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MACHINE FOR WINDING SHUTTLE-QUILLS, &oc.
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To @il whom i mnmay eonceriv

Be it kunown that I, ViryoNy RoOYLE, of
Paterson, in the county of Passaic and State
of New Jersey, have invented a new and use-
ful Improvement in Machines for Winding
Shuttle-Quills, &e., of which the following is
a specification. '

My invention relates more particularly to
machines for winding shuttle quills with silk
or other material; Lut certain features thereof
may be employed in maebines for winding
other spools or bobbins.

The machine which I have illustrated in the
accompanying drawings is somewhat similar
in its geuneral character to the machine which
forms the subject of my application for Letters
Patent, Serial No. 206,194, filed Jane 25, 1886,
and my present invention may be said, in a
general way, to cousist in improvements on
that machine.

In machines of this character there are
usually arranged on opposite sides of the main
frame of the maehine two series or rows of
spindles, each spindle being combined with a
flier, and one of said parts being rotated rela-
tively to the other. In the example of thein-
vention illustrated in the accompanying draw-
ings the flier is rotated relatively to the spiun-
dieandisdriven througha cluteh from a wheel
or pulley. 'When the clutch is ccnstructed
with projections or members which positively

yielding of one member relafively to the other,
the sudden starting of the flier at full speed
sometimes breaks the thread, especially in
winding fine silk; and one featare of my pres-
ent invention consists in novel combinations
of parts which include a combined friction-
cluteh and positive cluteh for driving the ro-
tary part, or, in other words, a clutch which
first engages by friction,and when fully shifted
or thrown on engages by positively interloek-
ing portions. This clutch may be formed by
a pair of laterally-yielding spring-supported

the flier—and a conical spreader constituting
the other part or meimber of the clutch. The
conical spreader is preferably upon a whirl,
and at the base of the conical or taper surface
is a pin or projection which when the spreader
is advaneed sufficiently far between the later-
ally-yielding jaws engages with one of said

jaws and so forms a positive interloeking of
the two parts of the cluteh. By this construc-
tion the flier is started gradunally, and in first
starting an opportunity for slip between the
two members of the clutch is afforded, and
even delicate thread will not be broken. I
preferably construct the conical spreader with
a reversed taper or conical surface at the base
of the one whieh is active in engaging the
cluteh, so that the spreader will not produce
a continued upward pressure upon the other
member of the eluteh and the hub of the flier.
I also combine with the laterally-yielding
member of the clutch a brake for arresting or
retarding the rotation of the flier when the
clutch is thrown off, and the brake may con-
sist of a pin or pins projecting laterally in-
ward from the two jaws, which form one mem-
ber of the elutch,throngh openings inthe flier-
hub, and which bear at the inuer end upon 2
fixed tube which surrounds the spindle and
on which the flier-hnb rotates.

The invention also consists in other novel
combinations of parts hereinafter described,
and pointed out in the claims, and which in-
clude a flier comprising an armn which is
split or slotted lengthwise from one end in-
ward, and a guiding eye flanged at opposite
ends and held between the fingers formed by
the slot in the flier-arms, which enter a cir-
cumferential groove between the flanges. This
eye may be placed in position by lateraily dis-
placing one of the fingers formed by slotting
the flier-arm away from the plane of the other
finger, as will be hereinafter described.

The novel combinations of parts also include
hinged clutch-levers which are upon the up-
per end of the spindle, and which engage a
groove in the guill for holding it upon the
spindle,and a bow-spring of semicircular form,
the ends of which are engaged with or enter
indentations in the said cluteh -levers and
cause them to spring into engagement with
the groove in the base of the quill.

The novel combinations of partsalso inclnde
novel features in a stop-motion, whereby the
mechanism for throwing off or disengaging the
clutch in order to stop the operation is auto-
matically rendered operative on the breaking
of a thread. These novel combinations of
parts also include, in connection with a cam
and a cam lever operated thereby, and suita-
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b 389,013 .

ble connections through which a traverse
motion in one direction is imparted to the
spindles in arow or series; springs applied one
to each spindle for producing a fraverse mo-
tion in the reverse direction, and which serve
to take up all lost motion in the connections
through which the spindle is traversed.

The novel combinationsof partsalsoinclude,
in connection with spindles and fliers and
means for driving one relatively to the other,
tension-brackets having short guides of novel
construction projecting from opposite- sides
thereof, as distinguished from guides consist-
ing of long rods extending lengthwise of the
machine. The short guides on opposite sides
of the tension-brackets are much more advan-
tageous thau the long guide-rods, because in

preparing the machine for operation, and in

replacing the thread in proper position after
breakage, the thread may be passed endwise
over the guides instead of being threaded
through or over the guides, as is necessary
when they consist of long rods. The thread-
guides consist of porcelain, glass, or analogous
smooth material which will not be readily
worn, and the novel combinations of parts
above referred to also include novel features
in the way of securing these guides or guiding-
sleeves to the tension-brackets.

The above novel combinations also include,
in connection with a spindle to receive aspool
or bobbin and a brake for acting on the spool
or bobbin, said brake preferably bearing di-
rectly upon the material wound on the spool
or ‘bobbin, a support to which the brake is
pivoted, and which is adjustable around the
spindle to vary the action produced by grav-
ity of the brake upon the spool -or bobbin.
This support may be journaled directly upon
the .spindle and provided with a set-screw,
whereby it may be secured in place after be-
ing adjusted around the spindle.

