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UNITED STATES

. DICKERSON G.

BAKER, OF WVILLIMANTIO CONNEOTIOUT ASSIGNOR TO

THE AMERICAN TIIREAD C‘OMPANY OF NEW YORK, N. Y
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SPECIFICATION forniing part of Letters fatent No. 652,449, dated June 26; 1900,

ﬂpplicati‘qn filed February 9, 1900, Serial No, 4,583.

(o model.

To all whom it mar J CONCETTL:

Be it known that I, DIOKERSON G. BAKE IR,
a citizen of the United States, residing at Wil-
limantie, county of Viﬁndham St&te of Con-
necticut, have invented certain new and use-
fual Improvements in Winding-Machines, of
which the following is a fnll clear and exact
description.

My invention relates to W llldlﬂo‘ machinery.

Among the objects are mmphmty of con-
struction. , Speed, effectiveness, and durability

in oper atmn and economy of space and econ-

omy of power.

Referring to the drawings, Figure 1 is a
front elevation. Fig. 2 is a Slde elevatlon of
Fig. 1 looking in the direction of the arrow.
I‘lﬂ' 2 18 an elevatmn of the opposite side of
Flg 1. Fig. 4 is a' detached view of a por-
tion of the apparatus. Iig. 51is a side eleva-

tion of Iig. 4. Fig. 6 is a detached view of.
other por tIOHS of the apparatus slightly en-
larged. Fig. 7 is a side elevation of TFig. 6.’

I‘w 3isa 1elatwely enlarged detached view
of a detail of construction.

1is a frame upon which the parts of the
winding-machine are suitably mounted.

21y a positively power-driven cop-spindle

which extends from a shaft 3, rotatably
mounted in a suitable bushing 4, said shatt |

carrying a cone-pulley 5.

- 6 is a second cone-pulley coupled to the
cone- pulley b bymeansofabelt 7. The cone-
pulley 6 has fixed thereto a driving-belt pul-
ley 8. The pulleys 6 and 8 are rigidly mount-
ed upon a rotatable shaft 9.  (See Iig. 1.)
Cauled by this shaft 9 is a loose pulley 10.

11 is a driving-belt. By shipping the driv-
1uw-be1t 11 fmm the loose pulley 10 to the
pulley 8 the machineis started. - In Fig. 3 the
belt is positioned upon the pulley 8. The ro-

tation of cone-pulley 5 rotates the cop-spindle
2. Thespeed relation of the pulleys's and ¢

may be varied in the well-known manner by
shifting the position of the belt 7 upon said
pulleys. The shifting of the position of this

belt 7 is aceomphshed asiollows: 12 isa belt-

guide mounted upon a longitudinally-adjust-
ble rod 15. Thelongitudinal position of this

rod may be varied, as’ desued in either di-
50 rection—for exa,mp_le,by_ means of a hand- |

desired.

to conveyv the belt 11 onto the fixed

: Wheel 14 and the well- Lnown sclew-thlead'

adjustment. (Notshown.)

- Asabove stated, the pulleys 6 and 3 are at-
tached rigidly to the shaft 9, so that when
sald pulleys are driven by belt 11 said shaft
Y will be rotated therewith.
19 1s a pinion 15, which meshes with a pinion

Carried by shaft

16, which in tmn meshes with a gear 16%,
mounted upon the shaft 17, which may carry

a cam 18 for a purpose heremafter desecribed.

The gear 16* meshes with a pinion 19, carried
by a ‘shaft 20, which in turn carries a rotary
thread-guide 21.
guide may be eylindrical, as shown, or the
periphery thereof may taperlike a cone. .
rotation of the shaft 9 will therefore cause
the rotation of the thread-guide 21,
periphery of the thread-guide 21 is a shallow
spiral groove 22 of any Bmtable piteh or an-
gle, Whl@h groove may cross and recross, if
| ThIS groove 22 does not extend en-
tirely through the shell of the guide 21, but
18 prefelably slightly deeper than the thick-
ness of the thlead or cord to be wound and is
also of slightly-greater width than the thick-
ness of said thread

- -23is a thread or cord to be wound. In Figs.
6and 7 the thread 23 is illustrated by& heavy
black line; but no attempt is made in these
drawings. 130 show the relative size of the
thread 23 to the groove 22.
taken from a %ultable spool 24 and may pass
over a suitable tension deviee 25 and from
thence tothe windin 0‘-]113,(3}]1116 as hereinafter
described.

