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UNITED STATES

PAaTENT OFFICE.

VERNON ROYLE, OF PATERSON, NEW JERSEY.

MACHINE FOR WINDING QUILLS AND BOBBINS.

E;'-PECIE‘IQATION forming part of Lietters Patent No. 285,480, dated July 3, 1888,

Application filed June 25, 1886,

To all whom it may concerm:

Beit known that I, VERNON ROYLT, of Pat-
erson, in the county of Passaic and State of
New Jersey, have invented a new and useful
Improvement in Machines for Winding Quills
and Bobbius, of which the following is a speci-
fication.

Although my invention, or certain features
thereof, may be employed in winding quills,
spools, and bobbins for various purposes, the
invention as a whole is more particularly in-
tended for winding shuttle-quills with silk,
and the invention will be described as em-
bodied in a machine for that purpose.

Shutble-quills for silk-weaving are com-
monly wound in taper or conical layers with a
quick traverse in one direction and a slower
return traverse to bind and securely hold the
silk thread in place; andasthe quillsare built
up layer by layer it becomes necessary to
change the relation of the spindle and traverse
mechanism or fo produce the feed of the spia-
dle.

My invention consists in novel combina-
tions of parts, hereinafter described, and
pointed out in the claims, whereby the feed of
the spindle is produced as the winding of the
quill progresses, and which comprise a spin-
dle held by frictional engagement of smooth
and toothless surfaces in a clutch which has
a regular and predetermined reciprocating
movement and a fixed abuntment at the end of
the spindle, against whieh the body of thread
on the quill or bobbin will strike at the ter-
mination of the traverse movement in one di-
rection. As each layer is wound, the in-
creased size or height of the body of thread on
the guill or bobbin causes it to strike against
the abutment, and the spindle is pushed or fed
through the friction-elutch a distance corre-
sponding to the thickness of the layer. By
this means the feed antomatically proportions
itself to the uneven size and varying diameter
of the silk thread—a result which, I believe,
has not before been accomplished.

The invention also consists in novel combi-
nations of parts, also hereinafter described,
and pointed out in the claims, whereby the
spindleand friction-clutch are properly gunided
in their reciprocating movements, and the
flier, whirl, and abutment for the quill or bob-

Serial No. 206,194, (No model.)

bin supportedin proper relative position, such
combinations including a fixed tube, concen-
tric with and outside of which are arranged the
flier, whirl, and clutch, and within which is
fitted the spindle; and the spindle,being tubu-
lar, receives within it a fixed central rod sup-
porting at its end and beyond the end of the
spindle a cup-shaped abutment,into which the
quill or bobbin is carried by the traverse.

The invention also consists in novel combi-
nations of parts, hereinafter deseribed, and
pointed out in the claims, whereby I provide
a simple and effective stop-motion, through
which the whirl will be antomatically thrown
off to stop the flier on the breaking of a thread
or when a quill or bobbin is full, or, if desired,
by hand.

In winding a quill the length of the traverse
ornumber of turns of thread should vary both
in the layers wound with quicl traverse and
in the layers wound with slow traverse, and
the traverse should terminate at different
points to give a roundness of profile alter-
nately at theends of the traverse. This is ac-
complished by necessity in winding by hand,
becanse of the impossibility of terminating the
traverse with uniform regularity in the differ-
enblayers; butinautomatic quilling-machines
the result has not herefofore been accom-
plished.

The invention also consists in other novel
combinations of parts including a single cam,
preferably of a simple and novel construction,
hereinafter described, and pointed ouf in the
claims, whereby the quills on opposite sides of
a machine are traversed in a manner to pro-
duce the results above described.

The invention also counsists in novel combi-
nations,also hereinafter described,and pointed
out in the claims, in a machine which has
spindles on opposite sides of the frame driven
by a single band which in passing between the
spindles in one direction encircles a pulley,
whereby the band on the opposite spindles in
the machine may, on stopping work, be slack-
ened by simply turning the band-driving shaft
a portion of a turn in a backward direction;
also including a chuck of novel constraction,
whereby the quill may be held fast on the end
of the spindle.

Inthe accompanying drawings, Figure 1 rep-
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resents an elevation, partly in end view and
partly in transverse section, of a quilling-ma-
chine embodying my invention. Tig. 2 is a
side view thereof, all the spindle and other
parts which are many times duplicated not be-
ing shown. Fig. 3 is a view, partly in verti-
cal section, of one spindle and ifs appurte-
nances for traversing the spindle and stopping
the whirl through a single system of stop
mechanism either by hand or when the thread
breaks or the quill is full, the whirl being
shown as thrown off the flier. Tig. 4 is an
elevation of the same parts, the whirl being in
position to drive the flier, the whirl, its ship-
per, and a traverse rock-shaft only being in
section. Fig. 5 is a plan of an adjustable
stop-gage, hereinafter described. Fig. 6is a
horizontal seetion,'and Fig. 7 is a plan, of the
quill-abutment and its supporting-rod. Fig.
8 is an elevation of the upper end of the flier.
Fig. 8 is an elevation of a part of a spindle
and a quill-head, showing a chuck for holding
the quill tothe spindle, and which is included
in my invention. Fig. 8" is an elevation in a
plane at right angles to Fig. 8 Fig. 8 isa
plan of the chuck and spindle, showing the
parts adjusted for placing a quill in place on
the spindle and including a transverse section
of the rod within the spindle. TFig. 8" is a
horizontal section on the plane of the dotted
line #z 2, Fig. §. Tigs. 9 and 10 are partly
sectional elevations of a gpindle and appurte-
naneces for traversing it and the stop-motion,
showing the opposite sides of these parts from
that shown in Figs. 8 and 4, but showing the
parts in positions eorresponding, respectively,
to Figs. 3 and 4. Tig. 11 is an elevation of

two whirls and a driving-pulley and band.

