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ApplicationfledJannary2,1890,Seria1No,335704,(Nomodel)Patentedin BnglandJune12,1889,No,9692, 

4o o/zbhony?77?ay CO72Ce772? through A?BEig.3,Sheet II,Fig,1* is a 
Beit knownthatwe,AUGUSTGRAEMIGER,a detachedside and front view of one of the 

citizen ofthe Republic of Switzerland,anda camson the cop carrier operatingthe lever 
resident of Cheetham,and WILLTAMTHOMAS arm in Conuection with the Vacuum valve 55 

5WHITEHEAD,asubjectofthe Queen of Great mechanism;Fig.2,asideviewofthevacuum 
Britain,and a resident of Radclife,Man- valve detached and Fig,3,Sheet II,a plan 
chester,inthe county of Lancaster,England, partlyinsection of a machine with adouble 
haveinventednewandusefulimprovements disk Cop carrier,Fig,4,Sheet III,isasec 
in machinesfordyeing,bleaching,8ndother-tionthrough C?D Fig,5,Sheet IV,andthe 6o 

ro wise treating yarnin COp or other Compact 1 latterasideviewwith liquortankin Section, 
form,of which the folowingis a specifica- and Fig,6,Sheet IV,alongitudinal section 
tion? · through E?F Fig,4,Sheet III,ofamachine 
Theinvention has been patented in Eng-|with acylindricalCop carrier? * 

landtoourselvesandothers,No.9.692,dated Similarlettersrefertosimilarpartsthrough-65 
?5 June12,1889? - outthe severalviews, 

Ourinvention relatestoimprovementsin Referringto FigS.1,2and 3,Sheets Iand 
machinesfor dyeing,bleachingorotherwise II,aisthe liquortank,b,b’the Cop carrier,C 
treatingyarn in cop or other compactform|the carrier body,dthe cop carrieraxis,ethe 
andis of generalapplicabilityto machines|liquorpump of the machine? - 70 

2oin whichan,intermittentrotary cop garrier Inthetankdisemployedacopcarrier,con 
in conjunction with a Carrier body is em-| sistingoftwodisksb,b/,8uitablyfixedonthe 
ployedin aliquortank,and in which the|axis_dmountedin bearingsa/andintermit 
cops to be dyed or otherwise treated are|tentlyrotated by me8ns of Spur wheelgear- · 
placedon perforatedinjectiontubes orspin-|ing?f/,f°,shafts f°andf*and clutch f°,75? 

25álesandthe liqnogisdrawnorforcedthrough|from the drivingshaft?"throughehain f, 
thesame bysuitable means;andthe objects sprocketwheels/°and f",In conjunction 
ofourimprovementsare,first,toreducefric-|with thesaidtwoCarrier disks b,b/,acentral 
tion betweenthe CopCarrierandCarrierb0dy stationary Carrier b0dyc,boltedtotheliquor 
andtoincrease the Capacityofthe machine;|tanko,isgroundorbymeansof rubberrings 8o 

3o second,toprovide meanswherebytheliquor|c/fittedair_tight betweentheinnerfaces of 
leftinthe cops from boiling or mordanting|thedisksb,b^?Theouterfacesofthecarrier 
can be extracted;third,to Separate the air disk8-b,b’are reSpectivelyformedwith four 
and liquor extracted from the Cops bythe Coptube hole ornipplegroupsg/,9°,g",and 
preliminaryexhaustion chamberso8stopre-|9,which serve toreceive the perforatedin·85 

35venttheliquorfromentering the air pump jection tubes g on which the copsg°to be 
andtoefect the return of the Sameintothe treatedare placed, 
tankfree of air;fourth,to provide meanS The Carrier body C is formed with four 
wherebythe machine,on beingsetin motion|Chambersh/,h°,W,h*,whichonthe intermit bythe attendant,automaticaly.opensthe |tentrotation ofthe Copearrierb,b/,comesuc-9o 

