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To all whom it may conceri:

Be it known that we, GEORGE SHEPHERD
and HENRY MIDGLEY, subjects of the Queen
of Great Britain, residing at Bacup, in the

5 county of Lancaster, England, have invented
certain new and useful Improvements in or

Applieable to Ring-Spinning and Doubling

Frames, (for which we have received Letters

Patent of Great Britain, No. 4,566, dated

1o March 8,1884;) and we do hereby declare that
- the following isa full, clear, and exact descrip-
tion of the invention, which will enable others
skilled in the art to which it appertains to
make and use the same.

Our invention relates to the means which
are employed in ring-spinning frames and
doubling frames for the purpose of prevent-
ing or obviating what is known as the “bal-
looning ” of the threads being spun or twisted
in such frames, and it consists in certain im-
proved constructions and arrangements of

-mechanism for independently supporting and
actuating or moving up and down a separate
rail, or thelike, which is located adjacent to
a ring-rail and carries the anti-ballooning or
yarn-separating arrangement or device which
may be employed for preventing the said bal-
looning.

In ourapplication for United States patent,
filed March 9,1893, Serial No. 465,252, we have
described and claimed an improved anti-bal-

- looning or yarn-separating arrangement con-

sisting of a separate thin metal plate or rail,
of any convenient length, or extending the
entire length of the side of aring-spinning or
doubling frame if desired, this thin plate or
rail being located above thering-railand hav-
ing formed therein a hole of sufficient size for
each spindle, the holes being concentric with
the spindles and rings, and a narrow groove
or slit leading into each hole, at about a tan--
gent to the circle of the hole, being formed
in the plate or rail for the thread to pass
through. Asisindicatedinthedrawings form-
ing a part of this specificaticn, we may em-
ploy this arrangement in connection with the
supporting and actuating mechanism herein-

- after presented, or,in lieu of the former, we

may employ equivalent anti- ballooning or
yarn-separating devices, that is to say, other
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arrangements having suitable known forms
and arrangements of devices located beside
the spindles in a position to operate by inter-
fering with the tendency of the yarn-balloons

to expand during the rotation of the spindles, 55
such, forinstance, as the known arrangements
in which anti-balloon rings, wires, plates or
other guards are mounted on a rail whereby
they are sustained in proper positions adja-
cent to or between the spindles.

In reducing our invention to practice, we
mount the anti-ballooning arrangement on
rods that will slide freely up and down, and
we actuate these rods by the improved and
novel means which we presently shall proceed 65
to describe. In the preferred embodiment of
our invention we actuate the said rods by
self-acting means whereby the anti-ballooning
arrangement is caused automatically to move
at the same time as the ring-rail and in the %o
same direction as the latter, but at a differ-
ent speed, the distance between the anti-bal-
looning arrangement and the ring-rail being
reduced as they rise.

Our invention first will be fully described 75
with reference tothe accompanying drawings,
and then will be particularly pointed out and.
distinetly defined in the claims appended to
this specification and forming a part hereof.

In the drawings, Figure lisaview infront 8o
elevation showing part of a ring-frame hav-
ing applied thereto the preferred embodiment
of our invention. Fig. 1*is a view in verti-
cal transverse section at the line 1*—1° of
Fig. 1. Fig. 2isa viewshowinga detail. Fig. 85
3 is a view in front elevation showing part of
a ring-frame having applied thereto a modi-
fied embodiment of our invention. Fig. 4 is
a view in side elevation, partly in vertical
transverse section, showing certain features go
of the modification that is represented in Fig.

3. TFig. 5is a view in plan of certain of the

6o

J.
parts that are represented in Figs. 3 and 4,
showing the manner of transmitting motion

to the anti-ballooning arrangements on both g5
sides of the ring-frame or doubling-frame.
Fig. 6 is a view in frontelevationshowing an
arrangement of devices that may be em-
ployed in accordance with a further modifi-
cation. Figs.7 and 8 are views of "details of roo



the modification that is represented in Figs.
3 and 4. Tig: 9.is a view in plan showing
part of the anti-ballooning plate or rail that
may be employed if desired, and also showing
portions of the ring-rail and spindle-rail. Fig.
10 is a detail view in elevation. Tigs. 11,12,
13, 14 and 15 are views showing modifications

" hereinafter presented.
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The front rolls of aring-frame are shown at
e, the thread-gnides or guide-wires at d, the
finger-boards at d’, the spindles at ¢, the bob-
bins mounted thereon at ¢’, the rings at b/,
the travelers mounted on the rings at b, the
ring-rail at b, the pokers whereby the ring-
rail is sustained at b% the spindle-rail at A’,
and the lower or guide-rail at A% All of
these parts are of any known and desired
character and construction.

