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STRAND TWESTING IVACHINE 

Arlon Littlefield, Cranston, R. I., assignor to 
New England Butt Company, Providence, R.I., 
a corporation of Rhode Island 

Application July 30, 1931, Serial No. 554,027 
2 Claims. 

This invention relates to an improved Strand 
twisting machine for making ropes or cords by 
twisting together separate strands or threads of 
fibre or separate metal Strands. 

5 One object of the invention is to provide a 
simple and efficient device of this character for 
twisting a plurality of separate strands or threads 
of fibrous or metallic in alterial to form a l'Ope Or 
cord, and Winding the rope upon an interior drun 

10 or reel directly as it is drawn from the twisting 
mechanism in Such a manner that the rope will 
be directed to and drawn upon the reel with a 
minimum number of angular turns and thus 
eliminate substantially the tendency of the rope 

I5 to kink, or knot prior to its application to the reel, 
and prevent undue hardening of twisted metal 
strands through the formation of sharp bends 
therein. 
Another object of the invention is to provide a, 

20 simple and efficient machine of this character 
capable of imparting a double twist to the mate 
rial, or placing two twists in the strands during 
a single revolution of the flier. 
A further object of the invention is the pro 

25 vision of a machine of this character which is 
reversible, that is, in which the flier, tension roll 
and winding reel and associated operating parts 
are capable of being rotated in either of two di 
rections about their axes to impart either right 

30 or left hand twists in the strands upon each 
revolution of the flier. 
Another object of the invention is the provision 

of a simple and efficient form of Winding and 
take-up mechanism so arranged as to effect the 

35 take-up and reeling of the rope material Within 
a plane passing through or Substantially through 
the axis of rotation of the flier whereby Substan 
tial uniformity of lay in the reeled material may 
be obtained. 

40 A further object of the invention is the pro 
vision of a stationally frame located within the 
flier and having a simple and compact form of 
driving mechanism for driving the winding reel 
and take-up mechanism at a fixed Speed ratio rel 

45 ative to each other while providing means for 
varying the speed of rotation of the Winding reel 
and take-up mechanism as may be found desir 
able to increase or decrease the number of layS 
per unit length of the rope. 

50 Other objects and advantages of the invention 
relate to various improved details of construction 
and novel arrangements of the partS as Will be 
more fully set forth in the detailed description to 
follow, to which reference is made for a more full and complete exposition thereof. 

(CI. 117-49) 

Referring to the drawings:-- 
Fig. 1 is a top plan view of the improved ma 

chine, showing a form of drive and control means 
therefor, 

Fig. 2 is a Vertical longitudinal Sectional view 60 
of the machine, taken substantially along the line 
2-2 of Fig. 1, 

Fig. 3 is a Side elevational view of the Stationary 
frame and the driving mechanism carried there 
by, with the flier parts omitted except for the 65 
axial shafts Supporting the fraine, 

Fig. 4 is a vertical sectional view, taken sub 
Stantially along the line 4-4 of Fig. 1, showing 
in full lines the position of the directing pulley, 
guide pulley and guide standards when the fier 70 
is rotating in one direction and the path of the 
strands to be twisted in passing through the fiel', 
over the take-up mechanism directing pulley and 
traversing mechanism to the Winding reel in the 
full line position of the parts, and also showing 5 
in dotted lines the position of the directing pulley, 
guide pulley and guide standards when the flier is 
rotating in the opposite direction, 

Fig. 5 is a transverse sectional view of the mech 
anism, taken Substantially along the line 5-5 of 80 
Fig. 1, 

Fig. 6 is a vertical transverse sectional view 
through the winding reel and aSSociated mecha 
nisin, taken. Substantially along the line 6-6 of 
Fig. 1, 85 

Fig. 7 is a side elevational view of the guide 
plate for guiding strands or threads to the flier, 

Fig. 8 is an end elevational view of the shaft 
Supporting the winding reel, and showing the 
connecting means for holding the Shaft against 90 
removal from the frame, 

