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UNITED STATEs PATENT oFFIcE 
Herbert Platt and Cyri M.Croft,Cumberland? 
Md,.8ssignor8 to Celanese Corporation of 
America,8,corporation of DeiaWare 

Original application June 14,1938,Serial No? 
213,585? Divided andthis application October 
51939,sedaNo.298046 · 

,3Claims,(Cl.68?13) 
,This applcatonis a dvision of ourapplica 
tion S?No.213.585fled June14,1938? 
Thisinvention relatesto the dyeing oftextile 

naterials,especialy those containing thermo 
plasticyarns or flaments,with dyes which have, 
COmmerciallyrapid dye8finity forsaidyarnsor 
flaments at elevated temperatures? - 
An object of theinvention isthe application of 

dyes to materials containing organic derivative 
of CeluloSe yarns or flaments?Another object 
of the invention is the method of dyeingtextile 
materials containing organic dertvative of cellu 
1oseyarnsorflamentswhereinthedyeisapplied 
unformly,thedyeissubstantialyexhaustedand 
the time required to bring the textile material 
to 8 good Shade is reduced?Another object of 

,the invention is the dyeing of textile materials 
Containingorganic derivative of cellulo8eyarnsor 
filaments with dyes having an afinity for the 
organic derivative of Cellulose only at elevated 
temperatures?Astifurther object of ourin 
ventionisthe construction ofadyejgwhichwil 
dyef8brics With“hightemperature”dyes?Other 
objects of our invention wU1 appear from the 
folowlng detailed deScription and draWings? 
In the drawings,Wherein like reference 

numeralsrefer tothe Same orsimiarelementsin 
the respectiVe Views: - 
Fig?1 is 8,side View,partiallyin section,of a 

dye Jig constructed in accordance with this in 
Vention, ; , w 

?g?2 is an end View 
Fig,1, 
? 3is 8,SectionalViewtaken on lne 3?3 of 

*1, - 

Fig?4is8Sectional Viewtakenon Hne 4?40f 
Flg,1, * · 

Fig.5is asectional viewtaken online5?5of 
Big?1, w 

Fig.61sa Somewhat dagrammatic viewshow 
ingthe loadng of the dyejig,and 
Blg.7isa Somewhat dagrammatic viewshow 

ing the unloading of the dye jig? 
The dyeing offabrics COntainingthermoplastic 

yarnshasbeenefectedonlybytheuse ofspecia 
processes,8s compared to the dyeing of other 

of the dyejigshown in 
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toavoidcreasing.ofthe fabric,thefabric is dyed 
on devices Which maintain the fabrlcin an Open 
width orflattened condition,a common type of 
such a device being8,jig?Although the USe0f8 
jigovercame the formation of Cre8Ses,it limited 
thenumber of dyestufs thatcould beemployed? 
Forinstance,priortothisinvention“hightem 
perature”dyestufscouldnot beusedin8jigWith 
commercialsuccess?By“hightemperature”dye? 
stufs is-meant those dyestufs that have go0d 
afnity for the fabric oniyat temperatures of 
70°C.or above?These dyestufs,being SensitiVe 
tothetemperatureofthefabric,producedstreaky 
dyeings with shaded Selvedgesandendsdue to 

15” 
the temperature diferential between the center 
the uneven cooling of the fabricon therol18nd 

and edges of the fabric when on the roll?We 
havenowfoundthatafulrange ofdyestufs,in 
cluding the high temperature dyestufs,maybe 
applied on thejigto fabrics containingthermo 
plastic yarns by maintaining the temperature Of 
both rolls of fabric at 8 temperature aboye the 
critical temperature of that component of the 
dyestuf requiring the higher temperature?This 
not onlypermits the use of8 widerrange of dye? 
stufs8ndeffectsuniform dyeing,but alsogreatly 
decreases the time of dyeing,thus efecting 
greaterproduction permachineandmanhour, 
By employing this inVention a better penetra 

