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o all whom it may concer. .

Beitknown thatI, EDWARD E. BRADLEY, a
citizen of the United States, and a resident of
Stonington, in the county of New London and

5 State of Connecticut, have inventedanewand
useful Improvement in a Combined Spinning
and Twisting Machine, of which the following
is a specification. ,

- The objectof my invention is to provide cer-
10 tain improvements in the construction, form,

and arrangement of the several partsof acem-

bined spinning and twisting machine, where-

by the operation of the machine is made more

simple and effective and its spindle capacity
15 is materially increased.

A further object is to provide certain im-
provements in the stop-motion for the twist-
ing or take-up spindles in which the take-up-
spindle-driving belt is automatically disen-

2¢ gaged from a spindle and the rotation of the
spindle stopped when a thread being wound
thereon breaks.

A still further object is to provide means.
under the control of the operator for throw-

25 ing the rocking tripping device into and out
of operation at pleasure. »
A practieal embodiment of my invention
is represented in the accompanying drawings,
in which—
Figure 1is a rear-end view of the machine,

32 !
a portion of the rear end frame being broken

away. TIig. 2isa front end view of the-ma-
chine. Tig. 3isa view of the machine in side
elevation. TFig. 4 is a top plan view of the

33 same, the top longitudinal spacing-bar being
removed to more clearly illustrate the parts
beneath the same. Fig. 5 is an enlarged ver-
tical transverse section through the portion
of the machine which includes the take-up

49 spindles, the double feed-rolls, and their ad-
jacent parts. Tig. 6 is an enlarged detail
view showing the manner of throwing the
tripping deviees into and out of operation.
Tig. 7 is a transverse sectional view of the

45 same with the parts in their operative en-
gagement. Fig. 8is a detail view of the de-
viee for moving the twisting or take-up-spin-
dle driving Delt out of engagement with the
spindle and the brake for positively stopping
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the rotation of the spindle. Fig. 9 is an en- 50
larged detail view, in vertical transverse sec-
tion, through the double feed-rolls, the trip-
ping device, and their adjacent parts. Fig.
10-is a detail top plan view showing two ad-
jacent take-up spindles in horizontal section, 55
one of the spindles being shown in engage-
ment with the driving-belt and the other
spindle being shown out of engagement with
the driving-belt; and Fig. 11 is a vertical sec-
tion through the device for moving the driv- 6o
ing-belt away from engagement with the take-
up spindle. :
“The framewolk of the combined spinning
and twisting wachine which is illustrated
herein comprises a front end upright 1 and a 65
rear end upright 2, connected by three spin-
dle-supporting rails 3 4 5, the siderails 3 and 5
being each adapted to support two rows of de-
livery or spinning spindles 6 and 7, spaced a
short distance apart. : 70
The intermediate rail 4 is located between
the side rails 38 and 5 a distance above the
same, which intermediate rail 4 is fitted to
support two rows of twisting or take-up spin-
dles 8 and 9, spaced apirt along the same.
In the accompanying drawings I have rep-
resented, for illustrating the operation of the

75

 driving mechanism, three spindles in each of

the rows above referred to. A plurality of
idler-pulleys 10 are mounted on the side spin- 8o
dle-rail 8 in position to hold the belt, to be
hereinafter described, against the spindles 6
and 7. :

A plurality of idler-pulleys 11are mounted
on the side spindle-rail 5 in position to hold 83
the belt, to be hereinafter described, against
the spindles 6 and 7, carried by said rail. A
plurality of idler-pulleys 12 are mounted on
the take-up-spindle rail 4 for the similar
purpose of holding the driving-belt therefor go
againstthetake-up spindles 8 and 9. A hori-
zontal head-shaft 13 is mounted to rotate in -
suitable bearings 14 15 in the ends of brack-
ets 16 17, bolted or otherwise secured to the
front end upright or frame 1. This head- 95

shaft 13 is provided intermediate the brack-
ets 16 and 17 with a fast pulley 18 and a
loose pulley |19, which may be engaged at
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‘noted by 21.

pleasure by a driving-belt 20, leading to a
source of power, (not shown herein,) which
drive-belt is constantly driven in the direc-
tion indicated by the arrow thereon.

