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This invention relates to 1mprovements in beam dyemg :

machines.
Beam dyemg machines for woven or kmtted fabrics
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have been proposed in which the-cloth 'is tolled onto a-

perforated stainless steel beam or cylinder which is then
lowered into'a tank or vat, dye liquor beitig pumped into
the interior-of the: beam or-cylinder to pass -out through
the perforations therein and the cloth into the tank or vat
from ‘which the liquor is returned through a pipe con-
nected to the base of the tank or vat or the pump for re-
circulation into the beam or cylinder: Tt has also been
proposed to provide a reversing valve in the pipe line to
enable the dye to be sucked through the cloth into the
beam and to be exhausted through the cylinder back to the
pump.

The object of the invention is to obtain a more. even dis-
tribution of the liquor through the cloth and to eliminate

" piping carrying the dye liquor cutside the tank or vat.

Aecordmg to the invention a perforated beam or.cyl-
inder is ‘mounted in a vat or tank, an impellor or rotor
bemw mounted in an'end cover forming a housing there-
for to circulate liguor from the vat or tank into the in-

. terior of the beam or cylinder and out through the perfora-

tions and the fabric thereon.

The invention will be descrrbed Wlth reference to the
accompanyrng drawings:

- FIG: 1 is a longitudinal section thr ough a] beam or ¢yl-
inder constructed accordmg to a preferred ernbodlment of
the invention.

FIG. 2 is a transverse section. on line 2——2 of -FIG. 1
with the end cover removed.

FIG. 3 is a transverse section on line 3—3 of FIG, 1

FIG. 4 is a plan of the machme mcorporatmg the beam :

of FIGURE 1.

FIG. 5isa sxde elevation of the machine of FIGURE 4.

A perforated dye beam or cylinder. 1.is constructed to
fit at one end with an outwardly dished end cover 2 form-
ing‘a housing, for an impellor or rotor: 3. Cover 2 may
be fixed to tank wail 6. The impellor or rotor 3 is mount.
edon a spmdle 4 to'rotate within the end cover 2. - The
spindle ‘4 is rotatably mounted in a- gland ‘5 extending
through the end cover and through the wall of a vat or
tank 6 and is driven by a motor 7 through belt-or other
gearing 8 mounted below a control panel 9. ‘

The impellor or rotor 3 is constructed with radial vanes
11 which extend axially from the rotor toward the annu-
lar housing surface 30.  Each vane is‘a laminated struc-
ture comprising a-blade 12°of polytetrafluoroethylene or
equivalent hard smooth plastic material mounted between
metal plates 13 (FIGURE 2).
blade 12 projects beyond metal plates 13 to-slidingly en-
gage the housing surface 30 during rotor movement, the
engaging surfaces of ‘blade 11 and at 30 being corre-
spondingly shaped.

Rotor housing 2 has an inlet opening 31 through wh1ch
dye liquor may enter annular rotor chamber 32, and the
dye liquor exits from chamber 32 through th‘e‘irnpellor
rotor 3 into the interior of beam 1.

‘Concentric rings 19 and 14 have radial ribs 15 extend-,
ing between them.  These ribs 15 are inclined relative to
radial planes containing the axis of beam 1 and the rings
and ribs define an annular deflector zone adjacent the an-
nular discharge zone at. the outer periphery of rotor 3.
Ring 10 welded or otherwise affixed to one end of the

As shown in ' FIGURE 1.
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beam -or cylinder inwardly of the impellor 3.to form a
beam end deflector to, receive and controllably deflect
liquor thrown-out by the impellor on its passage to the
beam or cylinder.

The opposite end of the beam or cylinder is closed by
an-end- wall 16 through which passes a screwed rod 17
on which is ‘mounted an’axially adjustable liquid -tight
partition disc 18 mounted on runners 19 carried in ribs 21
and engaging the inner periphery of the beam or cylinder,
one of the runners engaging an internal rib 22 to prevent-
the disc from rotating. with respect to said cylinder.  The
disc. 18 is positioned according to the width of the cloth
A onthe beam or cylinder.

A rubber diaphragm or wiper 18a is sealmgly arranged
around the periphiery of the disc 18 to prevent teakage of
liquor past the disc.

The cloth A.is wound on to the cylmder or beam 1 in
the.normal manner, the beam 1 being then lowered into
the tank or vat 6 which contains a heat exchanger panel 23.