Fig. 12 is a plan and horizontal section of the
same parts. Tig. 13 is a face-view, and Fig.
14an edge view, of the traverse-cam. Fig. 15
represents a development of the edge of said
cam as it would appear if spread out in a
straight planc. Iig. 16 is a horizontal section
on the plane of the dotted linex #, Fig. 3. Fig.
162 is a vertical seetion of a part of the spindle
and its friction traversing cluteh in a plane at
right angles to the plane of I'ig. 3. Tig. 17 is
a horizontal section on the plane of the dotted
line y y, Fig. 3. Tig. 18is an elevation, some-
what similar to Fig. 4, illustrating a slight
modification of my invention as to the stop-
motion and traverse mechanism. Fig. 19 is
an elevation of some of*the parts which are
shown in Fig. 18, illustrating the stop-motion
in a different position. Fig. 20 is an elevation
at right angles to Iig. 18 of parts shown
therein. Tig. 21 is a plan of parts shown in
Figs. 18, 19, and 20; and Fig. 22 illustrates the
development of a traverse-cam shown in the
last said figures.

Similar letters of reference designate corre-
sponding parts in all the figures.

A designates the two upright end frames of
the machine, which are united by suitable
cross bars or rails, A’ A% and by cross stretch-
ers A*and A*,whichmay be of wood. The cross

385,480

rails or stretchers A®supportthe pins or fixed
spindles b for the spools or bobbins ¥, from
which the thread is taken for winding the
quills, and the cross-rails or stretchers A,
which are or may be of wood, support brack-
ets B, by which the several spindlesand their
appurtenances are supported.

Along opposite sides of the machine are ar-
ranged two series of brackets, B, supporting
two rows or tiers of spindles, and a deserip-
tion of one spindle and its appurtenances ap-
pliesto allof them. The constructionand rela-
tive arrangement of the spindle and its appuar-
tenances are best shown in Figs. 3 to 10, in-
clusive, to which I shall now refer.

Each brackes B is constructed with an up-
wardly - projeeting cylindric hub, % upon
which rotates freely the whirl % and which is
constructed to form a shoulder and adjacent
oil-eup, 0%, as best shown in Fig. 3. The hub
b?is bored ount,so as to form a cylindricsocket,
within which an upright tube, 0%, is held in
fixed position by a set-screw, U°, as shown in
Fig. 4, or by other suitable means. The fixed
tube »° projects above the whirl %, and npon
the upwardly-projecting portion of this tube
the hub 7 of the flier J® rotates freely. The
upper portion of the flier 5° is provided with
an oblique slot, 8, as shown in Ifig. §; which
provides for the ready introduction of thread.
The whirl 0° is capable of rising and falling
slightly upon the hub %, and has a cluteh-
connection with the flier - hub . As here
represented, this eluteh-connection is formed
by a lug or projection, b, on the whirl, which,
when the whirl is raised, engages a cor-
responding lug or projection, 0", on the flier-
hub, and so transmits rotary motion to the
flier. When the whirl * is lowered, as shown
in Fig. 3, so that its Iug or projection 4" ranges
below the lug or projection o' onthe flier, the
flier will be stopped. The position of the
whirl 2* is controlied by a shipper, which con-
sists of a fork, 0%, embracing a groove in the
whirl and mounted upon an aprightstem, 4%,
which slides upward and downward in the
bracket B.

C designates the spindle, which is tubunlar
and non-rotary and which is fitted to slide
freely npward and downward within the fixed
tube °. This spindle C has upon its upper
end a chuck or cluteh, €', which comprises
spring-actuated jaws ¢, adapted to engage a
circumferential groove, ¢, in the lower endor
head of a quill, C?, and which also has a tooth
or projection, ¢*, forengaginga notceh, ¢’, in the
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quill-head. By this means the quill €* is se-

cured upon the upper end of the spindle, so
that it will rise and fall with the-spindle.

