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UNITED STATES PATEN r OFFICE

JOHN C THI(JKINS OF PITTSFIELD MASbACHUSETTb

APPARATUS FOR DYEING

CIFICATION formmg part of Letters Patent No. 657,323, dated September a, 1900
. Appllcatwn ﬁlEd *T &HUMF 3: 1900 Senel Nn. 717. {No mndel y .

To a&Z? whene Lt 7%&3/ coneern o o
‘Be it known that I, JouN C.. THIOKINS of

companying drawmﬂ‘e leaspemﬁcatlon like

- letters on the drawmﬂ'e 1epresentmn' 11ke=:‘

. .','pdfl tS. - L |
-The. nreeent mventlen relatee to an a,ppa,-i'
‘ratus for dyeing wool, yarn, or other mate-
rial, the object being 1:0 obtain: umformlby in’|
proeese end elee to save nme end-,

10O

the d} eing

manual la,ber

~terial to be dyed should be wholly submerged

. in the hqmd for a certain length of time z-md_
~ the whole piece or lot of materml taken out |
of the liquid at once, since the Iapld oxida-
- tion of the dye causes a variation in shade if

part is exposed to the air while another part
If every-skein of yarn
or other lot of meterla] or fabrie to be dyed:
is not kept in the liqwid during the same |
~ length of time, there will be variations in'the |

- is still submerged

25 ]

| ehade of color in the ‘different lots, so thdn

there will be a lack of unlfelmlty, whleh 1)
Furthermore, ‘if the material.

- the dyeing
a part of a certem lot expeqed to the air whlle'j
- the rest of the same lot remains submereed'-_
- _there are likely to be variations in' the shade
of color owing to the rapid oxidation of the

35
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B ..: .5.0-

detrimental.
to be dyed is taken out of the liquid during
process and again submerged or

dve

When, thelefme, the ,]udtrment of the |
| operetwe 18 relled upon, as in the hand dip-
ping process, it is plactlca,lly lmposmble to-
secure. .«Lb%olute uniformity in shade.

‘To accomplish the results desired, the ep
paratus embedylnﬂ' the present mventmn is
~ provided with a conveyer for the material to
~ be dyed, the said conveyer being normally
~ wholly submerged in the d}emﬂ' liguid and
S0 arranged as to receive a number of skeins
—-of yarn or lots of material, each of which at
a predetermined point in the travel of the
conveyer can be rapidly lifted out of the lig-
" uid, so that the whole skein is exposed to the'
air at substantially the same time and ean be |

"'w1thoub delay to the squeeﬂnw pl eeese to e'{a- -

;Piltsﬁeld county of Berkshlre ‘and State of |
“Maeeaehueette have invented an Improve-
-5 ment in Dyemn' Appa,l atus, of which the fol- |
e _..._]ewmcrdesemptlen in connection with the ac-

press the excess of liquid.

A fmther feeture of the mventmn is em-
'bodled in means for causing the retaining de-
viees or receptacles for the material to have S
an oscillating or rocking movement as theyv L

are carried elonn' fhr'euu*h the dyeing liquid,

this being prefembly accomplished by so ar- -
‘ranging the conveyer-chain that it will hang
slack between adjacent supports thronghonut
‘the vat, so that as the said conveyer travels -
over the said suppelts each retaining device
_fw1ll he tipped first in one direction and then

: - . 1in the other owing to. the cur Ved pdth fel-'
In the use of nmny ef the dvemﬂ' matelmle | e e
| j:ndwe especially, it is necessary that the ma—'

lowed by the eham

eon veyer or chain.

