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To all whom it may concern:

Be it known that I, Cuarres W. SpoNsEL, a citizen
of the United States, residing at Hartford, in the county
of Hartiord and State of Connecticut, have invented
certain new and useful Improvements in Rope-Laying
Machines, of which the following is a speciiication.

This invention relates to rope-making and analogous
machinery, and has for its principal object the Provi-
sion-of means for so controlling the tension of the vari-
ous strands that unevenness in the lay will be entirely
avolded.

In the prior art of rope or cordage manuiacture, diffi-
culty frequently arises in the proper twisting of the
strands, and frequent variations in the “lay” result, so
that one part will be of the required degree of twist,
while another part will be loosely connected, thus im-
pairing the strength of the t:m*dage and producing im-
perfect work.,

It 1s important in the class of work for which the in-
vention is designed to apply. equal tension to each
strand as the cord or rope is being formed, to indicate
automatically the degree of tension applied, and to reg-
ulate automatically the tension-devices, so that they
will always operate in the same way and with the same
degree of pressure upon the strands being made into a
rope, and that too, whether the bobbins carried by the
fliers be filled or partially filled.

To accomplish these results in a reliable and aceu-
rate manner is another object of the present Invention,
which includes regulatable tension or pressure-devices
and their correlated elements, so proportioned and ai-
ranged, that the strand from each bobbin will have ap-
plied to it a pressure sufficient to cause the cord or rope
produced to be of homogeneous twist throughout, and
so that the pressure applied to one strand will be ex-
actly equal to that applied to each of the other strands
of the series. |

A further object of the invention is the provision of
means for automatically governing the passage of the
strands from the bobbins, said means including a brake
and devices for controlling the same, so that whether
the bobbin be filled, or partially filled, the strand
therefrom will always be under the same cdegree of ten-
sion and each strand will be in like pressure-condition,
as the cord or rope is formed from the series of strands,
whereby an even lay is produced and a rope or cord
having the same homogencous degree of twist is the
result.

A further object of the invention is the provision in
cordage machinery, of means for automatically detect-
ing variations in the lay of the strands, and for auto-
matically correcting defects in such lay. |

A turther object of the invention is the provision of
spring scales for indicating thé degree of pressure ap-
plied to each strand. |

|

Fig., 5.

A further object of the invention is the provision in
connection with the pressure-indicating or tension-de-
vices of a follower in engagement with the coil on the
reel or bobbin. |

A Turther object of the invention is the provision of a
spring-actuated brake, operating to govern the torque
required to cause rotation of the bobbin as the strand
leaves the same.

Other objects of the invention will be set forth in the
following desecription.

In the accompanying drawings, Figure 1 is a plan
view of rope-laying machinery embodying the fea-
tures of my invention, the vertical shaft bein g 11 section
on line a—=z of Fig. 2. Tig. 2 is a view in clevation,
the spiders being broken away, and one of the fliers
and its bobbin being illustrated. TFig. 3 iz a side eleva-
tion. Fig. 4 is an enlarged detail view of the brake-

controlling mechanism. Fig. 5 is an enlarced view |

Hlustrating part of one of the fliers, an arm of one of the
spiders, and the tension-indicating and controlling-
mechanism out of operative position. Fig. ¢ is an

‘enlarged detail view similar to Fig. 5, showing the
tenston-indicating and controlling-mechanism in opera-

tive position. Fig. 7 is a plan view of the parts illus-
trated in Fig. 5. Fig. 8 is a plan view of an arm of one
of the fliers, showing the movable stops or plungers for
controlling the operation of the compensating mechan-
1sm.  Fig. 9 is a longitudinal vertical seetion on line
9—3 of If1g. 8, the stops or plungers being in elevation.
Ifig. 10 1s a detail partially in section of the brake-
mechanism. Fig. 11is a detail in longitudinal vertical
section, taken on line 11—11 of Iig. 7, of the compen-
sating mechanism. Fig. 12 is a detail in longitudinal
vertical section of the conical head, and parts cooperat-
ing therewith in laying the strands into a rope, the
driving-gear and its shaft being in elevation. Iig, 13
s a sectional detail 6n line 13, 13 of Fig. 4. Fig. 14 is
an enlarged longitudinally-divided sectional view of
the compensating mechanism taken on line 14, 14 of
Fig. 15 is an enlarged plan view of the com-
pensating mechanism, parts being broken away. Fig.
16 1s a section on line a—a of Fig. 4. Fig. 17 is a section
on line b—b of Fig. 13, and Fig. 18 is a section on line
c—c of Fig. 3.

Like numerals designate similar parts throughout
the several views.

Referring to the drawings, the numeral 1 designates
2 sectional shaft stepped into a base 2 on one of the
floors 3 of a building, the sections heing united by a
coupling hereinafter described, and said shaft carrying
on its upper section a bevel or other gear 4, the hub of
which 1s seated in a bearing 5 on another flooy 6, said
gear 4 being actuated by a pinion 7 , T1g1d with the end
of a driving-shaft 8.

Rising from the gear 4 are rods 9 carrying a tubular
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ouide 10, and either integral with or attached to said | and 47, as illustrated in Figs. 4 and 17 the lower ehds of

gear is a conical head 11, having passages for the strands
12 of the cordage, as shown in Figs. 2 and 12.

Rigid with the scctional shalt 1 between the two
floors 3 and 6 are spiders 13 and 14, each spider being
composed of multiple arms projecting from a common
hub 13/, 14/ keyed to said shait.

On the base 2 is a fixed gear 15, and projecting {rom
each arm of the lower spider 14 is a stud 16, upon which
ig sleeved an idler 17 in mesh with said gear 15.