If the circumferential grooves ¢ in all the
quills employed are at uniform distances {rom
the ends of the quills, the chuck above de-
scribed will well answer the purpose; bat as
the quills often vary in this particalar I may
employ a chuck of the form shown in Figs. 8%
8%, &, and 8%, to which I now refer. In those
figures the spindle C has a head or chuck
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body, ¢, which has projections or ribs ¢* for
entering notches ¢’ in the héad of the quill C?,
and the quill is held in place by a semicircu-
lar keeper, m, which may be made of wire,
and has a downwardly-projecting and serew-
threaded stem or shank, n/, adjustable in the
chuck-body €' to bring said keeper to exactly
the right height for engaging the groove ¢’ in
the quill. The cup-shaped abutment C, here-
inafter described, is necessarily removed each
time a quill is to be placed on thespindle, and
if it be desired to adjust the keeperm to bring
it to proper position a stop-gage, I, which is
clamped on the lower end of the spiidle, as
hereinafter described, may be removed, and
by taking hold of a finger-piece, n, on the
chuack-body the spindle may be raised abovea
stationary rod, C°,which is within it, and the
keeper adjusted, as desired. The chuck-body
C also has a projection, #/, which serves as a
rest for the thumb or fingers in springing the
kecper m into the groove ¢ of a quill.
Within and concentric with the tubular
spindle C is a fixed or stationary rod, C*, which
extends entirely through the spindle ¢ and
projects above and below the same. At its
upper end, and above the spindle, the rod (¥
supports an abutment, CY, which ishere shown
as of inverted-cup shape and arranged con-
centric with the spindle C and the quill
In order to remove the quill C* and replace it
by a fresh quill it is necessary to remove the
abutment ¢ and I therefore secure the abut-
ment detachably in place on the stationary rod
G’ by means best shown in Figs. 8, 4, 6, and 7.
The upper end of the stationary rod CF is
grooved cireamferentially at ¢, and is cut
away or recessed above the groove and on one
side of the rod to the depth of the groove, as
shown at ¢’.  Projecting from the rod in the
line of the eircumferential groove ¢! is a pin,
¢, and projecting inward from the abutment
C'isa pin, ¢. In order to place the cap-
shaped abutment C' upon the rod C* the pin ¢
is brought to the recessed side ¢ of the rod,
and the abutment is then slipped down until
the pin ¢ reaches the plane of the groove ¢,
after which the abutment is turned slightly
until the pin ¢" strikes the pin or shoulder &,
This forms a very secure lock for holding the
abutment C* upon the rod C* in such manner
that it may be readily detached therefrom
whenever it is desired to replace a wound quill
with a fresh or unwound quill.
Thecup-shapedabutment,oranyotherequiv-

“alent abutment against which the body of
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thread on the guill may strike, is intended for

-use in connection with aspindle which is trav-

ersedupward and downward by acluteh which
is in frictional engagement with it.

D designates a clateh - sleeve or bushing,
which is shown in scctienal view in Figs. 3, 16,
and 16% and which is fitted to slide freely upon

the exterior of the fixed tube #°, and engages-

with said tube by smooth and toothless sur-
faces, so as to provide for a very slight move-
ment of the clutch upon said tube. Within

the portion covered by the movement of the
clutch-sleeve D the fixed tube 1° is slotted at
opposite sides, as shown best at d in Fig. 162,
and sliding transversely within the opposite
sides of the clutch-sleeve D are cluteh-jaws &,
which project through the slots d in the fixed
tube 0° and bear with frictional contact upon
opposite sides of the spindle C, asbest shown
in Figs. 16 and 16% These clutch-jaws ¢ are
pressed inward by levers @, fulerumed af &
to the clutch-sleeve D, and actuated by a
spring, d*, in order to press them with the
requisite: force against the spindle €. As
shown in Fig. 16, the arms of the levers «,
with which the spring d'engages, are notched
at different points in theirlength, so as to pro-
vide for setting the spring to exert more or
less pressure of the cluteh-jaws @' upon the
spindle C,

From the above deseription it will be seen
that normally the reciprocating or traversing
movement of the friction-cluteh D will impart
a like traversing movement to the spindle C,
which it holds by frictional engagement, and
if any unusual resistance be opposed to the
upward movement of the spindle the hold of
the cluteh upon thespindle will yield slightly,
and the cluteh will complete its upward move-
ment, while the spindle will be held down and
pushed slightly through the cluteh. This is
exactly the office performed by the cup-shaped
abutment C, into which the conical body of
thread upon the quill enters at the termina-
tion of the traversing movement of the spin-
dle in one direction. The thread is woundin
conical layers upon the quill, and as the body
of the thread is increased by a double layer
at each upward and downward traverse of the
spindle, the body of thread will at the end of
each upward traverse strike the cup-shaped
abutment Y, and will thus push or feed the
spindle slightly downward throungh the cluteh
D. This combination, with a fixed abutment
above the spindle, of a traversing cluteh in
which the spindle is held by friction, and by
which the spindle is traversed, is a very de-
sirable arrangement, because by it the feed of
the spindle will be exactly proportioned to
the degree of fineness of the thread being
wound.