Fig. 9 is a side elevational view of the reel driv 
ing means for driving the Winding reel and a por 
tion of the clutch mechanism aSSOciated there 
With for frictional engagement With the reel 95 
driving sheave, and, 

Fig. 10 is a detail sectional view taken through 
the counter-shaft and driven taken-up roll shaft 
and showing the change Speed gear for varying 
the number of lays in the rope per unit of length. 00 
In the embodiment of the invention illustrated 

herewith, 1 designates a base upon which is 
mounted a reversible drive motor 2 of any suit 
able type and a control mechanism 3 operated 
by a control handle 4 for regulating the operation lo5 
of the motor in either direction. Spaced stand 
ards 5 and 6 are carried by the base 1, the stand 
ard 5 rotatably supporting a driven shaft 7 which 
may be suitably mounted in anti-friction bear 
ings 8 carried by the standard. The driven shaft 110 
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2 
7 is provided at one end with a pulley 9 which is 
driven by a belt 10 passed over a pulley 11 mounted 
upon the Shaft 14 of the motor 2. The driven 
shaft 7 has a flier head or an 15 finly secured 
thereto, by a Spline or other suitable fastening 
means at the end thereof opposite to that to 
which the pulley 9 is secured, and a brake drun 
16 is secured to the flier head or arm 15, as by 
bolts or the like '7. 
The standard 6 rotatably supports a shaft 18, 

Which may be mounted in anti-friction bearings 
19 of any suitable or desired type, and the shaft 
18 is provided with a central bore 20, extending 
throughout its length for the reception of the 
Strands or colds to be twisted. The shaft 18 is 
mounted in axial alignment with the shaft and 
has a fier head or arn 21 firmly secured to one 
end thereof in any Suitable or desired manner. 
The standard 6 is also provided with means for 
Supporting a Strand guiding plate 22 in spaced 
relation with that end of the hollow shaft 18 
which is opposite to the fier head or arm. 21, the 
guide plate 22 having a plurality of openings 23 
formed therein and preferably spaced a Substan 
tially equal distance from each other along lines 
Substantially concentric. With the central bore 20 
of the shaft for receiving and directing strands 
or threads 24 into the central bore 20 of tile shaft. 
Any suitable means may be provided for support 
ing the guide plate 22, Such as a pair of rods 25 
provided with threaded portions whereby the loca 
tion of the guide plate 22 relative to the adjacent 
end of the shaft 18 may be adjustably varied and 
the plate Secured to the rods in any one of a plu 
rality of adjusted positions within a Suitable Oir 
desired range of adjustment by means of nuts 
26 in Order to effect a proper positioning of the 
strands or cords 24 relative to each other as they 
enter the central bore 20 of the shaft. 
The flier heads or arms 5 and 21 carried by 

the aligned shafts 7 and 18 may be substantially 
circular in shape and concentrically arranged 
With relation to the corresponding shafts 7 and 
18 respectively. The flier heads or arms 15 and 
21 as shown are rigidly connected to each other 
by means of a plurality of bars 28 secured to the 
opposed flier heads adjacent their peripheries, 
the several connecting bar's 28 being arranged 
parallel with and located at Substantially equal 
radial distances from the cominon axis of rota 
tion of the aligned shafts 7 and 18. A Support 
ing ring 29 may be secured to the Several bars 
28 intermediate of and in a plane substantially 
parallel with the planes of the flier heads or arms 
15 and 21. 
The fier heads or arms 15 and 21, bars 28 and 

ring 29 form a fier frame or flier indicated gen 
erally by the reference character 30 and which 
is adapted to rotate with the shafts 7 and 18 
about an axis coincident with the axes of the 
shafts 7 and 18. At least one of the bars 28 is of 
a hollow construction or is hollowed out through 
out the major portion of its length, as indicated 
at 31, for a purpose which Will be more fully set 
forth hereinafter. 
The fier head or arm 15 carries a spider frame 