Journaled in each vertically-alined pair of arms ol
the spiders is a flier 18, and as cach flier contains the
same clements, like numerals will be employed to
designate like parts on all of the fliers of the series
employed. On their upper éxtremities the fliers are
each provided with a tubular trunnion 19, journaled in
a bearing in cach arm of the spider 13, and on thew
lower ends with 2 trunnion 20 which projects irom the
lower cross-bar of each flier, and these trunnions are
journaled in the free ends of the arms of the spider 14.
Each trunnion 20 carries at its lower end a gear 21, 1n
engagement with the idler 17, and as said 1dler 1s In
mesh with the fixed gear 15, and the gpiders are rigid
with the rotary shaft 1, it will be seen that each of the
fliers has a compound movement—i. e. a revolving
movement and an axially-rotating movement, sald
movements being necessary to the proper lay and twist
of the strands 12, as will be obvious on inspection of
Figs. 2 and 12 of the drawings. In the skeleton-irame
of each of the fliers, about midway of the side-bars
thereof, is detachably secured a shaft 22, and upon this

shaft is looscly mounted a bobbin 23, loaded with a coil

from which the strand 12 is conducted. KEach bobbin
carries o gear 24 on the exterior surface of one of 1ts
end-plates or flanges 24/, and this gear engages a gear 25
on a shaft 26, journaled in a bracket 27 of the flier-
frame, said shaft carrying a brake-pulley 28, for a pur-
pose hereinafter described.

To the top of a vertical standard 29 of the bracket 27
is pivoted a lever 30 having an offset end 30/, to which
is articulated a concave brake-shoe 31 conforming to
the surface of the brake-pulley 28. At its end opposite
the point where the brake-shoe is attached the lever 30
is perforated at 302, and in the arm of said lever is
mounted a stud 32 perforated at 32/, and thwough the
eye of thisstud is passed a rod 33, upon which 1s mount-
ed below the lever a wing-nut 34, said rod having at its
upper end a hook 34* engaging an eye on the sliding
part of spring-scales 39, illustrated n Ifigs. 2, 3 and 4.
This stud has a straight surface 36 bearing against the
lever 30 and is reduced at 367, where 1t passes through
thelever, the reduced part being provided with a thread
to receive a jam-nut 36%, as shown 1n Fig. 16.

Hooked to the other part of the spring-scales 1s a rod
37, a threaded portion 37/, of which passes through an
open slot 38" in the frece end of a lever 38, attached at 39
to a link or crank-arm 40, said link being pivoted at 41
to one of the side bars of the flier. At its end opposite
the slot 387 the lever 38 is also bhifurcated at 38% to
receive the threaded end 427 of a rod or link 42, said
rod being held in place by a nut 43. Swivel-nuts 44
and 45 are seated In periorations in the bifurcated ends
of the lever 38, and are transversely pcriorated to re-
ceive the threaded rods 42 and 37, said nuts being held

the tubes bearing against sald nuts when forced down-
ward by nuts 372 applied to the threaded rods, as 1ilus-
trated in said Fig.'17. In the end of the crank-arm
40 is a perforated bolt 48, having a nut 49 for securing 1t
in place.
which is secured to said crank-arm by the eye-bolt 48
in any desired manner, and the upper end of which 1s
articulated to an element of compensating-mechanisin
heretnaiter described. |

Designated by 61 is a bifurcated weight, having bear-
ings 52 and clamp-screws or pins 52/ by which 1t 1s se-
cured to a rock-shaft journaled in bearings 537 of the
side-frames 54—>b4/ of the flier, said rock-shatt being
designated by 55. Rigidly secured to the rock-shait
between the arms of the weight 1s a curved follower 56,
the free end of said follower bearing against the coil
carried by the bobbin, as shown in Eigs. 2, 3, and 4.
Secured to the rock-shaft 55, one on each side of.the
weight 51, are collars 57, and surrounding the said rock
shalt are coiled torsion-springs 58, one end of each of
which is connected to a bearing 537 of the flier-frame
and the other end to said collars 57, 57/, said springs
tending constantly to turn the shait, and to hold the
follower 56 against the coil on the bobbin as the strand
is paid off therefrom. (See Yig. 18). Rigid with one
end of each rock-shaft 85 1s an arm 59, in a slot 59/ o
which is hooked a flattened extremity of the rod 42,
and depending from cach rock-shaft 1s the weight 51

just described, which acts as a counterbalance to pre-
vent the displacement of the follower under the action
of centrifugal force, due to the rapid rotation of the

flicr. In other words, as the flier rotates centrifugal
force will tend to throw the weight 51 outward, and

conscquently to turn the rock-shaft 55 to which the:

weight is secured inward, and thus cause the follower
56 constantly to bear on the coil on the bobbin.
Having thus described the fliers, bobbins, and fol-
lowers attention will now be given to what is termed
‘“the compensating - mechanism?”  for automatically

regulating and controlling the passage of the sirands

from the bobbins, so that all of said strands will be un-
der cqual tension. This compensating-mechanism is
designated in a general way by the numeral 60, and is
carried by a frame or stand 61, bolted to the upper in-
clined portion of the side {rame of each of the fliers, as
illustrated in IFigs. 2, 5, 6, and 11. Journaled in bear-
ings 62 in the side of the frame 61 is a screw-shaft 63,
which engages a nut in a traveler 64, said traveler hav-
ing a lateral stud 647 perforated to receive the upper
end of the rod 80, above described, and being secured
in place by a belt 647, the lower end of said rod being
hooked into the perforated belt 48. To the screw-
shaft 63 above the upper bearing 62 arc rigidly secured
oears 65 and 66, the gear 66 having a depending hub 667
by which it is spaced apart from the gear 65. In mesh
with the gear 66 is a gear 67, having rigid with its hub
a ratchet-disk 68, shown as connected to said gear 67
by a key 67/ said gear 67 and its ratchet-disk being
loosely mounted on a stationary stud shaft 69 secured
to and projecting from the upper part of the frame 61.
Designated by 70 is a short, stationary stud shaft pro-
jecting vertically from frame 61, and upon which is
slecved an idler-pinion 71 in mesh with the gear 65 of

65 against displacement by flange tubes or washers 46 | screw 63, and also with a gear 72 loose upon the sta-