-For the purpose of obmlnmtr a bettel dls--

6o -

} dhly Sprockete zmd in order tlo keep the sa,ld

conveyer slack between adjacent supports
the said sprockets may be driven by an inde-
pendentdrive-chain which has nocorrespond- -
ing slack, but is adapted to engage with each
of the smd sprockets, so. Lhat 1;hey will all
‘travel at the same rate of speed, thus main-
taining the unifor mItV of Sl.ﬂ.ek or sag 111 the'

70
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trlbum(m of the fluid through the material

‘carried by the conveyer the vat is provided

‘along the upper portion thereof with a series

of paddlee which are preferably so arranged =

t:h.:i,t there are three paddles triangular ly ar-
ranged with relation to each support the said
p&ddlee having driving mechanism which

‘causes them to travel in such a way as to set
i up currents of liquid toward the receptacles
or retaining devwes as Lhe same travel
the supports..

| Near the bottom of the tank or vat there_
| are supporting bars or tracks along which the
conveyer or the receptacles cormeoted there-
~with travel, the said tracks preventing the

Ve I

8o

90

receptacles from sagging too far and main-

Since the arti-
cles are fed at the top, they are first.subjected

removed fr'em the eenveyer and subJeeted I to the eetlon of the pa,ddles, whleh are high

taining the same at a uniform level above the -
| bottom of the tank. By this device the said
’1eeepteeles are always kept at too higch a
level to pass through the sediment whteh col-

lects at the bottom of the tank, so that the
material to be dyed is always subJeeted to
‘the action of the clear liquid.

95
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~ . conveyer.
f-'ﬁf';_f_--?--;;:'ithe conveyer trave]s et a - uniform rate of
o speed each lot of material stheoted to the |
2 process: will receive .the same treatment as
.25 every. other let,so the,t eubstantml umformtty}-g
T '_'__ls aeeured L - L

oo Fi igure. 1isa. longltudmel vertwel sectloe
'-_-:.";;_*._,-_:jo[" an apparatus embodying the- mventlon |
.t thesaid apparatus being shown as broken in ;

-7 on alarger seale.

 letter 4%, Fig. 3.

. ¢les. -

o’ there isno danﬂer of uneven ness, as would be

the case if the sedlment were r~3tlr1ed up:

To eupply material-to be- d)ed :«md te le-

move such mdtenal after the process is fin-
0 ished, the conveyer is arranged to be bodily
.15 lifted ata certain pomt or pomts inits travel"

;'__f_f_'__';--“'_“so asto. expose. one lot only of the matermi
L j’,_-,_;,;ﬁ'..;whlle the other lots rtemain eubmerued 480 |
.. thatthe said lot of meterml ean be. removed
-:....;.i-sg_{,ﬁ_;}froln the .conve eyer and a new. lof p]aced j

o therein. w1thout mterruptmﬂ the travel of the :
~The result is therefore that if |

~ o lifting mechanism being shown in opera.tlo«n 5.
3 '_‘{a,nd Fig. 3'is a partial top plan view. ol

.. The meterml to be dyed is adapted to be';_f
PR carried alongsubmerged in dyeingliquid con- |
. tained in a vat a, of- oonmdemble length, the |.
- . said vat being normelly filled with dyeing liq-.|

ported by the walls of the vat.

“The conveyer isarranged to be drwem from

a shaft d, which is ehown as belted to a coun-: {'ward the retmmnn‘ demoee the meterlel he-

‘ing subjected to the geurrents of ligquid as it
a,pproaches, passes_over, and recedes from
The shafts f2 for the upper

. ter- shaft d?, provided with a Sprooket-wheol

d?, having a sprocket-chain d%, which also |
S rune over a eprooket mounted on one of the I the Sprocket

- sproek e‘r-wheeel (7.

| each side of each of the sprookete e
> order that the. eesentml parts may be shown |
S Fig. 2 is.a partial side ele- .
T - vation.: wrth Q- pert of the wall: of" the vat - of: mesh, it bemn‘ obvnoue, therefore, thet the
-~ broken away to:show the: oonve3 er, &e., the | sag of the eonveyer-chain between ad;eeent
' _fi;_sprockets will always be uniform, since there
|is no tendeney forthe said eonveyer-—oham to
slip . because.of its’ wewht end thet of the ma-
-_terlal carried npon it. L L
Tt will be seen from the foree'omrr desu-lp-
| ',‘_.;'-tlon that the material o be d) ed when once
"~ 40 uid uptothelevel of the dotted line, Figs.T.and |: placed inoneof theretaining devicesor reeep-
2. To carry the material through the llqmd
o ..-'_:-'i.the apparatus is pronded with a conveyer b,
" herein shown as an endless chain tr:welmtf_’
. over asprocket b? and a similar sprocket a,t_l

