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UNITED STATES

PaTeENT OFFICE,

JOHN H. CROWLEY, OFF PHILADELPHIA, PENNSYLVANIA.

MACHINE FOR WINDING BOBBINS FOR LOOM-SHUTTLES.

SPECIFICATION forming part of Letters Patent No. 263,287, dated August 22, 1882,

Application filed July 26, 1881.

To all whom it may concern :

Be it known that I, Joux H. CROWLEY, a
citizen of the United States, residing at Phila-
delphia, in the county of Philadelphia, State
of Pennsylvania, have invented a new and
useful Improvement in Machines for Winding
Bobbins for Loom-Shuttles, of which the fol-
lowing is a specification. :

The nature of my invention consists in cer-
tain novel combinatious, which will be fully
understood from the specification, accompany-
ing drawings,and claims; and theobjects of the
Improvements are, mainly, to make a bobbin-
winding machine which will turn oat in a given
time the greatest number of bobbins in the
best condition for service in logm-shuttles, and
for producing better kinds of goods than have
heretofore been produced with the same qual-
ity of cotton, silk, or other material; and these
objects [ attain by the mechanism illustrated
in the accompanying drawings, in which—

Tigure 1 is a front view of wy bobbin-wind-
ing machine, having a part of its front bar
brokenaway and the broken ends section-lined,
the bar being broken out in order to expose to
view the parts in rear of it. Tig. 2is an end
view of the same. Tig. 3 is a cross-section in
the line z z of Tig. 1, showing the parts be-
yond the line of section in elevation. Tig. 4
is an enlarged detail side view, partially in sec-
tion, showing the thread or yarn feed motion
in elevation, the feed-bar, bobbin, and itssup-
ports and parts of the frame being shown in
section. In this view the feed-lever is shown
Lroken in two, in order to afford room upon the
sheet of drawings for the parts below the ful-
crum of the lever. Tig. 5 is also an enlarged
front viewof Fig. 4. Theframe, feed-lever, and
its folerum-adjusting plate are shown in sec-
tion, while theother partsareinelevation. Fig.
6 is an enlarged detail view of the adjustable
fulerum-adjusting plateand lever and a portion
of the frame. Fig. 7 is a detail view of one of
the adjustable tension-pulleys used with the
bobbin-revolving mechanism, the pulley being
in elevation and its adjusting and supporting
plate and a portion of the frame being in sec-
tion. Fig. 8 is a detail perspective view of the
bobbin holding and forming cup,theadjustable
thread or yarn feed arm and feed bar and por-
tions of the frame being shown broken and
section-lined where broken. Tig. 9 is a de-

(No model.)

tail diagram, showing the driving rope or
band, the tension-adjusting pulleys, the barrels
of the spindles, and the main pulleys being
shown in dotted lines. Tig.10is a detail view
of that part of the spindle to which the bobbin
is attached, part of the spindle being broken
off. TFig.111is a diagram illustrating the con-
struction of the two main toothed gear-wheels,
which produce the variable speed of the bob-
bins necessary to cause the yarn or thread from
the skein-reels to be supplied at a uniform
speed to the bobbins. Kig. 12 is a diagram
showing the arrangement and construction of
the ordinates used in determining the radii of
the wheels. Fig. 13 is a detail top view of the
bobbin-spindle, its bearings, and the cuap, al-
so showing a portion of the driving-band and
of the frame with bobbin-supporting bar. This
view shows the spindle placed slightly out of
a right angle with the driving-band or ont of
parallel with a line at right angles to the front
of the frame, which line is indicated by dots
between */ */,

Similar letters of reference in the several
figures indicate corresponding parts.

A designates the frame of the bobbin-wind-
ing machine, B the bobbin-revolving meech-
anism, and .C the feed mechanism. By the
letter B, I have generally designated a bobbin-
revolving mechanism, and by the letter C a
feed mechanism, and the various parts com-
prising these respective mechanisms will be
presently described. The frame A is made of
snitable shape and material to support all the
parts of the machine.