Thenovel combinationsof partsalso include,
in connection with spindles and fliers on op-
posite sides of a machine, two cams having a
common axis and having the projections or
points of. greatest projection of one arranged
opposite the depressions or points of greatest
depression in the other, and mechanism, sub-
stantially ashereinafter deseribed, whereby the
two spindles are traversed in opposite direc-
tions simultaneously. Wherethespindlesare
upright, as is usual, the weight of parts assists
the downward traverse and increases the re-
sistance to upward traverse of the spindle, and

where one series is moved upward and. the

other series downward simultaneously the re-
sistance to the traverse is rendered more uni-
form than it is where both series are moved
simultaneously upward or downward. These
two cams may be formed by circular cam-sur-
faces on opposite sides of the cam-wheel, and
in machines of this class I prefer to form the
cams of a series of long and short inclines ar-
ranged alternately, so as to produce a slow
traverse of the thread on the quill in cne di-
rection and a guicker traverse of the thread

in the other direction, the advantages of such
difference in traverse being well understood in
the art. To render still more uniform the re-
sistance offered to the traversing movement of
the spindle, I prefer to construct the cam-
wheel so that the inclines upon one side or face,
which constitutes one cam, overlap the inclines
upon the opposite side or face, constituting the
other eam, so that the inclines of one cam al-
ways commence their action before the termi-
nation of-the action of the inclines of the other
cam, and there will then be no time in the op-
eration of the machine when there will be no
resistance to the movement, as would be the
caseif both camsacted exactly simultaneously.

In order to drive the cam-wheel, a worm or
spur gear has been employed, and to secure
simplicity and economy in construetion and
compactness of the machine I employ a com-
bined spur or worm wheel, which consists of
a circular series of worm or spur teeth and a
zigzag web portion within such eircular series
of teeth, and having on oppositesideslong and
short inclines arranged alternately. The le-
vers on which the cams operate are tangential
to the cirele in which theineclines are arranged,
and in some cases the bearers on which the
cams act consist of polygonal blocks mounted
on levers. -

It is obvious that points in the circle near
the outer circumference of the cam move faster
than points in the circle near the inner ecir-
cumference of the cam, and where a solid block
is employed 1t has not, during the entire op-
eration of the cam, a bearing throughout its
entire face upon the inclines. To enable this
result to be secured; and therefore to reduce
wear and prevent lost motion in the parts of
the machine, I construct the bearing-blocks for
the levers, and on which the cams act, of a
number of thin and freely- turning plates

placed side by side, and which readily adapt

themselves to the faces of the inclines, and I
also provide a novel and simple construction
whereby a forked link, through which the cam-

actuated lever transmits motion, may be con-

nected with the lever.

In the accompanying drawings,Figurelisa
sectional elevation in a plane transverseto its
length of a machine embodying my invention.
Fig. 2is a sectional elevation upon a larger
scale, showing one spindle and flier, together
with the frame or bracket which supports
them and the parts employed in connection
with them, the elutch being shown as shifted
and held in a positionto drive the filier. TFig. 8
is a sectional elevation corresponding to Fig.
2, but showing the clutch as thrown off or
shifted to a position to stop the flier. Figs. 4
and 5 are respectively a sectional elevation
and an external elevation showing a flier, one
ofthe cluteh portions,and particularly showing
the construction of the flier-arm, whereby the
guiding-eye for the thread is readily secured
therein.
to the plane of view of Fig. 1, showing the
clutch whereby a quill may be secured on the
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spindle. Fig. 7 is an elevation showing a
modified form of cluteh, throngh which the
whirl may transmit motion to the flier-hub,
and which is also included in my invention.
Figs. § and 9 are respectively a plan and
vertical section offallersand a faller-frame em-
bodying my inveution. Fig. 8% is a detail
view,herveinafter deseribed. Fig. 10is a plan
of a tension-bracket and theguides with which
it is provided. TFig. 11 is a sectional view
upon about the plane indieated by the dotted
line o z, Fig. 10. Tigs. 12 and 13 are respect-
jvely a sectional and partly sectional view of
tension-guides, showing the means of securing
them in place and to the tension-bracket. Fig.
18% is an elevation of spool supports and
brakes which embody my invention; also in-
cluding a transverse section of the spools.
Fig. 14 is a transverse section of one of the
cam-actuated levers, the block or piece on
which the cam bears including a holder for
this Llock or piece adjustably secured upon
the lever. Tig. 15 is a transverse section of
said lever and a forked link, also partly in
section and counected therewith; and Figs. 16
and 17 are edge and side views of the com-
hined spuror worm wheel and cam-wheel.

All the figures except Fig. 1 are upon a
larger seale than said figure, and similar let-
tersof reference designate corresponding parts
in all the figures.

The main frame of the machine comprises
end standards, A, and longitudinal stretchers
B, extending between them and supporting
It will be
nnderstood that the series or row of spindles
( is to be arranged oun each side of the ma-
chine, as is represented in my aforesaid appli-
cation, Serial No. 206,194, and I have thought
it unnecessary to here show aside elevation of
the machine. Ten, twenty, or any other nun-
ber of spindles may be arranged on each side
of the machine.

I will first describe the construction of a
spindle and flier, together with its appurte-
nances,it being understood that the deseription
applies equally to each spindlein the machine.

To the longitudinal stretcher or rail B is se-
cured aspindle-bracket, B', and in this bracket
is secured in fixed position a tube, €, as in
my aforesaid application. This tube may be
secured in the bracket by a set-screw, ¢, or
otherwise, and is of such size as to receive the
spindle C freely and yet snugly through it.
The spindleis tubular, and through it extends
a fixed rod, ¢ which is here shown as se-
cured in fixed position at ¢ in a bracket, C,
secured at ¢ to the lower end of the fixed tube

Y. The rod C* extends upward throngh and
above the spindle C, and supports at its up-
per end a hollow abutment, G, which is con-
centrie with the spindle, and the function of
which will be hereinafter deseribed. The
quill s is mounted on the top of the spindle C,
and, as here represented, has af its base a cir-
camferential groove, §, with which engage the
ends of cluteh-levers ¢, which are fulernmed

at §. By means of a bow-spring, s*, of semi-
circular form with a coil, and which has its
ends engaged with thelevers s the upper ends
of the levers are automatically held in en-
gagement with the groove § in the base of the
quill.