the opposite end (not shown) and supported

enou'rrh in the Vat to a,vmd dlbtﬂl‘blnﬂ' a.py[ ehefte bgﬂ whwih carries: ‘rhe mate to the
e '_:'.-f:_...f.sedrment at the bottom, the hqluad thue be-
-~ .ingcaused to thoronwhly permeate the ma-
-+ . terial as the same is traveling from one end
.= 5 of the tank tothe other, and in traveling back
- Dbelow the said- materml is still subJeeted to
. the aection of thehquld but withoutany addi-
“. . -tional current set up by the paddlee so-that
- while it is still undergoing the dyeing proeess ,

Itn order howeefer 0 ﬂ*wo

‘the retaining devi ices. orleoepteolee an oscil-
lating or rookmﬂ' movement as thev travel
| alongthrOLWh the liquid, the conveyer b isar-
ranged to hang slack between. the ddgaoeut_._
-eupoertmfr-eproekets therefor,’ a,nd in order
‘that the amount of slack may be uniform
‘throughout thedevice is provided with an in-
“dependent drive-chain e; which connects the
4 shafts b¥* by means of eprooketa ¢ and meshes
,'_-:w.lth eulteble Sprockets e® along. the several
| shafts which carry the mtermeshmfr eprook-
-_-f'_ets, so that the said-shafts will be kept inuni--
| form rotation, thereby maintaining the same
| amount- of. elwek in the iconveyer oham be—:
i_’.tween adjacent sproekets. R

.. In erder to prevent the drwe ohem e f rom
3 sh pping over the teeth on the eplo(,kete e, a8
i might oceur if the eonveyer-chain were un-'-_ |
f;-_balant(,ed so as to pull one way or‘the: o‘rher_. .
| upon any of the Supportlnﬂ'-spreeketb con-
|- centric therewith; the apparatus is. provided
:f_;w1th retaining devmee e, which are shown as
-f_.ﬂ_oonelstmrr.__ .ot rollers: mounted on suitable
_{"bhearings along the wall of the vat, the said
“‘rollers ~nro;]eotmﬂ' over and- beermfr apon the'

| drive-chain e only and being. mtua,ted one at

Theee

i rollersserve tohold thedrive-chain downu pon
‘the sprockets, so that the parts cannot get out

“tacles will be carried along fromoneend of the
| vat to the other: Wlth a rookmtr or oselllatmn'
‘movement which causes the dremﬂ' liquid to
{ thoroughly permeate ‘the same; thle action

_'jﬁ_‘rekmﬂ' place near the upper level, where the
at intervals by intermediate sprockets, the |

. hubs of which are indicated by the reference-f
o The said conveyer is pro--
. vided with retaining devices or receptacles
o ¢, herein shown as perforated boxes connect- |
: _ed at intervals with said conveyer, the. pre-
| ._f;ferred construction being such thal there are.

“two . endless chains b, one near each side of

liquid is clearest .and most free flom sedi-
~ment.
-éipermedtlon of theanaterial by the liquid, the
“machine, in. eeeordanoe with the invention,

In order to better effect the thorou oh

F2, arranged

:t0 -be rotated in the hqmd Auring the travel
of the conveyer therethrough. The said pad-

-_.-.-dles are preferably.armn D'ed as shown, to sef

wings. which afford supports for the- recepta- |-
‘The sprockets 4* and the intermediate -
'_ eprookete b3 are similarly duplicated and _'E'medlate supporting-sprockets, and, as herein
~mounted on transverse shafts 5% and 5%, re- |

: ~ spectively, which have sunitable beermgs eup—;éf

up eonverging currents ab the points wher

the retaining devices travel over the inter-

shown, eaeh of said sprockets has adjacent
to it three of such paddles tmenﬂ'ulerlv ar-
‘' ranged -and edepted to rotate in such a direc-
--'tlon a8 to oontmually throw the lignid to-

75

90
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18 provlded with a series.of agitating demeee |
| or paddles f, each of the sa,ld peddles being
shown .as comprising  several radial blades

1 mounted on a transverse shaft.
-~ the vat. as shown in Fw '3, while the reoep-i?-

5 tacles ¢ extend from one oham to the other, |
ceriain of the links being prowded Wlth'i'

120
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-" paddles are showri' as pmwded with sprock- [
~ets f°, adapted to be driven by a chain f*,
‘which in turn passes over.a sprocket % on a

10

the llqmd towmd the retammfr devwe be-.
The lower paddles are shown
as arranged directly below the supporting-
- _Spmekets for the conveyer, and are provided
- with gears 2%, meshing with gears £, which
. are moun’red on the shafts b® which carry -
the said suppor tmn*-sprockets the said shafts
being uniformly driven, as has been stated, !