At g, see particularly Fig. 9, is shown the
form of anti-ballooning arrangement herein-
before mentioned as one of the forms which
may be employed, and covered by our appli-
cation,aforesaid. Ashereinbefore indicated,
it consists'of a-thin plate or rail of metal
with a eircular hole o* cut out of it for each
spindle, each hole being concentric with. its
spindle ¢ and-the corresponding ring b’, and
a little larger in diameter than the inner di-
ameter of the ring so that a full cop or bob-
bin will'pass-elear through the hole ¢, :The
gpindles extend upward throughthe holes.a,
and-thus-the anti-ballooning or yarn-separat-
ing arrangeménts which the plate or rail a
provides are located beside the: spindlesin a
position to operate by interfering with the
tendeney of the yarn-balloons to expand dar-

ing therotation of the spindles. Asshownin
Fig.‘9, the front edge of the plate or rail is
formed with a series of rounded swells and
re-entrant angles and thereisa slit ¢® through

such front edwe leading from each of sueh :

angles to the adJaeent hole a® to-allow the

: thread to pass, thisslita® beingmadeatabout

45

a tangent to the circle of the hole a*®. The
thread in each.case rotates around within the
hole'in the direction of the arrow shown in
Fig. 9, so that it passes freely over and past

- the opening of the slit- and will not escape.
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. angle lengthwise of the ring:rail.
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If the threads rotate in the direction epposite
to that shown by the: arrow, the direction of
the slits will have:to be reversed accordingly.
Theanti-ballooningarrangementaismounted
at the upper ends of the sliding rods ¢’, which
slide up and down through the guides .-
A common and well-known mode of actuat-
ing:the ring-rail is by levers or arms on shafts
or axes placed across the frame, or at a right
Our in«
vention: is- shown in Figs. 1 and 1* combined
with this well-known fox m of actuating means.
At f’, f',in the said figure are shown the said
Jevers or arms, and atf, Jfiare'shown the said
shafts or axes thereof. A-stud or pin f? on
the end of each arm f’ acts as usual against

the under-side ‘of the foot or shoe ?® on the |

Tower end of the corresponding poker 0%

-actuation of the cross-shafts.

‘ring-rail.

501,737

At 74 f4 are shown upwardly extending
arms on the cross-shafts f; f, the said cross-
shafts, f, f, and their arms, £/, f/, and 14, /4
constituting what may be designated as rock-
ers, and at 0% b% are connecting-rods by which

-the said.arms f4, f* are connected with each
other and with copping-motion mechanism of

any suitable known kind to provide for the
We connect or
engage the lower ends of the rods o/, ¢/, in
suitable manner with the cross-shaft arms 7/,

as by means of a pin a* on each rod entering

a slot f® extending lengthwise of the arm,
whereby the anti-ballooning arrangement «
is caused to rise and fall in unison with the
Each rod o’ is actuated from a por-
tion of the correspending cross-shaft arm f’
which is intermediate the axis:on which the

.said arm: turns- and the point at which mo-
.tion is transmitted from the:arm to the cor-

responding pokerb®. Inconsequence of sepa-

‘rately operating the anti-ballooning arrange-

ment from the cross-shaft arm throuvh means

;independent of that whereby the 11nw-r'.«ul or
-copping-rail is actuated from the sald arm,
-and of actuating such means from the inter-
:mediate portion of the arm as aforesaid, we
:are enabled to operate the:anti-ballooning ar-

rangement in such manner as to cause it to
rise-and fall at a reduced speed and to & re-
duced extent compared with the ring-rail or

‘copping-rail,-the distance between the anti-

"trated connection of the rod o’ with:the ¢ross-
;shaft: arm: f” is positive, and causes move-

ballooning arrangement and the ring-rail be-
ing reduced as the ring-rail rises. The illus-

sment: to - be transmitted positively to the rod

a’in both directions, so-asto preventithe said

:rod from sticking in its gunide ¢'° and from

failing to descend at the proper time.
The poker 1? is provided with a stop which

-isconnected therewith: and serves to arrest
‘the descent of the ring-rail when, in being
:lowered by hand after the bobbms or cops

have been wound to the desired extent, the

:ring-rail has descended to the point necessary

to be reached-thereby in order to permit the

-doffing to be effected. In the drawings this
:stop is constituted by the collar b! that is ap-

plied to the upper portion of the poker and
held at the desired height thereon by means

‘of a clamping serew U** which passes through
‘the side of the collarand takes bearing by its

.end against the surface of the poker.