32 concentrically secured to the inner face there 
of in any suitable manner, as by means of the 
attaching bolts 17, and the spider frame 32 is 
provided with a hollow shaft 33 extending in 
Wardly therefrom towards the flier head or arm 
21 and adapted to fit within a portion 34 of a 
stationary frame or cradle 36. A similar Spider 
frame 37 is secured to the inner face of the flier 
head or arm 21 by bolts or the like 38, and the 
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spider frame 37 is provided with a shaft 39 which 
projects in Wardly therefrom towards the opposite 
fier head or arm 15 and is adapted to be received 
in a portion 40 of the frame or cradle 36 which is 
opposite to the portion 34. The shaftS 33 and 39 
may be inounted in suitable anti-friction bearings 
43 and 44, respectively, carried by the portions 
34 and 40 of the frame or cradle 36 in which the 
shafts 33 and 39 are rotatably mounted. The 
hollow shaft 33 carries a beveled gear 45 Secured 
to or formed integral thereWith and extending 
inwardly from the collar 34 when the parts are 
in assembled position, and the hollow shaft 33 is 
firmly secured to and rotates with the Spider frame 
32. The central bore 46 of the shaft 33 extends 
throughout the entire length of the shaft and 
through the bevel gear 45. The Shaft 33 and 
shaft, 39 are secured to and rotate with the flier 
frame 30 and in the bearings 43 and 44 as the 
shaft 7 is driven by the motor 2, and the axes of 
rotation of the shaft 33 and shaft 39 are coincident 
With the axis of rotation of the flier frame 30. 
Brake shoes 48 of any suitable type are nount 

ed to engage the brake drum 16 and are connected 
to an arm 49 carried by shaft 50 by appropriate 
link mechanism 51. The shaft 50 may be rotata 
bly mounted in bearings 52 and 53 carried by 
the frame and provided with a foot lever 54 
through which the brake may be applied by the 
operator from a point adjacent to the motor 
control mechanism. 
The frame or cradle 36 which may be of any 

desired shape is shown as Substantially rectangul 
lar and is positioned entirely within the flier or 
fier frame 30, and supported therefrom through 
the portions 34 and 40 which serve as or contain 
bearings for the shafts 33 and 30, respectively. 
The arrangement of the parts is such that the 
frame or cradle 36 remains stationary while the 
fier rotates around it as the flier is driven 
through the drive shaft 7 by the motor. Since 
the hollow shaft 33 rotates with the flier, the 
gear 45 is caused to rotate as the flier is driven, 
thus driving the bevel gear 55 which meshes 
With the gear 45 and the shaft 56 which is ro 
tatably mounted in the stationary frame 36. 
A gear 57 carried by the drive shaft 56 meshes 

with and drives a gear 58 carried by a counter 
shaft 59. The counter-shaft 59 has secured 
thereto gears 60 and 61 of different diameters 
adapted to engage selectively the part 62 or the 
part 63 of a double gear 64 which is Splined or 
otherwise slidably but non-rotatably Secured to 
the take-up roll shaft 65, whereby the shaft 65 
may be driven at either of two different speeds 
from the counter-shaft 59. A sprocket Wheel 67 
is secured to the take-up roll shaft 65 as is also 
a take-up roll or wheel 68 which has a conical 
or inclined face 69, and the sprocket wheel 67 and 
take-up wheel 68 are driven upon rotation of the 
counter-shaft 59 through the mechanism above 
described. 
Asprocket chain 70 connects the sprocket Wheel 