20

passover the said end sprockets

suitable shaft provided with a pulley 7¢, con-
nected by a belt ]"7 with a pulley upon the
shaft d. Thesaid chain, asshown, is carried

in a zigzag direction dlonﬂ' the several sprock- ;
“ets, engaging the upper “side of one and the.
under side of the next, &c., so that the sev-
eral paddles are mtated 111 oppomte direc- |

tween them.

by means of the drive- eham e.

- As herein shown, the vat may be p10v1ded |

~ near its ends Wlth additional agitating de--
vices or paddles somewhat below. the main.
sprockets b?, the said paddles being arranged-
tforotatein sur.,h(Lwayastopmdueeﬂnupwmd_

current toward the retaining devices as they
These pad-

“dles are shown as mounted on sunitable shafts

30
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and provided with sprockets f?, driven. by
chains f1 passing over sprockets (indicated

in dotted lines) mounted on the shafts b2,

To support the conveyer as it travels :.-'tlonﬁ"
~ Delow the sprockets b? the vat is pmwded]
- with a track or guide, whlch may consist of

two or more 3tr1ps a? of suitable material ex-
tending from one end wall of the vat to the

- other dl]d SO pomtmned as to engage and sup-

40

45

SR

-fmeed tmmr(l t in converging currents, so.

6o

Jiquid of the whole of the inaterial.
‘travels back in the lower portion of the tank,

moreover, 1t 18’ held up away from the parb;
~where the sediment collects; and as each re-

port the retaining devices as they travel
along,
abo V‘e Ihe bottom of the vat to clear any sedi-

- ment which'may settle upon the.said bottom,
© 8o that the material to be dyed is effectually-

kept from passing through and stirring up
the sediment.

bottmn of the tank 1s not affected thmeby
and the sediment not stirred up.

. It will be seen from the foregoing deScrlp-
~ tion that the material contamed in the recep-.
tacles along the conveyer will be carried
~ along by the sald conveyer wholly submerged.
in the dyeing liquid, and as it travels along_
‘through the upper part, of the ligquid will not
only be rocked or oscillated in the liquid so
as to be subjected to the action thereof to the

best advantage, but will also have theliquid

as to insure a thorough permeatlon by the

ceptacle travels through at the same rate of

‘speed each bunch of ma,terla,l s snb;]ected to-

precisely the same .’:L(‘tIOIl

The said %upport is sufficiently far

The line of retaining devwes, ;
moreover, extending along the qald support.
serves to break up the current produced by
the agitating devices, so that the liguid at the

CAsit |-

o '65"7_,_32,3 e

- Tn feeding the apparatus it is essential, in

order to ohtmn aood results, to insert efmh

buneh of material at the same point in the

travel of the conveyer, so that each buneh
will be submerged in the liquid as long as

every other bunch and no longer, and it is

desirable, moreover, that the matel ial should
be. plomptly submerﬂ'ed when first fed to the

machine and pmmptly taken out when the
To accomplish
this, the apparatus is provided with wmeans

for lifting the conveyer-chain or the recepta-
cle carried thereby above the level of the
liquid. at a certain predetermined point or
points in the travel of the conveyer, the said
‘conveyer being herein shown as arranged to
‘travel over a lifting demw g, shown as arms:

dyeing operation is finished.

provided with a roller ¢®to engage the under

8o -

side of the conveyer-chain, the said arm be-
ing connected with a shaft ¢° whichisadapt-

ed to he rotated by the operator to lift the

roll ¢? and the conveyer which travels over
‘thesame.:
vided with a. fseﬂ'mental gear g, meshing with
‘a gear-wheel ¢°, mountea on a stub-shaft

