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7o all whom 2t may voncern: :

Be it known that I, ALeeonsE R. Pergin,
a citizen of the United States, residing at

. Westbrook, in the county of Cumberland
6. and State of Maine, have invented certain

new and. useful Improvements in Warper

for Beam Dyeing, of which the following is

a specification. oo —

My invention relates to beam dyeing and

10 means by which the warp beams  may be
~wound more -leosely and porously and so
that the dye will penetrate a greater number
of warp threads than umder the old -and
well known process. : o
This application has been divided and
No. 704,548 filed April 7, 1924, is a part
thereof, o
According to the present process of beam
dyeing, the warps or other yarns-are wound
20 ypon a hollow perforated arbor or barrel
and ave placed bodily in a steam-tight retort.
The dye is subjected to pressure in the retort,
connection -being made with the inside of
the hollow arbor or barrel and the cutside
25 of the same so that the-dyes are forced by
the pressure through ‘the body of the warp
into the hollow arbor and also in the re-
verse direction. -

Thus, the dye is forced through the warp

30 from the periphery of the beam inward to-
ward the center and also in the opposite
direction, passing back and forth until the
yarn is entirely dyed. ) )

In carrying out this process in practice,

35 it is found that there is a limit to the amount
of yarn that can be placed on a beam as
the permeability of the mass of yarn de-
creases as the roll or beam grows larger
and denser. :

Thus, in dyeing cotton warps, it is found
that about 8000 yards is the limit for a single
beamn as the dye will not penetrate through
a greater thickness than this when wound in
the ordinary way and with the usual tension
45 on the warp beam. _ ,

In dyeing warp yarns, the yarn is -wound
on the hollow metal arbor or barrel by mean
of a rotating cylinder. : :

The warp beam carrying its warp rests

50 directly on the cylinder from which it takes
its motion by frictional contact with the
surface of the cylinder.
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The size of the beam when the winding
process first begins is about 12 inches in
diameter but as the yarn accumnlates it
builds up to a diameter of approximately 23
inches when the beam is completely filled.
The consequence is that as the beam fills
up the pressure on the driving cylinder be-

‘comes relatively very great and as a couse-

quence, the yarn is compressed becoming
more and more dense and impermeable as
the size of the warp beam grows greater.

As a consequence, it is necessary to stop
the accumulation on the warp beam long
before it is entirely filled because it becomes
impermeable to the dye by reason of the
dense character of the beam yarn as it bailds
up on the hollow arbor.

As a result of this condition, much time
and expense are wasted in limiting the quan-
tity of yarn treated in a single dyeing oper-
ation. : ‘

According to my inwention, I render the
yarn as it winds on the beam permeable to
the dye by relieving it of a portion of the
pressure due fto the weight of the accumu-
lating body of yarn as it builds up on the
beam.

" As a result of this operation, I build up
what is called a “soft” beam by winding the
yarn on the arbor with a uniform pressure

‘which averages much less than its normal

‘pressure, thus imparting to the beam as a
whole a softness and permeability which
allows the dye to pass freely through it.

In the form in which I prefer to carry
out my invention, I suspend the shaft of
the warp beam on the arms of a pair of
pivoted counter-weighted levers so that as
the beam builds up with yarn it is forced

by contact with the driving cylinder nearer

to the fulcrum of the levers. Thus, the coun-
terweights by exerting continuously increas-
ing leverage tending to lift the beam are
able to relieve the driving cylinder of an
increasing portion of the weight of the beam
and to cause the beam to exert on the cylin-
der always a substantially uniform pressure,
this pressure being always less than the nor-
mal pressure.

The yarn beam as thus built up, becomes
a uniformly lightly wound permeable mass
of yarn soft and yielding to the touch and
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in the best possible physical condition to be
acted upon by the dye in the process of
beam dyeing.

By the use of my improved system of
dyeing warp beams, I have nearly doubled
the amount of yarn which may be placed
on any given beam, thus effecting a great
saving in the time and expense of the beam
dyeing with other advantages hereinafter

* pointed out.