D designates a flier-hab, which,as bestshown
in Fig. 4, is journaled on the fixed tube C', and
has an upwardly-projecting arm, D', provided
with a thread eye or guide, d. In machines of
this character the spindle and flier are rotated
one relatively to the other, and in this exam-
ple of the invention the spindle is non-rotary
and the flier is rotated rapidly upon the fixed
tube C’ by power transmitted from a whirl or
pulley, D°. As here represented,the flier-arm
D’ is slotted or divided lengthwise from one
end inward, as shown at d’, thereby forming
flexible fingers for grasping between them the
guiding eye d, which at opposite ends or sides
is flanged, as shown in Fig. 4. One of the
fingers formed by the slot ¢’ may be bent in
the divection of its thickness out of the plane
of the other finger, so as to separate them suf-
ficiently to insert the eye d between them, and
the fingers, by their resilience, retnrn into the
same plane and thas hold the eye seeurely
against displacement.

As shown in Fig. 1, the whirls D* of two
spindles on oppositesides of the machine may
be driven by a single band, D% from a pulley
or drum, D% upon the main shaft D? and
motion is transmitted from each whirl D’ to
the flier-hub D by a elutch, which may be
thrown off or on at will, in order to stop or
start each spindle independently of the oth-
ers, as'may be necessary, by the running ouf
of the spool T, from which the thread ois
taken by the breaking of the thread or by
the quill s upon the spindle becoming full.
When the cluteh is of such character that
its two members engage independently by a
positive interlocking of projections, one mem-
ber of the clutch is moved lengthwise and
the flier is instantly started at full speed,
thereby not only bringing an increased resist-
ance suddenly upon the driving-band D? but
producing a sudden draft upon the thread,
which, if it is thin, is liable to be broken. To
obviate this difficulty, I employ a combined
friction - elutch and positive clutch, the two
members of which are constructed to engage
first by friction on the first movewment of the
sliding member of the cluteh, and subsequently,
on the completion of such movement, by the
positive interlocking of parts, and in this way
I secure a gradunal starting of the flier and an
opportunity for the slipping of one part of the
clateh upon the other part or member, which
prevents any sudden jerk upon the thread and
avoids breakage thereof.

As here represented, one mewber of the
cluteh consists of forked or bifnrcated jaws
@, which are pivoted at @& on opposite sides
of the flier-hnb and are connected by aspring,
d'. The other member of the clutch, which
is formed upon the whirl D% comprises a cen-
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4 389,013 T

tral spreader having aconical or taper surface,
@, and ab.the base of such cone or taper one
or more pins or projections, d®°. Ashere rep-
resented, the whirl D? has an annular groove,
d’, which receives a fork, d, ou the upper-end
of the pin or stem ', arranged to slide in a
suitable socket in the bracket B’ and having
a spring, d'°, applied below the bracket and
above a collar, d", on its lower end.

In the position of parts shown in Fig. 8 the
clatch is thrown off or rendered inoperative,
and the flier D is supposed to be stationary.
When the whirl D?is raised by the action of
the fork @' theconicalsurface & of thespreader
enfers between the laterally - yielding and
spring-supported jaws @ and by its frictional
engagement with the points of said jaws tends
to rotate the flier D. Suchrotation, however,
is not positively effected, and there is ample
opportunity for slip between the conical sar-
face @ and the jaws @’ until the whirl has been
raised, so that the pin or projection d°is in
the same horizontal plane with the jaws &,
whereupon such pin. engages positively with
the side of one of the jaws, and motion is
thereafter trausmitted to the flier positively
and without any slipping.

It will be observed that the action of the
conical or tapered surface @ on the yielding
jaws @’ not only spreads them, but has a tend-
ency to produce an upward pressure on them
and on the fier-hub D, with which they are
connected. In order to relieve such upward
pressure and avoid unnecessary wear of the
flier-hub D and the fixed tube ¢, on which it
is journaled after the parts of the clutch are
in positive engagement, I have shown the
spreader on the whirl D* as having below the
conical or tapered surface d° a reversely-ta-
pered or downwardly- tapering surface, and as
soon as the pin or projection ¢ is lifted into
engagement with the jaws ¢* said jaws are in
(-onta,ct with the downward or reverse taper
d®, and the {lier-hnb is relieved of upward
pressure.

In order to lay the thread o conically upon
the quill s in the usual manner of building
up cops, the spindle C has imparted toita
longitudinaltraverse. Aseach layerofthread
is placed upon the quill, beginning at the base
and progressing upward, it will be under-
stood that the height of the quill is slightly
increased, and,inasmuch as the traverse move-
ment is through a definite range, the quill will
at the termination of each upward traverse
be brought in contact with the abutment CY,
which is supported concentrically with' the
quill.

As described in my aforesaid application, I
impart a traverse motion to the spindle by a
friction-cluteh, and as the winding of the quill
progresses, and at the fermination of each up-
ward traverse of the spindle, the quill strikes
the abutment CY and the spindle is pushed
slightly downward.

As here represented, the mechanism for pro-
ducing the traverse movement of the spindle

in one direction: consists of -a rock-shaft, F,
and cams or toes F'—one for each spindle—
mounted on the rock-shaft, and also applied
to the rock-shaft is an arm, F?, which by a
link, T, is connected with the lever F carry-
ing a block or shoe, f, on which acts a cam-

wheel, F®° as shown in Fig. 1. The lever F*
is, as here shown, fulerumed at its lower end,
f’yand the detailsof construetion of these parts
will be hereinafter referred to.