The main shaft D is suitably hung at one
end of the frame,and is provided with a loose
pulley, d, driving-pulley, @', fly-wheel d?, and
pinion @3

The pinion d° gears into a wheel, ¢, upon a
shaft, If, which shaft is provided with a cam
gear-wheel, I, which gears into another cam
gear-wheel, IV, on a shaft, I?, extending from
end to end of the frame.

6o

65

70

75

8o

83

90

95

A bevel-gear wheel, f, fastened to the shaft

12, drives another bevel-gear wheel, g, which
is on a transverse shaft, G, as seen in Fig, 1.
A chain-sprocket wheel, ¢/, fastened to the

shaft G, drives a smaller sprocket-wheel, 4,
upon a transverse shaft, I, by means of a

chain, ¢
On the shaft H a cord or band pulley, I/, is

100



provided, and this pulley operates an endless
cord or band, 22, running longitudinally of the
frame. The cord /? operates the train of spin-

" dles and bobbins of the winding-machine at
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f? as seen in Ifig.12.

regular periods, with gradually decreasing and
increasing speed, according to the gradual in-
crease and decrease of the diameter of the
nose or end of the conical bobbins upon which
the layers of thread or yarn are wound, and
this variable speed is caused by the cam gear-
wheels F T, which are preferably constructed
as foltows : Having obtained the diametrical
proportion of a given full and anempty bobbin,
determine the eccentricity of the wheels thus:
Construct the dividing-curve or pitch-line of
the wheels I T/ by the aid of two equal circles,
T3 T, Fig. 11, the radii of which circles rep-
resent the shortest radii of the cam-wheels
¥ F. Tbe pitch-line above mentioned is of
such shape, as illustrated, that the wheels I I/
produce a variable revolving speed of the bob-
bins in the proportion of 1:2. This propor-
tion is adopted because it is the diametrical
proportion of the empty and full bobbins in
nearly all cases. In accordance with this va-
riation of speed the length of the radii of the
wheels T T/ is gradually increased and de-
creased,so that the angular speed of the wheel
¥’ is the quickest when its shortest radius is
in line with the longest radius of the wheel I,
and it is the slowest when its longest radius
is in linewith theshortest radius of said wheel
T, as illustrated in the drawings. '
In order to construct the dividing-line for
the wheels I IV, a circle, I% of the approxi-
mate diameter, 1004141 or 241, is drawn so
as to touch the circles T? and F* at o, and is
dividedinto a suitable number of equal parts—
say fifty-six or twenty-eight to each semicircle.
The difference between the shortest and long-
est radins, which is forty-one, is measured and
transferred upon an upright line, %, Fig. 12,
at thie end of a horizontal line, f%, which bori-
zontal line is divided into twenty-eight equal
parts, corresponding with the divisions of one
of the semicircles I I+, From the end o of
the line f* to the upper end of the line f? an
inclined line, 4, is drawn, and from the di-
visions 1, 2,8 to 28 of the line f° lines are
drawn up toward line f* and parallel withline
The lines thus obtained
will be the true ordinates for the graduation
of the radii between the longest and the short-
est radius of the dividing-line of the cam gear-
wheel, and these ordinates are added in regu-
lar order, according to their numbers, 1, 2, 3
to 28, to the Jengths of the radii drawn through
the divisions of the circles F? and F4, and
their ends are united by a continuous cam-
curve, I, which is the correct pitch-line for
the teeth of the cam gear-wheels, and upon
this pitch-line the teeth f* are constructed, ac-
cording to well-known rules. The wheels I
T, produced as above described, and illus-
trated in the drawings, will kave the required
eccentricity, while their teeth will be on ter-
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mini of radii of true circles, to which radii
have been added gradually-increased lengths,
and which lengths are those formed between
the straight inclined line f* and the horizon-
tal line /3, said inclined line corresponding to
the straight inclined surface of the desired

70

frustum of the conical bobbin which is to be )

wound by the machine.