Designated by 50 1s a rod, the lower end of
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tionary shaft 69 and carrying a ratchet-disk 73,—the
united gear 72 and ratchet-disk 73 being located on said
shaft 69 below the similar gear 67 and ratchet-disk 68,
as llustrated in Fig. 11.  Projecting from the frame 61,
18 & stationary shaft 74, and sleeved at their hubs upon
sald shait are angle-levers 75 and 76 located one above
the other. To one arm of the angle-lever 75 is pivoted
a pawl 77 held to position to engage the ratchet-disk
68 when the angle-lever is rocked by a spring 78, and
to the like arm of the angle-lever 76 is pivoted a pawl
79 held 1n position to engage the ratchet-disk 73 by a
spring 80, as shown by Tig. 14, the inward movement
of said pawls being limited by suitable stops, for in-
stance, by the walls of the bifurcated ends of the levers
in which the pawls are pivoted. A post 81 projects
from the irame 61, and against said post the Inwardly-
projecting arms 75/, 76/ are held, each by a spring 82,
32" as 1llustrated in. Figs. 14 and 15. For a purpose
hereinafter described the arm 75/ is slightly shorter
than the arm 76/ (see Figs. 5 and 11). As will be ob-
served the screw 63 is of lefthand pitch and, therefore,
when the gear 65 is actuated the traveler 64 will be
forced downward, and when the screw is reversed by
gear 60, sald traveler will rise on the screw, thus through

the connections described, in one instance causing the

brake 31 and follower 56 to bear with greater pressure
on the brake-pulley and coil on the bobbin, to retard
the passage of the strand, and in the other instance,
retracting said elements under the influence of the
spring-scale 35 and connections described to permit of
8 more free passage of said strand from the hobbin.

Each arm of the spider 13 is channecled at 132 and
secured to one wall of the channel are brackets 83 hav-
ing bearings 84 in which is journaled a rock-shaft 85
carrylng a bifurcated crank-arm 86 at one end, as
shown in I'igs. 8 and 9. At its opposite extremity the
rock-shaft 85 is provided with a bifurcated crank-arm
87 engaging a laterally-projecting pin or rod 8.

Secured to the base of each arm of the spider 13 is a
block 89, longitudinally bored at 89/, 892 and having a
slot 89° for the reception of the pin 88, which projects
from the plunger hereinafter described. In the bore
597 1s mounted a stop-plunger 90 having a rack 90/, and
1n the bore 892 is located a shorter stop-plunger 91 car-
rying the pin 838 and having a rack 91/, Journaled in
the bloclk 89 is a pinion 92 in mesh with both of the
racks 907 and 917, so that the longer stop-plunger 90
will always be actuated in a direction opposite to that
of the shorter stop-plunger 91, when the latter is oper-
ated by the rock shaft in a manner 1101elmltel de-
seribed. |

Loose on the pin 93 passing through the arms of the
crank 86 is a sleeve 94, and threaded into a tubular boss
947 of said sleeve 1s the lower end of a rod 95, as illus-
trated 1n Figs. 8 and 9, the upper extremity of said rod
being hooked into a perforation 96/, where it is held by
a nut 96° in the rear end of one of the arms of a double
angle-lever 96. This angle-lever is pivoted on bolts
97, 977 to the inner sides of the arms of a bracket 98
sccured to and projecting from a coupling 99 uniting
the two sections of the shaft 1 |

Threaded into a swiveled cross-bar 100 uniting the
two arms of the angle-lever 96 adjacent to their rear
ends is a rod 101 having a hook 1017 at its lower ex-
tremity, said hook being inserted in an eye 102 on the

“barrel of a spring-scale 103, while in an eye on the rod

104 of said spring scale is hooked a threaded rod 105,

3

in threaded, adjustable engagement, Wlth a nut 106 on

the arm of the spider, as shown in I1g.

Journaled in the outer end of the double angle-lever
96 18 a roller 107, over which the strand from the bobbin
passes, as shown by dotted lines in said Fig. 5. A link
108 1s connected at one end to one of the arms of the
double angle-lever 96, and at its other extr emity to a
pointer 109 pivoted at 110 to an upward extension of
the bracket 98, and carrying at its end opposite the
pivot a pointer 1097 working in a guide 111, and coOp-

erating with an indicating point 112 on a standard 113,

resting upon the top of tlle bracket 98, and connected
by straps 114 to the section of the shaft 1 above the
coupling 99, as illustrated in Tig. 6.

Adjacent its outer end each channeled arm of the

spider 13 is bridged by the base 115/ of a bracket 115,

sald bracket having arms 116, 116’ between which a
roller 117 is journaled, the strand passing over said

roller, as shown in Figs. 2, 5, 6, and 7.

A guide-roller 118 is journaled in the arms 1197 of a
bracket 119, the hub of which is secured at 120 to the
shaft 1, and the strand passes under said voller on its
way to the head 11.

A stop 121 depending from a bracket 53/ prev ems
by contact with arm 592, rigid with shaft 55 the {fol-
lower 56 from inward movement beyond a certain
point when the bobbin is removed.

As illustrated the strands are all suppoesed to be un-
der equal tension, and both stop-plungers 90 and 91
are 1n normal position, and are removed from the paths
of travel of the arms 757 76/ of the levers 75 and 76.

In the operation of the improved machine, filled
bobbins are placed between the arms of cach fiier-
frame, and the shafts 22, upon which the bobbins ro-
tate, are inserted through said Lobbins, and are secured
1n position. Strands from the bobbins are then drawn
through the tubular trunnions 19, over the roller 117,
and 107, under the rollers 118 and through the passages
or grooves 1n the head 11, when the machine is set in
motion and the strands arve twisted together to form
the cordage, which as completed passes through the
tubular guide 10, and from thence to any point desired,
for instance, to a device for forming the rope into a coil,
or upon a reel.

As stated in the general description, a follower 56 it::
secured to a rock-shaft 55 journaled in bearings 537 of
the side bars of each fiier-frame, and torsion- -SPLINgs 08
tend constantly to hold said follower against the coil,

and to maintain it thercon as the diameter of said coil

1s reduced, and as also stated each bobbin is ceared
with a brake-wheel 28, upon which a brake-shoe 31 is
arranged to bear, said bralke-shoe being under the con-
trol of the compensating-mechanism, and the pivoted
lever 30, by which the shoe is carried being connected

‘to the spring-scale, or it may be other, tension-device,

39, the tendency of which is to rock the lever, and
vary the pressure of the shoe upon the brake-wheel.
This tension-device 35 is also connected to one of the
arms of the pivoted lever 38, controlled by said com-
pensating-mechanism, and the other axm of lever 38
is connected by a rod 42 with an arm 59 rigid with the
rock-shaft 85 cairying the follower 56. As the strands
12 irom the bobbins each pass over a roller 107 held
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under tension by the spring-scale 103, the lever 96 | ablingthe strand more freely toleave the bobbin. When

carrying said roller being connected with the compen-
sating-mechanism aforesaid, it is obvious that 1f any
strand should be too slack greater pressure must be
applied to the brake-wheel, and if too tight less pres-
sure must be applied to said wheel. Assuming the
strand to be under insuflicient tension this will be 1m-
mediately indicated by the pointer 109, which will
drop below the point 112, and the lever 96 will under
the stress of the spring-scale 103 be rocked on its pivot
to throw the roller 107 further outward. As this takes
place the rear arm of said lever connected to the spring-
scale aforesaid, and by the rod 95 to the rock-shaft 85,
will actuate said rock-shaft, rocking it downward and
through the bifurcated arm 87 and pin 88 sliding the
stop-plunger 91 downward and the stop-plunger 90
upward, thus locating said stop-plunger 91 in the path
traversed by the arm 757 of lever 75 revolving with the
flier-frame around the shaft 1, and rotating with said
frame as above explained.