tion ofthedyestufintothe flamentsis obtained 
andan improved handis obtainedit being Some? 
What fuiler than that obt8ined by prlor methods? 
As statedabove,theinvention efectsan eConomy 
in the dyeing proceSS as there is an improved 
speed of dyeing?"here is alS0 efected a SaVing 
in dyestuf and steam employed,the bath being 
readly exhausted0fdyestufandescape of Steam 
1sgonfned. 
·In accordance with our invention,We dye 

fabrics.containiag.thermoplastic yarns,in?8n 
open width Bnd flattenedcondition on 8jigWhile 
maintaining8 SubStantialyuniform temperature 
throughout both rols offabric,which tempera 

types offabric,andbyacarefulselection of dye-? 
stufs?Fabrics containtng thermoplastic yarns, 
whichare Wovenintotwills,tafetas,etc,arenor? 
malydyedinajgasthebatchprocessofdyeng 
or dyeng on the winch causes creasesto be 
formed in the fabric?Moreoyer,the yarns are 
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somewhat softened due tothe heat of the dye? 
bathand/orreagentsContainedinthe bath caus? 

temperature dyestufs? 
ture is high enough to efect 8,dyeingWith high 

- To 8ccomplish this We 
COnstruct8 noveljig,8is0forming8 part of this 
inVention,haWing an encloSed Sp8ce 8bove the 
tub in which the fabricis beingtreated, 
This tnvention is applicable to the dyeing of 

anyfabricregardessof composition orstructure, 
HoWever it,is eSpecialy 8pplicable to closey 
Woven tafetas and crepes that are made of or 
contan thermoplastic yarns?Anytype offabric 
m??be tre8ted in accordance With this tnVen 

ingthecreasestobecomepermanent,morder55ton,Forexample,thefabdcsmaybewoven, 



2 
kntted,nettedor motted,Thefabdcsmaybe 
made entirey of thermoplastic yarns or therm0 
plasticyarns may beinterwoven or knitted With 
yarns of other materials,such as cotton,Slk, 
wool,regenerated celulose,etc?Eventheyarns 
themselves maybe made of amixture of thermo 
plasticfbersorflaments andfbersorflaments 
of non-thermoplastic materials,8nd theSeyarnS 
maybeinterwoven or knitted withyarns of ther? 
moplasticmaterialoryarnsof non-thermoplastic 
material,Tn the practice prior tothisinvention 
it was foundthat the care to begivento fabric 
contaningthesethermoplasticyarnswas directly 
proportional to the amount of thermoplastic 
yarns present in the fabric? 
The thermoplastic material of the fabric may, 

be any suitable thermoplastic material,Such as 
the organic derivatives of celulose which tnclude 
the organdc esters of cellulose and the CeluloSe 
ethers?Examples of the organicesters of Cellu? 
1ose are,celulose acetate,celulose formate, 
celulosepropionate and celulose butyrate,while 
examples of the ethers of celulose are ethy1 
celulose,methyl cellulose and benzyl Celulose? 
The thermoplastic materia may be present in 
the fabricas substantialycontinuous flaments 
or as fibers,ormayeven be present as a coating 
or dressing, ·? ‘,· 

These fabrics may be dyed with any suitable 
dyestuf havingamnitytherefor or for one con 
stituent thereof?Mixtures of dyestuf may be 
employed,for instance,in dyeing afabric con 
tainingcotton and celluloseacetate,thedye bath 
may contain dyestufs having afnity for Cotton 
and dyestufs having an afnity for CeluloSe 
acetate?Also 8 mixture of dyestufs having af? 
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2.271,874 
in accordance with this invention,With par 
ticular reference to Figs?18nd2 the jigis Con 
Structed 0f8,frame having mounted therein 8 
tub2?Ateachside ofthe frame f is mounted 