67 with a sprocket gear 71 secured to a drive 
sheave 72 which is rotatably mounted upon the 
hub portion 73 of a sheave 74. The sheave 72 has 
a resilient or frictional driving connection with 
the sheave 74 which comprises a clutch band 75 
fitting about the periphery of the sheave 74 and 
having holding members 76 and 77 secured to 
opposite ends thereof for connection. With an 
anchoring eye 78 carried by the sheave 72. A 
bolt 79 is passed through openings in the holding 
members 76 and 77 and through the eye 78, and 
coiled springs 80 and 81 are carried by the bolt 
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79 and interposed between each holding member 
and the anchoring eye 78. By means of this 
structure the holding members may be drawn 
together to the desired extent for frictionally 
securing the sheave 72 to the sheave 74 So as to 
hold them normally against independent move 
ment but to permit a slight slippage of these 
members relative to each other. When the 
amount of rope Wound upon the reel becomes SO 
great that the Speed of rotation imparted to the 
winding reel is too great to accommodate the 
rope as supplied thereto, the maximum slippage 
of these members occurs. 
The sheave 74 is keyed to a sleeve 84, which 

sleeve is rotatably mounted upon the Shaft 85 
Supporting the Winding reel 83 and has a bearing 
in the frame 36. The sleeve 84 is provided with 
a gear 85' which meshes with a gear 86 carried 
by a counter-shaft 87 Supported by the frame 
or cradle 36. A sprocket wheel 88 carried by the 
counter-shaft 87 is connected by a sprocket chain 
89 with a sprocket wheel 90 fixed to a reverse 
threaded Worm shaft 91 mounted in bearingS 92 
carried by the frame 36. A traveler block 93 is 
mounted for longitudinal movement in opposite 
directions upon the reverse threaded shaft 91, and 
is provided with guide standards 95 for guiding 
the twisted rope to the winding reel. The 
traveler block is also provided with a lug 96 en 
gaging a portion of the frame to hold it against 
rotation relative to the Shaft 91 and insure re 
verse movement of the traveler block longitudi 
nally of the shaft 91. 
The winding reel 83 is proximately supported 

by the end of the sleeve 84 and the end of an 
oppositely positioned sleeve 97, which like the 
sleeve 84, is rotatably mounted on the Winding 
reel supporting shaft 85 and has a bearing in the 
frame 36. One or more Suitable driving pins 98 
carried by the sheave 74 engages the winding reel 
83 for rotating the reel. With the sheave 74. The 
winding reel Supporting shaft 85 is provided at 
one end with an enlarged head 99 adapted to 
bear against the outer end of the sleeve 84, and 
has a bar 100 passed transversely therethrough 
which may be grasped to withdraw the reel Sup 
porting shaft from the frame in order to permit 
the removal of the reel when filled with rope. 
The opposite end of the winding reel supporting 
shaft 85 is held in position against removal by a 
latch pin 101 which is passed therethrough. The 
inwardly extending ends of the sleeves 84 and 
97 may be somewhat reduced externally to fit 
within the hub 102 of the Winding reel and thus 
hold the reel against end Wise movement. When 
it is desired to remove the winding reel 83 from 
the frame, the pin 101 is withdrawn from the 
shaft 85 and the shaft may then be drawn out 
Wardly by means of the bar 100 a sufficient dis 
tance to permit the removal of the reel. The 
sleeve 97 may then be partially or wholly with 
drawn from its bearing in the frame 36, thus re 
leasing the reel to permit its removal and its 
replacement by an empty reel When desired. 
The fier head or arm 21 is provided upon its 

inner face with an angle plate or arm 104 which 
supports a rotatable sheave or pulley 105 in po 
sition to receive the strands 24 as they enter 
the flier from the axle bore 20 of the shaft 18. 
The strands 24 pass over the sheave 105 and are 
directed OutWardly to a point adjacent to the 
periphery of the flier head or arm 21 where they 
pass Over a Second sheave 106, which is rotatably 
supported by an arm 107 carried by the flier 
head or arm 21. From this point the strands 

