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To all whom it may concern: 
_Be it known ‘that we, HAROLD ‘MAsoN 

CHASE and G?onon lVILMorr ROBERTSON, 
citizens of the United States, residing at 

5 Danville, in the county of Pittsylvania and 
State of Virginia, have invented certain new 
and useful Improvements in Processes of 
Treating Warp in Long Chain or Rope 
Form, of which the following is a speci?ca 

10Ition. , ; 
‘Our process is designed for the continuous 

treatment of long chain warps whereby the 
white war s are "by successive-‘and continu 
ous steps oiled out, cooled, dipped in dye 

15 liquid, oxidized, cleaned, dried, and deliv 
ered com lete ready for the beaming ma 
chine‘wit out being handled manually. ' 
The illustration is a diagram of the ap 

paratus shown in our Patent No. 1500298 of 
20 July 8, 1924, which is‘ adapted to carry out 

our process. 
A long chain warp may be de?ned as a 

number ‘of cotton or yarn threads all lying 
arallel and arranged in rope form consist 

25 mg of approximately four hundred threads 
on the‘ average and varying in length from 
one to twelve thousand yards. 
These lon chain warps when made are, 

of course, w ite and the roblem is to dye 
them a uniform shade an 

‘.a dyed condition forthe next ste in using 
the will with the least laboran expense. 

It wi be remembered that the threads 
or ends are not manufactured into the form 
of a long chain warp except for the urpose 
of dyeing, bleaching > or other c emical 
treatment; that is to say, it is entirely pos 
sible, and is used by some mills, to make 
white cloth by running thewhite threads 

40 directl from the spools to the beamer, and 
' it‘ is a so possible to make colored cloth by 
dyeing the cotton before it isis un. 
- In. the 
ever, the raw unbleached cotton is spun and 
formed into the long chain ‘war 5. The 
problem is to dye these long cham warps 
with indi 0, although the process is equa y 
as valuab e for other vat dyes. ‘ I 

Prior‘, to our invention of this . rocess, 
this dyein of long chain warps was andled 
in the f0 owing way: A long chain war 
was brought ,_ to a vat equipped wit 

. squeeze rollers; vwhich in principle was 
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deliver them in 7 

process we are consi ering, how- 

the same as an ordinary clothes wringer 
and tub. This warp was passed through 
the vat containing hot water and some wash 
ing material for the purpose of cleaning or 
wetting the warp, thence through the 
squeeze rollers into a box or “ can.” (2) It 
was manually taken out of this box by the 
end that went into the box last and passed 
through the cold water tank for the purpose 

. of cooling it, and again deposited in the box 
or “can.” (3) It was manually taken out 
of this box and passed through a vat con 
taining reduced indigo. It was then taken 
out of this indigo vat, passed through the 
air for some distance to oxidize it, and if a 
very light shade was wanted, it was then 
moved to and passed through a washing vat 
for the purpose of removing any surplus 
dye and other chemicals, It was then taken‘ 
to a drier and the process was complete. 
Now it will‘ be noted that each one of the 
successive steps above outlined was, so to 
speak, an independent process; that is to. 
say, in each case the we was passed 
throu h a vat, deposited in a ox and taken 
out 0 ‘that box again for the next machine 
by the end that went in last. This, of 
course, required manual handling and in a 
great many cases the warp‘ was moved from 

70 

75 

one part of the mill to another as the suc- ' 
cessive machines were in separate units 
some distance apart. 
The labor required is, of course, obvious. 

The result also was that frequently the warp 
became tangled and the threads were in 
'ured in removing them from the various 
oxes. As the warp was reversed upon 

or maintained in the same direction, thereby 
reducing the strength of the threads them 
selves, and rendering them more di?icult of 
handling in the beaming process. 
In latter years e?orts were made to com 

bine the successive steps of this process as 
much as possible, so as to prevent the loss 
in labor in handling the warp. This was 
particularly true because where a dee shade 
of dye was required, ‘the warp ha to be 
dipped in successive vats or dipped repeat 
edly in the same vat, so that the warp would 
tfalkg up sufficient dye to give it the necessary 
s a e. ~ 