The belt for driving the two rows of spin-
dles 6 and 7 carried by the side rail 5 is de-
This belt passes between the
two rows of spindles and is held against the
same by the drums or pulleys 11, hereinbefore
referred to. At the front end of the machine
this belt passes around two pulleys 22 23, lo-

cated on the head-shaft 13 upon opposite sides
of the bearing 14, the pulley 23 being fixed
to rotate Wlth the shaft, while the pulley 22
is free to rotate in the opposite direction
thereon.

At the rear end of the machine the drive-
belt 21 passes around an idler-pulley 24,
mounted in a bracket 25, secured to the rear
end uprightor frame 2. After the belt leaves
the under sides of the fast and loose pulleys
23 22 on the head-shaft 13 it passes around an
idler tightening-pulley 26, which is mounted
in a bracket 27, fitted to slide in a rocking
frame 28, hinged at 29 to a bracket 30, secured
to the front end frame or upright 1.

Theidler-pulley 26 is held under adjustable
spring. tension to keep the required tension
on the belt 21 by means of a spring 31, con-
nected at one end through a rod 32 to the
sliding bracket 27, and at its other end pro-
vided with a screw threaded rod 33, which
passes through an intermediate upright or
frame 34. This screw-threaded rod 33 is pro-
vided with an adjusting-nut 35, which bears
against the rear face of the npright 34. By
turning this adjusting-nut 35 the tension of
the belt may be accurately adjusted. The
two rows of spindles 6 and 7 earried by the
side rail 3 are similarly driven to those car-
ried by the side rail 5 by means of a driving-
belt 36, which passes between the two rows of

spindles and is held in driving contact there-

with by the intermediate pulleys or drums 10.
At the front of the machine the driving-belt
36 passes around two pulleys 37 38, located

on the head-shaft 13 upon opposite sides of-

the bearing 15, the pulley 38 being fixed to
rotate with the said shaft, while the pulley 37
is Ioose thereon, so as to permit 1t o berotated
by the belt in the reverse direction to the
shaft.

At the rear end of the machine the belt 36
passes around an idler-pulley 89, mounted in
a stationary bracket 40, bolted or otherwise
secured to the rear end frame or upright 2.
After the belt 36 leaves the under sides of the
pulleys 37 38 it passes around a tension de-
vice,(not shown herein,)which is constructed,
arranged, and operated quite similar to the
tension deviee hereinbefore deseribed in con-
nection with the driving-belt 21.

The two rows of tw1%m0 or take-up spin-

“dles S and 9 carried” by the intermediate rail

4 are driven in the opposite direction to the
spinning-spindles 6 and 7 by a belt 41, which
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passes between the two rows of spindles 8 and
9 and is held normally in engagement there-
with by the intermediate idler-pulleys or
drums 12.

At the front end of the machine the belt 41
passes around a driving-pulley 42, fixed to the
head-shaft 13, intermediate the main driving-
pulley 18 and the fast pulley 38. Thebelt 41
is led in the proper direction between the
twisting or take-up spindlesto drive the spin-
dles in the reverse direction to the spinning-
spindles in the following manner: As the belf
41 leads upwardly from the lower side of the
driving -pulley 42 it passes around an idler
guide-pulley 43, mounted at an angle to the
horizontal shaft 13 in a bracket 44, bolted or
otherwise secured to the front face of the end
frame or upright 1. This pulley 43 is util-
ized for directing the belt 41 into engagement
with the row 9 of take-up spindles. As the
belt leaves the rows 8 of take-up spindles at
the front end of the machine it passes par-
tially around a large guide-pulley 45, fixed to
rotate with ahorlzontal shaft 46, mounted in
suitable bearings 47 in the forward end of a
bracket 48, bolted or otherwise secured to the
front face of the end upright or frame 1. The
belt 41 then passes downwardly from the
guide-pulley 45 into engagement with the pul-
lev 42, fixed to the head Zhaft. A pulley 49
is fixed to the shaft 46, to which the guide-
pulley 45 is fixed, wh1ch pulley 49 is engaged
with a belt 50, which is nsed for driving the
stop - motion - controlhnn mechanism, to be
hereinafter described.

