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This invention relatesto dyeingmachinesand 
particularlytothose oftherotarytypecommonly 
employed for the dyeing of hosiery,wherein a 
batch ofstockingsisplacedina,porouswoven or 
ImeSh bagandaplurality ofSuch bagsare placed 
in eaCh of 8,piurality of Compartments formed 
by and between radially extending partitionsin 
the barrelor drum of thedyeingmachine? 
?n dyeing machines of this general type the 

dye liquoris USUaly maintainedat alevel below 
the axis of rotation of the drumandasthe drum 
is rotated the bags of hosiery in the compart? 
mentsaresuccessivey pickedupandout ofthe 
liquor,carriedoverthe axis of the drum andre? 
SUbmergedin the liquor at the opposite side of 
the Center of the drumasthe drum rotates? 
Duringthedyeingofthestockingsinthisman 

ner the bags of hosieryaresubjectedto consid? 
erabletumblinginthe compartments,Whichtan? 
glesthehosierytoagreatextentandcauses what 
is knownintheartasroughingorfriction markS 
On the h0siery,This Conditionis preyalent par 
ticularly in the dyeing of natural or artificial 
Silk hosiery which is reinforced with cotton in 
the heel,toe and foot Sole portionsthereof and 
in Whichsuchmarks develop? 
Asa reSult of this method of dyeing hosiery, 

when the dyer wishesto takeasample from one 
Of the bagSitis meCeSSary t0Stop the drUm With 
one of the compartments thereof turned Up? 
Wardy,Which holds the stockings in that par 
ticular compartment clear of thedyeliquor while 
the stockingsin theremainingcompartmentsare 
held Submergedin the liquor? 
Asaresultofthetumbling,whichthestockings 

have receivedduring dyeing,the stockingsare 
tangled tosuchan extent thatittakesthe dyer 
aConsiderable1ength of timeto extractaSample 
Stocking from the batch?DUring this time and 
whie the Sampleis beingcomparedwith a,color 
chart Ora,previouslydyedSample Whichisto be 
matched all the Stockings in the elevated com 
partment are SUbjected to Contact With the at? 
mCSphere,Such exposure causes oxidation of 
the dye Stufand Changes the Shade of the ex? 
DOSed batches of stockings from that ofthe sub 
merged batches,thUS the entirelotisnot Uniform 
throughout when removed from the dyeingma? 
Chine? - - 

One object of the invention is to provide a 
method of dyeing wherein thestockingsarenot 
subjectedtotumbingnor exposedtotheatmos 
phereatanytimeduringdyeingorSampk taking. 
Another object oftheinventionistoconstruct 

thedrUm Ofthe dyeingmachineinSUGhamanner 

(CI?8?19) 
thatthe batches of hosiery or a bukofanykind 
Of materialto be or Capable0f being dyedin this 
type ofmachineis primarilySUSpendedandfloat? 
ed freelyin and Submerged Completelyadjacent 
theSurfaCe of the dye liqUOrand,8S the drumiS 
rotated,the bulk of materialisfloatedlaterally, 
firstin Cne direction,thendownwardy,thenlat? 
erally in the Opposite direction and UpWardlyto 
the first position,without efecting rotation of 
the bulk aboutits own axisin the Compartment 
in whichitisconfined? · 
Another object of theinVentionisto shapethe 

Compartments in Such 8,manner that,as the 
drum rotates,thewalsofeach Compartment Wil 
efect a,1engthwise non-compressive Contraction 
and CrOSSwise eXpansion of the bulk Within the 
Compartment during paSSage ofthe Compartment 
through certainsectors ofthecycle of rotation 
ofthecompartmentaboutthe axis ofthe drum; 
and during the passage of the compartment 
through other Sectorsthe walsof the Compart? 
ment willefect or permit free inherent length? 
wise expansion and CroSSwise contractionofthe 
bulkin the Compartment. - - 
Another object ofthe present inventionisto 

So construct the dyeing machine Vat and the 
journalsforthedruminsuchamannerthatthe 
level of the dye liquor may be maintained Well 
abovetheaxisofrotation ofthe drumataltimes, 
wherebythe entire1ot of stockingsinthe drum 
willbesubmergedinthedyeliquorconStantlyand 
atnotimesubjectedtocontactwiththeatmos-? 
phereeven whilesamplesare beingtaken, - 
The Constructionand Operation of the meCh? 