After

.the descent of the ring-rail has been arrested

by the contact of the collar b* with the top of

‘the guide b%, or other stationary part;and the
'lowest posmon of the ring-rail has been de-

from the said plate or rail.

termined thereby, the arm f/ may be turned
still lower, as indicated in Fig. 1, to depress
the plate or rail a sufficiently to permit the
doffing to be effected without interference
The additional
movement of arm f’ may be occasioned by
pressing thereon, or by moving any arm or

lever connected with therods b°, and any suit-
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able means may be employed for holding the
arm f’ in a depressed position until after the
doffing has been completed.

A convenient means of giving to the shaft

5 f the additional movement required for low-
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ering the anti-balloon plate or rail from the
position shown in dotted lines at a* to the po-
sition shown in full lines in Figs. 1 to 3, is
shown ‘in Figs. 8 and 10. . In these figures
there is shown at g a handle mounted to turn
loosely on shaft f, and held in place at the
side of collar g*fast on the shaft by means of
a collar ¢’ which also is fast on the shaft.
The handle g has a pawl g® pivoted thereto,
and the disk ¢* is formed with a notch ¢g*
with which the pawl ¢® is adapted to engage.
After the ring-rail has been lowered, as just
above described, the handle g may be grasped
and drawn forward, and thereby, in conse-
quence of the engagement of the pawl g®with
the notch ¢g* in the disk ¢? the shaft f may
be rotated sufficiently to lower the anti-bal-
loon plate orrail a from the position indicated
ata”tothe positionshownin fulllines. When
the shaft f has been turned thus to the re-
quired extent, a pawl ¢4 pivoted on a stud on
the framing or on a bracket carried thereby,
enters a notch g* in either the disk g% if de-
sired, or a second disk ¢° also made fast on
the shaft f. Thereby the parts are retained
in the desired position during doffing.- When
that operation has been completed, the re-
taining pawl g is released and turned back
out of the way, and the shaft f is allowed to
go back to its normal position,the pawl g° on
the handle g being turned back also so as to
be out of the way, and not catech in the notch
or notches in the disk ¢g* when the copping

~ mechanism is at work. The handle g rests
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against a stud g° projecting from the framing
or.a bracket attached to it when the copping
motion is working.

In place of giving the extraloweringmove-
ment to the arm f” and the anti-ballooning
arrangement in the manner just described, it
may be secured by forming the rod or con-
nection 4° between the copping mechanism
and the first lever or arm f* with a slot 0’ for
the reception of a pin 0® on the said arm f*,
as shown in Fig. 2, the said slot having an
offset portion ‘or notch 07 at the right-hand
end thereof in the said figure, in which offset
or noteh the pin b° normally remains engaged
during the regular working of the ring-frame.
By lifting the end of rod 0° so as towithdraw
the notched part thereof from the pin b5 the
said pin is released and permitted to pass to
the opposite end of the slot 1%, which allows

- the anti-balloon arrangement to descendto

fo
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the additional extent that is required to per-
mit the doffing to be- effected. By moving
the arm f* in the reverse direction the anti-
balloon arrangement will be raised again to
the proper height above the ring-rail, and
the notch may then be permitted topassdown
upon the pin. b8 , ,
In the construction that is represented in

Figs. 3, 4, and 5 the -rods o’ supporting. the

-rail or plate ¢ or its equivalent are actuated -

by rockers in the form of bell-crank levers h,
I, each lever having its fulernm A" on a
bracket A3 secured to the rail A%  The arms
R, B3, of the said levers are connected to-
gether by a wire or rod h® passing from one
of said arms to the other thereof, the said rod
being in two parts united by a right-and-left-
handed serew coupling A whereby to adjust
the position of the left-hand lever orlevers h
and the level of the plateorrail aoritsequiv-
alent. The end of the arm A* of eachlever &
is or may be formed with an eye h°swiveling
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on a pin A® passing through a hole intheend -

of the arm, as shown in FKigs. 7 and 8. The
rod or wire /% eonnecting the arms h? A% of
the levers R, h, is, in this case, made to pass
through the eye 1% and each length of rod has
a screw-thread at the ends and the lengthg are
coupled together by a screw-nut coupling A7,

thelatter having locking nuts ™, 2., There

is also a secrew-nut A™, 7™ on each side of the
swivel eye A% so that each bell-crank lever h
may be adjusted separately without disturb-
ing the adjustment of the other levers.