Thetraversing motion of the friction-elatches
D, whichare on opposite sidesof the machine,
is produced by two rock-shafts, IV, extending
lengthwise of the machine and provided with
arms I, each engaging a cluteh, D, as best
shown in Fig. 3. These two rock-shaflts are
operated from a single cam, T, which will be
particularly hereinafter deseribed, and which
acts npon a lever, I/, fulerumed at ¢, and con-
nected by a rod, ¢, with.an arm, ¢, extending
downward from the rock-shaft D’ on one side
of the machine, and by a rod, ¢*, with an arm,
¢!, extending upward from the rock-shaft I
on the other side of the machine. The bear-
ing-surfaces of this cam are in plames trans-
verse to its axis, and the lever is operated in
a plane parallel with the axis. This lever E/
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is held against the cam by @ spring, ¢, which
is conneeted by an arm, ¢, upon one of the
rock-shafts I, and it will be understood that
by this mechanism all the spindles C on op-
posite sides of the machine are traversed up-
ward and downward in unison.

Tach spindle and flier is provided with a
stop-motion,whereby the whirl may bethrown
off from the flier and the rotation of the flier
stopped, either when the thread breaks or
when a quill becomes full, or, if desired, by
hand, the stoppage of the {lier being accom-
plished through the same set of stop mechan-
ism in cither case. As I have before stated,
the shipper 0", controlling each whirl 0%, is
upon thester ¥, which slides vertically within
a snitable socket in a bracket, B, and which,
when not held up, is depressed or slid down-
ward by a spring, ¢, applied to the stem ",
as shown in Fig. 3. Thestop-motion for each
spindle comprises a stop-lever, If, which is
pivoted or fulerumed at f, and which is pref-
erably of U shape or forked, as best shown in
Tig. 17, soastoembracethe bracket B. Thisle-
ver has atail-piece, /*, which serves as a handle
whereby it may be moved by hand. Thestop-
lever I has at one side an arm, /% to which
is pivoted or otherwise attached arod, f* hav-
ing ashoulder, f*, and it also has at opposite
sides arms f°, which are connected by rods or
depending links /¢ with a eollar, /7, fast upon
the lower end of the shipper-stem 5", and also
forming a shoulder for the spring ¢ to bear
against. InTFig. 3 the whirlisshownasthrown
off the flier, and the shipper 0" isinits lower-
most position. By swinging the stop-lever F
upward from the position shown in Fig. 3 to
the position shown in Fig. 4, the pivotal point
of attachment of the rod f° to the lever-arm f*
will be carried past a straight line drawn
through the fulerum f and the point of attach-
ment of the rod orlink /¢ to thestem J® of the
shipper, and consequently when thestop-lever
is placed or set by hand in the position shown
in Fig. 4 the shipper 0 will remain in its ele-
vated position and maintain the whirl opera-
tive until said lever is thrown off by the break-
ing of the thread by a quill becomiog full or
by hand.

T will first deseribe how the lever F and the
whirl »* are thrown off on the breaking of the
thread. I havein Fig. 1, and also in Fig. 2,
shown faller-wires or fallers ¢ which are piv-
oted at f7, and through which the threads s
are severally conducted on their way to the
fiiers 3%, The tail of each faller f* which pro-
jects on the opposite side of the pivot /* from
the thread-eye, is connected by a cord or wire,
™ with the shouldered rod f% pertaining to
a spindle. So long as the thread remains in-
tact the faller will be maintained in the ele-
vated position and the shouldered rod f* will
remain below the reach of a reciprocating or
oscillating knocker, G, having a constant to-
and-fro reciprocating or oscillating motion.
The faller 7°, instead of acting by its weight
on a balanced bar or beam on which it falls, as

' flier.

is usual, serves by an upward pull on the wire
or cord S, when a thread breaks, to move the
shonldered rod f* within reach of the knocker
G, and at its next movement the knocker
strikes the shoulder f* and by pulling upon
the shouldered rod and the arm f” of the stop-
lever I swings said stop-lever from the posi-
tion shown in Figs. 4 and 10 to the position
shown in Figs. 3 and 9, thereby releasing the
shipper-fork 4" and permitting the spring ¢
to throw the shipper and whirl downward ount
of driving connection with the hub 4" of the
The knocker-arms &, which pertain to
the spindlies on opposite sides of the machine,
extend from two rock-shafts, G’, arranged on
opposite sides of the machine, and these rock-
shafts have motion imparted to them in this
example of my invention by a single eccentrice,
", which transmits motion through two rods,
S to arms ¥, extending upward from the
rock-shafts G', as best shown in Fig. 1.

I designates the main driving-shaft of the
machine, to which motion may be imparted
by a belt running over fast and loose pul-
leys & I, and which, by means of a pinion, %,
and awheel, 7%, transmits rotary motion to the
eccentrie /. The wheel 4° and the eccentric
" may be formed in the same piece or con-
nected to rotate as one, and they turn npon a
‘stud, 2!, projecting inward from the end frame,
A, of the machine, as shown in Tig. 2. The
rock-shaft G’ and the knocker-arms G are re-
ciprocated or oscillated constantly and with-
ouf effect until such time as a thread breaks
and one of theshouldered rods f*is lifted with-
in reach of the knocker-arm G, wherenpon the
flier of a eorresponding spindle is stopped un-
til the break is repaired and the stop-lever T
reset.