anismformingthesubject of the present inVen 
tionwi1befulydsclosedhereinafter,reference 
being had to the accompanying drawings of 
WhiCh2 - 

Fig.1isafrontelevation ofthedyeingmachine 
witha portion of the vat brokenaway; 
?g.2 is a,planVieW; 
Fig.3isatransversesectional elevation taken 

on the line 3?3,Fig?1; - 
Fig,4isatransversesectionalelevationtaken 

onthe1ine4??,Fig.1anddrawntoanenlarged 
SC8le; - - 

Fig.5isaviewsimilarto Fig.4 showingthe 
druminadiferent positioninacycleofrotation 
thereof? - - - - - 

Asshown in Figs,1 and 2,the maChine C0m? 
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prises,ingeneral,endframes 1and2 whichSup?? 
portasubstantialysemi-cylindricalorU-shaped 
vat3.,Withinthewat3andwelbelowthetop? 
edgethereofand secured totheendframes f 
and2 respectivelyaresockets 4,4 whichreceive 
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8nd Support bearing boxes5,5,fortrunnions 6,6, 
Which project laterally from the opp0site ends 
reSpectively of the drum 10 of the machine and 
rotatablysupportsaid druminsaid vat. 
Inthe preSentinStance the trunnions 6,6con? 

stitutetheoppositeends ofashaft1 whichex 
tends axialy and completelythrough the drum 
10 withits oppositeends6,6projectingfromthe 
ends Of the drumasabovenoted? 
The drum comprisesa pair of rings 13 and 14 

reSpectively which are disposed concentricaly 
withreSpect tothe shaft 11andaresupported by 
radially extendingarms 15 formedintegral with 
theringsand with hubs f6 whicharesecuredto 
the shaft 1finspacedrelationto eachotherlon 
gitudinallythereof. ,· 

Inthepresentinstance,thedrum10consists of 
three independent baskets 20,each of a gen? 
eral eliptical Shape in CroSS Section,as clearly 
shownin Figs.3,4and5. Each basket20com 
prises Open end frames21,2f whicharesecured 
to the rings 13 and f4 respectively by bolts 22, 
Adjacent the shaft 1 each of the endframes21 
is SeCured by a bolt 24 to aradially extending 
1Ug23formedon the hub 6? 

The end frames 21,2f,in each instance,are 
maintained in lateraly Spaced relation to each 
Other,in a direction longitudinally of the shaft 
11,by 1ongitudinaly extending bars25,26and 
2T? - 

The opposite ends ofeach oftheelipticalbas 
kets 20are covered with wideopen meshmetal 
SCreening28,Whichissecured to the frame2f in 
anySuitable manner,as,for example,bywelding 
Or brazing the Cut ends Of the SCreen?Wires t0 
Said frame? ??.… 
The innersemi?elliptical Wall300feach of the 

baskets20iscomposed of similarwideopen wire 
meSh SCreening and is formed on a Continuous 
uninterruptedarc of a circlestruckfromacen 
ter disposed beyondthe peripheryofthedrum,in 
the present Case?Theinner Walls30 ofthethree 
baskets,inthe presentinstance,are disposedin 
relatively close subStantially tangential relation 
toeach otheraroundthe shaft 11. 
The Outer Wall 29 of each of the baskets or 

COmpartments 20 is formed on an arc struck 
frOm the axis of the shaft 11,inthe present in 
Stance,and is divided into two parts3f and32 
respectivey,The part32constitutesa doorfor 
the compartment andiscomposed of a,substan 
tialy rectangular convexed frame 33,which is 
hinged at 34to the longitudinal bar 27 ofthe 
basket compartment 20,said door frame being 
COVered withWideWiremeshthesameasorsimi 
lart0that of the end and-inner Walls of the 
b8sket. 
Thesection 31 Of the outer Wal129 islikewise 

COmposed of wide open mesh with the edges 
60 

65 

75? 

thereof secured to the longitudina1bars25and 
27 and to the endframes21,21 of the basket. 
Any Suitable form of1atch35 may be provided 
On theframe33forsecuringthefreeedgeofthe 
doorsection32tothelongitudina1bar26 ofthe 
basket. - *,· - 

Formedon orsecured tothe drumring13isa 
gear 36 which meshes with a,pinion 3T fixedto 
a horizontalShaft disposedabovetheupperedge 
of the vat3and drivenfroma motor38through 
a Speed reduction device 39 and variable speed 
meChanismenclosedwithina casing40,thespeed 
Variations of thepinion 37 being controlied bya 
Suitable plunger41 projectingfrom one side of 
the casing40. ? - 
Inchudedinthe driving mechanismisormay 