At the rear end of the machine the driving-
belt 41 passes around an idler-pulley 51,
mounted in a block 52, fitted to slide longitu-
dinally in a bracket 53, bolted or otherwise
secured to the back face of the rear upright
or frame 2. This block 52, and thereby the
pulley 51, may be adjusted longitudinally for
tightening and loosening the belt 41 by means
of an ad]usmno-sm ew 54: which engages the
said bloek 52 and br acket 53. It will thus be
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seen that the driving-belt 41 may be adjusted -

to the required tension at the back of the ma-
chine.

It it be desired for certain classes of work
that all of the spindles be driven in the same
direction, it may be done—as, for instance, by
reversing the positions of the fast and loose
pulleys 23 22 and the fast and loose pulleys
38 37

The driving mechanism,construeted and ar-
ranged as hereinabove set forth, is extremely
simpleand one in which the belt can be readily
and accurately adjusted to perform toanicety
the work required. Turthermore, the struc-

ture is materially simplified by utilizing the
horizontal head-shaft with the fast and loose
pulleys mounted thereon, as hereinabove de-
seribed.

The several rows of delivery or spinning
spindles may be mounted in suitable station-
aryor rocking bearings supported by the side
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rails 3and 5. The two rows of take-up spin-

dles are mounted in stationary bearings car-

ried by the intermediate rail 4.

A thread-guide ring 55 surrounds each one
of the vertically-disposed take-up spindles 8
and 9, whieh thread-guide rings are carried
by two guide-ring rails 55%, located above the
spindle-rail4. These guide-ring rails are lon-
gitudinally adjustable on a common support
formed by branches 56,the outerends of which
are connected to the guide-ring rails by a bolt-
and -slot connection.. The guide - ring rails
have elongated slots 55%*, the branches 56
have elongated slots 56* at right angles to the
slots 55%%, and a bolt 56** passes through each
pairof intersecting slots for clamping the rails
to the branches in the desired longitudinal
and lateral adjustment relative to the take-up
spindles. The thread-guide-ring rails 55* are
reciprocated verticallyfor guiding the threads
onto the bobbins carried by the take-up or
twisting spindles by the following mechan-
ism: A plurality of rods 57 depend from the
supporting branches 56, the lower endsof the
said rods 57 being engaged with the upper
arms 38 of rocking levers, the lower arms 59
of which are connected by a connecting-rod
60, so that the two levers are caused o rock
in unison.

A cam-shaft 61 is mounted in a suitable
bracket 62, bolted or otherwise secured to the
rear upright 2 of the machine. A cam 63,car-
ried by the shaft 61, engages one arm 64 of a
rockinglever mounted in a bracket 65,secured
to the under sides of the side rails 3 and 5.
Anotherarm 66 of the last-named lever is con-
nected through a rod 67 to the lower arm 59
of the adjacent rocking lever, which engages
one of the depending rods 57. A third arm
68 of the cam-lever is provided with a coun-
terbalance-weight 69, which servestosubstan-
tially counterbalance the weight of the guide-
ring rails 55% so as to permit an easier re-
ciprocation of the said rails 55%.

A gear70is fixed to the cam-shaft 61,which
gear meshes with a worm 71, carried by a

“worm-shaft 72, mounted in suitable bearings
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in the rear upright 2 of the machine. This
worm-shaft 72 has fixed thereto a driving-
pulley 73, which is driven by means of a belt
74, leading from a pulley 75, fixed to one of
the shafts which carry the friction driving-
drums, to be hereinafter described.

The tops of the end uprights 1 and 2 are
spaced apart by a longitudinal bar 76. The
end uprights 1 and 2 are also spaced apart be-
tween the take-up-spindle rail 4 and the top
bar 76 by means of three tubular bars 77 78
79, which also serve as supports for portions
of the tripping mechanism.