In the accompanying drawing, 1 show a
warping device arranged to make soft and
permeable warp beams in accordance with
my invention.

In the drawing :—

Fig. 1 is an end elevation of the beam and
adjacent parts,

Fig. 2 is a rear elevation of the same,

Fig. 3 is a section on an enlarged scale on
the line 3—3 of Fig. 1,

Fig. 4 is a section on the line 4—4 of
Fig. 2,

Fig. 5
Fig. 2,

Fig. 6 is an elevation of one end of spiral
spring comb for guiding the yarn just before
it passes to the beam,

Fig. 7 is a section on the line 7—T7 of
Fig. 2,

Fig. 8 is a cross section on the line 8—8
of Fig. 5 and,

Fig. 9 is a cross section on the line 9—9

of Fig. 5.
Referring to the drawing, 1 is the per-
forated hollow metal barrel on which the
yarn is wound. 2 is the friction roll over
which the yarn passes before reaching the
beam, 8 is the guide roll placed next before
the friction roll, 4 is the first comb located
in front of the guide roll, 5 is the driving
cylinder which partially sustains the weight
of the barrel and the yarn wound thereon
and 6" is the Liead of the beam.

The parts thus far referred to are old and
well known in warping machines and form
no part of my present invention.

The beam is provided with a central ar-
bor 6 extending through the barrel and
head, each end of the arbor being some-
what reduced in diameter as at 7 in Fig. 3.
The reduced end 7 is supported in a socket
8 formed on the end of an arm 9. The in-
ner end of the arm 9 upon the outer end of
which the beam is supported is normally
pivoted to the machine frame 11 at 10 but
means are provided on the regular warper
whereby when the beam is to be taken away
after being filled, the pivoting point may be
moved forward to the position 10"

This mechanism being old and well
known, it is not necessary to fully describe
it herein.

The beam is driven and the greater por-
tion of its weight sustained by the driving
cylinder 5 which rotates beneath the beam

is a section on the line 5—5 of
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in a fixed position and by means not here
necessary to describe.

It is evident that as the beam builds up
with yarn, it will increase in weight, the

pressure on the yarn between it and the cyl- 7

inder will increase and the body of the yarn
as it lies on the beam will become more hard
and impermeable to the dye when subjected
to the beam dyeing operation. To over-
come this difficulty and to make the beam
more soft and permeable, I provide means
for gradually taking more and more of the
weight from the cylinder so that a uniform
light tension will be always exerted between
the beam and the cylinder. As here shown,
I journal at one side of the socket 8 an anti-
friction roller 12 rotatable on a stud 13, the
stud 13 being securely riveted to the side
of the socket 8. Pressing upward beneath
the roll 12 and partially supporting the
weight of the beam is the curved arm 14
which extends forwardly from ' a pivoted
lever 16 with a journal 15 and a weighted
arm 17 having thereon weights 18. The
lever 16 has a hub 16’ and the journal 15 is
mounted to rotate in the upper end of an
upright stand or bracket 19 secured to the
floor. The curved arm 14 is of a general
crescent shape with the roll 12 resting on
the upper concave surface. The arm is off-
set somewhat from the hub 16" so as to al-
low the beam to be dropped onto a truck and
moved away laterally. When this is done,
the end 7 of the arbor will not interfere
with the stand 19. -

It will be seen that the arrangement of
the weights 18 on the arm 17 results in an

upward lift on the crescent shaped arm 14

taking a portion of the weight of the beain
from the cylinder. The position of the pivot
10 and the outer end of the arm 9 are such
that as the beam fills and the center rises,
the roll 7 will travel slowly toward the
hub of the lever 16. The dotted lines in
Fig. 1 show two successive positions of the
arm 14 and the roller 12 as the heam grows
larger.