2,098,890 
be a,Suitable revolution Counter and reversing” 
mechanism Whereby,after the drum 10 makes 
a,predetermined nUmber Of reVOlutions in One 
directionthe direction ofrotationischangedand 
the drum then makes a,predetermined number 
Of reyolutions in the opposite direction,This 
mechanism,however,forms no part of the pres 
ent invention and is therefore not described in 
detail, 
Dye liquorisadaptedto berunintothe Vat3 

thrOUgh suitable pipes 42,42 mounted in the 
bottom0fthe vat3,belowthe drUm10,Saidpipes 
42beingSUpplied With Saidliquor fromaCOntain 
er 43undercontrolofthevalve 44andaccelerat 
ed bysteam pressure Supplied through a pipe 45 
under control of avalve 4T. 
liquor from the vat3is efectedthrough a drain 
pipe 48under controlof a,Valve 49,Clear rinS? 
ingWater may beSupplied t0the Vatinany Suit? 
ableand ConVenient manner, 
Asshownin Fig,4,thelevel of the dye liquOr 

?,? is maintained welabove the axis ofthe 
drum shaft 11?One of the baskets 20 is ShOWn 
with the longeraxis ofits elliptical cross Section 
disposed substantially horizontalin the position 
in Whichthe basket may be Opened,t010ad Or Un? 
loadthe basket ortotake Samples from One of 
the severa1bags containing batches of hosiery 
confined within the basket,The other two Of 
the baskets,whichwith thefirstsaid basket con 
stitute the drUm 10,are shown With their longer 
axesdisposedatangles of subStantialy120°With 
respect to the corresponding axis of the Upper? 
most basket. - 

In Fig.5,thedrumisshownas havingrotated 
through an angle of Substantially60°,from the 
positionshownin Fig,4,whereinone ofthe bask 
ets is shown With its longer axis disp0Sedin a 
horizontal plane belowtheshaft Handthe other 
two baskets with theirlongaxes disposedat 120° 
angles from theaxis of the lowerm0St basket? 
Inthe course of operation ofthe device,after 

eachof the basketshas been1oadedwitha pre 
determined number of bags orbatches of stock 
ings,the drum 10 rotates from the p0sitionS 
shown in Fig,4,through the position shown in 
Fig,5for a predetermined number of complete 
reVolutions,in One direction,and then through 8 
predetermined number of Complete reyolutionsin 
the opposite direction?In the course of such 
revolutions of the drumall the bagsare main? 
tained continually below theliquor level ?,3 as 
clearyshownin Rigs,4and5? 
The character of the goods being dyed,i.e? 

-hosiery,issuchthatthebags ofstockingstendto 
fioat andrisein-the liquorandas the drum ro? 

Exhaust of the dye 
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tates,see for example,in the direction of the? 
arrowin Fig.4,the bagsinthe uppermost basket 
are floatedlaterally bygentle contact with the 
innerarCuate Wal13g Of the uppermOSt basket? 
Asthe baskets move from position d(Fig.4) 

60 

to position b(Fig.5)the lateralmovement of 
the bagsin the Upper basketis restricted by and 
betweenthearcuatewalls29and3ö,and bywhich 
the bagsareremovedclosertogether,Contracting 
the mass composed of the several bags inthe 
basket 1engthwise,as.viewedin Figs.4 and 5, 
Whilethe mass Continuesto beSuspendedinthe 
dye liquor,as clearly shown at position b in 
Fig.5. - - 

Asthe basket moves from position b(Fig,5) 

65 
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to position C(Fig.4)theinner arcuate Wal30? 
andthe outerarcuateWall29 of the basket move 
around thefoating bags_WithOut materiallydis 
turbingthegeneralrelation ofthe bags oneto 75 
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another and Without efecting any tumbling of 
the bags? 
The basketthen movesfrom positionC(Fig.4) 

t0 position d(Fig.5)Wherein the mass or plu 
rality of bags again Spreads or expands length 
Wise,Contracts CroSSwise,and floats Upwardly 
tOWard the inner arCuate Wall30 Of the basket 
thenin the lowermost position,as clearlyshown 
in Fig,5, 