The throwing off of the whirl * when a quill
becomes full is effected by mechanism which I
will now deseribe, and which acts through the
same pivoted stop-lever, F. At one side the
pivoted stop-lever F is prolonged to form an
arm, 7%, from which depends a rod, ¥, pro-
vided with a shoulder, %5 and having, prefer-
ably, a pointed extremity, A'. To the lower
end of the fixed tube 0 is secured a yoke or
hanger, D’, which serves to support the inner
stationary rod, (¥, on which the spindle C
slides, and which also serves to guide and pre-
vent the turning of the stop-gage ¥, which is
adjustably secured to the lowerend of the spin-
dle C. This stop-gage I* has a fork or notch,
»*, (best shown in Fig. 5,) whereby it is gnided
upon the yoke or hanger D? and it is divided
or split at %, so that by means of a clamping
or binding screw, /', it may be tightly clamped
upon the_lower end of the spindle C. The
stop-gage [ has a laterally-projecting arm,
1M, against which the depending rod F’ rests,
and at the end of that arm is a lip or shoulder,
7%, which prevents the rod I from slipping
off laterally beyond the end of said arm A'.
The back of the arm 2" is beveled from its up-
per edge downward and rearward, as shown
at 1® in Fig. 5, and this beveled back of said
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arm combines with the pointed extremity of
the depending rod F'in a way soon to be de-
seribed. The clutch-sleeve D has a lateral
projection,spur, or pin, 5*,which is best shown
in Figs. 9 and 10, and which as the cloteh
moves upward will strike against the shoulder
1° of the depending rod IV, if such shoulder is
within range of the path traveled by said pro-
jection or pin. The bearing which is afforded
by the arm 2" of the stop-gage to the depend-
ing rod T’ prevents said rod from swinging
inward to bring its shoulder 7° in the path of
the projection 2" so long as the stop-gage I*
does not travel below the point of the rod I
IThave before described that as the winding
progresses the spindle, and therefore the stop-
gage I, are pushed downward step hy step
through the friction-cluteh D by the action of
the quill on the fixed abutment C', and the
parts are so adjusted for operation that when
a quill is full the adjustable stop-gage F* will
ab the lower termination of the traverse of the
spindle jnst elear the point of the depending
rod F.  'When this oceurs, the rod, being off-
set slightly at its npper portion, as shown best
in Tigs. 9 and 10, will swing inward suffi-
ciently to carry its shoulder 4° within range of
the stop projection /' on the friction-cluteh D,
and at the next upward movement of the fric-
tion-clutch said projection, acting upon the
shoulder of the rod ¥, will push the rod up-
ward and swing the stop-lever I from the po-
sition shown in Figs. 4 and 10 to the position
shown in Figs. 8 and 9, thereby permitting
the spring ¢’ to throw down the shipper b
and to throw off the whirl 7° from the flier.
Itisadvantageous to have the back of the arm
A" formed with an incline, 2, so that in case
the rod IV does not swing inward sufficiently
to bring its shoulder 2° within range of the
stop projection 2" the inclined arm will, at the
next upward movement of the spindle, act
upon the extremity of the rod ¥ to foree if
inward to bring its shoulder 2° within range
of the stop projection A%,

The stop-motion which I have above de-

seribed, and which operates nnder the three
conditions named, is not likely to get out of
order, is comparatively simple, and is certain
in its operation.
. As best shown in Fig. 3, the lower end of
the rod C is threaded and adjustably secured
by nuts in the yoke or hanger D’. This ad-
Jjustment provides for varying the height of
the abutment C' to suit variations in the coni-
cal portions of the different quills.

I will now describe the cam T, premising
that this cam or any other single cam eapable
of producing like results and comprising like
elements constitutes an important feature of
my invention. The cam, B, here shown, and
which serves to impart traverse to all the spin-
dles on both sides of the machine, is a face-
cam operating upon a knife-edged piece or
projection, ¢, nponthe lever E.  This cam is
upon a cross-shaft, 4, which receives motion
through a worm and worm-wheel, ¢’ ¢, and

[}

pinions or toothed wheels # 4 from the main
shaft H. Thebearing-surface of the cam pre-
sents a succession of long and short inclines,
&, which are arranged alternately on the cir-
cumference of the cam and which are oblique
to the plane of rotation of the cam. Neither
the long inclines nor the short inclines are of
uniform length, but vary each among them-
selves or respectively to each other, as clearly
seen by the dotted lines in Fig. 15, which are
uniformly spaced. These inclines through-
out their series or succession are arranged al-
ternately, so as to produce alternately the
quick and slow traverse required in winding
quills, the short inclines corresponding to the
quick traverse and the longer inclines corre-
sponding to the slow traverse, Because of its
peculiarity of construction the cam E not only
produces alternately a quick and a glow trav-
erse, but the nnmber of turns of thread in the
several layers wound with quick traverse will
vary, as will also the number of turns in the
layers wound with slow traverse. The cam
also is constructed so as to terminate the trav-
erse at different points at the top and bottom
of the layers of thread upon the quill, and so
acts to produce a convex profile at the lower
termination of the conical winding, thereby
tightening the thread of one layer upon an-
other and holding the thread securely, with
its long and short traverse preserved. ™This
latter effect is produced by terminating the
inclines #° ° of the cam in different planes or
paths, as is best understood from the diagram
Fig. 15. These inclines ¢ 4, although they
terminate their throw in different planes or
paths, have a substantially uniform extent of
throw. In Fig. 15 the two- dotted lines {7 4®
indicate the extreme points of travel reached
by any of the inclines. It will here be seen
that while certain of the inclines terminate
upon the dotted line 4, as shown at 4°, such
inclines at their opposite ends fall consider-
ably short of the dotted line ¢, and in like
manner those inclines which terminate ab the
dotted line ¢, as at ¢, fall considerably short
at opposite ends of theline . This drunken-
ness of the cam serves to terminate the trav-
erse-in the different layers of the quill at dif-
ferent points, and accomplishes in a very
simple way what has before required much
more complicated mechanism.