‘While I have particularly described the con-
struction of wheels F F/ and the method of
laying out the same, I do not claim the same
as my invention.

Instead of using two equal cam-wheels I!
F/, three equal cam-wheels might be employed
in which the proportion of the shortest and
longest radias would be 10 : 12 approximately,
and so on; but in all cases the constraction
should produce (if the best results are sought)
a cone on the bobbin having a straight-line
surface, and this will be the case if the ovdi-
nates are constructed between the twostraight
lines £3and s* In fact, any other desired di-
ametrical proportion of the empty and full
bobbin than 1: 2 by well-known rules could be
secured in the construction of the cam-wheels
F F.

The cord 7? passes over a number of guide-
pulleys, I I/, pulleys I being stationary, while
pulleys I’ are made vertically adjustable by
having their center pins, i, fastened in vertical
slots i/ of supporting-plates 1%, which plates
are suitably fasfened tothe {rame A, as shown
in Fig. 7. The pulleys 1/, as shown,are grooved
to retain the cord or band A? in position, and
they are made adjustable, as illustrated in said
Fig. 7, in order to give the proper tension to
the cord /2, and thus bave it act uniformly
upon all the spindles.

In Fig. L I have shown the means whereby
the tension of the cord 2? is preserved. It con-
sists of two stationary guide-pulleys, J, suit-
ably fastened to the frame A and having be-
tween them a tension-pulley, J/, fastened to a
weighted lever, j, which hasits fulerum at j on
the frame A. Thus, by bearing upon the cord
1* the tension-pulley J’/ prevents the rope from
becoming slack,

A number of spindles, K, provided with
cylindrical barrels k, are driven by the cord %,
the spindles being arranged parallel with the
axes of the guide-pulleys 1, one pulley for
every pair of spindles, the barrels k resting
upon the cord * during the winding of the bob-
bing. The spindles K are also provided with
ordinary collars, %/, and tenon-pins & for the
purposeof holding the bobbins M in place upon
the portions &% of the spindles.. The ends L*
of the spindles revolve in open-hooked over-
hanging bearings ! of bearing-plates L, and
the ends of the bobbins M rest in cap or coni-
cal bearings N. The barrels & of the spindles
are made exactly of the length of the finished
bobbins, so that when a bobbin is finished the
end edge of the barrel k next the bobbin stands
above the cord %% and thus is'in eondition to
be suddenly thrown longitudinally out of gear
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with it. The ungearing of the spindle is ef-
fected by the lateral pressure and thrust of
the rounded surface of the cord or band against
the rear end edge of the barrel, and this oceurs
when the barrel and lower circumference of
the finished bobbin descend below the plane
of the cord by their weight, as illustrated in
Fig. 2. A stop or pin, U, is provided on the
bearing-plate L, whereby the spindle is pre-
vented from rolling around laterally and fall-
ing through the frame into the machinery be-
low when disengaged from the cord h2. ,

A supporting-bar, I/, is provided for each
bobbin on the frame A, whereby the filled bob-
bin is supported at a proper beight to keep the
spindle out of contact with the cord A2 after
its disengagement from the same,asillustrated
in Figs. 2 and 4.

An upper hook, ?, is provided on the plate
L for the purpose of supporting the frontend
of the spindle after it has been removed out
of the bearing I and before the Dobbin with it
is removed entirely from the machine.

The inner formation of the cup-bearings N
is, as usual, conical, corresponding to the ends
of the bobbins, and the rear parts of the said
cup-bearings haveopenings n large enough to
secure in them a loose fitof the empty bobbins.
These openings n are flared downwardly, as at
2/, in order to facilitate the insertion into their
bearings of the spindles and empty bobbins,
as illustrated by dotted lines in Tig. 4.

Iach cup N is, as usual, provided with a
horizontal slot, %, through which the thread
or yarn is conducted to the bobbin by means
of an eye, o, in the lower end of the recipro-
cating arm O on the feed-bar P.