When the arm 757 engages said stop-plunger 91, lever
75 will be rocked on its pivot 74, and the pawl 77 will
engage a tooth of the ratchet-wheel 68, thereby rotating
said ratchet-wheel and its connected pinion 67, and
through the gear 66 in mesh with said pinion actuating
the screw 63 and causing the follower 64 to rise on said
screw. Inasmuch as this follower is connected by the

rod 50 with the arm 40, pivoted at 41 to a part of the

flier-fraine, and carrying the pivoted lever 38, it will be
seen that as said rod 50 rises the lever 38 will partake of
the same movement, and as said lever is connected at
one end by the rod 37, spring-scale 35, and rod 33 to the
pivoted brake-lever 30, and at its opposite extremity
by rod 42, and slotted arm 59 to the rock-shait 65, it will
be seen that the brake 31 will be applied with greater
pressure to the brake-wheel 25, and the curved follower
56 with ereater pressure to the coil on the bobbin, thus
retarding the passage of the strand therefrom, and caus-
ing said strand to leave the bobbin under the requisite
tensional condition.

If at any time a strand should be paid o

f from a bob-

bin under too great tensional condition the roller 107

carried by pivoted lever 96 will be forced back and the
pointer 109 connected by link 108 with said lever will
rise above the indicating-point 112, - This movement of
said. lever will raise the rod 101, and produce greater
tensional resistance on the spring-scale 103, and will
also 1ift the rod 95 and rock the.crank-arm 86 and rock-
shaft 85 in such direction that the stop-plunger 91 will
be raised, and the pinion 92 will be rotated by the rack
on said plunger 91 from right to left, thereby depressing
the stop-plunger 90 to a point where it will engage the
arm 767 of the lever 76. Now, as the flier rotates the
arm 767 of pivoted lever 76 will engage sald stop-plunger
90, the said lever will be rocked and its pawl 79 will
turn the ratchet-disk 73 and its connected gear 72 in

mesh with the idler 71, and the gear 65 on the screw- |

shaft 63 will be turned in the saine direction as the gear
72, thereby imparting motion to the screw 63 in a direc-
tion opposite to that in which it is driven by the gears
66, and 67, and thus lowering the follower 64 and rod 50,
forcing down the lever 38, and the connections there-
from to the pivoted brake-lever 30, and rock-shaft 5,
and relieving the pressurc of the brake 31 on the brake-
wheel 28, and of the follower 56 upon the coil, thus en-

thestrand isin normal condition the pointer 109" will be
opposite the indicating-point 112, and when the pres-
sure on said strand varies it can immediately be detect-
ed by the position of the pointer either above or below
sald indicating-point. |

As will be understood the springs 82, 82/ normally

hold the arms 757, 767 of the pivoted pawl-carrying le-
vers 75 and 76 against the post 81, and after one of said
lever-arms passes the stop-plunger then in lowered po-
sition it will immediately snap back against said post.

By adjusting the screw-rods 33 and 37 the tension of
the spring-scale 35 may be regulated as desired, so that
the pressure applied by the brake 31 (through lever 30)
and by the follower 56 (through lever 38, rod 42 and le-
ver 59,) will produce the required pressure on the
strand as it is drawn from the bobbin. To Ulustrate,
when a filled bobbin is in position between the parts of
the flier-frame the follower 56 should bear upon the coil
with a pressure say of one-hundred and eighty pounds,
and the indicator of the spring-scale 35 should indicate
this number of pounds, and as the coil is reduced in di-
ameter this pressure should progressively vary, until,
finally, when or thereabouts, the coil is exhausted, and
the follower is in contact with the drum of the bobbin

the scale should indicate about one-sixth of the starting-

pressure 4. e. thirty pounds. In other words, the pres-
sure on the lower scale 35 is reduced proportionately to
the leverage exerted by follower 56 upon the coil.

An equal tension on the strand 12 must be main-

tained at all times, and therefore, as the power neces-

sary to draw the strand from the bobbin constantly in-
creases as the diameter of the coil on the bobbin dimin-
ishes, it is obvious that the pressure applied by the
brake 31 must also constantly diminish, or be reduced
proportionately to the leverage on the bobbin. '
Any suitable means may be substituted for the spring
scale illustrated and described, the invention not being
limited in this respect. So too, the compensating-
mechanism may be varied within wide limits, and va-
rious devices different from those shown may be em-

ployed for controlling the passage of the strands, so that

an even lay thereof will be effected, and the cordage
will be of standard twist throughout, without departure
from the invention. |

Changes may be made in the form, proportions, and
various details of the machine, and many of the details
thereof may be employed in arts ditferent from that of
cordage manufacture, and still be within the purview of
my invention.

Having thus described my invention, what I claim 1s:

1. The combination, of the following Instrumentalities
revolving and rotating fliers; bobbins on said fliers; and
means for controlling the speed of each strand as it
leaves the Dbobbin; mechanism carried by the fliers for
actuating said controlling means ; and means operative on
the rotation of the fliers for operating said mechanism.

2. The combination, of the following instrumentalities :
revolving and rotating fliers; bobbins carrying the coiled
strands, and one mounted for rotation on each fiier; com-
pensating-mechanism ; means controlled by said compen-
sating - mechanism for maintaining the tension of the

strand as it leaves the bobbin; and means carried by the

flier-support for operating said compensating-mechanism,

3. 'I'he combination, in cordage-laying mechanism, of
bobbing containing the coils of strands; fliers for the hob-
bing ; means mounted on each flier for holding the strand
under tension as it leaves its bobbin ; mechanism carried
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by each flier for controlling said means, whereby each of

the strands will be maintaired in equal tension as the lay
Is formed ; and plungers on eacl flier-support for actuat-
ing said controlling-mechanism.