3 
or twisted rope pass through the longitudinal 
receSS 3 formed in One of the bars 28 to the 
opposite end of the flier frame where they pass 
over another sheave 108 which is rotatably sup 
ported by an arm 109 carried by the flier head 
Or arm 15. From this point the twisted rope is 
directed inwardly towards the central portion 
Of the flier head Or arm 15, Where it passes over 
a sheave 110 rotatably supported by a bracket 
111 carried by the flier head or arm 15. The 
sheaves 105, 106, 108 and 110 are all located in 
a common plane, and the face grooves of the 
Sheaves 105 and 110 are so positioned as to be 
in a plane Substantially radial with the axis of 
rotation of the flier and the center lines of the 
Central bores formed in the shafts 18 and 33. 
A plate 114 forming a part of or secured to 

the stationary frame 36 in any suitable or de 
Sired manner carries a skeleton frame 115 which 
Supports a rotatably mounted directing pulley 
or sheave 116 and a rotatably mounted guide 
pulley or sheave 117 as shown in full lines on 
Fig. 4 of the drawings, whereby the twisted rope 
120 upon its emergence from the bore 46 passes 
Over the sheave li6 and around the inclined face 
69 of the take-up roll 68. The rope 120 may be 
given Several turns about the inclined face 69 
of the take-up roll 68 which is mounted upon and 
driven by the driven take-up roll shaft 65 where 
by the rope is drawn over the sheaves 105, 106, 
108 and 110 at the desired speed. The skeleton 
frame 115 is provided with a portion 118 which 
is located upon the opposite side of the axis of 
rotation of the flier frame from that portion 
upon Which the sheaves 116 and 117 are mount 
ed, as ShoWn in full lines in Fig. 4 of the draw 
ings, and this portion of the frame 115 serves 
to provide means for supporting the sheaves 116 
and 117, as shown in their dotted line positions 
On Fig. 4, upon the opposite side of the axis of 
rotation of the flier as shown in Fig. 4, but in 
Substantially the same relative location with ref 
erence thereto as that which they occupy in that 
Figure. The guide Standards 95 are also shown 
in dotted line position in Fig. 4 as reversed from 
their full line position as shown in that figure 
With reference to the axis of rotation of the fier. 
The reversed or dotted line positions of sheaves 
116 and 117 and the guide standards 95 are shown 
to illustrate the positions when the direction of 
rotation of the flier is reversed from its direc 
tion of rotation when these parts occupy their 
full line positions as shown in that figure, for 
the purpose of twisting the strands in the oppo 
Site direction in forming the rope 120. The coni 
cal Or inclined face cf the tension roll 68 serves 
to produce a slight slippage of the twisted rope 
from the larger to the smaller diameter as it 
paSSes thereover whereby the separate strands 
are Smoothed off to produce a rope in which the 
twists are of a uniform character throughout. 
Although anti-frictionally mounted upon 

aligned shaftS 33 and 39, the stationary frame 
Or Cradle 36 is adapted to be maintained against 
rotation or vibratory movement engendered by 
the rotation of the shafts through the inertia, 
of its maSS through locating the center of grav 
ity of the cradle below and in the vertical plane 
Cf the axes of the shafts 33 and 39, Supplemented 
if desired by a Suitable weight 122, secured to 
the frame Or Cradle in any desired manner as 
by being Suspended from the two opposite sides 
thereof so as to lower the center of gravity of 
the Cradle and increase its inertia to angular 
movement. 
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It will be seen from the above description that 

the frame or cradle 36 is entirely undriven, that 
is, that no drive connection exists between the 
flier heads and the frame or cradle 36 nor is 
there any drive connection between the source 
of power and the frame or cradle 36 for posi 
tively maintaining the frame or cradle Stationary 
during the rotation of the flier heads. Hereto 
fore, in stranding machines of this character it 
has been deemed necessary to employ Some posi 
tive drive, as in the form of planetary gearing, 
between one or both flier heads and the frame 
or cradle for obtaining a differential drive on 
both fier and cradle to hold the ciradle station 
alry while the flier heads or flier frame rotates. 
By eliminating a positive drive connection to the 
frame or cradle 36 it is possible to greatly sim 
plify the structure and do away with complicated 
arrangements of gearing while at the same time 
to provide a simple and efficient drive for the 
take-up means, traversing block, winding mecha 
nism, etc., carried by the cradle. In other Words, 
the flier heads shown in the present case are 
mounted for rotation entirely independent of the 

5. irane or cradle 36, and, of course, each flier head 
may be driven separately from the other through 
a properly Synchronized Systern of gearing, Or, 
as shown herein, one fier nead of airin, aS 15, 
may be driven directly through the pulleys 8 
and 9 and belt, 10, and the opposite fier head 2i. 
will be rotated in unison therewith through the 
connecting bars 28. 