4ovacuum valve in Connection with the pre-|cessivelyinto Communication with each of 
liminaryexhaustionchamberandairpump, the ouggroup80f COptube holes ornipples 
closesthesameand Stopsthe machinetoper- g/,9°,9°,andg",SOastopermit in chamber 
mitthesubstitutionanddesiredtreatmentof h/substitution and liquor(trom boingor thecops;fifth,toprovide meanswherebythe mordanting)extraction,Chambers h°and h",95 

?51iquorisautomatiealysupplied tothe tank |saturation andimpregnation,andchamber?A 
incertain quantities accordingtothe num-|liquorextraction ofthe CopS? 
berorweight of copsto be treated?Weat- ? Tothetopofthe carrierbody Cisconnected 
tain these objects bythe meghanismilus apipe@,whichisin Connectionwithapump 
trated in the accompanyingfour sheets 0f and communicateswith the chamber h/,by roo 

5o drawings,in which? - means of_which the liquor left in the cops 
Figure 1,Sheet I,is a vertical Section1from boiling or mordanting,(which hereto 
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fore hadto berecovered)can beremovedin 
thesame machinein whichtheyare dyed,the 
chamber h/thusServingasa primaryliquor 
exhaustionchamber?The carrier bodyC,be 
lowthe liquor levelin thetank a,isformed 
with acavity k,bavingtwo ports k/,*lead 
ingrespectivelytothe Saturationandimpreg 
nation chambers h°and h°andthe pipe Con 
nected theretoleading tothe liquor pumpe 
S0a8toSubject four COp groups Simultane 
ously to Saturation and impregnation,the 
liquor beingreturnedinto the tank a bythe 
pumpethroughthe pipe /, 
Betweenthe Saturation andimpregnation chamber?°andtheliquorextractionchamber 

?*,aninletpipe m connected to a pump,not 
shown,isfitted thereto,which communicateS withaport m/leading_to the liquorextrac 
tion chamber h*? 
Between the primary liquor extraction 

chamber h/andthe Saturation and impreg 
nation chamber h°,the preliminaryorairex 
haustionchamberhhaving port871,i8formed, 
whichareequalinnumbertoandinCommuni cationwiththecircularrowsofcoptubeholeS ornipplesinthecarrierdisksb,b/,Tothesaid 
preiminaryorairexhaustion?chamber h s 
Connectedaninlet pipe7/,7?furnishedwith 
atap7?leadingto an air pump,not Shown, 
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whichtap m°8ervesto Cut of the respective 
connectionasdesiredforeertaincolors??nto thispipe7/and7?weinsertanairandliquor 
separator,Consisting Ofacylinder or Casing oprovidedatthetopandbott9mrespegtively? 
withair andliquor valves o”and o°formed 
onthe rod o°and held against their SeatingS 
bymeans ofaspringo"?These valves o/,0° 
areautomatically Opened,the moment before 
the preliminary extraction of liquor or air 
exhaustion from the Cops takeS plaCe,by 
means ofoneormore cams2fixedtothe Car? rier disk b operatinga bel granklever2^ 
connected bymeans of arod2°totheforked 1evergpivoted to the cylinder or casingo 
andembracingthe valverodo". 
The side of the Cylinder OrCasing Onear thetapm"ofthepreliminaryexhaustio?cham 

ber h,isfurnishedwithachamber 9?which 
isin communication therewith andthe pipe 
??”and furnished with 8 perforated division 
plateg°,preferablyconcave,against which 
theairon rushingfrom the preliminary ex 
haustion chamber Strike8,80a8 to Cause anyliquorwhichitmay9ontant98eparate 
therefom and descend intothe lower part? 
andtheairto aSCendint0the upper part Of 
thesaideylindero,from whichthe airis per mittedtoescape,andtheliquorreturnedinto 
thetankdonthe valves o',0°being Opened 
as aforeSaid, - 
The pipe7°betwee?the cylinderorcasing 

ois providedwith thevacuum valve?by 
meansofwhichcommunicationisestablished andcutofasrequired betweentheairpump 
and preliminaryextractor hagtomaticaly 
a8foüows:In connection with the Clutch f” ashippingrod ”isemployed which when 