4. In a cordage laying machine, the combination, with
a series of fliers, of means for revolving said fliers around
a common axis; means for rotating said fliers: Dobbins
carrying the copils of strands, and mounted one ¢n oach
flier ; means for laying the strands ; means for maintaining
cach strand under the same degree of tension as the
cordage is being formed ; compensating mechanism carried
by each {lier for controlling the tension-devices ; and
means on the flier-support for actuating the compensating-
mechanism.

2. The combination, with a flier and its bobbin. of
means for controlling the lorque necessary to rotate said
bobbin ; compensating-mechanism carried by the flier for
actuating said means : and means including a pair of plun-
gers for actnating said cormapensating-mechanism,

6. The combination, with a fier, and its Lobbin, of com-
pensating-mechanism carried by the flier; means inde-
pendent of the flier, and controlled by the strand passing
{from the coil on the: Dobbin for actuating said compen-
sating-mechanism ; and brake-mechanism operated by said
compensating-mechanism for controlling the rotary move-
ment of the bobbin.

7. The combination, with a flier and its bobbin, of com-
pensating-mechanism ; means independent of the flier con-
trolled by the strand passing from the bhobbin for actuating
said compensating-mechanism; a Dbrake controlling the
movement of said bobbin ; and brake-controlling-devices op-
érated by said compensating-mechanism,

8. The combination, with a flier and its bobbin, of brake-

mechanism for controlling said bobbin; compensating-

mechanism carried by ihe flier ; and instrumentalities in-
cluding plangers controlled by the strand issuing from the
bobbin for mtermittingly-actuating said compensating-
mechanism, and thereby the brake,

9. The combination, with a flier, and its bobbin, of
brake-mechanism for controlling the bobbin; compensat-
ing-mechanism carried by the flier; means for connecting
the compensating-mechanism with saia brake-mechanism :
a4 stop-plunger ; means actuated by the strand for operat-
ing said stop-plunger: and means actuated by said stop-
plunger for operating the compensating-mechanism,

10. The combination, with a filer, and its bobbin, of
brake-mechanism Tor controlling the movement of the
strand from the bobbin ; means for actuating said brake-
mechanism ; a yielding device constituting a part of said
means ; compensating-mechanism ; means, including plun-
gers, for actuating said compensating-mechanism ; and
devices connecting the compensating-mechanism with the
means for actuating the brake. -

11. The combination, with a flier and with a bobbin
carried thereby, of a brake-wheel connected with the bob-
bin; a brake; a lever for actuating said brake: a spring-
scale, one part of which is connected with said lever; a
lever connected with the other part of said spring-scale ;

‘means for actuatineg said lever; and a follower held

against the coil on the bobhin by said lever.

12. The combination, with a fiier, and with a bobbin
carried thereby, of a brake-whee] connected with the bhob-
bin; a brake:; a lever for actuating said brake: a spring-
scale, onc part of which is connected with said lever: a
movable device connected with the other part of said
spring-scale; compensating-mechanism connected to said
movable device; and means controlled by the strand issu-

Ing from the bobbin for actuating said compensating-mech-

anism.

13. The combination, with a flier, and with a Dobbin
mounted for rotation thereon, of a pivoted lever: a roller
carried Dy said lever, and over iwhich the strand passes:
a spring-scale connected with one arm of the pivoted lever ;
an indicator actuated by said pivoted lever : compensating-
mechanism ; devices operated by said spring-seale for ac-
tuating said compensating-mechanism ; and devices acti-
ated by said compensating-mechanism for regulating the
passage of the strand from the bobbin. .

14. The combination, with g rotary shaft, and with
spiders rigid therewith, of a flier Journaled in the spiders:
means for axially rotating said flier; a bobbin carried by

»?

the flier; a pivoted lever; a roller carried by said lever,
and over which the strand from the bobbin passes: a de-
vice for holding said lever under tension ; compensating-
mechanism carried by the flier ; and controlled by saild
pivoted lever, means operated by said lever for controlling
the movement of the bobbin ag the strand leaves the same,

15. The combination, with a flier, and with a bobhin
mounted thereon, of g follower; a shaft journaled in the
iier-frame, and carrying said follower : conmpensating
mechanism carried by the flier, and connected with said
shaft; and a torsion-spring connected to the shaft at one
end, and to a part of the flier-frame at its other end, said
Spring serving to rock the shaft and hold the follower in
constant yielding engagement with the coll on the Dobbin.

16. The combination, with g flier, and with a Dobhbin
mounted thereon, of a follower: a shaft journaled in the
flier-frame, and carrying said follower ; a torsion-spring con-
nected to the shaft at one end, and to a part of the flier-
frame at its other end, said spring serving to rock the
shaft, and hold the follower in constant yielding engage-
ment with the coil on the bobbin ; and a weight secured to
said shaft.

17. The combination, with a ilier, and with means for
rotating and revolving said flier, of a bobbin mounted on
the flier; compensating-mechanism carried by the flier: a
lever actuated by the compensating-mechanism means
for connecting said compensating mechanism with said
lever ; a rock-shaft journaled in the flier-frame; a follower
rigid with the rock-shaft; and a counection between the
lever and rock-shaft.

18. The combination, with a rotary and revolving flier,
and with a bobbin mounted on said flier, of a follower :
means for holding said follower in constant yielding con-
nection with the coil on the bobbin ; and a weight carried
by said means, and preventing the displacement of the
follower under the action of centrifugal force.

19. The combination, with a flier, and with means for
rotating and revolving the same, of a bobbin mounted on
the flier; brake-mechanism for controlling the passage of
the strand from the bobbin ; compensating-mechanism econ-
trolled by the strand: a screw constituting part of said
compensating-mechanism : and meansg operated Dby said
screw for controlling the operation of the brake-mech-
anism.