?pairs of uprights 3 8nd 4?The uprights 3,of 
Which thereisone on each Side of the jig,Sup? 
port 8,Shaft 5,upon which is mounted ashell 6 
about Which the fabric is rolled during the dye 
ing operation?NeBr the top of the uprights $ 
there is provided an Open top be8ring T for Sup? 
porting 8,Shaft 8 ad8pted t0 Support 8 rol of 
fabric 8”during the loading of the jig,In the 
uprights 4,of Which there is one on each side 
of thejig,is a Shaft 9 which hasmountedthereon 
a,shell 11 about which the fabric is adapted to 
beroledduringthe dyeingoperation,Theupper 
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ends ofthe uprights4areprovided With bearings 
f2 adapted tosupportasquareshaft 13. On one 
end of the,shaft 9 at the outside of the frame 
member is mounted 8 Sprocket 14,While on 8 
slmilarendofsh8ft13 is8lso mounted8 Sprocket 
15?By means of Sprocket chain 16the shaft 9 
drivesshaft 43 for the purpoSe ofr0lling up and 
ualoadngthefabric f3 fromthe?g.,Mounted 
inthetubaresuitableguiderollers1T for drect 
ingthefabric through the b8th Contained there 
in?Also mountedin the jigis a spreader arm 
18 of any Suitabletype having mounted thereon 
spreader-controlingrolers49 Which act through 
the spreader arm·f8 to regulate the tension on 
the fabric and therelative speeds of the shafts 
5and9? 

35 

hnityforthesame constituent maybeemployed 
toproduce adesired shade?BortnStance,8 blue 
andared dyestuf,each having an afnityfor 
celuloseacetate,may be employed?Alor any 
ofthe dyestuffsemployed maybe htghtempera? 
turedyestufs? - - 

Thedyengmaybeperformed bypassingthe 
fabric any number of times throughthe lquid 
inthejg,The Hquldordyebathin theigmay 
beawateremulsion ordspersion of the dyestuf 
with suitable solublzing agents,dspersing 
agents and the lke,such as Turkey red ofl, 
dextrin,sulphonated fattyalcohols andthe lke? 
Thelquidofthe dye bath may alSocontain re? 
agents havingasofteningor Swelnggcton.9n 
the thermoplastlc material contained in the 
fabric?The dye b8th may8ls0Cont8in re8gentS 
whichactasstablizers for etther the dye orthe 
thermoplastic material,such asmorpholineCom? 
pounds,benZyl ethyl anine, etc.,or finishes 
whichareintendedtoremain on the fabric,8uch 
as oils,restnsand stearyl chlortde? · 
The bath maybe mantanedat any?ut8ble 

temperatureat or below ts boling point,While 
the enclosed space above the bath,in which 
space 18contained the bulk of the fabric being 
dyed,18maintained 8t the Same temperature a8 
the bath or,a8nece8sarytn commercial produc 
tion,afew degrees1ower,Although the b8th 
maybemantatnedatanytemperature,thisin 
venton is primarily concerned with the use of 
hlghtemperature dyestufs,in which case the 
temperatureofthe bathis preferablymaintBined 
atorabove 70°C,and for some of the fast to 
acidfadnghightemperature dyestufs the bath 
i8matntatnedat or just below tts bolng potnt, 
whnetherous offabric are mantaned at or 
aboVe80°C? ??awmgs sahowna?constructed° 

Pordrivingthejgthereis providedasuitable 
motor 21 which acts through a suitable trans 
mission and speed reducing device22 to rotate 
the shafts 5 and 9,the relative speeds of Which 
and their direction of travel are controled by 
suitable mechanism 23 party responsive to the 
Spreader arm 8? 