Themeans foroperating the tripping mech-
anism for simultaneously throwing the dou-
ble feed -rolls and the take-up spindles out
of operation is constructed and arranged as
follows: Two longitudinal shafts 80 81 are
mounted in suitable bearings in the end up-
rights1 and 2 above and adjacent to the three

7879.
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tubular bars or braces 77 78 79. A horizontal
cross-shaft 82 is mounted in bearings 83 of a
bracket 1 near the top of the machine. This
shaft 82 has fixed thereto a pulley 85, which
is driven through the belt 50, leading from
the pulley 49, fixed to the shaft 46, hereinbe-
fore described. .

By causing the belt which drives the take-
up spindles to engage the pulley 45 of the
shaft 46, which drives the feed-roll-driving
shafts, I am enabled to accurately adjust the
speed of the spindles and feed-rolls with re-
spect to each other, as there will be no slip
between the belt and the pulley. This could
not be done if the feed-roll-driving mechan-
ism were driven directly from a drive-pulley
on the head-shaft, as there would always be
more or less slipping of the belt and conse-
quent uneven operation of the take-up spin-
dles and feed-rolls. The shaft 82 is further
provided with a Dbevel-gear 86, which inter-
meshes with a bevel-gear 87, fixed to a stud-
axle 88, mounted to rotate in bearings 89,
carried by a bracket 90, secured to the front
upright 1 of the machine. A spur-gear 91 is
fixed to the stud-axle 88, which gear inter-
meshes with a-gear 92, fixed toastud-axle93,
carried by a bracket 94, secured to the front
upright 1. A smaller gear 95 is also fixed to
the stud-axle 93, which-gear meshes with a
larger gear 96, fixed to the longitudinally-ex-
tended shaft 81, hereinabove described. The
shaft 81 is further provided with a spur-gear
97, fixed thereto, which intermeshes with a
spur-gear 98, fixed to the longitudinally-ex-
tended shaft 80. ‘

The relation of the several gears is such
that the two shafts 80 and 81 may be driven
at the required speed relative to the speed of
the twisting or take-up spindles. ]

The rotary shafts 80 81 are provided at in-
tervals corresponding to thenumber of wind-
ing-spindles with grooved rolls 99, upon each
one of which normally rest, so as to be driven
thereby, the two grooved feed-rolls.100 101.
These feed-rolls are loosely hung in bearings
in a removable bracket 102, supported by a
bracket 103, fixed to a spring-actuated ver-
tically-movable releasing-rod 104. This rod
104 is guided near its upper end in a lug 105,
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projecting upwardly from a bracket 106, se- -

cured to two of the tubular braces 77 78 79,
the lower end of the rod being guided by
passing through the take-up-spindle rail 4.
A spring 107 is interposed between the in-
termediate bar 4 and a collar 108, fixed to the
bar 104, tending at all times to lift the bar to
the limit of its upward movement, the tension
of the spring being adjusted by the position
of the collar 108 with respect to the rail 4.
Theé brackets 106, hereinbefore referred to,
are clamped to the tubular braces 77, 78, and
79, the brackets along one side of the machine
being clamped to the tubular braces 77 73
and the brackets along the other side of the
machine being clamped to the tubular braces
Each bracket 106 is clamped in -posi-
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tion by means of an under platé 109 and a

-serew-bolt 110, which is used for driving the

bracket 106 and under plate 109 snugly into
engagement with two of the tubular braces.

A two-armed hook-lever is hinged at 111 to
a lug 112, uprising from the bracket 106, the
upper arm 113 of the said lever being pro-
vided with a hook 114, which is fitted to nor-
mally engage a projection 115 on the bracket
103, which is secured to the vertical rod 104.
The lower arm 116 of the hook-lever has
hinged thereto a two-armed lever, the inner
arm of which is heavier than the outer arm
118, so that when the parts are in their nor-
mal position the end of the arm 117 will be at
the limit of its downward movement, ouf of
the path of the oscillating tripper, to be here-
inafter desecribed.

