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To all whom 1t may concern:

Be it known that I, Crarues W. SPONSEL,
a citizen of the United States, residing at
Hartford, in the county of Hartford ‘111d
State of Conneetlcut have invented certain

new and useful Improvements in Rope-Lay-

ing Machines, cf which the followmo 1s a
specification.

This 1nvention relates to tensmn regulat-
ing devices for the strands of rope- 1‘1}11’10'
machmes, the character of the rope being

formed being immaterial—:. e., rope com-
posed of COId‘lﬂe wire, etc.

In the embodiment of my invention a

framework 1s pwwded in which fliers are
journaled, each of said filers containing a
coil or bobbin of the material to be formed
into rope.

Primarily the object of the invention is
the provision cf improved means for auto-
matically 1e011mt11’12 the tension oi each
strand issuing from the coil or bobbin.

Further ob] ccts of the invention relate to
details of construction, some of generic ap-

plication to other machines than that of the

form 1llustrated and described 1n the present
case.

In the accompanying drawings, ¥igure 1
IS an end elem tion of the machine. 1110‘ 2
1s a side view thersof showing the manner
in which the strands from the bobbins are
led through guides to a twisting device (not
shown), ‘llld also 1llustrating in elevation
mechanism for lndlcfltl‘ﬂf‘ the tension of
each strand. I10.3 1S 2 side dew:'ﬂtmn.; 11us-
trat mge one .of the fiiers mounted on trun-
nious 1n the frame, and fluid-pressure actu-

ated devices for eontrolhnﬂ the tensmn of

the strand from said flier. Fig. 4 18 a sec-
tional top plan view of gearing, a feed
serew and 1ts nut, a piston “and its cylinder
and certain associated parts, Fig. 5 1s an
elevation of the parts replesented 1n the

preceding view. Hig. 6 is a sectional view

of a valve, 1ts casing f:md certain adjunctive
elements. and. ﬂlos 7T to 11 1nclusive are
detail views heremqfter more particularly
described.

Referring to the drawings. the numeral 1
designates in a general way, framework
which may be of any desired constructlon
but is shown having vertical uprights 2, 2"
in which bearings for the trunnions of fliers
3 are mounted. Hach flier 8 consists of an

" oblono frame having a tubular trunnion 4

at each end,
In bearings deswnated by 5.

Tn each skelefon flier-frame is journaled

a reel or bobbin 6 having the usual end
flanges 7. Carried by the shaft of each flier
is a gear-wheel 4”. In the present instance
the pinion 47 on the left in Iig. 1 1s posi-
tively operated by a gear-wheel or pinion as
A which may be driven from any suitable

source of power and meshes with a gear

wheel as C of large diameter which in furn
meshes with the other two pinions 4" where-
by the three flier frames may be simultane-
ously operated.
represented as having fastened thereto a
oear-wheel as 8 1n mesh with a ‘pinion 9 hav-
ing a cylindrical brake-surface 10. Mount-
ed for movement on the inner end-bar 11 of
each flier is a lever 12 carrying a brake-shoe
13, the adjustable pivot of said lever being
d esw*nated by 14, and the end of the lonoer
arm of said lever being
an actuating-red 15 h‘wmg a flanged head
18, as will be heremﬂf er described.

The strand issuing from each coil of the

bobbins is deswnfued by 17, and it passes

adapted to enoﬂoe' '

29

ga1d tt'unnmns bemO' mounted

60

6o

Fach reel or bobbin 6 1s -

70

79

30

trom the bobbm through one of the tubular

trunnions 4 of the ”1*31‘ frame, and over the
roller 18 journaled in brackets 19 secured
each to one of the standards 2 of the frame1.