The form of this thread-

In the

The thread 23 is

The apparatus mayinclude any mechanism

for automatically shifting the drivin g-belt 11
from the fixed pulley .
prises
"I'his shipper 26 is carried on a mutmble slide-

a shipper 26 for the driving-belt 11.

rod 27, the outer end of which may be

pro-
vided w ith a handle 28.

Anysuitable spring

When it is desired to

for example, by the handle 28 in a direction
pulley 8

ThlS latter posztﬂon 1S mdmated

The
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One means com-

Qo

as 29, may be provided to normally cause the |
belt- bhlppel‘ 206 to position the belt 11 upon
the loose pulley 10.
start the machine, the belt- -shipperis moved, .

95

in opposition to the normal tendency of the -
;ISplll”lU' 29

IOO




- ing-shoulder upon the rod 27.
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in the drawings, Figs. 1, 2, and 3. 'The rod
27, which carries the shipper 26, may be en-
gaged in this position by means of a latch 30,
which may be dropped by gravity or other-
wise into a notch or against a suitable retain-
(See Fig. 1.)
In this position the rod is temporarily held
and the apparatus will be driven by the belt
11. Assoon as the latch 30is freed from the
belt - shipper the normal tendency of the
spring is to move the belt 11 from the tight
pulley S to the loose pulley 10, and the ma-
chine will stop of its own accord. The latch
30 may be tripped by means of a finger 31,
which is moved by what may be termed a
“drop-wire” 32, under which the thread 23
may pass and by which it may be supported,
as shown in TFigs. 1, 2, and 3. It is obvious
that if the thread breaks the wire 32 will drop
from the position shown in solid lines in Kig.
1 to the position shown in dotted lines, and
will thus byits finger 31 trip the latch 30, free-
ingitfrom the shipper-rod 27, which will then
be thrown in such manner as to move the
drive-belt 11 onto the loose pulley 10. In prac-
tice it has been -found that the machine will
very quickly stop; but this stopping may be

hastened by means of a brake, which brake

comprises a shoe adjacent a portion of the

moving mechanism—for example, the pulley

- 8. This brake-shoe 33 may be carried by a
- rod or quill 34, suitably mounted to have

- slight rotative movement.

35

IFrom this rod 34
projects alever-arm 35. Carried by the ship-
per-rod 27 is an inclined-faced projection 36.

Referring to Fig. 3, the parts are there
shown in the moving position. The inclined

face of the projection 36 is adjacent the lever-

40
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arm 35. When the shipper-rod 27 moves in
a direction to convey the belt 11 to the loose
pulley, the lever-arm 85 is engaged by the in-
clined face of the projection 36, and the rod
34 is rocked in a direction to cause the brake-
shoe 33 to press against the pulley 3.
simultaneously with the shifting of the belt
11 from the tight to the loose pulley the brake-
shoe 83 is pressed info firm engagement with
the pulley 8, quickly stopping the machine.

From the foregoing it will be observed that
both the cop-spindle 2 and the rotary thread-

~gunide 21 are positively and independently

55

driven. The relative speed at which the said
parts 2 and 21 are rotated may be varied as

desired by the shifting of the belt 7 upon the
cone-pulleys 5 and 6.

The angular speed of
these parts, respectively, when once deter-
mined is uniform. Therefore as the cop 18

- built up by the successive layers of thread

6o

the peripheral speed of the latter is gradu-
ally increased. It is desirable in order to get
the most effective results to have as little
space as practicable between the periphery

of the cop being wound and the surface of

the rotary thread-guide 21. To accomplish
this, therefore, a device which may be termed

~ a *““‘knife-edge” 37 may be provided, which

may be delicatelyadjusted in close proximify

Thus

|

r

|

—

|

the shaft 9.
‘the belt 7 is uniformly maintained while the

| to the periphery of the thread-guide 21. This

knife-edgealso performstheuseful function of
lifting the thread 23 from the slot 22. ‘T'hecop
as it is being wound may bear against the out-

side of said knife-edge and be separated from
the thread-guide 21 thereby. In the draw-

70

ings the knife-edge is shown as adjustably

mounted upon a suitable frame extension 55;
but the particular arrangement to secure ad-
justability may be varied as desired.