. For traversing each spindle C the arm or
toe ' pertaining thiereto engages by a fork or
notch, /7 a cluteh body, H, which is fitted to
slide upon the fixed tube €, and has at oppo-
site sides levers &, drawn toward each other
by a spring, »/, and each carrying a shoe, 7%,
which extends through a slot, 2% in the fixed
tube C into contact with the spindle C within
said tube.
construction as is shown in my aforesaid ap-
plication, and, although by the action of the
spring &’ the shoes 2% are held with sufficient
pressure upon the spindle C to prevent slipin
performing the priucipal portion of the trav-
erse movement, they will permit the spindle
C to be slid very slightly downward through
the clutech-body when the quill comes in con-
tact with the fixed abutment C* The mech-
anism shown transmits upward traverse, or
traverse in one direction to the spindle C, and
for assisting and insuring traverse in a reverse
direction I have represented a spring, k% as
applied to each spindle or cluteh-body H, this
spring being bere represented as secured at
one end to a projection from the bracket C*
and at its other end to a projection from the
clutch-body. The springs %' applied for the
several spindles have their aggregate strength
sufficient to insure the downward traverse of
all the spindles on that side of the machine
and to hold the bearing block or shoe f of the
cam-actuated lever I* against the cam-wheel
F?, thereby taking up ail lost motion due to
wear in the connections.

As here represented, the cam-wheel F*actu-
ates two levers, F*, which each operate all the
spindles upon the side of the machine, and the
opposite faces of the cam, which are at right
angles to the axis thereof, may be considered

as constitubing -two cams, which have.a com- .

mon axis. TFor rotating the cam I employ a
spur or worm wheel or cirele of teeth, /%, with
which engages a wor, /", upon the main shaft
DS and [ have here represented the cam - wheel
F° as formed integral with the cirele of worm-
teeth or spur-teeth. In other words, I con-
struet and combine the worm or spur wheel
and eam-wheel, which comprise the “circle f?
of worm or spur teeth, and the cam portion

F5 which is formed by the web of the wheel -

within the cirele of teeth, as is best shown in
Figs. 16 and 17.

As represented, each surface of the cam-
wheel F°, which may be considered as consti-
tuting a cam,is made up of inclines f* 3, which
may be termed ‘‘long’’ and ‘“shors’’ as com-
pared:with each other,and which are arranged

This clateh may be of the same’
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alternately in the cirecumference. Nob only
may the inelines be considered as long and
short, but the short inclines are of different
lengths and the long inclines are also of differ-
ent lengths, and the result of this construction
is to produce a comparatively guick traverse
in one direction and a comparatively slow
traverse in the other direction, and to vary
minutely the traverse in each direction, there-
by imitating as closely as may be the resulis
produced in winding quills when the traverse
is produced by hand.

It will be observed that in the two cams
which are formed by opposite faces of the zig-
zag web or wheel F° the points of greatest pro-
jection in one cam or side are approximately
opposite the points of greatest depression in
thie other cam or side, and hence the series of
spindles at one side of the machine will be
traversed upward simaultaneously with the
downward traverse of the spindles on theop-
posite side of the machine, and the resistance
to the operation of the machine will be more
uniform, because more power is required to
make the upward traverse than the downward
traverse. 1nthe former case the weight of the
spindles and their gnills is an additional re-
sistance, while in the latter case the weight
facilitates the downward traverse.

From Fig. 16 it will beseen that theinclines
S f® at opposite sides of the cam F° do not ter-
minate in the same plane axially of the cam,
but overlap one another. This is best shown
by the dotted lines o’ in Fig. 16, from which
it will be seen that the incline on the right-
hand side overlaps theincline on the left-hand
side to the extent of the distance between the
two lines. Conrequently there is no point or
instant in the operation of the machine when
there is no resistance, because by the action of
the cam the traverse of one series of spindles
in one direction commences before the trav-
erse in the other series of spindles in one di-
rection terminates.

It will be observed that in the cam F5 which
may be considered as a double cam, inasmuch
as its two opposite faces are operative, the
points which are in civeles at different dis-
tances from the center moveatdifferent speeds,
and as the lever F'is tangential to the cam the
bloek orshoe £, if madein asingle piece,would
nob bear with its flat faces directly and evenly
throughout their whole extent on the cam,
To obtain a large bearing-surface of the block
or shoe f upon the cam, I construet it of a se-
ries of polygonal plates, as bestshown in Fig,
1.4, said plates being placed side by side and
of little thickness, and adapted to turn freely
upon a pivot or pin, f° by which they are se-
cured in the holder f7, which is here repre-
sented as looped to slip over the lever F*, and
may be secured thereon by aset-serew, /5 As
the cam turns relatively to the block or shoe
f,the faces of thethin plates or sections of which
said block is eomposed each adjusts itself to a
true bearing upon the cam, and by the in-
creased surface thos afforded the wear is re-

duced and less lost motion producedin the ma-
chine.

The preferred method which I haveadopted
of conneeting the link ¥ with the lever F*is
shown in Fig. 15. I have shown each lever
T* as formed with a slot, /%, which is continued
as a groove, f, in oppositesides of the lever,
and applied to the opposite sides of the lever
are blocks or slides %, cach having a tongue
or projection adapted to fit in the groove /™,
and each having a trunnion, f,upon its outer
side. The link I is forked or bifurcated ab
the end £, so as to embrace the lever I, and
the slides /™ and the two side portions of its
bearing receive the traunions f“ upon the
outer faces of the slides /™. By means of 2
bolt, £4, inserted through the siots f* in the
lever and through the slides ", the latter may
be clamped tightly upon the lever, and the

freedom for swinging movement of the link ~

F* on the trunnions /* remains unimpaired.