20. The combination, with a flier, and with mechanism
for actnating the same, of a bobbin mounted on the flier ;
& brake-wheel geared to the bobbin; a brake; compensat-
ing-mechanism ; means controlied by the strand for actu-

‘ating said compensating-mechanism ; and means actuated

by the compensatine-mechanism for operating the brake.
21. The combination, with a fiier, and with mechanism
for actuating the same, of a bobbin mounted on the flier:
a brake-wheel geared to the hobbin , & brake; compensating
mechanism ; means controlled by the strand for actuating
said compensating-mechanisin; a follower bearing on the
coil carried by the bobbin: a rock-shaft carrying said fol-

lower; and means actuated by the compensating-mechan-

Ism for operating said brake and said rock-shaft.

22. 'The combination, with a flier, of a rock-shaft jour-
naled in the frame thereof: a bobbin mounted on the flier;
compensating-mechanism carried by the flier; a follower
carried by the rock-shaft: means for connecting said com-
pensating-mechanism with the rock-shaft; and torsion-
springs connecting the rock-shaft and said frame, and serv-
ing to hold the follower in contact with the coil on the
boDbDbin.

23. The combination, with a flier, and its bobbin, of a
rock-shaft; brackets on the frame of the flier in whieh
sald rock-shaft is journaled ; collars rigid withh the rock-
shaft; a hifurcated weight depending from the rock-shaft
between said collars ;- tor'sion-springs surrounding the roclk-
shaft, and connecting the collars and brackets; and a fol-
lower carried Ly said rock-shaft, and held against the coil
on the Dhobbin by said torsion-springs.

24. The combination, with a fiier, of a bobbin mounted

thereon ; a follower; means for normally holding said fol-

lower under pressure against the coil on the bobbin: and
stop-devices for preventing the follower from dropping be-
yond a certain point when a bobbin is removed from the
fiier.
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95. The combination, with a flier, and its bobbin, of a | passage of a strand from the bobbin; a spring-connection

rock-shaft : brackets on the frame of the flier in which said |

rock-shaft is journaled ; coliars rigid with the rocli-shaft ;
a bifurcated weight depending trom the rock-shaft between
said collars: torsion-springs surrounding the rock-shatt
and, connecting the collars and brackets ; compensating-
mechanism ; a follower carried by said rock-shatt, and held
against the coil on the bobbin by said torsion-springs; and
means for connecting said compensating-mechanism with
the rock-shaft.

26. The combination, with a flier, of a bobbin mounted
thereon : & follower ; mcans for normally holding said fol-
lower under pressure against the coil on the bobbin ; and
stop-devices including an arm on the rock-shaft, and a
stop on the flier, for preventing the follower from dropping
when a bobbin is removed from the filer.

27. The combination, with a flier, of a bobbin thereon ;
a follower : a rock-shaft to which the follower Is secured ;
means for normally actuating the rock-shaft to cause the
follower constantly to engage the coil on the bobbin; an
arm projecting from the rock-shaft; and a stop-device for
engaging the arm, and thus limiting the movement of the
rock-shaft. |

98. The combination, with a flier, of a bobbin thereon ;
g follower : a rock-shaft to which the follower is secured ;
means for normally actuating the rock-shaft to cause the
follower constantly to engage the coil on the bobbin; an
arm projecting from the rock-shaft; a stop-device for en-
gaging the arm, and thus limiting the movement of the
rock-shaft; and a weight carried by the rock-shait, and
serving to prevent digplacement of the follower during the
rotation of the flier.

29. The combination, with a flier, of an arm pivoted to
the frame thereof, a lever pivotally mounted on said arm;
means carried by the flier for actuating said lever; a bob-
bin ; brake-mechanism for controliing the movement of said
bobbin ; and means for connecting said brake-mechanism

with said lever.

20. The combination, with a flier, of an arm pivoted to
the frame thereof ; a lever pivotally mounted on sald arm ;
means for actuating said lever; a bobbin; brake-mechan-
jsm for controlling the movement of said bobbin; and a
spring scale and connections between said brake-meechanism
and said lever. |

31. The combination, with a flier, of an arm pivoted to
the frame thereof, a lever pivotally mounted on sald arm ;
means for actuating said lever; a bobbin; a rod in ad-
justable connection with an end.of said lever; a spring-
seale, part of which is connected to said rod; and Dhrake-
mechanism connected with the other part of said spring-
scale, said brake-mechanism serving to govern the passage
of the strand from the coil on the bobbin.

392 The combination, with a flier-frame, and witl a bob-
bin mounted for rotation thereon; of brake-mechanism for
said Dbobbin; a pivoted lever; means for operating said
lever ; and adjustable connections, including a spring-
scale between said lever and brake-mechanism.

33. In a rope-laying machine, the combination, with a
flier, of an arm pivoted to said flier; a lever mounted for
movement on said arm; means for actuating the arm,
and thereby said lever ; a bobbin mounted for rotation on
the flier: Dbrake-mechanism for controlling the movement
of the bobbin: a rod in adjustable connection with one
end of the lever: a spring-scale, part of which Is con-
nected to said rod; and an adjustable rod connecting the

“other part of said spring-scale with an element of the

brake-mechanism.,

34. In a rope-laying machine, the comDbination, with a
flier and its bobbin, of a brake-wheel in gearcd connection
with said Dobbin: a lever pivoted to the flier-frame; 2
brake connected to said lever ; an adjustable rod also con-
nected to said lever: a spring-scale, one part of which is
connected with said rod; a second pivoted lever; means
for actuating said second pivoted lever:; and an adjustable
connection hetween the second pivoted lever and the other
part of said spring-scale.

35. In a rope-laying machine, the combination, with a
flier, of a bobbin mounted for vrotation on sald flier: a
lever : means controlled by the strand for raising and

between said lever and an element of the brake-mechan-
ism: a follower adapted to bear constantly against the
coil on the Dhobbin: a shaft on which the follower is
mounted : and means operated by said lever for actualing
said shaft. ’

3G. In a rope-laying machine, the combination, with a
flier, of a Dobbin mounted for rotation on said flier; &
lever; means controlled by the strand for raising and
lowering said lever; Dbrake-mechanism for reculating the
passage of a strand from the bobbin; a spring-connection
hetween said lever and an element of the brake-mechan-
ism; a follower adapted to bear constantly acainst the
coil on the hobbin; a shaft on which the follower Is
mounted ; means operated by said lever for actuating sald
shaft: and a2 weight depending from said shaft, and serv-
ing to prevent displacement of the follower during the
rotation of the flier. |

37. In a rope-laying machine, the combination, with
compensating-mechanism including a screw, oL a traveler
on said screw : a lever; a connection between said lever
and said traveler: Dbrake mechanism for the bobbin; and
a connection Detween said lever and an element of said
brake-mechanism.