The dotted position marked a shows the
weights 18 fallen to about a horizontal po-
sition with the arm 14 slightly above such
horizontal position and the roll 12 moved
in to a point more than half way toward
the center of rotation of the lever.

As g result of this change of position, the
lifting force exerted on the roll 12 has more
than doubled, about counter-balancing the
additional weight of the varn put on the
beam at this point. As the rise of the beam
continues to increase, the roll approaches
nearer to the hub until it passes to the po-
sition shown in dotted lines marked » in
which the roll 12 rests directly over the
journal 15. When the beam is in this posi-
tion, it is forced bodily forward allowing
the roll to drop over the inner end of arm

80

ao

190

110

115

120

125

130



10

40

€2

1,807,881

14 onto a truek or other receptacle b;; which
it iz removed. As it is moved bodily baek,
the pivot poiat 10 is moved by Wl known
féahk to the positioh 107 26 that tha roll 12
ig Tree to drop dowh by the arm 14.

The arbor iz a0Ww 1h position to be re-
leased from the end of the arm #. Ths ar
boi and the arm § are held in engagement
until the arbor is released from the arm by
a bolt RO sliding in a longitadinal opening
21 in the arm 9 and is cohtrolled by & pih
P2 extending out through & slat 28,

The outer end of the bolt 20 is shaped to
partially entlobe o fit bver the arbor ¥V 86
that it & held i eppapesiént With the
Boeket B. . A :

When the bolt 20 it tetracted, the aybor 7
{s at liberty to pass thiavagh the opening
25 in the sooket and the #rm then chh be
dropped down freeing it from the arbor.
It will thus be seon that the rell 12 travels
alohg the arth 14 as the Weights 18 fall uwatil
it coies to the hub when it passes ever the
tounded imher ends 14 of the wrms 14 at
whieh poinit the beam and the arm may be
separated as shown.

In order to produce the most loose and
pevreable beam, it is desirable not only
to relieve the pressure or tension between
the beam and the driving cylinder as ex-
plained but it is also desirable to feed the
varn to the beam with as little tension as
possible at the same time laying it smoothly
and evenly on the beam.

For this purpose, I interpose between the
friction roll 2 and the beam a comb of special
construction which has the quality of guid-
ing a very slack varn and laying it on the
beam with considerable regularity. My
comb instead of béeing made up of pins or
teeth in the usual way, is constructed of a
spiral spring 30 held in an elongated tube
31 having a central rod 32 passing through
the spring. The end of the rod passes
through a sliding head 33 and an elongated
screw 34 journalled in said head.

The head 33 has a spiral groove on its
outer surface in which fits the spiral spring
30, the head being thus securely fastened
to the end of the spring so that the spring
may be expanded or contracted endwise by
the movement of the head. To prevent the
rotaticn of the head 33, a stop 35 slides in a
longitudinal slot 36 formed in the tube 31.

The spring may be stretched or allowed to
contract by the acticn of the screw 34 and
this is effected by an annular nut 37 rotated
by a hand wheel 38 and having an internal
screw thread engaging the screw thread 34.
Thus. when the hand wheel 38 is turned in

“one direction the head 33 is pulled toward

the end of the tube 30, stretching out the
spring and when it is turned in the op-
posite direction, it pushes in the head 33
allowing the spring to contract.

8

Thus, by the atratehing and contracting
of the spiral spring 30 any number of turns
of the epring may be evenly distributed with-
in & given space across the face of the beam
and 3 quiekly adjusted comd produced which
refquites far less manipalation than a comb
of ordinary eonatruetion. o

The effective portion of the comb has
about half the eylindrieal body of the tube
temoted with the éads left sabstantially com-
plete. The yaith Pazees through the coil
as shown In Fip. T exteading down by the
apper edge of the tube, thence by the lower
edpe passing ingide of thé central rod 32.
It 1s not nevessary to insert the central rod
until the threads are placed in position be-
tween the turas of the spring when the rod
is lipped in and the c¢omb is complete.