In the operation of the improved mechanism 
a plurality of strands or cords 24 Winich may be 
constituted of twisted or untwisted fabric na 
terial or metal strands, are directed through the 
Copenings 23 in the guide plate 23 and pass through 
the axle bore 20 of the shaft 18 to the interior 
of the fier fraine where they pass over the face 
of the sileave 105 and are then directed out 
wardly over the sheave 106 and then longitudinally 

50. 

... the shaft 33. 

of the fier frame through the receSS 31. Over 
the sheave 108 and again in Wardly to pass Over 
the sheave 10 and through the axial bore 46 in 

Upon their emergence from the 
shaft, 33, they pass over the guide pulley 116 and 
from there around the take-up wheel Or roll 68, 
preferably two or more turns being taken about 
the wheel 68, from the wheel 68 the rope may 
pass upwards as shown in Fig. 4, and around the 
pulley 17, the finai gliding pitiley 11 being a 
sufficient distance fron the Winding reel 83 So 
that the rope may be properly directed to and laid 
upon the winding reel by the guide standards 95. 
As the fier frame 30 is rotated by means of the 

motor 2 through the pulleys 15 and 9 and driving 

60. 

belt 10, the flyer frame is rotated about the axes 
of rotation of the shafts it and 18, and this rota 
tion of the flier serves to impart a twist to the 
strands or cords between their emergence from 
the bore 20 and their passage over the pulley 106. 

65 
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75 

A second twist in the Saine direction is imparted 
to the twisted stiands Oi cords between the pulley 
108 and the enex'gence of the rope from the bore 
46 to pass over the directing pulley 116. In this 
way two twists are impaited to the strands or 
cords during each revolution of the fier from the 
time when the Stl’ands or cords emerge fron the 
bore 20 until they pass over the directing pulley 
116. From the directing pulley 116 the twisted 
rope passes over the take-Up wheel or roll 68, sev 
eral turns of the rope being taken over the in 
clined face 69 of the take-up roll, and the take-up 
roll being positively driven, through the drive 
gearing carried by the frame 36, draws the twisted 
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rope along the pathway previously described 
through the flier frame, and the speed of rotation 
of the take-up roll 68 determines the number of 
lays per unit length formed in the rope. 
The flier or fier frame 30, as stated, comprises 

opposite flier heads or arms 15 and 21 which are 
driven in unison and at a uniforn. Speed relative 
to each other about the flanne Or cradle 36, Which 
frame or cradle renains stationary relative to 
the flier solely through the inertia, of its maSS 
during the rotation of the flier relative thereto, 
and the driving means for rotating the flier or 
flier heads are independent of any driving Con 
nection with the frame or cradle 36 whereby the 
construction of the in achine is greatly simplified 
and materially less power is required for the 
operation of the mechanism. 