The bracket 106 has hinged thereto two
thread-controlled levers, the upper arms 119
120 of which are provided with eyes 121 122,
through which the two threads from the de-
livery or spinning spindles pass. The lower
arms 123 124 of the said levers are weighted,
50 as to normally swing the levers inwardly
when the levers are released by the slacken-
ing or breaking of the threads. These lower
arms 123 124 of the levers rest upon the for-
wardly-extended arm 118 of the trip-lever. A
loop-stop 125 is carried by the bracket 106 in
position to limit the inward movements of the
thread-controlled levers. Theupper arms119
120 are normally held against a rod 126, ex-
tending from the front to the rear upright of
the machine, by the tension of the threads
leading from the bobbins on the spinning-

-spindles, which threads pass around a sec-

ond longitudinally-extended bar 127, located
above the bar 126, and alittle fartherout than
the bar 126.

A rock-shaft 128 is mounted in suitable
bearings in the end uprights 1 and 2 and ex-
tends along the middle of the machine adja-
cent to the tension device hereinbefore de-
scribed. This rock-bar is provided with a
plurality of trippers 129, fixed thereon, one
tripper being. utilized for operating the two
adjacent take-up spindle and feed-roll con-

“trolling mechanisms upon opposite sides of
> the machine.

These trippers 129 are sc¢ ar-

. ranged that they will engage the inner arms

55

117 of the trip-levers when the arms have been

raised by the depression of the outer arms 118
by the release of one or both of the thread-
confrolled levers.

The rocking movement of the shaft 128 is
sufficient to release the hook-lever from its
engagement with the bracket 103, fixed to the
vertically-reciprocating rod 104, whenthe trip-
ping-leverisin the path of the tripper carried
by the said shaft. Thisshaft 128 is operated
as follows: An arm 130 is fixed to the shaft
near the front upright, which arm is provided
with a slot 131.

A shaft 132 is mounted to rotate in eccen-
trie bearings 133, which in turn are mounted
in a bearing 134, secured to the end upright

731,272

1 of the frame. This shaft 132 has fixed
thereto a spur-gear 135. An arm 136 projects
from the eccentric bearing-sleeve 133. As
this arm is swung it will move the shaft 132
bodily up or down to bring its gear 135 into
or out of engagement with the gear 98, fixed
to the rotary shaft 80. Alateh137is hinged
to engage the arm 136 for holding the shaft
132 in its geared connection with the shaft
80. Theshaft132has an eccentric138, which
eccentric is connected to the arm 130 by a
link 139, the lower end of which embraces the
eccentric, and the upper end of which is ad-
justably secured to the arm 130 along the
elongated slot 131.

Beneath therail 4, whieh supports the take-
up spindles, I secure an outwardly-extended
arm 140 to the lower end of the vertically-re-
ciprocating bar 104. The outer end of the
arm 140 has an uprising bar 141, adjustably
secured thereto by means of a set-screw 142.
Thisbar141 isfitted to slide vertically through
therail4. A cam-plate 143 is adjustably se-
cured to the upper end of the bar 141 by means
of a clamp-screw 144. This plate 143 has a
diagonally-arranged cam-groove 145 therein.
Spiral thread-tension devices 146 147 are se-
cured tothe cam-plate143in position toengage
the strands of thread as they leave the bob-
bins on the spinning-spindles. Xach pairof
tension devices comprises a wire having a
coil formed therein near each of its ends, the
number of winds in the coil being more orless
as the tension on the thread is required to be
greater or less.

The device controlled by the cam-plate for
disengaging the driving-belt from the take-
up spindle is constructed and arranged as
follows: A vertical stud-axle 148is adjustably
clamped to the spindle-rail 4 by a screw-bolt
149,which eccentrically engages the said stud-
axle, sothat when the bolt 149 is loosened the
said axle may be swung around into different
positions relative to its adjacent spindle and
the belt. Arocking roller-supporting bracket
150 is mounted on the stud-axle 148, which
bracket is provided with an L-shaped arm
151,the vertical branch of which forms a bear-
ing for an idler-roller 152. In the presentin-
stance this idler-roller 152 is provided witha
cenfrally-arranged pin 153, which is sup-
ported in a socket 154 in the vertical branch
of the arm 151. The roller 152 is further pro-
vided with a depending flange 155, surround-
ing the vertical branch of the L-shaped arm
15]. This roller 152 is positively swung into
engagement with the belt for foreing it away
from the take-up spindle by means of a pin
156, secured to the bracket 150, which pin is
located in the cam-slot 145 in -the plate 143.
Aroller-retaining plate. or guard 157 is secured
to the top of the stud-axle 148 by means of a
screw 158, which guard is so located that the
roller will be swung beneath the same when
engaged with the belt for preventing the roller
from escaping from its supporting-bracket.