, ‘It may be here stated that‘many years 

85 

95 

100 

105 

90 
each separate step, the ?bers were not laid . - 



10 

20 

40 

50 

55 

60 

2 

ago the warp was handled when a deep 
shade was required through successive vats 
and the ends were reversed for the reason 
that the end that went into the dye ?rst took 
on a deeper shade than the end that went in 
last. Many years ago a process was worked 
out to supply to the same vat continuously 
the necessary dye stuff so that the shade of 
the warp would be the same from end to 
end. Up to the time of our Patents, 1500298 
‘and 1500299, if it were necessary to dip the 
warp into the dyein vat more than once, 
this was accomplishe by dipping it into the 
required number of successive vats. 
By our process we are enabled to carry 

all of ‘its steps in one machine and use only 
one dye vat for the number of successive 
dips necessary to obtain the desired shade. 
Our Patent No. 1500298 discloses a machine 
which is adapted to carry out _-our process 
by which a war is taken, boiled out, cooled, 
di ped in' vat ye liquid, oxidized, cleaned' 
dried and delivered completed at the other 
end ready for the beamer. This is one con 
tinuous run. The warp is fed in at one end 
and delivered at the other. It travels always 
in the same direction. The ?bers of the 
yarn are all laid and maintained in the same 
direction and it is, of course, apparent that 
by our process we are enabled to save con 
siderable labor. 
As disclosed in our prior patents just 

above designated we ma , if desired, use 
agitators in the dye liqui . 
Of course it is obvious that the warp 

being treated under our process may be re 
dipped in the dye as many times as may be 
found necessar to obtain the required 
shade, the oxi izing step following after 
each dipping of the warp in the dye. 
If a warp is run through a succession of 

separate noncommunicating tanks, the shade 
represents the combination of the separate 
tanks. Bear in mind now, that in a con 
tinuous rocess the warp is not reversed 
and run in one end ?rst, and then the other, 
but that the theory is that su?icient‘dye stuff 
is supplied continuously to maintain the dye 
stuff at the required strength. It has been 
found that by the continuous process where 
the dye stuff is fed into the tanks it is very 
necessary that the dye stuff in the successive 
tanks be maintained at uniform strength to 
prevent variation in shade. Emphasis is 
laid upon the fact that in the continuous 
process there is no opportunity to stop and 
examine the shade to see whether it is in 
accordance with the requirement. In the 
continuous process using a succession of 
separate tanks, it has been found most di?i 
cult to maintain liquid in the successive 
tanks in the same standard strength for the 
reason that it is impossible to tell how much 
dye stuff the warp took out of each par; 
ticular tank, and if, therefore, it was fed 
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into the tanks at a continuous rate the 
strength in the various tanks would vary, 
and although the same amount of dye stuff 
might have been fed into the succession of 
tanks during the rocess, due to the varia 
tion in the strengt in the particular tanks, 
the shade would not be uniform. This ap 
plies not only to the chain warp in question, 
if a long one, but to the successive warps, if 
passed through the tanks. 

Therefore, the use of a sin le tank and 
the successive dips of the warp 1nto the same 
tank permits the dye stuff to remain the 
same strength for each successive dip. 
The term single tank as herein used in 

cludes one individual tank or a succession 
of tanks having communication with each 
other whereby the same body of li uid d e 
may freely circulate from one tan to t e 
other thus insuring the same standard 
strength of dye in all tanks or vats. 
The reference numeral 13 designates a 

track upon‘ which a truck 12 is adapted to 
travel. Balls of long chain warps 10 are 
mounted on said truck. The long chain 
warp in the single continuous run passes 
through the boiling out machine or vat 11, 
thence between squeeze rollers 11“, thence 
over a guide roller 11b and thence into cool 
ing tank 14, thence between squeeze rollers 

‘ 11°, thence over a guide roller 11", thence 
into the dye vat or vats 15 passing over the. 
?rst series of rollers, therein shown, taking 
up a certain amount of dye. It then asses 
between squeeze rollers 15‘1 from whic it is 
conducted off over rollers 16 a distance in 
order to give it proper exposure to the air 
to oxidize the dye, it is then again dip ed 
into the vat dye liquid passing over rol ers 
15b, thence between squeeze rollers 15°, from 
which it is conducted off over rollers 17, 18, 
19, a distance to again give it proper ex 
posure to the air, to again oxidize the dye 
and, continuing, the warp is conducted 
throuvh the washing machine 20-21, thence 
over rier rolls 22—23, thence to coilers 24 
in perfect condition to be delivered to the 
beamer, thus the white long chain warp is 
treated, dyed, dried, coiled, and ready for 
the beamer without manual handling in one 
continuous process, and the ?bres after 
being all laid in one direction are not dis 
turbed in this relation throughout the entire 
process, consequently they are in the same 
relation when, the warp is ready for the 
beamer that they were when the process 
started. a 

