstans when a lump or knot in the
rope passes. By forming the loose roll hol-
low it is lightened and the force of centrif-
ugal action is reduced. The roll is pref-
erably sufliciently small relatively to the
capstans o that the cord or rope which
passes partly around the eapstans and strad-
dles this roll will under draft cause the roll
to become wedged between the capstans and
bear hard upon the cord or rope, and in
order to sccure a cuperior wedging effeet, at
least one-half of the roll, when regarded as
divided diametrieally, should be ineluded
within the space bounded hy the peripheries
ol the capstans, a plane enmbracing the axes
of the latter, and a plane tangeutial (o their

— e

I

peripheries. By so proportioning and oy-
ganlzing the eapstans and rolls as to secure
this relation, a wedging effect ig produced

~which resists draft upon the rope, such

wedging effect being obviously superior to 70
@ simple pinching of the rope. This im-
proved pull-down, aund that illustrated in
y contemporaneoubly pending application
Licreinbefore referred to, is Delieved to ac-
complish what has never before been ac- 5
complished in  rope making machinery,
namely, the absolutely acenrate registering
of the twisted strand or rope, that is, the
uniform pulling down of exactly the same
extent of twisted rope for every repetition gg
of a specified number of rotations of the
pull-down capstans, and for every corre-
sponding  number  of twisting  rotations.
This is of the utmost Importance since it in-
sures absolute uniformity in the product as gs
to nunmber of twisty per unit of length, as

to length of measurement coverned by
known time and machine elements and as’to
character and weight, Obvionsly o pull-
down operating with such accuracy as docs gg
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- gs
Dortant point to be noted is that the ge.
curate 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 ta ke-up mecha- 9o
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 meehanism employed

In connection with this pull-down is merely 105
required to nerform the simple funetions
that its nane implics, namely, carving for
the finished product as it arrives: so that the
additional function heretofore required of
the tuke-up mechanisim, namely, the exertion 1190
of 2 foree to maintain a powerful forward
draft on the rope as it emerges from the
pall-down, is entirely climinated.

The grooves in the apstans or rolls which
recetve the rope as it passes avound such 115
capstans, control and guide (he rope so as
to maintain it in proper position on the cap-
stans. while at the <ame time the character
of the grooves insires the projection of the
tope for the engagenment therewith of the 120
bodily movable voll. The contral or bodily
movable roll 20, in the present instance, s
shown provided with guide-flanges 92 gt
the outer sides of the pull-down rolls or cap-
stans, and s also <hown provided with 1
grooves 23 which prevent the ﬂ:mvning of
the yope. The rope iy preferably donnled
in the pull-down, that i, bronght back and
passed wosecond time around - the capstans
aird thenee gver (]

ot

S
-t

he bodily movable roll, 13~
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of the flier head 26, and normally held down
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“mounted on the frame-worlk and comprises n
“helt shifter 75 aetunted by suitable hand

H0

60

]

From the foregoing organization it will 1
be seen that the movement of the worm shaft, ]
and therefore of the carviage, is determined |
by the vope being wound as it is taken up !
on its drum «o that the rope may be wound ’
cn the drum withont flanges at the ends ;
thereof, as shown in Tig. 3, that is to say, j
1t may be wound in e form of crossed |
helices in a similar manner to that shown i
and described in the patent to - Wardwell, |
Reissue No. 11.856  dated September 18, f
1900, From this it will be seen that by the >
improved mechanism shown and described |
a cop wound in the manner just stated may |
lie obtained. ;
. During the operation of the machine the |
rope is twisted as it passes through the shaft |
5 to the pull-down capstans, from thenee it |
passes through the bore of the shaft ¢
around the guide-rolls 30 and 31 to the flier
tube. through such tube to the guide-rolls 32 |
and 33 and through the shaft 28 to the gnide- !
voll 34, and from therce to the ':n'riu;:o,;
around the sheave 61 from which the rope |
passes to the drum. Another twist is given |
to the rope at a point intermediate the rolls *
33 and 3+ and this twist will be a second
twist, f

In order to stop the machine instantane- |
ously on the breakage of the vope or cord, T !
provide an improved niechanism, one part ot
which comprises a shiftable member shown
in the form of a yoke 70 pivoted to the hub

against the head by the ensagenient of the
rope with the free end thercof as it passes
from the guide-roll 30 (o the voll Should
the vrope or cord break thix shiftable membey
will swingont by centrifugal foree and carry
is free end into position to chigage a projec-
tion o fitiger 70 pivoled on the upright 3
and which finger contvols the shifting of the
bett from the fast pullev to the Toose pulley
and the braking of the {lier. :