To stop the rotation of the take-up spindle
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immediately after the belt has been released
from its engagement therewith, I provide a
spring-actuated brake-arm 159, which is se-
cured to the roller-supporting bracket 150 by
means of a screw 160, so that the free end of
the brake-arm 159will be swung into and out
of engagement with the said spindle as the
bracket 150 is swung into and ount of engage-
ment with the belt.

The collar 108, which is secured to the ver-
tieally-reciprocating rod 104 for forming astop
for one end of the extension-spring 107, also
has secured thereto a thread - guide 161,
through the eye of which the double thread is
led from the feed-rolls to the ring guide of the
take-up spindles. The two strands of the
thread are led from the bobbins on the spin-

ning-spindles separately through the thread--

tension devices 146 147. From thence they
are led upwardly through the eyes 121 122 of
the thread-controlled levers. Irom thence
they are led outside of the bar 127 through
eyes 162 in the top bar 76 of the machine.
The threads are then led fogether down to the
feed-rollers 100 101. The thread is caused to
pass several times around these feed-rollers
and from thence partially around the friction
driving-roller 99. The thread isled from this
friction driving-roller downwardly through
the thread-guide 161 to the ring guide 55, car-
ried by the supporting-bar 56, which ring
guideserves tolay thethread accurately along
the bobbins of the take-up spindles as the bar
is reciprocated..

The operation of the device is as follows:
After the machine has been threaded and
started the feed-roll-tripping means is thrown
into operation by swinging the arm 136 down-
wardly into engagement with the lateh 137.
As long as the strands of the threads do not
break the trippers 129 willrock back and forth
above the arms 117, controlled by the thread-
controlled levers. “Should one of the strands
of the thread brake, it would release its lever,
asshownin Fig. 9, thus throwing the weighted

arm 117 up into the path of the tripper, so-

that when the tripper swings it will release
the hook-lever 113 and permit the bar 104 fo
slide upwardly and carry the double feed-rolls
100101 out of engagement with theirdriving-
roller 99. This upward movement of the bar
104will also eause the cam-plate carried there-
by to positively rock the roller 152, which it
controls, into engagement with the driving-
belt for forcing the belt away from the talke-up
spindle. As the roller forces the belt away
from the spindle the brake-arm 159 will be
brought into engagement with the spindle for
positively stopping it. The belt will tend to
Ti0ld the roller in engagement therewith until
the rolleris positively swung away thereifrom,
because the roller ismoved in the same direc-
tion as the belt is driving, as the roller is
broughtinto engagement with the belt. Also
as the roller.is swung into engagement with
the belt it will be swung under the retaining
plate or guard 157 to prevent the roller from

5

being thrown out of its bearing. If it is de-
sired to stop the winding of the thread upon
any one of the take-up bobbins by hand, it
may be done by swinging the upper arm 113
of the hook-lever rearwardly sufficiently to
release the bracket 103, secured to the verti-
cally-reciprocating rod 104, thus permitting
the rod to slide upwardly to simultaneously
lift the double feed-rolls 100 101 away from
their driving mechanism and force the driv-
ing-belt away from the take-up spindle.
‘Whenthe two strands of the thread have been
mended and drawn through the eyes 121 and
122 of the thread-controlled levers, the said
levers will permit the arm 118 of the rocking
lever carried by the hook-lever to rise as the
arm 117 drops down by gravity out of the
path of the tripper 129. The bar 104 is then
depressed until the hook 114 on the hook-
lever engages the projection 115 on the feed-
roll-supporting bracket. This operation will
again start the winding of the thread upon
its bobbin. '

It will be seen that the parts constructed
and arranged as above set forth may be very
quickly and readily interchanged. Itwill also
be seen that the operation of the parts is ex-
tremely simple and effective.