40 Atthe outside of theig frame is a Second 
frame comprising four holow cornerposts 24? 
These corner posts areshown in croSS-Section in 
,Flgs?3 and 4?These corner posts Support an 
enclosure for the space immediately above the 

45tub in which the fabric is rolled from shaft $ 
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to the shaft 9 and back as many times asit ls 
necessaryto efect the desired dyeing?Thisen 
closureabovethe tubisconstructed of movable 
ends258dapted toslideup and downin 8,guide 
way26 suitaby attached to the corner posts? 
These ends may beformed of asuitable frame, 
88 shown 8t 25”in?Figs?28nd 3,Which frame 
contatn8glass panes 2T Such that an operator 
maylookin the end of the device to ascertain 
the Condtion of the f8bric?The moyable ends 
25 are held in 8,raised position by counter? 
weights 28 attached thereto by means of cords 
2$?TheSe counterWeights 28 are,8dapted to 
hangin the holow corner posts?Belowthemov? 
8bleend25is amovableskirt31,shown incross 
Section in Fig?4,Which is Bdapted to be rased 
8nd loweredin the guideway 328ttached to the 
corner posts24?Also8croSSeach endis8,sulta?? 
ble brace 33tendingto maintainthe corner p0st8° 
inspacedandparalelrelationship?The bottom 
of the skirts 31 may terminate in a,fange 34 
adapted tomake contact with thetub 2topre 
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Vent the eScape0f8team from between the ends 
of the enclosure and the tub?The sides of the 
enclosure areformed of a suitable sheet ma terial35havingcutout portionstofitaroundthe 
shafts?and ??Thesidesextendfromonecorner 
posttotheotherterminathnginanange36form 
ingoneslde of theguideway32,thus efectinga 
Sealatthe fourverticalcorners oftheenclosure? 
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Along thetop of bothsidemembers 35,asmore 

fully Shown in Fig?5,isa bracket37 adapted to 
Support two series of rollers38 and39?Atthe 
inner end of the shaft 41 that supports roHers 
38 is 8,flexible tubing42adaptedto prevent the 
eScape of steam along the two upper horizontal 
edges of the enclosure?Mounted for sliding 
movement on therolers38and39areapair of 
frames 43 and 44 which supportglass panes 45 
and 46,respectively. Each frame 43 and,44 is 
but.sighty1ongerthan halfthe 1ength ofthe 
encloSure,the centralends of Whichterminatein 
flanges 4T and 48,respectively,such that when 
the panes are moved to enclose the top the 

?flanges 47 and 48 make a seal preventing the 
eScape of Steam? - 
Suitablepipe1ines may be connectedwith the 

tub2forfurnishingthereto hotandcoldwater, 
etc.,which being conventional have not been 
Shown on the drawing?Thetub2mayalsocon 
tain steam pipes or other means 49 for heating 
up or maintaining the bath in the tub2at an 
elevated temperature?Also,there may be pro 
Videdabove thetub2steam pipesor othermeans 
51for heatingupor maintainingtheatmosphere 
Of the encloSure 8b0Ve the bathat a,given tem? 
perature?The heatingelements 51 are not al 
WayS neCeSSary as the temperature of the bath 
Soon raises the Smallamount of atmosphere to 
Substantialyitsowntemperature?Thereisalso 
providedmeansforightingugtheinteriorofthe 
enclosure,such as marine lights 52mounted in 
the Side walls of the enclosure?To prevent 
condensate from preventing the operator from 
ascertainingthe state of the fabric thereis pro 
videda manualy operated orautomaticuly op 
erated windshield wiper 53at one or both ends 
ofthe enclosure? 
The operation of the device may best be de 