Asherein shown; theahafbg ispro-

having a suitable bearing in the wall of  the

or wheel ¢®. By turning thesaid wheel,there-

‘fore, thes con veyer at this point can be thrown
‘upward farenough tolift the receptacle there- -

on above the le vel of theliquid, sothat the op-

erator can open the said receptacle and take

out the material which has been operated upon

and replace it by new material to be dyed.
‘The gear-wheel g’ is shown as provided with
a retammmpawl g7, which is adapted to hold

the said wheel after the lifting device has
been moved upward, so that the operator is
free to take out the material from the recep-
tacle and replace it.
vided, if desired, with one of theselifting de-

vices at each. end, one of which may be used
for inserting the mdterla,l and the other for
removing 113 so that the said material may be

caried one and a half times around, thus be-

ing subjected twice to theaction of t_he-li quid
where the currents are set up by the paddles.

By the use of this lifting device the material
can be promptly earried out of the liquid, so
thatthereisnosubstantialinterval of time be-

‘tween the exposure of the top of the material
-and the exposure of the bottom, which might
‘resultinavariation of shade, owingto the fact.
‘that certain dyes, especially mdwo oxidize
~with great rapidity. Furthermore, 1nthe ¢ase
-of yarn, for example, the skeins when dyed
I"with this apparatus are transverse to the car-
‘rier and pot longitudinally inclined with re-
lation to the surface of the llqmd as they are
_%,drawn upward. |

The device may be pro-

90

tank and prov’ided with an operating handle

93
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1'he machine 1 qhown a8 mmrlded WIth ‘L |

‘pair-of squeeze-rolls & adjacent to the lifting

device above described, the said squeeze- 1"0118
‘being -conveniently. driven by means of a
Sprocket chain 7? and sprocket u pon the shaft
5%, so that as soon as the material is removed
| from the retaining device it can be subjected

130




.o .30
~° " merged in the said hqmd retaining devices
- =~ connected with said conveyer; and means for |
RIS producin g a rocking or osclllatlnﬂ' m@vement
. of said devices durmo* the tmvel of sald 0911—5 |
L3 . -

s

| 60

o to the actmn of the smd squeeze rolls
R herein shown, the retaining devices consist of
: perforateu boxeq each provided with a hinged
as mdleated at the left of Flﬂ' 1
1, and in- order to insure the cloqmg of the
,’_;sald covers if the operator through careless-
S nessor laek of time fails to see that they are |
ORI -3_5:-';i_pr0pel 1y closed the machineis prowded with |
LA closing devu,e %, whichis. shown .as a Sprmg-,_zf' |
o TIo.arm lymﬂ' in, the path of the retaining de-
7 vices and- adapted to engage the cover near | the said receptacle and ‘wholly submerged in
the hqmd
A | consisting. of perforated ‘boxes arranged-to be

| epened for the reception and removal of the
site end if the machine is prowded wu;h hft-.-i'

i—.hd or cover,

'- the hinged end thereof and close.-the same:i
-;_;_.-._down as it passes over the sprocket% bho A
- similar device can be provided at the. oOppo- -
I

. oving devices at each end of the Vat

I Glalm-—-—.f;-'l'__, o

) _ 1. In a dyemg appamtus the combmatlon'{
S ;Wlth a vat to econtain the dyeing liquid; of a

* through the 11qu1d and agitating or stirring |

o .{'_’ig_{dev1ces operating in the liquid to produce

. devices at, certam pomts in thelr travel as_--
. set forth. |

o 2. Ina dyemfr apparatus, the combmamon;_._ "
- with the vatadapted tocontain.dyeing liquid;
of anendless traveling conveyer wholly sub-- : %'..-or recept,acle to contain the dyeing liquid; an

“endless.conveyer normally wholly submerﬂed

Veyer as set forth.

endless. conveyer wholly submerged in the | or 1ecept:a,ele to contain the'dyeing liquid; an

- . said liquid; aseries of supports for the upper |
40

4. In a dyeing apparatﬁs, the combmatlon

rotating said sprockets; supporting-sprockets . :--SGI ibed.
-+ for the upper portion of the conveyer which |
. is arranged to hang slack between the said
_quportmfr-sProckets, and means for uni-|
formly driving said supporting - sproekets