ContinUed rotation of the drUm moves the 
basketfrom position d(Fig.5)t0 positione(Fig. 
4),Wherein the b8sket again revolvesabout the 
bags Of StOCkings which tend to float UpWardy 
in the liqu0r,bUt,dUe to the restriction of the 
inner Wal35 andoUter Wall290fthe basket the 
maSS Or plUrality Of bags Of Stockings is again 
COntraCted lengthwiseandexpanded crosswiseas 
the bags are moved int0 a closer relationship 
toeachother,Stillwithoutefectinganytumbling 
Of the bags? 
From p0sition e(Fig.4)to position f(Fig?5) 

the baSket COntinUes to revolve about the Up 
Wardy foating bags of stockings which,dur 
ingSUCh m0Vement Of the basket,spreadlength 
WiSeandCOntraCt CrOSSwiseagain Untilthe maxi? 
ImUm Original Upperm0St p0Sition is reached,as 
the basket moves from position f(Fig,5)to 
position d(Fig?4),for a repeat of the cycle? 
DUe tO the Open eliptical Character of the 

baskets and the high level and substantialy 
QuieSCent State oftheliquorinthe Vatthe baskets, 
asabOVe noted,in efect,revolve about their re 
Spective COntents andin So doing,and by reason 
of their Shape,efect the aboye noted gentle 
Contractions and expansions of their respective 
COntentS WithoUtactually Compressingthe mass, 
Which Creates just the right amoUnt of gentle 
agitation Of the dye liguorthroughthe contents 
Of the basketsto SecUre complete penetration by 
the dye liquor into the Very innermost parts of 
the COntentS,Suchasthe back-iegandfootseams 
Offull?ashioned hoisery;andasa resUlt of the 
rotation Of the baskets about their respective 
COntents no tumbling and consequent tangling 
of the CCntents,and therefore no friction mark 
ing of the St0ckings,is efected? 
The Open Character 0f the baskets,provided 

by the wide Open mesh screen presents no re? 
Sistance to the free fow of the liquorand this 

3 
Causes no violentagitation of the liquor as the 
drUm rotates? 

After the maSS has beenSO treatedfor a pre? 
determined periOd Of time,a,Sample may be 
readily withdrawn from any one of the bags in 
any one Of the baskets and rinSed t0 prevent 
0xidation While the rest of the lot remains be? 
10W the liquorleveland COnSequentlyis not Sub 
jeCted tO Oxidation? 

If the lot haS beendyedt0the required degree 
the dye liqu0r may be drawn of throUgh the 
pipe 48and Clear rinSe WaterrUninto the Vat So 
that the Coloris Set Without exposing the mass 
to shade Variations by oxidation, 
T Claim: 
1?In a,rotary dyeing machine,a drum Com?? 

priSinga,plurality of SubStantially elliptical Con? 
tainers for respectively receiving materialto be 
dyed,Said COntainerS being arranged in fixed 
relation to each other and to and about the 
axis of the drum with the shorter dimensions of 
theirelipticalCroSSSectionsdisposedrespectively 
in planes radiatingfrom the axis of the drUmin 
SUbStantially eQuiangular Spacedrelation to each 
Other,and the OUter Semi?eliptical Walls of Said 
COntainers disp0Sed in CirCular planes forming 
SegmentS0f a Circle havingits Center Coincident 
With the axis of the drUm,and the inner Semi 
eliptiCal Walls0fthe Containersdisposedinsingle 
COntinUOUS CirCUlar planes in arCS struck from 
Centers OutSide the periphery of the drum with 
Said inner Walls SUbStantially tangentialy ar? 
ranged OnetO the OtheradjaCent theaxis of the 
drUm? 
2?In a rOtary dyeing machine,a drum?Com? 

priSinga plUrality of SUbstantially elliptical con 
tainers for respectively receiving materialto be 
dyed,Said Containers being arranged in fixed 
relation to eachotherand to andabout theaxis 
Ofthe drum with theshorterdimensionsof their 
eliptiCal CrOSS Sections dsposed respectively in 
planes radiating from the axis of the drum in 
SUbStahtiallyeQUiangular Spacedrelation to each 
Gther,and the inner Semi-eliptical Wals of the 
ContaiperS dspoSedin Single continuouscircular 
planeS in arCS StrUCk from Centers outside the 
periphery of the drUm withsaidinnerWalissub 
Stantialytangentialiyarrangedonetothe other 
adjacent theaxis of the drUm? 
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