Since the diameter of the cop increases dur-
ing the winding of the same, a device 1s em-

ployed whereby the surface of the cop will
| remain at substantially the same distance

from the surface of the thread-guide 21I.
Hence the journal 4 for the shaft 3 is carried
by a swinging arm 39, whichin turn is loosely
journaled concentric with the axis of rotation
of the pulley 6. This may be accomplished
by means of a sleeve 40, loosely surrounding
By this means the tension of

size of the copis being built up. Projecting
from the sleeve 40 is an arm 41, which, if de-
sired, may carry a suitable weight 42. This

30
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weight 42 causes the cop to press against the

outer side of the knife-edge 37.

In operation the thread 23 is passed through g5

a suitable tension device—for example, 25—

and under the drop-wire 32, which is lifted to

the position shown in Fig. 1, and thence to
the cop-tube, such as 49, Fig. 6, which tube 1s
firmly secured upon the cop-spindle 2. The
thread in its course drops into the groove 22
in the rotary guide—for example, as shown in
Figs. 6 and 7. The handle 28 is then pulled

out and lateched by 30, shifting the driving-
belt from loose pulley 10 to tight pulley Sand

100
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starting the machine, whereupon the cop-spin-

dle 2 and the rotary guide 21 commence to
rotate. Asthe thread is drawn onto the cop-
tube 49 by the rotation of the spindle 2 the
former is moved back and forth by the side
walls of the groove 22 in the rotary guide 21.

Thus as the cop is being built up the lay of

the thread is accurately determined. The
thread may be wound upon the cop atany de-
sired angle—that is, it may traverse the en-
tire width of the cop at one rotation thereof,
or it may require several rotations to traverse
the entire width of the cop, in which latter
event the thread will ceross and recross sev-
eral times. In this style of wind, which has

been termed the “Fiji” wind, the crossing-

point of the thread in one helix or coil is
slightly in advance or slightly to the rear of
the crossing-points of the thread in the next
adjacent preceding or succeeding helix or
coil. Consequently the cop is built up uni-
formly, and each successive overlying layer
serves to lock on the next underlying layer.

' The crossing-points of each successive helix

or coil are determined by the relative speed
of the cop-spindle 2 and the rotary guide 21,
which, as before referred to, may be accii-
rately determined by the adjustment of the
belt 7 upon the cone-pulleys 5 and 6. 'The

I1O
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traverse of the thread across the cop is deter- |
‘mined partially by the angle of the groove 22

in the rotary guide 21 and partially by the
peripheral speed of said rotary guide. Tor
example, as shown in Fig. 7, substantially
three rotations of the rotary guide 21 would
move the thread the length of the cop 50.
1t the speed of the rotary guide 21 were dou-
bled and the speed of the cop 50 remained
the same, the thread would traverse the length

" of the cop in substantially one-half the time.

- of the groove, as before suggested, may be va-

20
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It is desirable that the thread 23 should rest

lightly in the groove 22, because the speed of.

the thread being variable and the peripheral
speed of the rotary guide being constant it is
necessary that there shall be a slip of the
thread 23 through the groove 22. The angle

ried as desired within reasonable limits: but
by using a low-pitech groove the thread 23 may
hold in the groove and follow its sinuosities.

When the groove in the guide-thread is so

arranged as to cross and reeross, it is desir-

able to provide a means to insure against the

switching of the thread from its proper course,
as might occur at the erossings of the groove,

~and to prevent this I provide what may be
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termed a “traverse-arm,” which may be caused
to rock back and forth and lead the thread
to the groove slightly ahead of the desired
contact-point therein, in this way preventing
any tendency of the thread to jump back at
the crossing-points of the groove 22. The

traverse-arm gives only a general positioning.