In assembling the parts the trunnions f** of
the slides " may be placed in position in the
fork £¥, and the slides may then be slipped
downiward over the upper end of the lever F*
until the slot f* is reached, when the bolt f* is
inserted through the slides f'', and they are
clamped solidly against opposite sides of the
lever. I have here shown the levers F'as
connected by'a spring, f*, which may be used,
if desired, although 1t is not essential, inas-
mueh as the aggregate strength of the springs
it applied one for each spindle will be suffi-
cient to produce the downward traverse of the
spindles and to hold the lever F* against the
cam F°,

I will now proceed to deseribe the stop-mo- -

tion and also the guides over which the threads
are passed in unwinding from the spools E
and the brakes whieh are employed to pre-
vent such spools from racing ahead. As here
represented, the shipper 4°, before described,
is supported by a shipper lever or trigger, I,
fulerumed at ¢, and baving upwardly and
downwardly extending arms ¢ # Thearms ¢
are connected by links 4% with the collar 4" on
the lower end of the rod orstem @, and it will
be readily understood that when the lever or
trigger I is swung to the position shown in
Fig. 2 the draft upon the links ¢ is direetly
in line with the fulerum 4 of the lever, and
consequently the shipper @& and the whirl D?
areheld in an elevated position with the cluteh
operative. When, however, theleveror trig-
ger I is swung downiward on its pivot ¢ to the
position shown in Fig. 3,the clutch isrendered
inoperative and the whirl D* is moved down-
ward by the action of the spring @". Con-
nected with the downwardly-projecting arm
i of the lever is a stop-finger, 7', which is
shouldered at 4%, and,as here represenfed, passes
through a slot in an oscillating knocker
mounted upon the rock-shaft J. Asshown in

Tigs. 2 and 8, the position of the slot through
which the stop-finger ¢* passes is indicated by
dotted lines,and the oseillating knocker 1’ has
a shoulder or projection, 4, which when it en-
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gages the shoulder ¢ on the stop-finger #* pro-
duces a draft thereon in the direction of the
arrow shown in Fig. 2, and thereby throws off
the lever or trigger 1 and stops the flier.
There is a rock-shaft, J, on each side of the
machine, each rock-shaft carrying a suitable
number of oscillating knockers,1’,correspond-
ing to the number of spindles on. that side of
the machine, and each :shaft has an arm, 77,
with which is connected a rod, % operated by
an eccentrie, 7, on the shaft J’, ag shown in
Fig.1. The shaft J receives motion, as here
represented, by a pinion, ¢, and wheel i from
the main shaft D,

From the above description it will be un-
derstood that as long as the stop-finger it is
maintained with its shoulder ¢ lifted above
or out of the path of the tooth or shoulder
of the oscillating knocker I’ the parts will re-

> main in the position shown in Fig. 2, and the

flier will continue its operation.

As usual in machines of this class, the -ar-
rangement of devices through which the elutch
is shifted to stop the spindle is controlled by
faller J% and I have in Figs. Sand 9 shown the
arrangement of fallers which is well adapted
for the purpose.

The machine may be employed for doubling
silk from two or more spools, I, and winding
it upon a single quill, and in Fig. 8 I have
shown four fallers, J% as mounted in a fixed
frame, J? one such frame being employed for
cach spindle. Hach faller J? consists of a wire
having a thread-eye, j, at one end, and at its
opposite end secured to a hub, 5. The sev-
eral hubs are journaled upon the pin or pivot
7% The construction of the fallers, however,
constitutes no part of the present invention,
but is the subject of a separate application
for United States Letters Patent, Serial No.
282,179, filed August 7,1888. Ashere repre-
sented, the pin j*, which consists of a wire, has
its end portion, j* bent laterally and forked,as

“ab #° to engage one side portion of the frame

J° and to thereby hold the pin j* in place.
Upon the same pin, 7, is journaled or pivoted
a balanced frame, J* the back portion of which
ismade of greater weight, as shownin Figs. 8
and 9, so that it normally maintains the posi-
tion shown in Fig. 9, and, being connected by
a wire, 7%, with the stop-finger ¢, holds the
latter lifted out of the path of the oscillating
knocker I. When any thread breaks, the
faller through which it is passed drops down-
ward upon the frame J* tothe position shown
by dotted lines in Fig. 9, and by its weight
tilts the balanced frame J* downwardand per-
mits the stop-finger ¢ to fall into the path of
the oscillating knocker I, so that at the next
movement of the knocker the shoulder #° will
be caught by the knocker and a pull upon the
finger ¢ in the direction of the arrow (shown
in Fig. 2) produced. To secure the most ad-
vantageous operation of these parts, I give the
wire or rod j° a very loose connection with the
balanced frame J* such as may be obtained by
ring or loop j7, interposed between the two.

This ring or loop j7 gives the rod j° more free- .

dom of movement when the faller drops upon
the balanced frame, and this precludes the
danger of the said rod failing to let down the
shouldered finger ¢