The levers h, h, shown in Fig. 3 may be
moved, for the purpose of moving or adjust-
ing up and down the plate or rail a or its
equivalent,. by various mneans. .The arrange-
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ment shown.in Fig. 6 may be employed. In -

the. latter figure, the rod A%isshown connected
at its end with.anut+” mounted upon a screw-
shaft ¢ held in snitable bearings.in the end
of the frame A, the said nut being prevented
from revolving with the screw by a pin % ex-
tending from it, which moves freely in a slot
2! in the rail A% or in a part carried by that
rail. When the screw-shaft ¢ is rotated. by
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the hand-wheel %, the nut+’,and consequently -

the plate or rail a or equivalent arrangement,
will be adjusted into any required position.
The arrangement shown in Fig. 6 may be
duplicated on the opposite sides of a frame, or
the levers A on both sides of a frame may be
connected with one such arrangement.

In Figs. 3, 4, and .5, we have shown:a self-
acting means whereby the levers 7, i, may
be operated -to.move the plate or rail a, or
equivalent arrangement, up and down. At
fisashaft extending lengthwise of the frame
at one side thereof, and connected in usual
manner with the pokers of the ring-rail.
practice, the said shaft is caused to rock by
suitable means, and thereby the usual move-
ments of the ring-rail or copping-rail are oc-

casioned. The arrangement described will:
‘be recognized as one. pertaining to an ordi-

nary form of ring-rail actuating mechanism.
At 7 is shown a eam of suitable shape, mount-

ed upon the shaft f and acting upon a bowl

or stud on a lever 5’ having its fulerum on a
stud j? carried by the framing, or by a bracket
projecting from the framing:. The end of the
lever 5/ has a short length of ¢hain j*' attached
to it that passes partly around a pulley 5° free
to turn on a stud j* on a bracket secured to
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the rail A2 .The other end of the said short

chain is connected with the rod.or wire k3 on:

the same side of the frame, and: thus, as the
shaft f and cam j oscillate, the plate or rail a,
or equivalent arrangement, will be moved up
and down accordingly. When the shaft 1 is
turned. by hand, as:it ‘may: be. to.lower.the
ring-rail to the position. for doffing; the shape
and arrangement of .the cam j permit of the
plate or rail a, or equivalent arrangement,
being lowered also to the proper doffing po-
sition. . Instead. of a disk-cam j being em-
ployed, ag:shown, a drum cam j° may . be used,
as shown in Figs.11 and 12, the actien of such
cam-beingin a line with the shaft f, and when
this latter form of cam.is used the lever j’
will be changed in position- aceordingly, and
the wire or rod-2® may be connected directly
with the end of the said lever. The pulley
J* may be a pulley with .three grooves,-and
the short lengths of jointed chain in each
groove may be-attached thereto, one. chain

J* extending between the- lever y/ and its

groove, say.the middle groove, another chain
78 extending from the lower  groove to the
wire or rod /%, on one side of -the frame, and
another 5 extending: from -the third groove
to and.around a pulley 75 on the other-side
of -the frame, where it is connected. with the
-wire.or .rod h® on the latter side. Thereby;
the anti-ballooning arrangements on both
sides..of .the. frame may be simultaneously
actuated from the same cam. It is obvious
that in placeof chainsand pulleys levers may
be used; and a shaft may be used to connect
the-mechanism of one:side of the frame with
that on the other side, if desired:

Figs. 13 and 14 show one of the arrange-
ments.of levers and connections that may be
employed as. just mentioned, if desired. It
is to-be understood, however, that no particu-
lar form and arrangement of the levers and
their connections is regarded by us as espe-
cially important. Fig.13isa plan viewillus-
trating sufficient to make clear the modifica-
tion intended to be represented therein. - Fig.
14 is a partially sectional elevation of the
parts which are shown in Fig. 13. At 47, 47,
in these figures, are represented horizontal
levers having their outer ends joined or con-
nected to the wires or rods, % A% and their
inner ends eonnected by short rods or links,
78 45 to a cross-piece or head, 5% on a sliding
rod, j'° that is joined by a short rod-or link,
794 to the lever, 5/, the latter being actuated
by a drum-cam, 5%, on the shaft, f. .