I will now deseribe how the whirls 2* in the
two rows at opposite sides of the machine are
driven, the arrangement of a driving-band
relatively to a driving-pulley and two whirls
at opposite sides of the machine being best
shown in Figs. 11 and 12. Upon the main
driving-shaft I are flanged driving-pulleys
H’, corresponding in number to the whirls on
one side of the machine, and each band I is
of a length to encircle two whirls, %, on oppo-
site sides of the machine, and to also encircle
in its travel between the whirls in one direc-
tion the driving-pulley H'. The whirls 7,
which are driven by the band I, are offset in
opposite directions laterally from the planeof
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the driving-pulley ', as shown in Tig. 12, in
order to prevent the portion of band runniug
onto the driving-pulley frem interferiiig with
the portion of band running off from or
leaving the driving-pulley. In order to pre-
vent these portions of the band from interfer-
ing with that portion running directly be-
tween the whirls ¥, the driving-pulley I’ is
raised slightly above the level of the whirls.
To still further prevent the portion of band
running onto the driving-pulley H’ from in-
terfering with the portion of bandleaving said
pulley, the face of the pulley is slightly coni-
cal, as shown in Fig. 12, and by turning the
driving-shaft H a portion of a turn backward
the band will be run down onto the smaller
side of the driving-pulley I’ and thereby
slackened. In the use of quilling-machines
the bands are often thrown off when stopping
the machine in order that they shall not be
strained by being left under tension; but when
conical driving-pulleys H’ are employed the
same result of slackening the bands is secured
by turning the shaft H and driving-pulleys
backward a trifle and without throwing off
the bands from their pulleys.

In Figs. 18 to 22 I have shown a modifica-
tion of my invention in which an independent
traverse-cam is employed for each spindle and
in which each spindle has an independently-
operated reciprocating or oscillating knocker-
arm, ¢t. In these figures, also, T have illus-
trated a very slight modification of the stop-
motion, which consists, simply, in dispensing
with the rods or links f°% before described,
and providing on the shipper V' a reverse in-
cline, j, upon which the arm f° of the stop-
lever I acts to lift the shipper in order to
throw in the whirl 7*. InFig.18thestop-mo-
tion is shown in the position which it oceu-
pies when the whirl is thrown off the flier,
and in Fig. 19 the parts are shown in the posi-
tion which they ocecupy when the whirl is
raised and is operative to drive the flier. In
order to set the whirl for work, the lever ¥ is
raised into the position shown in Fig. 19, and
as its arm passes the apex of the double in-
clines j said lever will be held against acei-
dental falling and will hold the shipper and
whirl in their elevated position. A pull upon
the shonldered rod f* will, however, swing the
lever F into the position shown in Iig. 18 and
permit the spring ¢ to throw off the whirl.
In this modification of my invention thetrav-
erse-cam K is upon an upright shaft, J, which
has a suitable bearing provided on the bracket
B, and this cam engages a lateral projection, 57,
on the friction-cluteh D, which reciprocates or
traverses the spindle €. This cam therefore
acts only to give the traverse movement in one
direction, and the friction-cluteh D and spin-
dle are returned or pulled downward by a
spring, 4%, as shownin Fig. 18. In this exam-
ple of the invention the hub 47 of the flier is
provided with a worm or screw, j°, which en-
gages a bevel-wheel, 74 upon a cross-shaft, 57,
and this cross-shaft, by bevel-wheels 7, trans-

mits motion to the upright shaft J, on which
i the traverse- cam K. The cross - shaft j°
here derves to reciprocate or oscillate the
knocker-arm G through a rod, 75, worked from
a erank-pin, %, in the bevel-wheel j*, and in
this case the rocker-arm G is formed by a bell-
crank lever pivoted at 7°.

From the diagram, Fig. 22, it will be scen
that the cam I is constructed like that before
deseribed, which is employed to operateall the
spindles, in that it has the long and short in-
clines * 4% and in that the inclines terminate
in different paths or planes of rotation.

The dotted lines i 4" represent the exfremes
of throw of the inelines 4° 4° in opposite direc-
tions, and where the inclines terminate nearest
the dotted line 47 they fall farthest short of the
dotted line % and vice versa.