- from the drive- eha,m aforesmd substantlally-v |

-?":as descrlbed

mnermedlate supporting- |

el

~ esrazs

vat for the lower portion of said- conveyer-

chain to prevent the same from sagging to

| the bottom of the vat and stirring up the sedi-
._ment therein, substantially as descrlbed |

6. An appa,mtus for dyeing material such

retaining devieces or reeeptaeles

| material, ‘said boxes being. connected with
= | said -conveyer; means for moving said con-
-~} veyer out of the 11q111d to expose: the boxes;
-and deviees for automatically closing the lids

| of said boxes in the travel of the conveyer -

DR -__--_wholly submerﬂed conveyer provided: w1th

- retaining dewces for the material to be dyed; |
'~ means for causing the said. conveyer totravel | as yarn, comprising-a receptacle for the dye-
ingliguid; aconveyer for the material within -

_’smd reeeptaele and wholly submerged in the
currents of llquld toward the said rebmnum

&ubst,antmlly as. deseribed. R
7. An appamtns for dyemn’ materlal such

.a.TI of saiél‘ 'spmekétq ﬂiei;eby th'é slack of the 65
conveyer-chain is'maintained uniform; ‘and
& support or track in the lower part of the

7'°.- =

: _as yarn comprising a receptacle for the dye-
i ing liquid; a eonveyer for the material within

75

30

liquid, and means for moving s(ud conveyer

out of the liguid to expose the material at a

- | predetermined - point in the travel thereof

sub%antmllv as described. o
8. A dyeing apparatus. comnrlsmg a mnk

“determined point in the travel thereof, said

“conveyer being sufficiently slack to admit of

3. In adyeing : dpparatus the combma,tlon" ;?'la)em*«'rr thus ralsed , Substantially as described.

| W1th a vat containing dyeing liquidy;-of an |

90

95

in theliquid; and means for raising said con-
-veyer above the level of the 11qu1d at a pre-

oo

9. A dyeing appara,tus comprising a tank

~in the liquid ; means for raising said conveyer
-above the level of the hqmd at’a predeter-

10. A dyeing apparatus comprising a tank

|-or receptacle to contain the dyeing liquid; an
| endless.conveyer normally wholly sub m_e_l_‘g.ed
w1th an endless conveyer extending between | in the liquid;

a pairof driving-sprockets; a drive-chain for | port for said conveyer substantlally as de-

e

and a vertically-movable sup-

11. A djemn' apparatus compl 1%1110' a ta,nk

| locking said. support after 1t ha,s been moved
S - 1 a8 set forth.
- 5. Ina dyemﬂ- apparatus ‘the combma,tlon.-?_-
-~ with a palr of sprockets; of a. conveyer-chain |
provided with retaining devices for the ma-:
 terial to be.dyed and hunﬂ' loosély over the |
- 'said sprockets; |
© . sprockets for the upper portion of the sald::L
- 'conveyer eham ‘means for umformlyduvmﬂ'

Tn tesmmouy whereof I ha,ve wned my

name to this specification i in the presence of
.two subscmbmg Wltnesses o

- JOHN c THICKINb

Wltnesses
‘- JAMES P CALLISON
J OHN B THICKINS

~endless conveyer normally wholly submerged :

part of the said conveyer which is arranged |
~ to hang slack between said supports; recep-
"~ tacles for the material to be dyed connected | mined point in the travel thereof, said con-
- with said conveyer, and agitating devices ad- |

~ Jacent to said supports a,nd arranﬂ'ed to .op-

IN5

. veyer being sufficiently slack to a,dmlt of be-

{ ing thus 1alsed ‘and a supplemental endless

erate in the liquid and set up convergin geur- | dI‘l ving-chain ﬂb and for the purpose set forth.

~rentsof liquid toward the ‘Sald Suppm ts, sub--_ -
-'_'__;stantla,lly as described. |

110

;conta,mmﬂ' dyeing liquid; a- conveyer nor-
mally submerged in said. hqmd a movable
support for Smd conveyer; and means for’

120
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