33, In a machine of the class described, the combination,
with a {lier of a hobbin mounted for rotation thereon; an
arm pivoted to the flier-frame; a lever pivoted to said
arm ; means controlled Ly the strand for raising and
lowering said lever; Dbrake-mechanism; a follower; and
means for connecting said lever with the brake-mechan-
ism and with the follower. -

29, The combination, in a rope-laying machine, of a
flier ; a Dobbin; . a screw carried by the flicr; means con-
trolled by the strand for intermittingly actuating said
screw ; a traveler actuated by the screw; a brake for the
bobbin ;: and means actuated by the traveler for operating
the brake, and thus keeping the tension of the strand con-
stant.

40. The combination, with a flier, of a bobbin mounted
for rotation thereon:; a roller over which the strand
passes; a pivoted lever carrying said roller; a rod con-
nected to said lever: oppositely-movable-plungers a rock-
shaft to which the rod is connected and connections from
said rock-shaft for operating the oppositely-moving plun-
cers : mechanism actuated by said plungers; a brake fox
the bobbin: and means actuated by said mechanism for
controlling the brake.

41. The combination, with spiders, of a flier and ifs
bobbin; a pivoted, spring-actuated lever; a device on
saicd lever over which the strand from the bobbin passes;
a rock-shaft journaled on one of the spiders; a connection
betwween said rock-shaft and said spring-actuated lever;
stop plungers carried by one of the spiders, and operated
by said rock-shatt; compensating-mechanism; a brake for
the Dobbin: and means actuated by the compensating-
mechanism for operating said brake.

49 The combination, with rotary spiders, of a ({lier
jomrnaled therein; and having a tubular trunnion; a bob-
Din mounted for rotation on the flier; a brake for con-
trolling the bobbin; and means controlled by the moving
strand after it passes through said tubular trunnion for
actuating said brake.

45, The eombination, with rotary spiders, of a flier jour-
naled therein, and having a tubular trunnion; a Dbobbin
mounted for rotation on the flier; a brake for confrolling
the Lobbin ;: a follower Dbearing on the coil on the bobbin ;
and means controlled by the strand for actuating both the
brake and the follower.

4:4. The combination, with a flier, and with means for
rotatine and revolving the same, of & Dbobbin; a screw
carried by the flier-frame; sets of gearing for actuating
the screw in opposite directions; means for operating sald
sets of gearing each set at different intervals; a Drake for
the bobbin : and means operated by the screw for actuat-
ing the brake.

45. In a machine of the class described, the combina-
tion, with a flier, of a bobbin mounted thereon; a screw
carried Ly the flier; a brake; means actuated by the
secrew for operating the brake; gearing for operating

lowering said lever; brake-mechanism for regulating the | the screw In one direction; gearing for operating the
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screw In an opposite direction: mdependent pawl-and-
ratchet devices for operating said gearing; and means
controlled by the strand for actuating one of the pawl-and-
riitchet devices when the tension thereof is excessive, and
for actuating the other of said devices when the tension
of the strand is insufficient.

46. The combination, with a flier and
means for braking said bobbin: a screw ; a traveler on
sald screw; gearing for actuating the screw in one direc-
tion; gearing for actuating the screw in an opposite direc-
tion; independent pawl-and-ratchet devices for actuating

its Dobbin, of

sald gearing; stop-plungers for actuating said pawl-and-

riitchet devices at different times ; and means controlled by
the strand for depressing said stop-plungers.

47. The combination, with a pivoted lever having a
swivel-nut; of a rod in threaded engagement with said
swivel-nut; means for actuating said lever; a flier on
which the lever is mounted ; a bobbin carried by the flier ;
brake-mechanism also carried by the flier ; and a vield-
ing connection between the brake-mechanism - and said
pivoted lever.

48. The combination, with a flier-frame, of an arm piv-
oted to said flier-frame ; compensating-mechanism carried
hy the flier for actuating said arm ; a lever pivoted to the
arm ; swivel-nuts carried by said lever: a rod in ad-
justable engagement with one of gaid swivel-nuts; a
a follower carried by the rock-shaft: an arm
on the rock-shaft to which the other end of the rod is
connected; a bobbin; brake-mechanism for said bobDbin ;
and means including a spring-scale for connecting the
other swiveél-nut with an element of said brake-mechanism.

49. The combination, with a flier and its bobbin, of an
arm pivoted to the flier-frame; a lever pivoted to said
arm ; means for actuating the arm; a pivoted connection
for one end of said lever; brake-mechanism for the bob-
bin; and means for connecting the other end of said
pivoted lever to an element of said brake-mechanism.

20, The combination, with a flier and its bobbin, of an
arm pivoted to the flier-frame; means for actuating said
arm; a lever pivoted to the arm: brake-mechanism for
the bobbin; and swinging connections Detween said lever
and an element of the brake-mechanism.

51. The combination, with a follower:; of means for
actuating said follower ; a lever : and swinging connections
between the lever and an element of the follower-actuating
means.

h2. The combination, with a flier and its bobbin, of
compensating-mechanism; an -arm pivoted to the flier-
frame; connections between said arm and said compen-
sating-mechanism; a lever pivoted to the arm ; Dbrake-
mechanism ; a follower bearing on the coil on the bobbin ;
and means operated by the pivoted lever for simultane-
ously actuating the brake-mechanism and the follower.