The upper portion of the arm O is bent at
an angle and provided with a slot, 0% through
which a set-screw, o/, passes, whereby the arm
O is fastened to the bar P, and whereby also
it can be adjusted to any desired position with
reference to the slot #?, in order to suit the re-
quirements in winding bobbins of different
sizes and shapes.

The bar P, to which all the arms O are fast-
ened, is located above and in the rear of the
cups N, s0 as not to be in the way of the oper-
ator during the act of changing the bobbins,
and it is supported at or near its ends by slides
Q, suitably shaped and fitted to the frame A
by means of guides ¢’ ¢* and fastened to the
bar P. These two slides Q are, by means of
pins ¢, connected to the upperends of twole-
vers, R, which are provided with longitudinal
slots # at their centers, and with friction-roll-
ers 7 and tension-springs 7% at their lower
ends. The levers R are thus suspended from
the pins ¢, and they swing around fulerum-
pins s, which are adjustably fastened in verti-
cal slots s’ of angle-plates 8, the latter being
snitably fastened to the frame A,

Asthe upper ends of the levers R invariably
move in the same plane with the slides Q, it is
evidentthat an adjustment of the fulerum-pins
8 to a higher or lower altitude will make the

stroke of the slides Q of léss or greater length
fora givenstrokeof thefriction-rollers7/, This
stroke of the friction-rollers v/ is effected by
two revolving heart-shaped cams, R/, fastened

70

to the shaft I'>,and thetension-springs»?,which .

keep the friction-rollers continually in contact
with the cams. 'When the length of the slots
s’ is not sufficient for the desired change in the
length of the feed the plates S are moved up
or down on the frame A, which for that pur-
pose is provided with a number of holes, s
into which the fastening-bolts §* of the plate S
are inserted.

The thread or yarn X with which the bob-
binsaresupplied is taken from skeins?, loosely
stretehed over reels T T, of which the upper
ones, T, have rigid center shafts, #, fastened to
arms % on a bar, U, suitably attached to the
frame A. The lower reels, 1", have their cen-
ter shafts, ¢%, fastened to levers V, which have
their fulera v in stands VY, snitably fastened to
the frame A.

A deflecting-bar, W, suitably attached to
the frame A, serves as an intermediate gunide
between the skeins and the eyes o in the re-
ciprocating guide-arms O.

Operation: ,The machine is set in motion in
the usual manner by shipping an ordinary
driving-belt from the loose pulley d upon the
fixed pulley d’, whereupon the cord 2? begins
to move with the variable speed above de-
scribed. At the same time the guide-arms O
move back and forward in harmony with the
variations of the speed of the cord /2, whether
from fast to slow or slow to fast. The skeins
being put over the reels, as usual, the yarn-
threads are pulled through the eyes o and at-
tached to the empty bobbins M upon the spin-
dles K in the usual manner, the forward ends
of the bobbins M are inserted into the open-
ings n of the cups N, and the rear end portions
of the spindles are inserted into the hooked
bearings I, whereby the barrels & are brought
into contact with the cord h* and instantly re-
volved, taking the yarn from the skeins at a
uniform speed and winding it upon the bob-
bins spirally, forming a succession of conical
layers of yarn, which give the bobbin the ap-
pearance of a cylinder ending in a cone-frus-
tum. This frustom of the bobbin bears con-
tinually against the inner surface of the cups
N by reason of its spindle lying slightly ob-
lique with respect to the dotted lines */ */,
shown in Fig. 13 upon the cord h?, which set
tends to keep it properly within the cup. By
degrees the wound portions of the bobbins
grow longer and the spindles are pushed grad-
ually toward the front of the machine until the
wound bobbins have attained their full length,
when the rearedges of the barrels & stand over
the cord 4? and the spindles are inspantly
thrown out of gear with the same, The front
ends of the barrels limit the forward move-
ment of the spindles by coming in contact with
the plates L, and the spindles finally rest up-
on the plates Linear the stop ¥, while the bob-
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bins fall upon the bars I/. The hook P will
support the frontend of the spindle with either
an empty, a half-filled, or a filled bobbin upon
it whenever necessary—as, for instance, when
by accident the yarn becomes wound upon that
portion of the spindle which is between the
barrel and bobbin, and owing to being thus
wound upon the spindle will cause by its con-
tact with the band the bobbin and spindle to
revolve, even after the barrel and band are
out of gear. The spindle, witheither an empty,
half-filled, or a filled bobbin upon it, is lifted
by hand or in any proper mauner into or out
of the hook P~ )