pushedforward bytheattendantthrowsthe 
clutch f°ingearand8etsthe machine in mo 
tion,the partofthe clutchf°whichotherwise revolveslooselyon the shaft.f°beingformed 
withasprocketwheelf°towhich motionis 
transmittedfrom the Sprocket wheel/°on 
the shaft f°by means ofthe chainf, 
Theshipping rod risfurnished onitsup 

perside with a projection7’bearingagainst 
alever7°Suspended from the casing of the 
VaCuum valve7?*and bearingagainstthestem 
ofthe latter,Belowthe shippingrodrispo 
sitionedaleverarmt,pivotedtoa bracket7°, 
boltedtothetanko,whichleverarm?isun dertheinfuence ofaspring/Fig.3andop 
erated apon intermittently byfour cams * whichoperaterespectivelyinconnectionwith 
each Cop groupg/,9°,9°,9"?Whenthe car 
rier disks b,b’areatrest,the vacuum valve 
Tyis closedandthe free end ofthe leverarm 
?,on the point ofthe cam *belongingtothe 
COpgroup nextthereto,while a projection7“, 
provided onthe underside of theshipping 
rod7,bearsagainst thefrontedge of thele? 
Verarm t, 
Whenitis desired tocommence therota 

tion ofthe carrier disks b,b/,the freeendof 
the Shipping rod7”is raised alittle,8oasto 
freethe leverarmfromtheprojection7*and 
afterward pushed forward causingthe pro 
jection r”to depressthe lever7°andthelat 
ter the Stem of the Vacuum Valve Ty thus 
Openingthe Valve T and the shippingrod7 
atthe8ametimethrowsthe clutch f°ingear, 
The freeendofthe leverarmtisthen caused tomovedowntheincline0ftherespectivecam 
*towardthe disk b,whichcausestheprojec 
tion *toleavetheupperside oftheleverarm 
?dropand position itSelf againagainst the 
frontedgeofthe latter?Duringtherotation 
of the carrier disks b b/,the vacuumvalve7?* 
remains open untilone of the series of cop groups haSpaSSedthe preliminaryexhaustion 
Chamber h,Thecam*ofthe nextcopgroup 
then ComesintoContact withthearm?,moves 
it outward and Causesthe lattertodrawwith ittheshippingrod”andthuselosethevacuum 
valve7y,throwthe clutch f°outofgearand 
therebyStopthe machine? 
?heliquorinthetank dis automaticaly 

replenished by means ofachargingvessel? whichisincommunigationwiththesame,by 
1neans of the pipe ?/and with aliquorres 
ervoir not shown,by means of the pipe u°? 
The chargingveSSeluatitslower extremity 
isformed with a port u°whichisin commn nicationwithatwowaytap?havingattached 
t0its Spindle a weighted lever U^andslotle 
ve??°thel8tter beingconnectedtoasliding 
rod U°whichis acted upon by one or moré 
CamS2 fixed t0the Cop Carrier disk bandes 
tablishesCommunication betweenthecharg 
ing veSSel?Landtheliquortank a,Thecam 
2 may be madeadjustableinlength Soasto 
retainthe Communication,betweenthe liq 
uortanko_and the Charging vessel u,open 
any desired period,thu88upplying more or 
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lessliquortothe tank das may be required 
forthe numberorweightof copstobetreated 
andtO keepthe liquorin the tank dalwayS 
atthe Same level,Whenthe cam pleaves 
the rod U°the weightedlever u^turnsthetap 
?andeStablisheScommunication betweenthe 
liquor reServoir and the charging vessel u, 
which latterisformedat the top with anair 
hole sand balvalve s’whichfoatsinaeage 
S°on the liquorandclosesthe air holes when 
the charging veSSel?/isfull? 
In Orderto diminish friction and insure 