If preferred a series of dye vats may b 
used in our continuous process, but in such 
case they should be in free communication 
with each other and all of the dye stuff fed 
into one vat and a pump in that vat kee s 
the dyeing liquor circulating through tlie 
successive vats. This will maintain the 
same strength of dye in all of the rats. We 
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refer, however, to use a single dye vat as 
it is much simpler. But irrespective of the 
machine, or apparatus, our invention resides 
in the continuous process of starting with 
the lon chain war white at the beginning 
and en ing .up with) it dyed and dry at the 
other end after one continuous run. 
In a mill using dyed long chain warps, 

that is warps in the long chain or rope form, 
these warps must be dyed, dried and de 
livered to the beaming department to be 
wound on section beams for the next opera 
tion. The operations involved, in dyeing 
and drying are long and tedious and the 
more numerous they are ‘the worse is the 
condition of the warpswhen delivered to 
the beamer. Moreover when warps are run 
in one direction through an apparatus the 
small ?bres on the outside of the yarn are 

When the warp is 
,_ reversed and run in the opposite direction 
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these ?bres are raised from their ?rst posi 
tion and laid in the other direction, the 
result being that the various sin'gle threads 

- of the warp become matted together. The 
more processes through which the warp is 
run separately the worse it runs in the beam- - 
ing. The ideal condition would be to run 
them once only and have them ready for 
beaming. Prior to our invention this has 
never been accomplished, but we have been 
delivering to our beamers upward of 72 
warps per da which have been entirel 
?nished, boile out, dyed, oxidized, washe , 

; softened and dried in one single run. The 
result has been a low cost of production and 
an improved product. 
What we claim is: 
1. The continuous method of treating 

‘warp in rope form which consists in pre~ 
paring it and assing it between squeeze 
rollers, passing it over asset of rollers in a 
vat dye liquid, conducting it between squeeze 
rollers then-conducting it off to a distance 
to give proper exposure to air, then con 
ducting 1t again into the same dye liquid 
over another series of rollers, then passing 
it between a pair of squeeze rollers and 
again conducting it off‘ to a distance to give 
proper exposure to air, conducting it 
through a washing machine, thence through 
a dryer and thence to a coiler. 
'2. The continuous method of treating 

warp in rope or chain form which consists 
in cleaning it and passing it between squeeze 
rollers, passing it over 'a set of rollers in a 
vat dye liquid, conducting it between 
squeeze rollers then conducting it off to a 
distance to give proper exposure to air, then 
conducting it again into the same dye liquid 
over another series of rollers, then passing 
it between a pair of squeeze rollers and 
again conducting it off to a distance to give 
proper exposure to air, conducting it 
through a washing machine, thence conduct~ 
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ing it through a pair of squeeze rollers and 
then through a dryer, and thence to a coiler. 

3. The continuous method of treating warp 
in rope or chain form which consists in clean 
ing it and passing it between squeeze rollers, 
passing it over a set of rollers in a vat dye 
liquid, conducting it between squeeze rollers, 
then conducting it off to a distance to give 
proper exposure to air, then conducting it 
again into the same dye liquid over another 
series of rollers, then passing it between a_ 
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air of squeeze rollers-and again conducting , 
1t oil‘ to a distance to give proper exposure 
to air, conducting it through a washing ma 
chine, then conducting the warp through 
two washing vats, thence through a pair of 
squeeze rollers and through a dryer to a 
coiler. ‘ 

4. The continuous 'method of treating 
warp‘in rope or chain form which consists 
in cleaning it and passing it ‘between squeeze 
rollers, passing it over a set of rollers in a 
vat dye liquid, conducting it between squeeze 
rollers, then conducting it off to a distance 
to give proper exposure to- air, then con 
ducting it again into the same dye vat over 
another series of ‘rollers, then passing it 
between a pair of squeeze rollers and again 
conducting it off to a distance to give proper 
exposure to air, conducting it through a 
washing machine, then through a pair of 
squeeze rollers, and'thence through a dryer 
and to coilers. ‘ 

5. The continuous process of treating 
warp in r0 e or chain form which consistsv 
in laying t e ?bres all in the same direc 
tion, boiling out the warp, dipping the warp 
in vat dye, oxidizing the warp, ~re-dipp1ng 
in the same d e, again oxidizing the warp, 
washing it an drying the warp. 