1t is important in this class of machines
that the strands to be laid should be held
under constant, equal tension, and to accom-

plish this reglﬂt there 1s provlded mecha-
nism for each strand, said mechanism being
actuated by fluid-pressure and automatically
operated by a valve, to produce the result
desired. This mechanism, which may be of
any desired form, will now be described.
Projecting from one of the standards of
the main frame are rods 20, and held rigidly
between these rods of which there are two 1s
a guide-frame 21 composed of three arms 22
f*rom*ed at 23 to receive the strands, said
ouide frame 21 having in its opposite sides
c*L-’lmlelS in which said rods tightly fit.
Back of the grooved guide- frame and
clamped to the rods is a frame 24 having
three arms, each of which is designated by

. the numeral 95, and each of which is pro-

vided with bearings 26, 26" for the recep-

tion of a rod 27 hfwmo* a head 28, 1n the
' outer end of which 1s ]ournaled A roller

85
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100
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29 beneath which the strand from the bob-
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43, 4—.& and 45 and to the port
ed a supply

Dl are reverse

bin passes, as illustrated in Fig. 2. To eﬁe’h
head 28 is secured a cmulactof 80., and be-
tween separated arms of each lower bearing
26" of the frame is journaled an antrifric-
tion-roller 31, under the periphery of which
the connector passes, and cantmmnﬁ on
passes over rollers 32 journaled in b: ackets
33 projecting from the standards 2.

Indicators 34 are engaged by the connec-
tors 303 anc: are mounted 1n brackets 34 se-
cured to the rods 20. Hach indicator roller
carries a hand codperating in the usual way
with a mark on the braclket to indicate the
tension of the strand.

Lach cord or connector 30 after it leaves
the roller 32 is clamped by a washer 85 to a
short sleeve 36 held 1n place on an element of
a valve-actuator hereinafter d(,gt.,rlbd by a
screw 37, as Ulustrated in Fig. Thesa
valve- actuatms are each CO]FpO“—"—"d of =2
shiding frame 38, having heads 38, 38% con-

_lle”tc,d by rods 39, 39’ and on the rod 397
is adjustably mounted the sleeve

u{) held
in plwe by screw 37, as aforesaid. 1 1(}30“
ing from the end standard 2’ are fuid- -pres-
sure cylinders 40, having open r-nds and
L]‘llll ped cn the rod 39" of each frame 38
1S & ”‘lhe 46, lmwn as of spool-shape 111
Fig. 6. In each of the cylinders are ports
t 44 is connect-
-pipe 467, entering the cylinder
at a point intermediate the enda Of the valwve.
A pipe 47 enters the port 45 and a pipe 48
the port 43.
Normally or when the valve 46 is in its
neutral or intermediate pesition as repre-
sented 1n If1g. 6 both por s 43 and 45 are
open or in direct communication with the at-
1}1[‘81}1101"“ through the oppoesite open ends of
the cylinder or casing 40. It will be as-
511111{3(1 that the T"*IT"L through its actuy ﬂim
1s caused te move to me lbh a distance sufli-
ctent to put the port 43 in uninterrupted
communication with the port 44. When this
takes place the operating flnid enters the
pipe 48 by way of dw pi}l‘t 43, dhould the
opposite 111@&?0*11ﬂnt of said valve
the port 45 will be put into communication
with the port 44 and such fluid will then
enter the pipe 47 by way of the pou 43, the
port 43 during the last mentioned strole of
the valve benw put mto communication wit
the atmo‘aphme so that the pipe 48 can be

xhausted. When the valve returns to its
celm:'al position in which it is shown the
pipe 47 can exhaust to atmosphere.

vecured to the standard 2 is a gear-box
or frame 49, and in bearings 50, 507 of 531(1
box 1s ]munalﬂd a shaft 51. Qexmr ted i 11‘0
each other and loosely. mounted on gaid shaf
ly-disposed bevel-gears 52 and
03, connected by an 1111L61111e<:11f11£ 1dier 54,
the shaft of which is journaled 1n a bearmﬂ
55 of the gear-box.