alwaysag00djoint betweenthe cop carrier 
bandits bodyCin a Cylindricalmachine,See 
Figs.4,5,and 6,Sheets IIIand IV,we form 
the carrier body CSOastoConstitute oneend 
of the cop carrier b,againstwhich the latter 
rotates,inlieu ofinside theSame?Thiscar 
rier body Cisformedwith Segmentalcham 
bers h,?,h",h*forefectingsubstitution,pre 
liminaryextraction,Saturation,impregnation 
and liquorextraction of Copssimilarashere 
inbefore described,each Chamber being re 
spectively in communication with the con 
duits?/,",m? 
In lieu of formiggthe coptube holes or 

nipplesinthe Cop Carrierbingroups,weform 
the Samein rows,atequaldistancesapart,all 
round the periphery of the cop carrier b,a 
Separate Segmentalcavity?bbeingformedin 
thecarrierbodycforeachrowinsteadoffora 
Seriesthereof,whichgreatlyinCreasestheca 
pacity of the maChine and causesthe Copsto 
betreated more efectualyand uniformly? 
The cop carrier bandits body Care suit 

ablyfixed ontothe 8xis d and madeadjust 
able thereon againSteaCh Other by means Of 
nuts d”and to insure an air tight ft be 
tweenthe Same,the reSpective Surfacesare 
ground together or furnished with rubber 
ringS? - 

Referring more particuiarlyto Figs?1and 
2,the operation ofthe machineisasfollows: 
Afterthetanká hasbeensuppliedwithlig 
uor,andaSSumingthe nipplegroupsg/,9°,9°, 
g‘,onthecarrier b,b/arepositioned?espect 

559 

ivelyopposite the Chambers h/,h°,h°,h*,in 
the carrier body C,the nipple groupsg”are 
suppliedwith Cops9°previously mordanted, 
andthe superfuous mordantextractedfrom 
the respective copS9°by mean80faSuction 
pump(not shown)andthe pipe.?conneeted 
theretoandthe chamberh/,whichlatterthen 
communicateswith thenippleandCOpgroupS 
”?Afterthe extraction Of the mordant,8S 

described,the cop carrier b,/,is Setinrota 
tion,bypushing the leyer”forward which 
throwsingearthe clutch/°?Poweristrans 
mittedthroughthechain f,wheels/°/"and 
gearsf,f/,tothedisksbandb/,untilthegam 
? ofthenippleandcop groupsg/,Comesinto 
contact withand moves the levertand the 
1atterthe shipping rod r outward,So as to 
throwthe clutch f°out 0fgearadthuslimit 
therotation ofthe cop carrier b,b/toaquar 
ter of arevolution?At the CommenCement 
of the rotation of the Cop Carrier b,b”the 