This machine is not stopped when the bob-
Lins and spindles are removed or replaced;
nor is it necessary that a whole row or set of
bobbins should be finished at the same time.

The speed of the revolving bobbin-spindles
being variable, in accordance with the varying
diameter of the cone-frastum being formed on
the bLobbin, the discharge-speed of the yarn
from the skeins does not vary, but is uniform
at all times. The inertia of the skeins and
reels does not offer undue resistance to.the
unwinding of the yarn from an increase of
speed, nor an insufficient tension from a de-
crease of speed; and hence the yarn will not
Le discharged too sluggishly or too freely,and
in consequence thereot the bobbins are wound
with an equal tension, and no such defects ex-
perienced as a series of loops or wavy lines,
or sometimes upper layers of yarn cuttinginto
the lower layers of yarnin a manner to cause
frequent breakage of the yarn and necessitate
mending by means of knots. DBobbins wound
in accordance with my invention enhance
greatly the performance of a loom and the

appearance of the goods turned out from it; |

and while these results are secured it is not
necessary to ran the looms at aslow speed.

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

1. The combination of the endless cord,
band, or rope /% arranged to drive all the bob-
bin-spindles by contact from below, with the
spindles, hooked overhanging bearings, and
mechanism for supporting and controlling the
band and for driving the band and spindles,
substantially as and for the purpose described.

2. The plate L, provided with the hooked
overhanging bearing I, in combination with
the spindle and means for keeping it up in its

bearing and for driving it, substantially as and
for the purpose described.

3. The plate L, formed with the top rest, 7,
for supporting the bobbin-spindle while idle,
in combination with the said spindle and the
stop-bar 1./, substantially as and for the pur-
pose described.

4. The combination, with the spindles, of the
endless band, cord, or rope /% arranged below
the spindles, means for driving said band,
means for keeping the band at a proper ten-
sion and in contact with the barrels of the
spindles, and the plate L, provided with over-
hanging hooked bearings l, substantially as
and for the purpose described.

5. The combination of the slides Q with the
levers R, provided respectively with the slot
r, pivot ¢, and bearing ', the plates S, pro-
vided respectively with slot &/, adjustable ful-
cra-pins s, feed-bar P, arranged above and in
rear of the bobbin-holding caps and provided
with arm O aund eye o, cams RY, springs 7%
shatft F?, means for operating this shaft, eaps
N, bobbin-spindles, and means for operating
these spindles, substantially as and for the
purpose described.

6. The combination of the endless cord A?,
adjustable guide-pulleys I', means for operat-
ing the endless cord, spindles, and cups N, or
other similarsupport with the plateL, provided
with overhanging hooked bearings I, substan-
tially as and for the purpose described.

7. The combination of the endless cord or
band 4* with the stationary guide-pulleys J,
weighted tension-pulleys J’, spindles, plate L,
provided with overhanging bearings [, and
means for driving the endless cord or band,
substantially as and for the purpose described.

8. The bar L/, in combination with the end-
less cord or band 2%, spindles provided with
barrels, bobbin-holding cups, plates L, provid-
ed with the bearings I, and means for driving
the band or cord, substantially as described.

9. The plate L, provided with the stop I’ and
the beariug {, in combination with the stop-bar
LI/ and the spindle, whereby the spindle is pre-
vented from getting out of its bearing I and
rolling down into the machine, substantially
as set forth.

JOHN H. CROWLEY.

Witnesses:

FRANCIS LERLINE,
R. M. HARTLEY.
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