I ‘have represented by the balance or bal-
anced frame J* how the flier of a spindle is
stopped when a thread breaksor runs out from
the spool Ii, and I will now describe how the
flier is stopped when a quill :is full. Extend-
ing parallel with thespindle C is a stop-rod,
7, which is represented as fitted to slide in a
bearing, 1, applied to the spindle-bracket B’
and in a corresponding bearing, +, on the
bracket C*. This stop-rod r is held in a nor-
mally-elevated position by aspring,7?, asshown
in Figs. 2and 3, and it has near the top a shoul-
der or lateral projection, +% which isabove the
stop-finger ¢‘, and near the bottom .a corre-
sponding shoulder or lateral projection, %,
which isin the path of an arm, »°, which ison
the spindle C and which moves along the rod
r. As the spindle C is:lowered very slightly
at each upward traverse by the quill striking
the abutment C*, it follows that the arm 4° will
at last come to such a point at the lower end
of the spindle-traverse that it will strike the
shoulder or lateral projection »*.on:the stop-
rod r, and when this ocenrs the stop-rod will
be drawn down against the action of the spring
7%, and the shoulder or lateral projection #°
will, by striking the top of the stop-finger ,
pull the same down, soas to bring its shoulder
7° into the path of the oscillating knocker I'.
This arrangement of devices for stopping the
flier when a quill'is full is very desirable, in-
asmuch as on the first commencement of the
upward traverse of the spindle the stop-rod »
is relieved of pressure which tends to hold it
downward, and its spring »* will at once raise
it off the stop-finger ¢*. The thread from the
spools E passes downward over guides m, and
thence is carried over and under guides m/,
m?, and m® in a well-understood manner. As
here represented, the several guides m, &c.,
are projected-from opposite sides of a tension-
bracket, K, whereby they are supported, one
tension-bracket serving to support the guides
fortwospindles.. Short guides projecting from
opposite sides of a tension-bracket, as shown
in Fig. 10, are very much more desirable than
long guide-rods, such as are more commonly
employed, becanse the thread may be passed
endwise over the gnides, and the necessity- of
threading the thread overand underthe guides
in succession, asmust bedone wherethe guides
consist of long rods, is avoided. I desire to
make the guides of porcelain, glass, or like
smooth and hard material, which will not. be
cut by the continuned passage of thread over
them, and the means of securing such. guides
to and in the tension-brackets is best shown in
Figs. 10, 11, 12, and 13. The guides m are ar-
ranged insuch position that when the fallers J*
are raised their thread-eyes j come at about the
level ofsaid guides, and by fitting the guides, so
thatthey areadjustable upward and downward
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in the tension-brackets K, I provide for rais:
ing the guides to permit any one or more of the
fallers J* being placed behind them, as shown
at the left hand of Fig. 1, and for then lower-
ing the guides, so as to hold the faller in such
clevated position and keep it off the balanced
frame J* while it isidle. To thisend each ten-
sion-bracket hasaslot, , through which passes
a bolt, %/, as shown in Fig. 12, and to opposite
sides of the bracket are applied cup shaped
slides %%, through which the bolf &' passes.

Upon shebolt are also placed guiding-sleeves
or tubular guides m, the ends of which enter
the cup-shaped slides kY and are supported
therein by springs %, and by tightening the
nut or-nuts at opposite ends of the bolt £’ the
springs may be eompressed, so as to hold the
cup-shaped slides %* with some considerable
pressure against opposite sides of the tension-
bracket K. Thisconstruction permits of slid-
ing the guides m, which are at opposite sides
of the tension-bracket, upward and downward
within the limits of the slot %, and after the
guide has been raised and the faller or fallers
J* placed in position behind it, asshown at the
left hand of Fig. 1, the guide or guides may be
lowered in the slot %, so that they are ob-
traded in the way of the fallers, and the lat-
ter will be held in their upright and inoper-
ative position. Asshown best in Fig. 11, the
tension - bracket K has divided bearings #,
formed by a cap or clamp, %/, secured by a
serew, #°,  In one of these divided bearings n
is elamped a vod, m', to the opposite ends of
which the guides m® are secured each by a
screw, m°.  In the other divided bearing, », is
clamped a tubular sleeve or casting, m’ hav-
inglateral projections or branches m’,on which
are the gnides m>. Through the sleeve m‘ ex-
tends a bolt, m°. Ou oppositeends of the bolt
or rod are the tubular guides w/, secured in
place each by a screw, m’. If the serew 7n® be
slightly slackened, the tubular sleeve m* may
tarn in its bearing, thereby lowering the lat-
eral branches w’ and the guides m’ and pro-
ducing a greater deflection of the thread as
between the guides m’ and .

Thespools Eare or may be placed upon fixed
spindles or jacks p at the upper part of the
machine, and I bave represeunted brakes p’ as
arranged to bear one upon each spool. The
term ‘‘spool,”’ as applied to the parts B, may
be considered as including both the core or
center,the body and the thread wound thereon;
but T prefer that the brakes p’shall bear upon
the material wound on the spool,because then
asthismaterial becomesreduced and the weight
of the spool is decreased theaction of the brake
p’ becomes less powerful,inasmuch as it is ex-
erted at a point vearer the center of the spool.
The brake ' is, as here represented, pivoted
at one end to a support, p*, which consists of
a bracket adjustable cireumferentially about
thespindlep, Ashererepresented,the bracket
is journaled directly upon thespindle,and may
be tarned thereon and secured in any desired

suitable device. 1havein Fig.13%*shown sev-
eral positions into which the brake-supports
or brackets »* may be adjusted and by which
the action of the brake »" upon the spool may
be varied. Ifthebrake-supportsp’bebrought
to such position that the brake p’ will bear
only on the top of the spool, it will bave the
most powerful effect; but if it be adjusted to
such position that the brake bears upon the
side of thespool and exerts its pressure thereon
in nearly & horizontal line it will have much
less effect, inasmuch as the gravity will not
cause it to press so strongly upon the spool.

I have herctofore neglected to deseribe the
action of the brake, wherehy the flier-hub is
stopped when the cluteh is thrown off, and
which is best shown in Fig. 4. On one or
both of the yielding jaws d°, which eompose
one of the cluteh members, are inwardly-pro-
jecting pins d", which project through lateral
openings in the flier-hab D, andthe innerends
of which are in close proximity to the fixed
tube ', on which the flier-hub turns. When
the fork @ is lowered and the whirl D? is
drawn down, thereby lowering the conical
spreader @ and permitting the jaws &*tomove
toward each other under the action of the
spring d the pins d" are pressed against the
surface of the fixed tube O and coustitute a
brake for arresting the movement of the flier.