A suitable belt shifting mechanism s

R
el

lever 76 to shift the (driving, belt from the
loose pulley « to the fast pulley 4, it being
automatically rettiened by a suitable spring
(7 to shift the helt back from the fast pulley
to the loose pulicy.  FFor maintaining the
belt  shifter in its shifted position. and
against the action of its spring, a suitable
spring actuated holt is provided comprising
a rod 78 adapted to project into an opening
70 indhe belt shifter. This rod is connected
at its upper end with the pivoted finger or
projection 71 which as herembefore stated iy
in position to intercept the yoke when it is
thrown out by centrifugal forece on the
breakage of the cord.  From the foregoing
it will be seen that the helt shifter having
been shifted to cavey the beh te the fast
pulley and locked in sweh position, should

!
I
|
|
|
!
|
|
|
f
|
|
|
|
I
!
|
|
|
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the rope or cord break, the yoke, by centrif-
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 infer-
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 arm 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 -

holt hasbeen withdrawn from the opening in

L the belt shifter by the engagement of the

voke with the finger. the return of the belt
shifter under the action of its spring.will
throw the brake band 90 into engagement
with the head and stop the votary movement
of the flier substantially instantancously.

It 1s to be understood that this winding
mechanism may be used for other purposes
than winding rope cr cord. and therefore
stich term “rope ” or % cord ” as used herein
and in the claims, is to be interpreted to in-
chide any article capable of being wound
with this organization of miechanizm.

Ilaving thus deseribed my invention, T
elaing-— .

1. Tn a rope or cord winding machine, the
combination with a rotary (ake-up flicr, of
means for stopping said flier, and compris-
ing a brake engaging the periphery of said
flier, and means for throwing caid brake into
operation on the breakage of the cord or
rope. and including a centrifugally operated
device carried by and rotatable with the flier
ad controlled by the cord or rope.

-2, Ina rope or cord winding machine, the
combination with a rotary take-up flier hay-
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 sait liead on the breakage of the cord
or vope, and including a centrifugally oper-
ated device earried 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 shi}ting mechanism for
engaging and stopping the flier, means in-
cluding a centrifugally operated device car-
ried by and rotatable 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 talke-up
flier having a head, of means for rotating
said flier including a fast and a loose pulley,
a spring actunted 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, n brake band for engaging the pe-
riphery of said flier 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 simultancously throw the brake
mnto 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 pul-
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 conuected with said
rod and maintained out of engaugement with
the flicr head when the belt is in engagement
with the fast pulley, n locking device for
maintaining said belt shifting rod in posi-
tion with its belt in engagement with the
fast pulley, means for mnanually relensing
the locking device, and centrifugally oper-
ated means carricd 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 heaa 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 flier 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

O

to maintain it in that position in which it is
shifted by said lever, a pivoted latch ad-
jacent to one of the heads of said flicr, 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 rod,
whereby on the release of the latter l:y 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
planctary gearing, a reciprocating carrvinge
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 flicr, means for
positively preventing the rotation of said
cradle comprising planctary gearing, a
double worm shaft mounted on said cradle,
a reciprocating carringe 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 carringe;
and means for reciprocating said earringe;
said means comprising a friction disk hav-
ing gear-teeth on its periphery and gearing
and n worm shaft driven thereby.

10. The combination with a rotary flier,
of a drum or spool leeated therein, means
for rotating the smine, embodying a friction
disk having teeth on its periphery; a rve-
ciprocatory carriage for locating the rope
on suid drum, a worm shaft on which said
carringe 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 multiple 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, comprising in combination
in a single structure a single rotary take-up
flier, a drum or spool located therein, means
for rotating said drum and including a gear,
a reciproeatory carriage for locating the
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rope or cord on said drum, means for re-

ciprocating said carriage including a paiv
of gears in which the number of teeth on
the larger gear is slightly less than a mul-
tiple -of tlre 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
mechanism effective to twist and wind in
crossed helices, comprising in combination
in one single structure a single rotary take-
up flier, a drum or spool located therein, a
reciprocatory carriage for locating the rope
on $aid 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 votary flier
and its shaft of a friction disk having in-
ternal gear teeth mounted within said flier;
a cradl¢ 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

‘means intermediate said drum and friction

disk gear for imparting motion to said
drum; a reciprocating carriage supported

by said cradle; and.means for imparting
motion thereto, and including gearing onc

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 rotavy 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 drum and
comprising friction disks, one having ex-

terngl: gear teeth codperating 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 drnm 1in 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
cradie likewise supported within said flier;
a worm shaft supported by said cradle; a

reciprocating  carriage mounted on said

1,031,366"

shaft; means for imparting motion to said
drum and to said carriage, and embodying
friction disks one having  external teeth
meshing with a gear connected with said
shaft, said friction Jdisk and gear having an
approximate multiple of teeth whereby the

70

cord or rope is laid on the drum in crossed -

helices.