What I elaim is—

1. Asuitable frame, feed-roll devices along
the opposite sides of the frame, driving means
therefor, a common oscillating tripper, and

Jevers under the control of the tension of the

threads for permifting the tripper to release
the feed-roll devices when the thread breaks.

2. A feed-roll device comprising a frietion
driving-roll, feed-rolls normally driven there-
by and means for automatically lifting the
feed-rolls away from the frietion driving-roll
when the thread breaks comprising a spring-
actuated rod,the roll-supporting bracket fixed
thereto, a hook-lever and an oscillating trip-
per arranged to release the hook-lever from
the bracket.

3. A feed-roll device comprising a frietion
driving-roll, feed-rolls normally driven there-
by, a spring-actuated rod, a roll-supporting
bracket carried thereby, a hook-lever,an oscil-
lating tripper and thread-tension-controlled
levers arranged to cause the oscillating tripper
to release the hook-lever from the roll-sup-
porting bracket when the thread breaks.

4, A feed-roll device comprising a friction
driving-roll, feed-rolls normally driven there-
by, a spring-actuated rod, a feed-roll-lifting
bracket carried thereby, an oscillating trip-
per, a hook-lever, a two-armed lever carried
thereby and thread-tension levers arranged
to bring the said two-armed lever into the

path of the oscillating tripper for causing it
to release the hook-lever from engagement

with the feed-roll-lifting bracket.

5. A feed-roll device comprising a friction
driving-roll,feed-rolls normally resting there-
on, a spring-actuated rod, & feed-roll-lifting
bracket carried thereby and a bracket in
which the feed-rolls are mounted, the said
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bracket being 1emovab]e from the roll-lifting
bracket.

6. A suitable framework, having end ap-
rights and braces connecting the same, a feed-
roll-controlling device comprising a bracket
secured to the said braces,ahook-lever hinged
thereto, a two-armedlever hinged to the hook-
lever, thread-tension levers hinged to the
bracket in position to swing the inner arm of
the two-armed lever upwardly, an oscillating
tripper arranged to engage the inner arm of
the two-armed lever when swung upwardly,
a friction driving -roll,. feed-rolls normally
driven thereby, a spring-actuated rod and a
feed-roll-lifting bracketsecured thereto, nor-
mally held deplessed by the said hook- leve1

7. Spinning -spindles, means for driving
them, take-up spindles, means for driving
them, an interposed feed-roll device, means
for operating it, a tripper-carrying rock-shaft
and independentmeans for starting and stop-
ping the tripper-carrying rock-shaft.

8. A feed-roll device comprising a rotary
shaft, a friction driving-roll thereon, feed-
rolls normally driven thel eby, a tupper car-
rying rock-shaft and means. for connecting
and disconnecting the rock-shaft and friction-
roll-driving shaft.

9. Afeed-roll device comprising a rotary
shaft, a frietion driving-roll thereon, feed-
rolls normally driven the1 eby, a tmpper car-
rying rock-shaft and means for connecting
and disconnecting the rock-shaft and frletlon-
roll-driving shafﬁ comprising a stud-shaft, an
eccentric bearing therefor, & gear carried
thereby, a gear carried by the friction-roller-

driving shaft, an eccentric connection be-’

- tween the stud-shaft and the rock-shaft and

40

means for connecting and disconnecting the
said gears. -
10. A feed-roll device and its operating

" means having a friction-roll-driving shaft, a
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tripper-carrying rock-shaft and means for
connecting and disconnecting the two shafts
comprising a stud-shaft, a gear carried there-
by, a gear carried by the fnctlon roll-driving
shaft, a connection between the tripper-car-

rying rock-shaft and the stud-shaft and an

eccentric bearing for the stud-shaft whereby’

its gear may be moved into and out of engage-
ment with the gear carried by the friction-
roll-driving shaft.