be caused

991,659

splin»ed to the shaft between the oears

and 53, the hub of said clutch bemng grooved

59

2t 567 to receive the usual voke, the latter

hawva 1ng an arm 562

On the hub of the loose -
bevel gear 52 is a gear 57 in mesh with a pin-.

ion 577 by which “the train of bevel-gears is

driven, one of said pinions being cauled by

the trunnion of each flier-trame, and

ariven b“ the pin-
Bolted to

mrious
10ns 577
s1cle

el

oear-trains are
of the flier-frames.

as illustrated in Kig. 4.
A part of the shaft 51 is threaded at G1,

Jemﬂ' |
periorated to receive the rod 15 so that the o
79
each =
(*-f the gear-box or frame 49 and sepa-.
ed rrom each other by spacers 58 are bars -
59, closed at their outer “ends by = spacer 60,
- .80

and in engagement with said threaded pm—-' g

tion 1s a nat 62
between the bars 59, as 1l
4 and 5, and serving to hold the nut 2 amst_
rotation. o the leit of the nut is
hub 64 surrounding the shaft 51,
this hub 1s loosely mounted a collar 63 (Fig,

ustrated 1n Figs.

attached.
held in place by nuts 68 are rods
outer ends
perrtorations 65

and 3S).
€9, and each bems .:1t ohe end

in ihﬂ collar 65,

attached to an arm 63 fitting

a reduced o
and apon

9) having studs 66 to which springs 67 are
Projecting irom the arm 63 and 90
69, the
of ﬁ”hl(‘h vass loosely thmnﬂh- :
(‘[‘1(}% .H.-. |
Coiled springs 70 surround the Tods
against the

00

95

ccllar 65 and at its OPpOs ite end ftfrunst .

arm 03.

Pivoted te a bracket 707 vro jecting from
]

one of the standards 2 is a lever 71, and to
studs 717

on an oftset portion 717 of said le-

100 |

ver are connected the inner ends of the

springs 67. Thiﬂ
cr concaved at T1° to receive the shaft 51,
and the f%prnws 67, which are of greater

pressure against the lever 71.

On the mner threaded end of rod 15 are
, one being a jam-nut, said nuts serv-

nuts (%

offset portion 1s recessed .

power than the springs 7 O.* act witly qumlf 105

1ne 1o hmlt the outw ard motion of the levers

{ 1, and 2 shoulder 157 on rods 1
ward movement thereof.
Ag above

15, the in- 110 -

stated the screw-threaded shaft

51 18 received In the recess at the top of the

offset portion of the lever 71, the conse- |
QITIEBCO bﬁllﬂi} tl]ﬂt ﬁl‘lell {.rlll{[ Jr‘n‘rtln {1 11‘3 (_,-'"

115

tuated by the springs 67 by a sequence of op-

of

i r‘h" ™Y
C.I1 -?U_LJ.E’

hereinafter stated slack

the

strand prevails, the rod 15 will be pulled in-

ward and the flanged head 16
will actuate lever 19 to apply greater power
to th(., brake 13, and swhen ¢t
uncer too great tmsmn
indicators
67 will be released in their bea
on lever 71, and the brale

11 1110 tension

will be relieved,—

of eaid rod
120
the strand 1s.
as shown by the
and the %prmn -scale, the springs

125

all as shown by the indicators and the

spring-scales described herein.

Deswnated by 74 13 a cylmﬂet di]ﬂC-EI]t-_"

to the ends of whl(,h are nipples 75

for re-
A shiding-cluteh 56 is ! ceiving the threaded ends of pipes 47 ‘llld
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48, and m said cylinder 1s a piston 76, slotted
at 77 to recelve the free end of the clutch-
shifting lever 56°. To cushion the stroke of
sald piston and normally hold the same in
a neutral position springs 78 are employed,
one in each end thereof, and stop-screws 79
are threaded mnto the caps of the cylinder to
limit the motion of the piston in either di-
rection.