Fig. 15 is a sectional elevation showing an
arrangement in°which a shaft is used to con-
nect the mechanism on one side of the frame
with that on the other side, if desired, as stated
above: Inthisfigurethelevers, s/, j/,on oppo-
site sides of the frame are made fast upon the
rock-shaft, 7'% one of the said levers,’, be-
ing engaged and actuated by the drum-cam,
4% on the shaft, f. .

In place of lowering the anti-balloon plate
or rail, or its equivalent, in the arrangement

. described and shown in detail in Fig. 2.

- tioned. :

shown in Figs, 8,4 and 5, by tarning theshaft

-/ by hand, the lowering may be effected by a

lengthening and shortening, or releasing, ar-
rangement on the order of that hereinbefore
In
this case, the rod b of Fig. 2 would be. the

-first length of wire or.rod- A% between the le-

verj’ and the first arm: A2,

Wedonotlay broad claim herein to.mount-
ing- the anti-ballooning plate.or rail on rods;
and operating the-same by means whereby it
is caused to move in unison-with thering-rail
but-at a reduced speed, and through-a trav-
erse of diminished:extent, or toa stop for de-

termining the extent. of the descent of the-
'ring-rail or copping-rail, or to the devices

shown in Figs. 3 and 10 for turning the shaft
J by hand,.for we have laid such claim in our
application for patent hereinbefore -men-
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Thée particular :modifications  which -are -

shown in Figs. 3 to 8 of our drawings, have
been claimed specifically in our other appli-
cation for patent for improvement in ring-
spinning and doubling frames filed March 9,
1893, Serial :No. 468,251, . We, therefore, do

not-lay specific claim to such modifications

herein. .. . ]

We claim.as our invention— - .

1. The combination with:the ring-rail and
a separate rail or plate having anti-balloon or
yarn-separating arrangements.located beside
the spindles, of arod supporting thesaid rail
or plate, an arm which:engages with the said
rod to actuate the same, and means for mov-
ing the said arm:up and down, substantially
as described. - .
2. The combination with the ring-rails on
opposite sides.of a frame, and separate rails

or-plates also on the opposite sides having -

anti-balloon or yarn-separating arrangements
located beside the spindles, of a rod at each
side by which the said rail or plate at each
side is supported and-operated, a eross-shaft,
and arms at the opposite ends of the said
cross-shaft whereby the said rods are actu-
ated, substantially as described.

3..The combination with the ring-rail, the
poker for the ring-rail, and the cross-shaft
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arm actuating. the said poker, of a rail or .

plate having anti-balloon or yarn-separating

arrangements located beside the spindles, and .

independent means whereby the said rail or
plate. is separately operated-from the' said
cross-shaft arm and caused to- rise and. fall
vertically during the corresponding move-
ments of the ring-rail, substantially as de-
scribed.

4. The combination with the ring-rail, the
poker for the ring-rail, and the cross-shaft
arm actuating the said poker,.of a rail.or
plate having anti-balloon or yarn-separating
arrangements located beside the spindles,and
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a rod supporting said rail or plate and also -

actuated by the said.cross-shaft arm, substan-
tially as described.

6. The combination with ‘the ring-rail, the
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poker for the ring-rail and the cross-shaft
arm actuating the said poker, of a rail or
plate having anti-balloon or yarn-separating
arrangementslocated beside the spindles,and
a rod supporting said rail or plate and also
actuated by the said cross-shaft arm but

‘through a traverse of less extent than that of

the poker, substantially as deseribed.

6. The combination with the ring-rail, the
poker for the ring-rail, and the cross-shaft
arm actuating the said poker, of a rail or

" plate having anti-balloon or yarn-separating
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arrangements located beside the spindles,and
a rod supporting said rail or plate, in contin-
nous operative engagement with the said
cross-shaft arm, and actuated by the latter
through a traverse of less extent than that of
the poker.

7. The combination with the ring-rail, the
poker for the ring-rail; and the cross-shaft

arm actuating the said poker, of ‘a rail or,

plate having anti-balloon or yarn-séparating
arrangementslocated beside the spindles, and
a rod supporfing said rail or plate and also
actuated by the said cross-shaft arm but at a
different speed from that of the poker, sub-
stantially as deseribed.

8. The combination with the ring-rail, the
poker for the ring-rail, and the cross-shaft
arm actuating the said poker, of a rail or
plate having anti-balloon or yarn-separating
arrangements located beside the spindles,and
a rod supporting said rail or plate and also
actuated by the said cross-shaft arm but from
apoint thereof intermediate the axis on which
the arm swings and the point on the arm at
which motion is transmitted to the poker of
the ring-rail, substantially as described.