The tubular ¢oib wad gpiing are prei-

erably fixed at ohe 2nd with the opposite °°

end tlidable within the tube as shown in
Figk. 5 and 6.

T desired, however, the fixed portion of
the spring thay be in the center of the tube

with the two ends adjustable toward the °

centay §n substuntially the same manner as
the single end shown in Fig. 5.

It i3 to be understood that the counter-
weighting mechanism as shown in Figs. 1
and 2 is duplicated at each end of the beam
so that the counterweights at cach end
act in concert to relieve the weight of the
beam on the cylinder 5.

By the use of a comb and particularly
the improved comb, herein set forth. between
the friction roll and the beam and by the
reduction of the pressure between the cyl-
inder and the beam, I am enabled to relax
the tension of the yarn as it is wound on
the beam and still produce an even body of
yarn and an even degree of permeability re-
sulting in more even distribution of the dve.

If the tension on the varn is relaxed bv
increasing the speed of the friction roll. still
retaining the high pressure of the old ap-
paratus, the yarn as it builds up forms ridges
which the excessive pressure is apt to topple
or crush over, forming streaks when the
beam dyeing process is applied. By reliev-
ing the pressure between the beam and the
cylinder, and relieving the tension on the
varn by speeding up the friction roll and
inserting & comb between the frictional roll
and the beam. I embody a combination of
elements resulting in a soft beam of great
permesbility.

In addition to the advantage of treating a
greater .quantity of yarn on a single beam.
I am enabled by the use of my invention
to extend the adaptability of beam dveing
to a class of dyes which could not before have
been used on account of the fact that they
could not be forced to penetrate the solid
body of yarn produced by the old process
and this is particularly true of the more
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-under the beam arbor and. arrange

delicate shades of color where even. perme-
ability is most desirable. .

‘While I have shown one form of mecha-
nism for relieving the tension or pressure

on the beam, other means may be- devised

for winding the yarn on the beam sa that
it will become more permeable.

Telaim:—. = - . T

1. In a warping machine for beam dyeing,
the combination of & warp beam, a driving
cylinder on which said beam rests, a pivoted
lever having a counter-weighted arm-extend-
ing outwardly om: o_ne;sige of the pivotal
point and a lifting: arm “extending -on.the
opposite side of said pivotal point .for ex-
erting & lifting: force on the warp beam and

'so formed as to shift the lifting foree of

said lever to approach the fulcrum-ef said
lever as the warp builds up. ST

*2. In a warping machine for beam dyeing,
the combination.of a:warp:beam,.a driving
cylinder on which said beam Tests and a

“counterweighted lever having'a vertically

curved- arm . for. exerting a. lifting - force
to in-
crease in leverage as the :arbor slides toward
the fulerum of the lever. . r Co

FRET ERREY

- 8. In a warping'machine for beam dyeirig,
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the combination of a warp beam, a driving
cylinder on which said beam rests and a
lever :pivoted . between its ends, one of its
ends having a counter-balancing weight and
the opposite. or. lifting end being curved
vertically, a roll connected to said arbor for
carrying the. weight of the same and for
rolling.alon sa,n.g lifting end, said lifting
end -being formed to.increase the lifting
leverage as the roll approaches the pivoting
point of the lever.. ; :

4. In'a warping machine for beam dyeing
a combination of.a warper beam a driving

.cylinder on which said beam rests, an arbor

for said beam,-g pivoted supporting arm
having at the end thereof a roll pivoted in
line with'the beam arbor, a lever pivoted to

-a standard having on one side of the pivotal

point. a counter-weighted arm and on the
opposite side a‘curved arm, said curved arm

‘acting to lift,said roll; the curve of the-arm
-and the pivotal :position of the lever being

the

so adjusted that as the beam builds u
lift-

counter~weight will :exert an Increase

.ing force. .corresponding’ to' the increased
weight of -

the beam. S

i

'~ ALPHONSE R. PERRIN.
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