6. The continuous process of treating 
warp in rope or chain form which consists 
in boiling out the warp, dipping the warp 
in a vat dye, oxidizing it, re-dipping it in 
the same dye, again oxidizing it, washing it 
and drying it. 

- 7. The continuous process of treating 
warp in rope or chain form which consists 
in boiling out the warp, dipping the warp 
in vat dye, oxidizing it, re-dipping it in the 

, same dye, again oxidizingit, washing it and 
drying it, and delivering it to a coiler. 

8. The continuous process of treating 
warp in rope or chain form which consists 
in boiling out the warp, dipping the warp 
in a vat dye, oxidizing the warp, and re 
dipping it in the same dye, again oxidizing 
the warp and washing it, and drying the 
warp, and agitating the dye in the vat. 

9.~ The’ continuous process of treating 
warp in rope or chain form which consists 
in boilingout the warp, dipping the Warp 
in a vatv dye, oxidizing it, re-dipping it in 
the same dye, again oxidizing it, and re; 
peating the dipping and oxidizing steps any 
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number of successive times required to ob 
tain the required shade, washing it and dry 
ing it. ~ ' ’ 

10. The continuous ‘method of treating 
long warp in rope or chain form which con 
sists inv preparing the warp to absorb the 
dye, passing it through a vat dye liquid, 
passing it through squeeze rollers and con 
ducting it off to a distance in order to give 
proper exposure to the air, then conduct 
ing it again into the dye liquid, thence 
through squeeze rollers and again conduct 
ing it off to a distance in order to give proper 
exposure to the air, and repeating this dip 
ping in the dye and exposure to air steps 
any number of successive times with the 
exposure to the air between the dips into 
the dye liquid to obtain the required shade, 
and then conducting the warp through a 
dryer and thence .to a coiler, whereby white 
warp at the beginning of the process after 
one continuous run is delivered to the coiler 
dyed and dry. ~ 

11. The continuous process of treating 
warp in rope or chain form which consists 
in boiling out the warp, cooling it, dipping 
it in a vat dye liquid and oxidizing it, and 
repeating the dipping and oxidizing steps 
any number of successive times with ex 
posure to the air between the dips into the 
dye liquid to obtain the required shade and 
then washing and drying the warp and 
thence delivering it to a coiler. 

12. The continuous process of treating 
warp in a chain or rope form which con 
sists in wetting the warp, dipping it in a 
vat dye liquid and oxidizing, and repeating 
the dipping and oxidizing steps to obtain 
the required shade, maintaining the dye at 
standard strength, and then washing and 
drying the warp and thence delivering it to 
a coiler. 
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13. The continuous method of treating. 
warp in chain or ro e form which consists 
in passing it throug preparing vats which 
contain l1qu1d to wet' and prepare the war 
to absorb the dye, and passing it througi 
squeeze rollers, thence passing under a set 
0 rollers in the vat dyeing liquid, conduct 
ing it between squeeze rollers, thence con 
ducting it to a distance to give proper ex 
osnre to air for oxidizing, then conducting 

it again in to the same dye vat under an 
other series of rollers, then conducting it 
off to a distance to ive proper exposure to 
air ‘for oxidizing and repeating this dipping 
into the dye liquid any number of succes 
sive times with proper exposure to air be 
tween the dips into the dye liquid to obtain 
the required shade, then. conducting the 
warp through awashing vat and thence con 
ducting it through a dryer and thence to a 
coiler. ’ 
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14. The. continuous process of treating ' 
war inro e or chain form which consists 
in dipping it in a vat d e liquid and oxidiz 
ing it, and repeating t e dipping and oxi 
dizing steps the necessary successive times to 
obtain the required shade, maintaining the 
dye at a standard strength, then washing 
and drying the warp and delivering it to 
a coiler. 

15. The continuous process of treating 
war in rope or chain form which consists 
in dipping it in a vat d e 1i uid and oxidiz 
ing it, and re eating t e dipping and oxi 
dizing steps t e necessary successive times 
to obtain the required shade, maintaining 
the vat dye at a standard strength, drying 
the warp and delivering it to a coiler. 
In testimony whereof we a?ix our sig 

natures. 
HAROLD MASON CHASE; 
GEORGE WILMOT ROBERTSON. 
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