9. The combination with the ring-rail, the
poker for the ring-rail, and the cross-shaft
arm actuating the said poker, of a rail or
plate having anti-balloon or yarn-separating
arrangements located beside the spindles,and
a rod supporting said rail or plate and also
actuated vertically by the said .cross-shaft
arm positively in both  directions, substan-
tially as described.

10. The combination with the ring-rail, the
poker for the ring-rail, and the cross-shaft
arm actuating the said poker, of a rail or

“plate having anti-balloon or yarn-separating

arrangements, and a rod supporting said rail
or plate and connecting positively with the
said cross-shaft arm at a point intermediate
the axis on which the said arm turns and the
point at which motion is transmitied to the
poker of the ring-rail, substantially as de-
seribed. :
11. The combination with the ring-rail, the
poker for the ring-rail, a stop to arrest the
descent of the ring-rail when the latter has
reached the position for doffing, and the cross-
shaft arm actuating the said poker, of a rail
or plate having anti-balloon or yarn-separat-
ing arrangements, and a rod supporting said
rail or plate and also actuated from the said
cross-shaft arm, substantially as described.

12. The combination with the ring-rail, the
poker for the ring-rail having connected there-
with a stop to arrest the descent of the ring-
rail when the latter has reached the position
for doffing, and the cross-shaft arm actuating
the said poker, of a rail or plate having anti-
balloon or yarn-separating arrangements,and
a rod supporting said rail or plate and also
actuated from the said cross-shaft arm, sub-
stantially as described. :

18. The combination with the ring-rail, the -

poker for the ring-rail, a stop to arrest the de-
seent of the ring-rail when the latter has
reached the position for doffing, and the cross-
shaft arm actualing the said poker, of a rail
or plate having anti-balloon or yarn-separat-
ing arrangements, a rod supporting said rail
or plate and also actuated from the said cross-
shaft arm, the cross-shaft and itsarm f4 and
an actuating-rod b¢ provided with lengthen-
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ing and shortening means, substantially as

described.

14. The combination with the ring-rail, the
poker for the ring-rail having connected there-
with a stop to arrest the descent of the ring-
rail when the latter has reached the position
for doffing, and the cross-shaft arm actnating
the said poker, of a rail or plate having anti-
balloon or yarn®separating arrangements, a
rod supporting said rail or plate and alsoact-
uated from the said cross-shaft arm, the eross-
shaft and its arm f4 and an actuating-rod b°
provided with lengthening and shortening
means, substantially as deseribed.

15. The combination with-the ring-rail, the
poker for the ring -rail; a stop to arrest the de-
scent of the ring-rail when 'the lafter has
reached the position for doffing, and the cross-
shaft arm actuating the said poker, of a rail
or plate hayving anti-balloon or yarn-separat-
ing arrangements, a rod-supporting said rail
or plate and also actuated from the said cross-
shaft arm, the cross-shaft and its arm f*car-
rying a pin,and an actuating-rod formed with
the slot ° having the notch or offset b, sub-

‘stantially as described.

16. The combination with the ring-rail, the
poker for the ring-rail having connected there-
with a stop to arrest the descent of the ring-
rail when the latter has reached the position
for doffing, and the cross-shaft arm actuating
the said poker, of a rail or plate havinganti-
balloon or yarn-separating arrangements,a
rod supporting said rail or plate and also act-
nated from the cross-shaft arm, the cross-shaft
dnd: its arm f* earrying a pin, and an actuat-
ing-rod formed with the slot 0’ having the
noteh or offset b7, substantially as deseribed.

17. The combination with a rail or plate
having anti-balloon or yarn-separating ar-
rangements, and a rod supporting said rail or
plate, of a rocker by which the said rod is
actuated, and operative connections in en-
gagement with the said rocker and provided
with lengthening and shortening means, sub-
stantially as described. :
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18. The combination with a rail or plate




having anti-balloon or yarn-separating ar-
rangements, and a rod supportingsaid rail or
plate, of a rocker by which the said rod is
actuated, and also carrying a pin, and an act-
uating-rod formed with the siot b° having the
notch or offset b7, in which the said pin nor-
mally is engaged substantially as described.

In testimony whereof we have hereunto af- |
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fixed our signatures in the presence of two
witnesses.

GEORGE SHEPHERD.
HENRY MIDGLEY.

Witnesses:
JAMES S. BROADFOOT,
HerBERT R. ABBEY.