17. The combination with a rotary flier
arrying 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 maintalning 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 gear fixed to.

said shaft and meshing with the teeth of said
friction disk for rotating said shaft.

18. The combination with a rotary flier
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. T :

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-
ment 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
auide for the cord o, rope; said driven fric-
tion member and shaft gear having an ap-
proximate multiple of tecth relatively to
ach other.

90. A combined twisting and Dballing
mechanism effective to iwist and to wind in
crossed helices, comprising in cqinbination
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 druw, cobperating with said fhier
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 lavger gear is slightly less than
a multiple of the number of tecth on the
smaller gear. .

21. A pull-down comprising a pair of
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driven capstans 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 ch-
stans and a plane tangential to the periph-
eries 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.

92, A pull-down comprising a pair of
apstans spaced apart, and encircled by
arooves 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
swich eapstan 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.

93, A pull-down comprising a rotary
twisting head or frame and driving means
therefor; a pair of driven capstans mounted
{ransversely 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 rell and
straddling the latter.

24. A pull-down comprising & pair of
rotary capstans or rolls spaced apart, and
an intermediate 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 roll and straddling
the latter.

25. A pull-down comprising n pair of ro-
tary capstans or rolls spaced apart, and an
intermediate roll mounted for bodily move-
ment in or out between the two capstans or
rolls and having guiding flanges, the rope
or strand passing tetween ench capstan and
the bodily movable roll and stradlZHing the
lntter.

96. A pull-down comprising a pair of ro-
tury capstans or rolls spaced apart, and an
intermediate roll mounted for bodily move-
ment in or out between the two capstans or
rolls and having rope grooves and guiding
flanges, the rope or strand passing between
the capstans and the bodily movable roll and
straddling the latter.

27. A pull-down comprising a pair of ro-
tary capstans or rolls spaced apart and hav-
ing rope grooves, nnd nn 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 capstan and the bodily
movable roll and straddling the latter.

98. 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 scats, and an intermediale
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 I)assing between
each capstan and the bodily movable roll
and straddling the latter.

929. A pull-down comprising a pair of ro-
tary capstans or rolls, spaced apart, one only
carrying a gear, an intermediate roll mount-
ed for bodily movement in and out between
the two capstans or rolls, and driving gear-

_ing in mesh with said eapstan gear, the rope

or strand passing between each capstan and
the bodily nm\'n%)lc roll and straddling the
latter.

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

31. A pull-down structuve 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 capstans
or rolls, the rope or strand passing between
each capstan and the bodi}y movable roll
and straddling the Iatter.

32. A pull-down structure for rope or
strand making machines, the same compris-
ing a paiv of capstans or rolls spaced apart
and one only of which is positively driven,
and an intermediate roll mounted for bodily
nwovement in or out between the two capslans
or rolls the rope or strand passing between
each eapstan and the bodily movable roll and
straddhing the latter,

33. A combined twisting and Dballing
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 or spool located therein, and
mechanism, including laying on means for
the drum, stationary with relation to said
druin 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 i1s 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 Jarger gear
is slightly less than a multiple of the num-
ber of teeth on the smaller gear.

34. A combined twisting and balling
mechanism eflfective to twist and to wind in
crossed hiclices, comprising 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 the rota-

5 tion of said cradle, and mechanism, includ-
ing laying on means, carried by said cradle,
cooperating with said flier and drum wlhiereby
during each revolution of the flier the rope
_or cord is twisted .and as fast as it is twisted
10 is- wound on the drum in crossed helices,
" means for driving the laying on means-com-
prising a pair of gears in which the number

of teeth on the larger gear is slikghtly less -

than a multiple of the number of teeth on
15 the smaller gear. = . o
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-
20 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, coSperating with said

“flier and drum and €ffective to wind the cord.

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

30 the smaller gear. _
.~ 86. A combined twisting and balling
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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 sane, a spool
or drum located within said flier, and mmecha-
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 suclt
drum in crossed helices, means for deiving
the laying on means comprising a pair of
gears m which the number of teeth on the
larger 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 -

sald spool or drum, of a reciprocating car-

riage embodying a hinged and swinging .

cord guide, said drum rotating means com-
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 ember whereby a reciprocating
motion is imparted to said carriage,
THHOMAS W. NORMAN.
Witnesses: :

James M, Dower,
Ricmarp Drraney.