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

1. The combination,with a non-rotary spin-
dle to receive a quill or bobbin and a rotary

flier for laying the thread upon the guill or g

bobbin, of a cluteh wherein the spindle isheld
by frictional contact of substantially smooth
and toothless surfaces, mechanism, substan-
tially as deseribed, for imparting to the clutch a
definitelength of traverse motion,and astation-
ary abutment supported independently of and
concentric with the spindle,and againstwhich
the body of thread on the quill or bobbin will
strike atthetermination of eachtraverse move-

- ment in one direction, and by which the spin-

dle and quill or bobbin will be fed lengthwise,
substantially as herein set forth.

2. The combination, with a tubular spindle
to receive a quill or bobbin, of a cluteh wherein
the spindle is held by friction, mechanism,
substantially as described, for traversing the
cluteh, a stationary rod within and projecting
beyond the spindle, and an abutment sup-
ported by said rod and againstwhich the body
of thread on the quill or bobbin will strike at
the termination of thetraversing movement of
the spindle in one direction, substantially as
and for the purpose herein set forth.

3. The combination,with a bracket or frame
portion constructed with a cylindric socket,
of a slotted tube fixed therein, a spindle to re-
ceive a quill or bobbin arranged within the
fixed tube, a rotary flier and its driving-whirl
external to and concentric with the fixed tube,
and a friction-cluteh sliding on the exterior of
the fixed tube and having jaws grasping the
spindle through the slots in said tube, and
mechanism, sabstantially as described, for
traversing the clutch, substantially as herein
set forth.

4. The combination,with a bracket or frame
portion, B, eonstructed with a cylindricsocket
or hub, of a tube, 0%, fixed therein, a spindle
to receive a quill or bobbin arranged within
the fixed tube, the flier o7, journaled on the
fixed tube above the cylindric hub, and the
whirl %, journaled on the hub and having a
cluteh-connection with the flier, and mechan-
ism, substantially as desecribed, for traversing
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the spindle within the fixed tube, substantially
as herein set forth. ‘

5. The combination, with abracketor frame
portion constructed with a cylindric socket
and hub, of a tube fixed therein, a spindle con-
centric within the fixed tube and to receive a
quill or bobbin, a flier journaled on the fixed
tabe beyond the cylindrie hab, a whirl jour-
naled on the hub and having a clutch-connee-
tion with the flier, a clutch wherein the spin-
dle is held by friction, mechanism, substan-
tially as described, for traversing the cluteh,
and an abutment against which the bLody of
thread on the quill or bobbin will strike at the
termiuation of the traverse movement in one
direction, substantially as and for the purpose
herein set forth. :

6. The combination, with the cluteh body or
sleeve D, the jaws &,sliding transversely there-
in, the pivoted levers @, bearing on said jaws,
and a spring connecting the levers, of a spin-
dle held in the body or sleeve by thefrictional
contact of the said jaws with thespindle, sub-
stantially as herein desecribed.

7. The combination, with the cluteh body or
sleeve D and its sliding jaws &, the levers &,
provided each with a series of notches and
bearing onsaid jaws, and aspring, 4%, connect-
ing the levers and adjustable along their
notched edges to vary the pressure of the jaws,
of a spindle held in the body or sleeve by the
{rictional contactof said jaws with thespindle,
substantially as herein described.

8. The combination, with a spindle and ro-
tary flier and a whirl having a cluteh-connec-
tion with the flier, of a movable shipper con-
trolling the whirl, a pivoted lever, and a rod
or link whereby the shipper will be sustained
in position to make the whirl operative when
the lever is set, a reciprocating knocker, and
mechanism, substantially as deseribed, for op-
erating it, a shouldered rod connected with
said lever, and a faller and faller-connection,
through which said shouldered rod will be
moved into the path of said reciprocating
kunocker on the breaking of athread, substan-
tially as and for the purpose herein set forth.

9. The combination, with a spindle and ro-
tary flier, a whirl having a clutch-connection
with the flier, and a movable shipper for con-
trolling the whirl, of a pivoted stop-lever hav-
ing an arm-and-rod connection,through which
the shipper and whirl are held up when the
point of connection of said arm and rod is
made to pass the pivotalpoint of the lever by
selting the lever, a reciproecating knocker,and
mechanism, substantially as described, for op-
erating it, a faller and faller-connection, and 2
shouldered rod connected with said stop-lever,
and which, by the movement of the faller con-
sequent on the breaking of a thread, will be
moved into the path of said reciprocating
knocker, substantially as herein set forth.

10. The combination, with a spindle, a ro-
tary flier, a whirl having a cluteh-connection

480 7

with the flier, a shipper controlling the whirl,
and a spring for moving the shipper to throw

off the whirl, of the stop-lever F, fulerumed
at f and provided with the arms f? /% the rod
J’, connecting the arm f°and the shipper, the
shouldered rod f*, connected with the arm 72,
a faller and faller-connection for moving said
rod /% and the reciprocating knocker G and
mechanism, substantially as described, for
operating it, substantially as and for the pur-
pose herein set forth.