Designated by 80 in Fig. 1 are spring-
scales to which the cords or connectors 30
are each secured to an eye 80" on the mov-
able member of the scale.

Hooks 81 each adjustable in the top of the
bracket 83 secured to the floor, serve to con-
nect the tubular members of the spring-
scales to said bracket.

When the tension of any one of the three
strands 17 exceeds the normal the rod 27
under the roller of which said strand passes,
is pulled outward by the strand and the con-

nector which 1s united to said rod 27 is aleo
pulled outward by reason of which the valve
46 1s drawn to the right in Fig. 6 thereby
permitting a blast of air to pass from the
chamber or cylinder 40 into the pipe 47 and
from the latter into the casing 74 so as to
cause the piston 76 to move to the left in
Fig. 4 and thereby as previously set tforth
clutchmo the gear 53 to the shatt 51 through
the medium of the mechanism already e-
seribed. When said shatt 51 1s rotated by
the gear 53 the nut 63 will be fed mward by
the threaded portion 61 of said shatft by vir-
tue of which the friction of the bmke shoe

13 against the periphery of the disk or

wheel 10 will be relieved as also hereinbefore
fully described. When the tension of the
stmnd in question commences to decrease the
cobperating spring of the spring-scale 80
becomes effective to restore the shifted con-
nector 30 to 1its original relation during
which motion the valve 46 is returned to its
neutral p031t1011 as shown in Fig. 6 thereby
to cut off the further supply of operating
fluid to the pipe 47 and permitting the pis-
ton 76 to be restored to its meutral position
by the compressed end operating spring
thereof which of course causes the brake
shoe 13 to assume 1ts normal position.
When the slack of a strand goes below the
normal the particular connector 30 cooper-
ative with said strand i1s pulled downward

by the spring of the codperating spring bal-

ance 80 so that through the intermediate
parts the valve 46 will be moved toward the
left in Ifig. 6 whereby a blast of air will be
directed thlovg;h the pipe 48 to cause the
operation ot the brake-shoe 18, through the
intermediate parts, whereby said shoe will
apply its force to the disk or wheel 10 to
check the motion of the bobbin 6.

While three sets of gear-trains, clutch-
shifting valves, and shdmo valve-frames are
illustrated and described (one set being for

strand led

each ﬂi'er-fra.me)" it will be seen that the

number of said sets may be varied, as de-

sired according to the number of flier-frames
and their bobbins employed. -

For convenience like parts connected with
all of the flier-frames are designated by the

same numerals of reference, as each 1S a

replica of the other.

As a matter of course it will be under-
stood that the twisted strands will be wound
upon the rotary reel in the usual manner
which will pull each twisted strand from the
coil on the bobbin of the flier.
irregular tension of any strand will be 1m-
medlatelv corrected, and will be shown by
the indicators and the spring-scales de-
scribed. Furthermore, all the strands waill,
after leaving the 0111de frames 23, be in
proper condition for the usual tw1st1n0' ap-
paratus, not shown.

Various changes may be made in the con-

struction of the machine , and the parts may
be differently disposed fl‘OIl’l the manner 1n
which they are shown in the 1llustrations
ogiven. Furthermore valye-mechanisms of
different types may be employed as substi-
tutes for the valve-mechanisms shown,
without departure from the invention, and
the quality of the framework may be varied
to smit the conditions required.

Having thus described the invention, what
1 claim 1s:

1. The combination of cordage laying
mechanism including means for presentmﬁ'

a strand, and meeh"tmsm including fluid-

control 1116‘1118 set 1nto action duectl by
the strand for regulating the tension of the

latter

2. The combination of a flier, a rotary reel
Supported by said flier, a brake codperative
with said reel, and means, including a fluid-
control device, directly operable by the

operation of said bralke. _

3. The combination of a flier, a rotary
reel supported by said flier, mechanism for
ooverning the action of said reel, including
a valve, and means dir ectly opemble by the
strand led off from said reel, for operating
said valve.