In Fig. 7 I have described a modification of
the cluteh, in which two spring-arms are se-
cured at one end to the fiier-hub D and at
their other ends are formed to bear against a
conical surface, @, on the whirl D% and at the
base of which conical sarface is a pin or lat-
eral projection, &%, When this whirlisraised,
the cluteh wiil act similarly to that shown in
Fig. 2, motion being imparted to the flier D
throngh friction, and subseqnently through
the positive interlocking of the projection d*
with one of the springs d’.

The slots f* or a corresponding series of
holes, provide for varying the length of trav-
erse motion received from the cam .

I have before neglected to describe the man-
ner of securing the eyes in the fullers J=
These eyes may be of poreelain, and the end
of the wire may be bent to form a hook, j°, as
shown in Fig. 8% which at its beak j* is made
to constitute a slight spring.  When the eye

7 is placed as shown in Fig. 8% a turning mo-

tion in the direction of thearrow thereon will
force the eye iuto the hook and it willbethere
retained. This is particularly nseful, because
after the eye is in place in the hook 7° it will
be free to play or move therein, but cannot es-
cape therefrom.

In connection with my eighth elaim Iam
aware of Freneh Patent to Tardy, No. 8,783,
of June 4, 1842, and I do rotseek toinclude in
my invention anything shown in that patent.
That patent shows, among other things, a
thread-guide formed of wires twisted together
and separated at the apper portions, so as to
produce a fork which grasps the poreelain or

osition by means of a set-serew, p°, or other | other guide-eye, through which the thread is
) 3 ? fal J 7 =
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directly eonducted. My flier-arm D’ isastrip
of ‘thin metal slotted from one end inward at
' to form the two -elastic fingers, which em-
brace between them the guide-eye, and may
either of them be deflected from its normal
plane to facilitate the insertion of this guide-
eye thereinto and its removal therefrom.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination,with aspindle and flier,
one of which is mounted to rotate relatively
to the other, and a whirl, of a combined eciutch
having portions engaging by friction and also
having projections- engaging positively for
driving the rotary part from the whirl, whereby
the first rotation of said part on starting will
be produced by frictional engaging - surfaces
and thesubsequent rotation produced through
positively-engaging projections, substantially
as herein described. :

2. The combination, with a spindle and a
flier, one of which is mounted to rotate rela-
tively to the other, and a whirl, of a cluteh for
driving the rotary part from the whirl, and
which has two parts, one of which slides rela-
tively to the other, and which are constructed
with frictional engaging portions and with
projections engaging positively, whereby. the
two members of the cluteh are made to engage
by friction daring the first portion of such
sliding movement and by projections posi-
tively during the continued sliding movement,
and a shipper for operating the sliding part
of the cluteh,substantially as herein described.

3. The combination, with a spindle and flier,
one of which is mounted to rotate relatively to
the other, and a whirl, of a elutch for driving
the rotary part from the whirl and having
two members, one arranged to slide relatively
to the other and one of which consists of later-
ally-yielding and spring-supported jaws, and
the other of which consists of a tapering or
conical spreader having a shoulder or projec-
tion at the base of the taper or conical portion,
and a shipper for sliding the part which is
capable of such movement, substantially as
herein:described.

4. The combination, with a spindle and a
flier mounted to rotate one relatively to the
other, and a whirl, of a clutch for driving the
rotary part from the whirl and consisting of
two members, one of ‘which islaterally yield-
ing and spring-supported and the other of
which is arranged to slide, said members be-
ing constructed, substantially as described, to
engage, first by friction and then positively, a
brake connected with the laterally -yielding
member for stopping the said rotary part
when the clateh is thrown off, and a shipper
for operating the sliding-clutch member, sub-
stantially as herein deseribed.

5. The combination, with the spindle C, the
fixed tube C, surrounding the same, and the
flier-hub D and its arm, of the clutch member,
consisting of the laterally-yielding and spring-
supported arms or jaws d’ on the flier -hub,
the whirl D% carrying the conical spreader &,

provided at the:base of the conical surface
with a projection, d°, and a shipper for sliding
the whirl on the said fixed tube, substantially
as herein deseribed.

6. The combination, with the spindle C,the
fixed tube C’, and theflicr-hub D and-its arm,
of the laterally-yielding and spring actuated
jaws @ the whirl carrying the spreader con-
structed with the conical or taper surface @,
and with the reversed taper d* and projeec-
tion @, and ashipper forsliding the whirl and
spreader, substantially as herein described.

7. The combination, with the spindle C and
surrounding fixed tube C,.of the flier-hub D
and its.arm, the yielding and spring-actuated
jaws orarms @ on the flier-hub and having
brake pins d¥ projecting through lateral open-
ings in the fier-hub to make contaet with the
fixed tube, the conieal spreader ¢, and a ship-
per for sliding the same between the jaws on
the flier-hub,substantially asherein described.

8. Thecombination, inaflier, of aguide-eye,
d, flanged at opposite ends, and an arm,. D,
consisting of a strip of thin metal slotted from
one end inward, as at d’, thereby forming two
elastic fingers which embrace the said eye in
the circamferential groove between its flanges,
and which may either of them be deflected
out of its normal plane to facilitate the re-
moval or replacement of the eye, substantially
as herein described.

9. The combination with the spindle C for
receiving .a quill or bobbin and having: at
opposite sidesthe hinged clutch-levers s,0f the
semi cirealar bew-spring s*, having its ends
engaged with said levers, substantially: as
herein described.