11. The combination, with a spindie and
mechanism, substantially as deseribed, for
traversing it lengthwise and for imparting a
feed thereto, and having a stop projection or
shoulder, as 1", of a rotary flier, a whirl hav-
ing a eluteh-connection with the flier, stop
mechanism, substantially as described, for
throwing off the whirl on the breaking of a

thread, and having a stop-lever, as T, the S

shouldered rod ¥, depending from said stop-
lever, and astop-gage moving with the spindie
and by which said rod is held ount of the path
of the stop projection or shoulder 7' until
allowed to escape by the stop-gage clearing
itslower end, substantially as herein set forth.

12. The ecombination, with a spindle to re-
ceive a quiil or bobbin, a clutch wherein the
spindle is held by friction, and which has a
projection, 2", mechanism, substantially as
described, for traversing the cluteh, and an
abutment at the top of the spindle against
which the body of thread on the quill or bob-
bin may strike to produce downward feed of
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the spindle, of a rotary flier and a whirl 1co

having a cluteh-connection therewith, a ship-
per for controlling the whirl, and stop mechan-
ism, substantially as described, for throwing
off the whirl on the breaking of a thread, and

having a pivoted stop-lever, as T, ashouldered 103

rod depending from said lever I, and an ad-
justable stop - gage carried by the spindle
and by which the said shouldered rod is held
out of the path of the projection 2" until the

rod, substantially as and for the purpose’
herein set forth.

13. The combination, with the bracket B
and the tube #%, fixed therein and carrying at
its lower end the yoke and stop gageguide D?,
the spindle C, sliding within said tube 5% the
rod C, concentric with the spindle and suap-
ported by said yoke D? the friction-clutch D,
provided with the stop projection 2'*, mechan- -

11

‘ gage clears the lower end of said shouldered 110

3

ism, substantially as deseribed, for recipro- 1zo

cating said cluteh, and an abutment for a quill
or bobbin above the spindle, of a votary fiier
and a whirl having a elutch-connection there-
with, a shipper for controiling the whirl, and

stop mechanism, substantially as described, 125

for throwing off the whirl on the breaking of
a thread, and having a pivoted stop-lever, as
T, the shouldered rod F', depending from the
stop-lever I, and the stop-gage F*, carried by

the spindle, substantially as and for the pur- 130

pose herein set forth.

14. The combination, with a spindle and
fiier and mechanism, substantially as de-
scribed, and including a clutch for ro%abing



-8 . 885,480

IO

20

25

30

35

one relatively to the other and for reciprocat-
ing the spindle, of a shipper for the clutch, a
lever, I, and rod-connections between it and
the shipper, the shouldered stop rod I, and
the stop-gage I, having an arm, A, beveled
at the back from its top downward, substan-
tially as and for the purpose hercin set forth.

15. The combination,with aspindle, its flier,
and a flier-driving whirl, of stop mechanism,
substantially as deseribed, whereby the whirl
is thrown off to stop the flier, and a faller piv-
oted between its ends and having on one side
of its pivot a thread-eye and on the other side
a faller-conunection, f', through which the
stop-motion is made operative to throw off the
whirl, substantially as herein set forth.

16. The combination, with a spindle fo re-
ceive a quill or bobbin, of a traverse-cam
having a succession of long inclines and short
inclines arranged alternately for produeing
slow and quick traverse, said long inelines be-
ing of differentlengths relatively toeach other,
and said short inclines also being of different
lengths relatively to each other, and traverse
mechanism,sabstantially asdescribed,through
which said cam traverses the spindle, substan-
tially as and for the purpose herein set forth.

17. The combination, with a spindle to re
ceive a quill or bobbin, of a traverse-cam
having a succession of long inelines and short
inclines arranged alternately for producing
slow and quick traverse, the said inclines hav-
ing substantially uniform throw or projection,
but terminating in different paths, and trav-
ersing mechanism, substantially as deseribed,
through which said cam traverses the spindle,
substantially as and for the purpose herein de-
seribed. )

18. The combination, with a spindle to re-
ceive a quill or bobbin, of a rotary face-cam
having a succession of long inclines and ghort
inclines arranged alternately for producing
slow and quick traverse, said long inclines be-
ing of different lengths relatively toeach other,
and said short.inclines also being of different
lengths relatively to each other, and travers-
ing mechanism, substantially as described,
through which said cam traverses the spindle,
substantially as and for the purpose herein set
forth.

19. The combination, with the two rows of
spindles G on opposite sides of the machine
and friction-clutches receiving the spindles
through them, of the rock-shafts D', provided,
respectively, with arms ¢ ¢', which extend in
opposite directions, and with other arms, D?
engaging said clutches, a single traverse-cam,
B, and a lever, B, connected with the rock-
shaft arms ¢’ ¢', and on which said cam acts,
snbstantially as herein described.

20. The combination, with spindles and
whirls on opposite sides of a machine, of a
coniecal driving-pulley, H', and a single driv-
ing-band, T, for both whirls, substantially as
and for the purpose herein described.

21. The combination, with a spindle, of a
chuelk-body thereon for receiving a quill, and
a keeper, m, for engaging the groove in a
quill, and having a screw-threaded shank or
stem, m’, whereby it is adjustably connected
with the chuek-body, substantially as herein
described.

VERNON ROYLE.

Witnesses:

C. Harx,
FREDK. HAYNES.
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