s°edw?hparticular?ferencetoFigs.6and7, 
which,although Somewhat dagrammatic,show 
the operation of the device?For1oadngthejig 
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8,roll of fabric 8”Carried on a Suitable shel is 
placed on the shaft 8 and the end of the fabric 
ts brought around the shell contained on the 
shaft9?The shaft9isthenrotated puingthe 
fabric from the rol 8”and winding it on the 
shel and shaft 9?To acc0mpish this,howeVer, 
the frame 25 containing the panes 2?8nd also 
the skirt31 on that end of the machine is1oW 
ered,While the two top Sections 45 and 468re 
moved to the right as Seen in Fig?6?After the 
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fabric has been placed on the shaft9it ls then 
threaded aboutspacer 8rm,18,guiderol 17onto 
the shel1supported bythe shaft 5?The endof 
the enclosure 8t the left,8S Seen in Fig,6,is 
thenrased andthe top 46 is movedto the 1eft 
efecting a substantialy sealed enclosure about 
therols offabric whichnowmay berunthrough 
thedye bath contatnedinthetub2?Asthespace 
enclosedis relativeysmal1the heat containedin 
the dye bath orsuppled thereto is usualy suf 
clent to mantain the enclosed space within a 
relatively few degrees of the dye bath?For in 
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3 
stance,wheu the dyebathismaintained at 0?” 
near100°C.theatmospherecontainedin theen? 
closureisaround 92°C?Forthepurpose ofun 
10ading the jig the fabric is woundontheshel 
SUpp0rted by shaft,9,the right end as Seen in 
Fig?”is then lowered and the top section 45is 
m0yed to the left efectinga Whole open corner, 
The fabricisthenthreaded ontoashel1slipped 
ontheshaft13,Bymeans ofthe drivechain 16 
thefabricis pulledfrom theenclosureandwound 
into a roll f3”upon the shell supported by the 
Shaft 13?After winding fabric one end of the 
shaft 13 may bereleasedfrom its bearing?by 
meanS of the hinge bearingtop54 which permits 
the Square Shaft f3 to beraised suficientlyfree 
Of the bearing to Slip the shel containing the 
fabric therefrom, · 

ft is to be understood that the foregoing de? 
- tailed deSCription is merelygiven byway ofil? 

20, lustration and,that many variations?may be 
nade therein Without departing from thespirit 
of ourinvention? 
Having described ourinvention,what we de 

siretosecure byLettersPatentis: ??? 
1·Adyejigforusein dyeingfabrics,compris 

ingatub,aframeSupportingsajdtub,an enclo 
SUre mounted over Said tub,a plurality of up 
right membersSupported on said frame and ex 
tending beyond the top of said enclosure,said 
uprightmembers havingmeansthereonforsup 
portingaroloffabric beingtreatedwithinsaid 
enclosureand Separate meansfor supportinga 
rol_offabric outside o?saidenclosure,andsaid 
encloSure Comprising means for permittingthe 
feeding_offabric to and from theinterior of 
Saidenclosure? 
2,Adyejigfor US3 indyeingfabrics,conpris 

ing atub,8 frame supporting saidtub,au en 
CloSuremounted over Saidtub,aplurality ofup 
rightmembers Supported onsaidframeandex 
tendingbeyondthetopofsaidenclosure,saidup 
right members having means thereon forsup-? 
portingaroll offabric beingtreatedwithinsaid 
englosure and Separate meansfor supportinga 
rol of fabric outside of said enclosure,and a 
Qivided top forsaidenclosureforpermittingthe 
feeding of fabric to and from the interior of 
Saidenclosure? - - · 

3·A dye jigfor use in dyeing fabrics,com 
prlsing atub,aframe Supporting saidtub,an 
enclosuremounted oversaidtub,aplurality of 
upright members Supported on saidframeand 
extending beyondthe top ofsaidenclosure,said 
uprightmembers havingmeansthereonforsup 
portingaroloffabric beingtreatedwithinsaid 
enclosure and Separate meansfor supportinga 
rol offabric outslde of saidenclosure,adivided 
topfor Saidenclosurefor permittingthe teeding 
of fabric to and from the interior ofsaiden 
closureandmeansbetweentheseparateportions? 
of the dvidedtopforsealingthesamewhenthe 
top oftheenclosureisclosed? · 

HERBERT PLATT? 
CYRIT,M,CROFT? 