valve m*,whichwhenthe machine is atrest 
i8closed,isopenedthroughthe mediums7', 
7°andtherebyCommunicationestablished,by 
way of tap7?,pipes 7/,7 andvessel o,be 
tweenthe vacuum pump(notshown)andthe 
preliminaryextraction chamber h?During 
thisfirstquarterofarevolution ofthecopcar 
rier b,b/,each radial row of itsperforations 
issuccessivelybroughtinCommunicationwith 
theports?leadingtothepreliminaryexhaus 
tion chamber h and thusthe nipple and Cop 
groupsg/,forashort periodSubjectedtothe 
action ofavacuumpump(notShown)forthe 
purpose ofemptyingthe Same ofairprevious 
to beingsaturatedandimpregnated?Onthe 
completion of thefirstQuarterofarevolution 
ofthe copcarrier b,b”which takesplace au 
tomaticallyas described?itsnipplegroupsg°, 
will be positioned Opposite the mordantex 
traction chamber h/andits nipple and cop 
groups g”opposite the Saturation and im 
pregnation Chamber h°,The nipple groups 
g°are thensuppliedwith mordanted Cops9° 
and the Superfluous mordantextractedthere 
from as described,while the copsg°of the 
nipplegroup9’aresubjectedtothe aCtion of 
the liquor pumpe,which draws the liquor 
from the tankothroughthe Same into the 
Saturationandimpregnationchamber ?,and 
through port?/,Cavity ?,pipes and/back 
into the tanko?Afterasuficientperiodthe 
eop Carrier b,b”isrotatedforasecond quar 
terofarevolutionduringwhichthe Copsg°of 
the nipplegroupS9°are Subjected tothe ac 
tion of the vacuumpump(notshown)inthe 
manner as hereinbefore desCribed?On the 
Completion ofthesecondquarter ofarevolu 
tion ofthe cop carrierb,b^thenipplegroups 
9°and nipple and COpgroupS9°andg^arere 
spectively positiorred opposite the mordant 
extraction chamber h/,Saturation and im 
pregnation Chambers *and h°,The nipple 
groupsg°are then Supplied with mordanted 
Copsg°andthe8uperfuous mordantextracted 
therefrom,while the Cops 9°0f the nipple 
groupsg°and9^areSubjectedtothe actionof 
the liquor pumpe,as previously described, 
the Copsg°Of the nipple group89”thus re 
Ceiving a SeCOnd Saturation and impregna 
tion?Aftera Second period the rotation of 
the copearrier b,b/is gontinnedforathird 
quarterofarevolution,duringwhichthecops 
9°of the nipplegroupsg*are Subjectedtothe 
action of the vacuum pump(not shown)in 
the mannerdescribed,Onthe Completionof 
thethird9Harter of a revolution of thecop 
carrier b,b^the nipplegroupS9°and nipple 
andCOpgroupsg",9°andg’are respectivey 
positioned,9pposite the mordant extraction 
Chamber h',Saturation and impregnation 
Chambersh”and h",anddyeliquor extraction 
chamber h*?The nipple groupsg°are then 
supplied with mordanted copsg°andthe su 
?erfuousmordantextractedtherefrom,while 
the cops9°0fthe nipplegroupsg*andg°are 
subjectedtothe action ofthe liquorpumpe, 
as previously described,the cop89° ofthe 
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nipplegroupsg°thusreceivingasecondsatu 
ration andimpregnation,Thecops9°ofthe 
nipplegroup89”in the meantime are sub 
jectedtotheaction of asuction pump(not 

5shown),whichisin eommunication with the 
chamber h* by means of the pipe7mand port 
T/,forthe purpose ofextracting therefrom 
thesuperfluousdye,which completesthedye 
ingofthecopgroup89^?Afterathird period, 

ro therotation ofthecopcarrierb,b/iscontinued 
for the remaining quarter of a revolution, 
duringwhich the Cops9°ofthenipplegroup 
g°aresubjected tothe action of the vacuum 
pump(notshown)inthe manner described? 

r5 Onthe completion ofthefourth quarter of a 
revolution ofthe cop Carrier b,b/,the nipple 
and copgroupsg/havearrivedattheirstart 
ing point,viz,the mordantextraction cham 
ber h/,wherethe dyedcopsg°,are Substituted 

2o for mordanted ones,while the nipple and 
copgroupsg°,g*andg°are respectivelyposi 
tioned oppositethe Saturationandinpregna 
tion chambers h°and h°and dye extraction 
chamber h",and the copsg/thereof are Sub 

25jectedtotheaction ofpumpsashereinbefore 
described? 
What we claim as ourinvention,and de 

siretosecure by Letters Patent,is? 
1?In machines for dyeing,bleaching,and 

3o otherwisetreatingyarn in Cop or other com 
pactform,acentralcarrier body CfixedtQa 
Iiquortankand havingchambersh,h/,h°,?", 
h*,eachcommunicatingwithaSuitablepump, 
in combination with a copcarrier,Consisting 

35 oftwo disks b,b”formed respectively with 
fourgroups of Coptube holes Ornipple89/, 
g°,g",g,adaptedtoreceive copsg°andtobe 
intermittently rotated,by Suitable means, 
hermeticallyagainsteach side of the Central 