10. The combination, with aspindleand flier,
and mechanism, substantially as described,
and including a cluteh for rotating one rela-
tively to the other, of a cam and connectious,
substantially as described, for transmitting
from the cam a traverse motion to the spindle,
an oscillating knocker and a shouldered stop-
finger for the spindle, and connections, sub-
stantially as described, between it and the
cluteh, a faller and connections, substantially
as described, for holding the stop-finger away
from the knocker, an arm on the spindle and
a stop-rod parallel with the spindle, along
which the arm works, and having shoulders
or lateral projections, one serving to receive
the impact of the arm on the spindle at one
end of the traverse motion and when a quill
or bobbin is full and the other serving to move
the stop-finger into the path of the knocker,
substantially as herein described.

11. The combination,withaspindleand flier,

-and means, substantially as described, for ro-

tating one relatively to the other,ofa cam hav-

ing alternately-reversed inclines, a lever acted .

upon by the cam, and connections, substan-
tially as deseribed, whereby a traverse motion
in one direction is imparted to the spin-
dle, and a spring applied to the spindle for
producing the traverse motion in the other
direction and for taking up lost motion in the
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said eonnections, substantially as herein de-
seribed.

12. The combination,withaspindle and flier,
and mechanism, substantially as described,
and including a cluteh for rotating one rela-
tively to the other, of a cam and connections,
substantially as described, for transmitting a
traverse motion to the spindle, a shouldered
stop-finger and connections, substantially as
described, hetween it and the cluteh, and an
oscillating knocker and mechanism for op-
erating the kuoocker, the fixed faller-frame J°,
the fallers J% pivoted therein, and the bal-
anced frame J*, connected with said stop-finger,
substantially as herein deseribed.

13. The combination, with the fixed faller-
frame J° and the fallers J°, of the pivot 5% on
which the fallers swing,and which has alateral-
ly-projecting arm, 7 forked at the end toem-
brace one side of said frame, substantially as
herein deseribed.

14. The combination, with the fixed faller-
frame J% the balanced frame J*, and thefallers
J% of the wire 4% through which motion is
transmitted from the balanced frame and con-
nected with the balanced frame by a ring or
loop, substantially as herein described.

15. The combination, with the tension-
bhracket slotted at. k%, of the bolt %', passing
through the slot, the eup-shaped slides 7 on
the bolt and fitted to opposite sides of the
bracket, the sleeves m, sarrounding the bolt
and entering the cap-shapedslides,and springs
on which the ends of the sleeves are seated,
substantially as herein described.

16. The combination, with the tension-
bracket I, having the divided bearings n, of
the sleeve wf, elamped therein and provided
on opposite sides of the bracket with the lat-
erally - extending arms m', provided with
guides, and sleeve-guides m’ at opposite ends
of the sleeve m, and a central rod, m% sub-
stantially as herein deseribed.

17. The combination, with the fixed faller-
frame J% the balanced frame J* and the fallers
J%, of the tension-brackets K, slotted at %, and
the guides m, and transverse boltssupporting
the guides and adjustable in said slots to bring
the guides above or below the free ends of the
fallers, substantially as herein described.

18. The combination, with a spindle for a
spool or bobbin and a brake for acting on the
spool or bobbin, of a support to which the

brake is pivoted, and which is adjustable

around the spindle to vary the action of the
brake, and a deviee, as screw p°, for securing
the brake-support in different positions on the
spindle, substantially as herein deseribed.

19. The combination of the spindle p, the
brake-supporting bracketp’, journaled on the

spindle and secured in desired position there-
on by a set-serew, and the brake p/, pivoted to
the bracket, substantially as herein described.

20. Thecombination,withspindlesand fliers
on opposite sides of a machine, and meaus,
substantially as described, for rotating the
spindles or fliers one relatively to the other,
of two cams having a common axis and hav-
ing the projections of one opposite the depres-
sions of the other, two levers acted upon by
the cams,and mechanism, substantially as de-
seribed, whereby the two spindles are trav-
ersed in opposite directions simultaneously,
substantially as herein specified.

21. The combination,withtwo spindlesand 7y
fliers on opposite sides of a machine, and
means, substantially as deseribed, for rotating
the fliers, of two cams, each baving long and
short alternating inclines and arranged on a
common axis,withthe inclinesof onecamover-
lapping the inclines of the other cam, two le-
vers, and mechanism, substantially as de-
seribed, whereby the two spindles are trav-
ersed in opposite directions simultaneounsly,
substantially as herein specified. 8

22. The combined worm or spur wheel and
cam-wheel herein described, consisting of the
circular series of worm or spur teeth /% and
the zigzag web portion within such circular
series of teeth, having on opposite sides the
long inelines f*and short inclines f%,arranged
alternately, substantially as herein specified.

23. The combination, with a spindieand flier,
and means, substantially as herein desecribed,
for rotating one relatively to the other, of a
cam having upon its side a circular series of
alternating long and short inclines, a lever, a
polygonal bearer or block on the lever on
which the cam aets, and which is composed of
thin and freely-turning plates, and connec- 100
tions, substantially as described, for imparting
a traverse motion to the spindle from said le-
ver, substantially as herein described.

24. The combination,withaspindleand flier,
and means, substantially as described, for ro- 105
tating one relatively to the other,of a cam,the
lever % having a longitudinal slot, f°, the
slides /", having trunnions on their outer
sides and fitbing against opposite sides of the
lever,thebolt f*forclampingsaidslidesagainst 110
the lever, the forked link F°, embracing the
lever and fitting the trunnions on the slides,
and other connections, substantially as de-
sceribed, through whieh and said link a frav-
erse motion is imparted from said lever to the 115
spindle, substantially as herein specified.
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Witnesses:
C. Havry,
FrEDK. HAYNES.