ihe speed of rotation of the take-up wheel 
may be varied within a consideirable range and 
by the following means. The intermeshing gears 
57 and 58 carried by the drive shaft 56 and the 
cointer-shaft, 59 respectively nay be changed to 
others of a different ratio in order to vary the 
speed of rotation of the counter-shaft 59 relative 
to the drive shaft 57 within such range as may 
be permissibie dependent upon the distance sepa 
rating the shafts 56 and 59. A further Variation 
in the Speed of rotation of the take-up wheel 68 
relative to the idier fiane is obtainable by means 
of this change Speed gearing shown in Fig. 10 of 
the drawings which comprises the double geal 64 
slidable upon the driven shaft, 65 and the gears 
60 and 61 fixed to the counter-shaft 59. By 
ipositioning the part 63 of the gear 64 in mesh 
with the smaller gear 61 carried by the counter 
shaft 59 a considerably lower speed of rotation 
Klaay be irinparted to the take-up wheel 68 where 
by the number of lays per unit length in the 
twisted rope may be materially increased as the 
rate at which the stirands or cords are drawn 
through the flier mechanism is diminished. In 
a similar manner by placing the part 62 of the 
double gear 64 in mesh. With the gear 60 carried 
by the counter-shaft 59, a relatively higher speed 
of rotation may be imparted to the take-up wheel 120 
68 and the number of lays per unit length in the 
twisted rope may be decreased correspondingly 
OVer the previous example as the rate at which 
the straids or cords are drawn through the flier 
frame. When one part of the double gear is in 125 
mesh with either the gear 60 or the gear 61, the 
remaining part is of course. Out of engageinent 
with the other gear, as shown, and if necessary 
or desirable any form of gear shift lever may be 
employed to move the double gear 64 from its full 130 
line position in Fig. 10 to its dotted line position 
in that figure, or Vice-versa, or to hold the dou 
ble gear in either of its operative positions. No 
such shift lever has been shown however, since 
in actual practice the machine is stopped be-, 35 
fore changing from one type of lay to another, 
and One rate of lay is continued throughout the 
operation of making a given lot of rope. The 
speed change means just described, namely, that 
effected through movement of the double gear 140 
64, is capable of and is employed in conjunction 
With the Wariation in Speed obtainable by chang 
ing the gears 57 and 58 to increase or decrease 
the Spaed of rotation of the driven shaft, 65 and 
the take-up wheel 68 carried thereby. By means 145 
of these co-operative speed change devices a very 
Wide range in the number of lays per unit length 
in the finished product may be obtained. 

It will be seen that the winding reel 83 and the 
traversing mechanism comprising the reverse 150 
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threaded shaft 91 which carries the traveler 
block 93 are both driven from the counter-Shaft 
65, and are thus Operated at a Speed to correspond 
With the Speed of rotation of the take-up Wheel 
68 Whereby the finished rope is placed upon the 
Winding reel at a rate corresponding with its dis 
charge from the take-up wheel 68. The resilient 
driving connection between the sheave 72 and 
the sheave 74 is adapted to permit a slight slip 
page of these sheaves relative to each other in 
order to compensate for the increased drag upon 
the coiled rope as the quantity laid upon the 
Winding reel increases and thus substantially 
equalize the tension upon the reel Windings 
throughout their extent and prevent the pull ex 
erted by the reel from affecting materially the 
uniform tension exerted by the tension wheel 68 
upon the twisted material as it passes along the 
flier frame. This serves to overcome variations 
in the manner in which the material is Wound 
upon the Winding reel and also insures Substan 
tial unifornity in the product by preventing in 
terference with the uniform action of the ten 
Sion. Wheel. In the form of the machine and 
manner of operating the same as above described 
the fier is rotated towards the observer aS Seein 
in Figs. 1 and 2, or in the direction of the arrow 
as seen in Fig. 5. 
The drive motor 2 being reversible, and the 

pulleys 116 and 117 as well as the guide Stand 
ards 95 being capable of being reversely positioned 
relative to their positions as shown in Fig. 4 of 
the drawings, the machine is capable of and 
adapted to be employed for imparting either a 
right or a left handed twist to the rope by 1evers 
ing the direction of rotation of the flier and re 
versing the positions of the pulleys 116 and 117 
and the guide standards 95. In reversing the di 
rection of twist imparted to the rope from that 
accomplished by the structure as previously de 
Scribed, the directing pulley 116 and guide pulley 
117 are moved from their full line positions as 
shown in Fig. 4 of the drawings to their dotted 
line positions as shown in that figure, where they 
occupy corresponding positions relative to but 
upon the opposite side of the axis of rotation of 
the fier from that shown in full lines in Fig. 4. 
The guide standards 95 are also moved from their 
full line positions as shown in Fig. 4 to their 
dotted line positions as shown in that figure. In 
operating the mechanism to reverse the twist 
from the direction previously described to the 
opposite direction the strands or cords to be twist 
ed enter the flier and follow the course previously 
described until the rope emerges from the bore 
46 when it passes across the face of the directing 
pulley 116, in its dotted line position which is 
located nearest to the axis of rotation of the 
flier then over the inclined face 69 of the take-up 
wheel 68 to pass therearound with several turns 
but in the opposite direction to that shown in 
Fig. 4, then downwardly as shown in Fig. 4 and 
over the guide pulley 117, from Which the rope 
passes to the guide standards 95 and thence to 
the winding reel where it passes upon that side 
of the winding reel 83 which is oppositely placed 
relative to the axis of rotation of the flier from 
that upon which the rope 120 is shown as being 
applied in Fig. 4 of the drawings. The direction 
of rotation of the motor 2 is reversed by move 
ment of the control handle 4 and the flier is then 
rotated in the opposite direction from that shown 
in the drawings and the twistS placed in the rope 
are then applied in the opposite direction to those 