23. The combination, with a flier and its bobbin, of an
arm pivoted to the flier-frame; means for actuating the
arm ; a lever pivoted to the arm: swivel-nuts mounted in
each end of said lever; a follower bearing on the coil on
the bobbin; a rock-shaft carrying said follower: a rod in
threaded engagement with one of the swivel-nuts at one
end; an arm on the rock-shaft with which the other end
of said rod is loosely connected: a rod in. threaded en-
gagement with the other swivel-nut; a spring-scale part of
which is connected to said rod; a rod connected to the
other part of said spring-scale; and brake-mechanism ae-
tuated by said rod.

o4. The combination, with a flier, and its bobbin, of a
gear on said bobbin; a shaft journaled in the flier- frame ;
a Dbrake-wheel, and a gear on said shaft, said gear bemn'
in mesh with the gear on the DLobbin : ; a pivoted lever: a
brake-shoe carried by said lever: a spring-scale connected
to the end of said lever opposite the brake-shoe; and
means for actuating said spring-scale, and thereby op-
erating said pivoted lever,

oo. The combination, with a flier and its bobbin,
with brake-mechanism for the bobbin, of a screw ; a trav-
eler on said screw; devices connecting said traveler with
the brake-mechanism ; gears secured to the screw ; a stud-
shaft; gears,-each CELll ying a ratchet-wheel, loose on said
stud-shaft; an idler Detween one of the gears -on the

with the screw:

carried by the stand;

and

&

stud-shaft and one of tle gears on the serew ! pawls
for actuating the ratchet-wheels; and means controlled
by the tension of the strand for actuatir o the pawls.

20, In apparatus of the class dLbUlthd compensating-
mechanism comprising a screw ; gears rigid with said
screw ; a pair of loosely-mounted gears, one directly in
mesh with a gear on the screv ; an idler connecting the
other loosely-mounted gear with the other gear on the

screw ; ratehet-wheels, one rigid with each loosely-mount-
ed gear; angle-levers: pawls carried by said angle-levers ;

and mea,us for actuating
pawls to engage.

57. The combination, with a flier-frame, of a stand se-
cured thereto; a screw journaled in bearings of the stand :
a traveler actuated by the screw: superposed gears rigid
superposed gears loosely-mounted on the
stand ; one of which ig in direcet engagement with a gear
of the serew ; an idler driven by the other loosely-mounted
gear, and engaging the other gear of the SCrew ; a ratchet
rigid with each loosely-mounted gear,; a pair of pivoted
angle-levers; a spring-actuated pawl carvied by each
angle-lever, mch pawl engaging a ratchet when its lever
Is thrown forward, and means for actuating the angle-
levers.

58. The combination, with a flier-frame, of a stand se-
cured thereto; a serew journaled in bearings of the stand :
a traveler actuated by the screw; supcerposed gears rigid
with the screw; superposed gears loosely-mounted on the
stand, and one of which is in direct engagement with a
gear of the screw; an idler driven by the other loosely-
mounted gear, and engaging the other gear of the screw: a
ratcehet rigid with each loosely-mounted gcar; a pair of
pivoted angle-levers; a spring-actuated pPawl carried by
each angle-lever: means fop actuating the angle-levers,
o cause the pawls to engage the ratchets; an abutment
and springs for normally holding
the arms of the angle-levers against said abutment,

29. The combination, with a flier-frame, of a stand
mounted on said frame; a screw journaled in the stand ;
cearing for driving the screw in opposite directions ; pawl-
and ratcehet-mechanisms for actuating said gearing ; angle-
levers carrying the pawls of said mechanisms, the rear arm
of one of said angle-levers heing shorter than the similar

siid angle-levers, to cause the

arm of the other angle-lever; oppositely-acting stop-
plungers; a revolving spider carrying said plungers:; and

means for raising and lowering said plungers.

60. The combination, with a rotary shaft, and with spi-
ders secured thereto, of a flier journaled for rotation in
the spiders; stop-plungers, cach having a rack, mounted
on one of the spiders; a pinion connecting the racks of
sald stop-plungers; guides for the stop-plungers; means
controlled by the tension of the strand for operating said
pinion; a Dbobbin carried by the flier ; brake-mechanism
for the bobbin; and means operated by said stop-plungers
for actuating said brake-mechanism.

61. The combination, with a {lier having a tubular
trunnion, of a hobbin; a pivoted lever; a device carried
by the lever, over which the strand passes: and a de-
vice for indicating the degree of tension of the strand.
and operated by said pivoted lever: compensating-mech-
anism ; means operated by the pivoted lever for actuating
said compensating-mechanism: and means operated Dby
the compensating-mechanism for controlling the passage
of the strand from the hobbin.

62. The combination, with a flier
trunnion, of a bobbin on the flier: spiders in’ which the
fiier is journaled: a pivoted lever ; connections including
a spring-scale firom an arm of said lever to one of the
spiders; a roller on the other arm of said lever, and bear-
ing against the strand; and an indicator operated by said
pivoted lever.

63. The combination, with a flier, and its bobbin, of
rotary shaft; means carried by the shaft for supporting

having g tubular

the flicr; a bracket rigid with said shaft: a guide carried
by the bracket; an indicating-point on the guide ; a

pivoted lever; a roller journ:aled in one arm of %ﬂlﬂ lever,
and over which the strand from the boblin passes; a de-
vice for normally holding the lever under tension ; an_d an
indicator actuated by said lever.
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- 64. The combination, with a rotary shaft, and with
spiders secured thereto, of fliers journaled in the spiders;
a bobbin mounted on each flier; means for automatically
maintaining all the strands issuing from the bobbins under
constant equal tension; said means including compensat-
ing mechanism ; and means controlled by the strand after
it leaves the flier for actuating said compensating-mech-
antsin, | | |

5. The combination, with a shaft, and with spiders sec-
curcd therecto, of Drackets carried by one of the spiders;a
rock-shaft journaled in the Dbrackets, and having crank-

- arms ; a guide-box secured to the spider; oppositely-mov-

ing stop-plungers, one of which is of diiferent length from
the other, mounted in the guide-box; gearing connecting
said stop-plungers; means for connecting one of the stop-
plungers with a crank-arm of the rock-shaft; compen-
satinge-mechanism actuated by the stop-plungers ;

means i

864,039

controlled by the tension of the strand for operating said
rock-shaft; a flier a bobbin on the flier; and means actu-

- ated by said compensating-mechanism for applying brake-

pressurc to, and relieving it from, the bobbin.

6G. The combination, with a rotary shaft, of spiders
rigid therewith; a flier journaled in said spiders; a bob-
bin on said flier; a guide-roller carried by the spider; a
tension-roller adapted to bear on the strand; compen-
sating-mechanism controlled by the tension-roller; and
means actuated by said compensating-mechanism for con-
trolling the passage of the strand from the bobbin.,

In testimony whereof I a
of two witnessces.

CHARLES W. SPONSEL.

Witnesses ; .
DANIEL WESTIN,
S, WARREN Porrs.

fix my signature in presence
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