4, The combination, with a flier and its
bobbin, of a gear c‘wrled by the bobbin; a
pinion 1n mesh with the O'ea;r, 2 brake-wheel
secured to the pinion; a pivoted lever; a
brake carried by said lever a rod having
a projection in contact with the lever; fluud-
actuated devices; and means controlled by
said fluid-actuated devices for regulating the
movement of the brake-mechanism.

5. The combination, with a series of fliers
each having a bobbin mounted for rotary
movement, of pinions, one for each flier; a
driven Oeftr w1th which all of the flier- pm-
jons are In engagement; brake-mechanism
for automatically controlling ~the rotary

In this wa

79

75

&0

35

90

95

105

off from said reel, for causing the

110

115

120

125

124
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an d

bearmg against the strand 1

movement of each bobbin; a lever for actu-
ating each said brake-mechanism; and fluid-

“actuated devices for automatlcally control-

ling the action of said levers in applying
releasing the brake-mechanism when
abnormal tension of the strands exists.

6. The combination, with a rotary flier
having a tubular trunnion, of a bobbin jour-
naled in the flier ; brake-mechanism for con-
trolling. the action of the bobbin; a roller
1SSUINg from the
bobbm, 2 rod carrying said olle:t a cord or
connector attached to the rod; an 111(?11(:‘1151110
device actuated by the cord or connector
and fluid-actuated mechanism having a
v ﬂlve controlled by said cord or connector.

The combination of a flier provided

Wlth a bobbin., a movable guide for the
strand led from said bobbin, a flmid actuated
device involving a valve, for controlling the
flier, and means opelable by said 0111(1@ for
actuating said valve.

3. The combination, with framework, of
a flier frame journaled therein; a bobbin
journaled 1 the flier-frame; a bmhe for con-
trolling the movement Of the bobbin: a
I(}J[‘II‘Y shaft; gearing for actuating caid
shatt in mmo site duec’aom and means car-

ried by the shaft for controllmﬂ the move-

ment of the brake.

9. The combination of a rotary flier frame,
. bobbin rotatively supported by said fiier
frame, a brake cotperative with the bobbin,
4 pair of gears for Operatinc}' sald brake 1n
oppocqte dlrﬂctmﬂ%, a clutch for alternately
connecting said gears with a source of power,
a cvlmdel,, a pl%ton n said cylinder for Oper-
ating said clutch, a movable guide for the
ctrand led off from said bobbi 1, and ﬂmd
means governed by said guide for operating
sald p:tc;ton 1n opposite dlrectmn%

-

10. The combination of a fiier frame, a pin-

1on on said fier frame, a driven gear in mesh
with said pinion, a bobbin journaled i said
flier frame, brake mechanism for governing
the action of said bobbin, a flmid controlled
clevice, a rod for tr 11151}261‘“1110 the effect of
said fluid controlled device to said brake

mechanism, a movable guide for the strand

means for transfer-

led off said bobbin. and _
cuide to said fluid

ring the action of said
controlled device.

11. In mechanism of the class described,
the combination, with a flier-frame having
tubular ‘[11111111011 of a bobbin journaled
in said flier- frame; a gear on said bobbin;

a pinion in mesh with <aid gear, and h Wmﬂ
a brake-surface; a pivoted lever carrying a
brake; a rod p&ssmf} through one of the
trunnions of the ﬂ]el fmme and having
a projection on its inner end 1 adapted to
engage the lever; a shaft; reversing gearing
for said shaft; a pwoted lever ihlou‘__,ﬂ

~which the rod passes; an extension on said

lever having a recess to receive the shaft;

q‘

991,650

and mechanism actuated by the shaft for

actuating the second pivoted lever, and
through the rod, the bralke. )
The combination of a rotary flier