4o bodyC,soastosubject by meansofthesaid 
pumps,the cops9°oftheSaidgroups,9n pass 
ingoverthe ports min the chamber htoair 
exhanstion and when positionedOppositethe 

??chanibers h/,?°,h",?*,respectively,to mor 
45 dantextraction,Saturationandimpregnation, 

andliquorextraction,allsubstantialyasset 
forth? 
2.In machinesfor dyeing,bleaChing,and 

otherwise treatingyarn in COp Or OtherC0m 
5o pactform,thecombinationwiththetank.the 

éop carrierthe air exhaustion chamber hin 

3,Incombination,inadyeingandbleach 
ingmachine the combination ofthe cop Car 
rier b having cams* projectingtherefrom, 
the means for turning the Cop Carrier,the 
clutchf°,the vacuum valve n°with thepipe 
leadingtherefromtothe cop carrier,thelever 
arm ?thespring*therefor,theshipperrod 
havingthe projection7”tooperate the stem 
ofthe vacuumvalveand havingalsothe pro 
jection7“toengagethe leverarm t,Saidarm 
the cop carrier wherebythe movement ofthe 
8aidarm t under the action of the Cam wilk 
operatethe Shipperrod byengagingthe pro 
jection7*to release the clutch and to close 
the vacuum Valve,Substantialyas deSCribed? 
4?In amachine fordyeing,bleaching,and 

otherwisetreatingyarnin Cop Orother Com 
pactform,theliquorcharging ve88el?/fixed 
tothe liquortankdand havingatitsupper 
endanair valves,s',s°andatitslowerend 
a port u°anda twoway tap7W°adapted to 
alternately e8tablish and Cut of Communi 
cation between the liquor Charging vessel u, 
andtheliquortank 0 and havingattacheda 
weightedlever Vandslotted lever U°,which 
latter is Connected to a Sliding rod U°8uit 
ablyguided,in combination with an inter 
nittentlyrotated Cop Carrier b,havingcams 
whichare adapted topush the rod U°and 

thelatter bymeansof thelever U°toturnthe 
tap7 andtherebyestablish communication 
between the liquor charging vessel u and 
tank a,while on the cam Dleavingtherod U° 
the weightedleverarm /reversesthe move 
ment of the tap7 and therebycutsof the 
aforesaidcommunication,allsubstantiallyas 
andforthe purpose specified? 
5?In a machine for dyeing,bleachingand 

otherwisetreatingyarnin cop orother com 
pactform,the cop carrier bformedwith cop 
tubehole ornipplerowsg’al round itspe 
ripheryandwithaseparate gavity20foreach 
rowin combination withacarrierbodycsta 
tionary on the axis d and bearing hermeti 
callyagainst the end Of_thecop Carrier b,and 
havingthechambersh,h°?h"?h?,meansforro 
tating the carrierto Successivelybringthe 
mouth of the Cavitie87U in Communication 
with the Segmental chambers h,h°,h",?*of 

the carrier body c andthe automatically op-|nectedwith the Chambersadaptedto8ubject 
eratedvacuum valve7 of anairandliquor the Coprowsg/to preliminary orair exhaus 
separator consistingofacylinder9rCasing9|tion,Saturation 8ndimpregnation,liquorex 

55fünishedwithupperandlowervalveso?and tractign and substitution as 8aidrows are 
o°and havingachamber g atit8Side,which moved Over Said Chambers,substantialyas 
contains aperforateddivision plateg°pipes 
incommunication with the Upper p0rtion Of 
the cylinder or casingo andthe air exhaus 

6o tion chamber hthe Said lower valve Control 
lingtheopeningfromthecylinde?tothetank 

--anáthesaid uppervalve ControllingthepOrt 
1eadingtothe ontside airandSuitable meanS 
foroperatingthe valves,Substantialyas de 

65scribed, 

andforthe purposesetforth? 
AUGU8T GRAEMIG?R, 
WTIDIAMTH0MAS WHIT?HEAD? 

WitneSSeS: 
ALFRED BOSSHARDT, 
STANLEYEGERTON BRAMALL? 
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