5 
formed by the method of operation first described. 
By providing a two-twist mechanism of the class 
described having a Winding reel for receiving the 
twisted material arranged with its axis of rota 
tion located transversely of the axis of rotation 
of the flier, and a take-up roll rotatable in the 
plane of rotation of the Winding reel and having 
its plane passing through the axis of rotation of 
the flier, the rope as it emerges from the bore 46 
of the shaft 33 is passed around the take-up 
Wheel and from there to the winding reel With 
out being caused to make any sharp turns Such 
as would have a tendency to cause kinks in the 
twisted strands, or, as in the case of metal Strands, 
such as would tend to cause hardening of the 
metal at the points where the bends occur and 
thus weaken the rope cable. The mechanism aS 
applicable for twisting strands, threads or cords 
of fabric material or metal to form a rope or cable 
made up of a plurality of threads, strands or cords 
twisted together, and by reversing the direction 
of rotation of the flier and changing the position 
of the pulleys 116 and 117 and the guide Stand 
ards 95 the twists imparted to the material Inay 
be changed from right to left hand twistS or vice 
versa, as may be desired. It will be noted that 
When the direction of rotation of the flier is 
changed from that indicated in the drawings, 
the direction of rotation of the take-up roll and 
Winding reel will be correspondingly reversed by 
reason of the drive shaft 56 being rotated in the 
opposite direction through the gear 45 carried by 
the fier. 
What I claim is:- 
1. A strand twisting machine comprising a ro 

tary flier, a fraine mounted within said flier and 
supported by bearings carried by said flier con 
centric with the axis of rotation of Said fier, a 
winding reel carried by said frame for receiving 
the rope material after the same has been twisted 
and having its axis of rotation arranged trans 
versely of the axis of rotation of said flier, a take 
up roll carried by said frame and having its axis 
of rotation substantially parallel with the axis 
of rotation of said winding reel, means carried 
by said frame for driving said take-up roll and 
winding reel comprising a drive shaft, a counter 
shaft actuated by Said drive shaft, and a driven 
shaft actuated by said counter-shaft; and sliding 
gears carried by said driven shaft for Selectively 
engaging gears carried by Said counter-shaft to 
vary the speed of rotation of said driven shaft 
relative to said counter-shaft. 

2. A strand twisting machine comprising a ro 
tary fier having opposed heads, aligned shafts 
supporting said opposed heads, means for driving 
one of said flyer head supporting shafts, the other 
of said flyer head Supporting shafts being pro 
vided with an axial opening for the passage of 
untwisted strands, aligned in Wardly extending 
shafts carried by said flyer head and Spaced from 
said first named shafts, a Supporting frame ro 
tatably supported by said last naried shafts and 
located within the flyer, and means carried by 
the supporting frame for receiving the twisted 
material, that One of the last named shafts, lo 
cated adjacent to the flyer head opposite to that 
supported by the first named shaft having an 
axial opening, being also provided With an axial 
opening to permit the paSSage of the twisted 
strand to the strand Supporting means carried 
by the stationary frame. 
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