of the thread prior to its engagement or con-

tact with the thread-guide 21 and simply for
the purpose above stated. This traverse-arm

comprises aleverdl,(seeIfigs. 1,2, and 3,) piv-
oted at 562 and carrying an extension 53, which
engages with the cam 18, previously referred

to, 8o that as said cam is rotated the free end
of the traverse-arm lever 51 will rock back

and forth across the guide 21. The free end
of the traverse-arm carries a suitable eye or
slot, (best shown in detail Fig. 8,) through
which the thread may pass on its way to the
gulde 21. The cam 18 is set in such manner
that it will cause the free end of the traverse-
arm to keep slightly ahead of that portion of
the guiding-groove through which the thread
18 passing. Inasmuch as this traverse-arm
1s only to give a general positioning of the
thread, the pitch of the cam 18 at each ex-
treme may be softened, so as to avoid a shock
at each end of the stroke of the rocking
traverse-arm.
groove in the cam 18 will cause the traverse-
arm to slow up at the end of each stroke, the
accuracy of the cop-wind will not be at all
impaired, because that is solely effected by
the rotary guide 21. Where an eye is em-
ployed at the free end of the traverse-arm, the
operator’s time might be wasted in thread-
ing the machine, and accordingly it is pref-
erable to employ the slot shown in Fig. 8, in

which 54 and 55 are wires forming between |

While this softening of the |

_:them said slot through which said thre&d'

passes. . As a further labor-saving deviece
both wiresor eitherof them—forexample, 55—
might be turned back, as shown, to form an
1inclined surface 56. Assuming that the ma-
chine is threaded (except for passing the
thread into the said slot) and the position of
the thread issubstantially as indicated in dot-
ted outline in Fig. 8, the movement of the free
end of the traverse-arm toward said thread

would cause it to ride up the incline 56 and

over its end, from which by the normal ten-
sion of the thread it would be drawn into the
slot, as shown in the solid line.

What I claim is— .

1. In a winding-machine forthread and the
like, in combination, a cop-spindle, a rotary
thread-guide,aspirally-formed shallowgroove
in the periphery thereof toreceive the thread
to be wound, and means to lead the thread
back and forth relatively to said guide where-
by the thread is generally positioned prior to
entering the cam-groove.,

- 2. In a machine for winding thread or the
like, thecombination of a rotary thread-guide

having a cam groove or space in its periphery

to receive the thread to be wound, with means
for rotating said guide, and means for main-
taining said guide at a uniform distance
just clear of the surface of the cop or the like
as the latter is being wound, and with means
movable relatively to said guide o lead the
thread to the ecam-groove. | |

5. In a thread-winding machine for cops
and the like, in combination, a positively-
driven rotary thread-guide, a spirally-formed

cam-groove therein, means for rotating said

thread-guide, a cop support or spindle and
means tor rotating the same independently

of said thread-guide, means for separating

sald thread-guide and cop-spindle so that the
surface of the cop shall be free from thesur-
face of the guide, and means movable rela-
tively to the thread-guide whereby the thread
is carried back and forth across said guide in
front of that portion of the groove which
serves to guide sald thread. -

4. In a machine for winding thread upon
cops or the like, in combination, a rotary

thread-guide,aspirally-formedshallow groove
‘therein, mechanism for rotating said guide,
a cop-spindle adjacent said guide, a traverse-

arm adapted to lead the thread to the guid-

Ing cam-groove, and means to movesaid trav-
erse-arm relatively to said guide.

5. Inamachine for winding cops or thelike, -

in combination, a rotary thread-guide,; a spi-

railly-formed shallow groove therein, means

for rotating said thread-guide, a cop support
or spindle, and means for keeping the sur-
face of said cop at a uniform distance from
the surface of said cylindrical thread-guide
while the cop is being wound, and a traverse-
arm for leading the thread to the thread-
guide and means for actuating said traverse-
arm, | |
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6. Inamachine for winding copsor the like,
in combination, a rotary thread-guide, a spi-
rally-formed shallow groove therein, mech-
anism for rotating said guide, a cop-spindle
and means for actuating said cop-spindle in-
dependently of said guide, and a traverse-
arm adapted to lead the thread to the guide,
said traverse-arm moving back and forth

—

i I | 652,449

across said guide, and means for actuating
said traverse-arm. - | :
Signed at New York, N. Y., this 2d day of
February, 1900. |
| DICKERSON G. BAKER.
Witnesses: -
GEORGE T. HACKLEY,
L. VREELAND.
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