11. A feed—1 oll device and its operating
means having a friction-roll-driving shaft, a
tripper-carrying rock-shaft and means for
connecting and disconnecting the two shafts
comprising a stud-shaft, a gear carried there-
by, a gear carried by the fnctlon roll-driving
shaft, a connection between the tnpper-em-
rying rock-shaft and the stud-shaft, an ec-
centric bearing for the stud-shaft Whereby its
gear may be moved into and out of engage-
ment with the gear carried by the friction-
roll-driving shatt and means for removably
holding thc said gear connected.

12. A spindle, a driving-belt ther efor, a

. roller-supporting bracket arlan"ed to swing
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in a horizontal planeinto and out of engage-
ment with the belt, and means for positively

swinging the bracket in both directions.

13. A’spindle, a driving-belt therefor and
means for foreing the belt away from the spin-
dle comprising a roller-supporting bracket ar-
ranged to swing in a horizontal plane into
and out of engagement with the belt and a
cam-plate for positively swinging the bracket
in both directions.

14. A spindle, a driving-belt therefor and
means for automatically forcing the belt away
from the .spindle and positively stopping
the spindle, comprising a roller-supporting
bracket arranged to swing in a horizontal
plane into and out of engagement with the
belt and a brake-arm carried by the bracket
arranged to engage the periphery of the spin-
dle When the brdcket is swung 1nto engage-
ment with the belt.

15. A spindle, a dnvmg-bclt therefor and
means for automatically forcing the beltaway
from the spindle: and positively stopping
the spindle, comprising a roller-supporting
bracket arranged to swing in a horizontal
planeinto and out of engagement with the belt
and a spring-actuated brake-arm carried by
the bracket arranged to engage the periphery
of the spindle when the bracket is swung into
engagement with the belt.

16. A spindle, a driving-belt therefor and
means for automatically forcing the belt away
from the spindle and positively stopping
the spindle comprising a roller-supporting
bracket arranged to swing into and out of
engagement with the be]t a cam-plate for
positively swinging the bracket and a brake-
arm arranged to engage the spindle when the
bracket is swung into engagement with the
belt.

17. Aspmdle,adrlvmw-belt therefor,means
for automatically forcing the belt away from
the spindle comprising a stud-axle, a roller-

supporting bracket hinged thereon, and a

cam-plate arranged to swing the bracket into
and out, of engagement with the belt.

18. A spindle, a driving-belt therefor and
means for automatically forcing the belt away
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from the spindle comprising a stud-axle,

means for adjusting the axletoward and away
from the belt, a roller-supporting bracket
hinged on the axle and a cam-plate arranged
to swing the bracket into and out of engage-
ment with the belt.

19. A spindle, a driving-belt therefor and

‘means for automatically foremo the beltaway

from thespindle comprisinga hlnwed bracket,
a roller supported thereby, means for swing-
ing the roller into and out of engagement

120

125

with the belt, and a stationary guard arranged -

to prevent the removal of the roller when the
roller is swung into engagement with the belt.

20. A spindle, a driving-belt therefor and
means for antomatically forcing the beltaway
from the spindle comprising a swinging rol-

ler-supporting bracket, a cam-plate arranged

to swing the bracket into and out of engage-
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ment with the belt and a spring-actuated
rod connected to the cam-plate.

21. A plurality of rows of take-up spindles,
means for driving them, guide-rings for the
spindles, a common support and a plavality
of guide-ring rails carried thereby and in-
dependently adjustable longitudinally along
the support.

92. A plurality of rows of take-up spindles,

means for driving them, guide-rings for the |:

spindles, a plurality of guide-ring rails, a

7

common support for the rails and means for
adjusting the rails longitudinally and later-

_ally on their support.

In testimony that I claim the foregoing as
my invention I have sighed my name, in pres-
ence of two witnesses, this 21st day of April,
1902.

EDWARD E. BRADLEY.

Witnesses: '

H. W. LANPHEAR,
FrRED A. ALLEN.
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