:mee, a bobbin rotatively supported by said
flier frame,
bobbin, a pair of gears for oppositely oper-

ating 531(;1 brake, a clutch for altematelyf _
connecting sald Oealgwﬂh a source of power;
means governed by the

fluid  cont rolled

70
a brake codperative with the B

75

strand led off from said bobbm for opemtln_g_ B

80

satwd elutch 1 opposite directions, and a
spring scale for denoting the tension of said
strand. '

5. The a,mnbmﬂtlon with framework, of
reversing mechanism mounted therein; a
shaft; a “clutch slidable upon the shaft, and

dapied to be connected with elements of
the rever sing mechanism ;
tion on the shaft;
for engaging sald threaded portion; a flier-
Jfrmne

frame; a brake-element;

for applying and releasing the brake-ele-

a threaded por-
an arm carrying a nut 85

a bobbin journaled in said flier-
ancd means con-

trolled by the threaded portmn of the shaft

90

ment when abnormal tension of any strand

exiIsts.

{4. Tn mechanism of the class described. ;oo
tho combination, with a framework, of a

palr of sepqmtad rods extending from said
sald rods

fr amework: a frame mounted on

95

having bmlmgh, a rod mounted for sliding

rrmvement m saicd bearings;
naled in the end of said rod

a roller jour-
a connector -

attached to the rod; indicators operated by 100

the (,01111881:01“ . VLIIV@' 1’1’1@(311:;111191’1"1 conmcted -

to the connect:}r a shaft; reversing- -gearing

locsely surr oundmfr sald '-':haftj 2 clutch for

connecting sald reversing - gearing to the
shaft; and fluid- -pressure devices for chifting

the cluteh.

15. In mechanism of the class degcmbed '
of a
]3111‘ of qepamtud rods extending from said =
framework; a frame mounted on said rods 110
having bearings; a rod mounted for sliding
a rolier 30111«-? -
a connector -
attached to the rod; indicators operated by
=
a shaft; reversing gearing

said Sh‘lftj 2 clutch for

th@ combination, with a framework,

Mov fement 1N md bearings;

naled 1mm the end of <aid rod
the connector; = 111*@ mechanism connected
to the connect(}r .
moqely smloundn

connecting said IE‘VBlSIHO‘ gearmﬂ to the

shaft; ﬂmd -pressure dQVICCS h}}:‘ shifting the

clutch and means for bring ing the clutch

to a neuaml position between two of the ele-__;

ments of the reversing gearing.

15. In mechanism oi the clafsg described,
the combination,
bobbin wumaled therein; a gear carried by
said bobbin:
gear ;

pinlon; a brake; a pivoted lever c

with a flier-frame, of a o
-125
a pinion in mesh with Sfudf' '
2 brake-surface connected with the.
carrying -
sa1cl bmhe, a rod having a head in engage-
 ment with said pwoted lever, and passing

120

130
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through one of the trunnions of the flier-

imme a second pivoted lever for actuating
the rod: and means for operating said sec-

ond pivoted lever.

17. The combination, with a flier-frame,
and with a driving element ther efor, of a
shaft; reversing- _mechanism adapted to Dbe
connected to said shaft; a clutch forming a
part of said revers Ing-mechanism; a bobom
carried by the flier- imme, a br kae means
for actuating the clutch between clements of
the levex'c:1n0-mechf1111€m* and means con-
trolled by the shaft for %ctuatmﬂ sald brake.

18. The combination, with framework of

2 bobbin journaled therein; a shaft having h

S

o, threaded section; reversing mechanism for
the shatt; a clutch located between elements
of said reversuw-—mechamqm a cylinder; a
valve in said cylmder* fluid-pressure devices
for actuating said valve, and thereby the
clutch in either direction; and means car-
ried by the valve cyhnder for restoring the
clutch to neutral position.

In testimony whereof I affix my ‘signature
in presence of two witnesses.

CHARLES W. SPONSEL.

- Witnesses: -
Josepa P. KeNNEDY,
Fraxces K. BropeerT.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents;
Washington, D, C.”
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