The beam or cylinder 1 may be mounted-in. V supports
in the vat or tank 6 or it may ‘be mounted:in bearings to
allow the beam or cylinder to creep or rotate slowly (for
example up to 10 or 12.r.p.m.) to vary the position of
the beam in the vat. The liquor entering the beam or
cylinder  after passing from the vanes 3'of the impellor
or rotor and through the inclined ribs:15 of the deflector
zone and which impinges: on. the-inner periphery .of said
cylinder tends to give a.rotational motion to the beam
or cylinder. The beam or cylinder 1 is rotatably mount-
ed in‘the:vat by suitable bearings (not shown). At its
right end, as shown in FIGURE 1, beam ring 1¢ extends

- within ‘an annular groove in stationary impellor housing

2 which effectively extends over the adjacent open end of
the beam;

The ribs 15 on the disc 14 counterqct any swirl effect
produced on the liguor on leaving-the vanes 11 of the
1mpe110r 3.and produce a flow substantially along the
inner penphery ‘of ‘the beam or, cylinder.

The liquor is circulated in closed: circuit within the-vat
or tank 6 by the impelior, the liquor passing from the

Jinterior of-the beam or cylinder. through the perforations

therein, through the ‘cloth and back into.the vat or tank.

The liquor bemg slung: outwards by the vanes of the
impellor around the perlphery of the end. cover, bullds up
a pressure. inside the beéam or cylinder. The end coveris
open to'the beam.or cylinder thereby e‘fectmg a saving in
material and construction.

A supply of dye is contained in.a reservoir 6b havmn
a small valve 6e inthe bottom which allows the colour to
gradually dram out into a chamber 6e arranged .there-
below.

Pressure burlt up in the 1mpellor housing 2 permits a
predetermined amount ‘of the dye liquor to be d1scha.rged
from chamber 32 and forced through a pipe.6a into the
chamber 6¢ on which the reservoir 6b is mounted. ' This
vessel 6¢c underneath the reservoir 6b is a sample beam
chamber. ~ Inside. this chamber is a smal1 perforated
cyhnder on which a sample piece of fabric is wound: The
pipe 6a.is -arranged to. énter inside this small perforated
cylinder 5o that a small sample beam dyeing machine. is
produced which duplicates the conditions inside the -main
machine. - In this way test pieces of the dyed fabric can
be taken from the small sample beam without interfering
with the main bulk which is wound onto the beam. dyeing
machine itself.. After the dye liquor has come. through

- the small sample beam inside- the chamber 6c, this-liquor

then overflows.into & pipe '6d through which it re-enters
the vat or tank 1.

The bearing gland 5 through which the 1mpe11er dnve
spindle 4 passes is not subjected to the impelior pressure,
and in fact there is a small suction on the gland since it
is on the.inlet side of the impeller.
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- It has been found that the pressure drop due.to cavita-

’uon at higher temperatures is minimized, which is parily

due to the inlet 31 to the 1mpelier being compleleiy dooded '

with dye liquor.

Y claim;

‘1. "A beam dyeing m’z;chine for woven and kni‘zted fab-
. rics comprising a vat ‘adapted-to- contain dye liquor, a
perfmated hollow beam - fotatably mounted in said vat
. ‘and adapted-fo have fabric to be:dyed wound theleupon
\*_means closing one end of said beam, a housing rigid with
~-the -vat having ‘an_impellor chamber extending'over the
“other end of said beam, a motor driven impellor rotatably
-mounted in said housing chamber and having radial vanes;
" means-providing an inlet passage through said housing for
conductmg dye: hquor from 'the vat to said chamber,
means” providing -an ‘outlet from’ said chamber into.said

- -other end of said beam whereby dye liquor under pres-

sure induced by-said rotor’is circulated from the vat into
-said beam interior and out mrouch the peneratwns there-
-in and said fabric.

2. In a beam dyemg machme characteuzed by a tank
adapted to contain dye liguor and a hollow perforated
beam adapted to have cloth to be dyed wound ‘on its
periphery and rotatably mounted in said tank, said beam

having -one end closed by an end wall and its other end 2

closed by a housing having an inlet open te receive ligtior
directly from said tank. and an outlet adapted to direct
dye liguor longitudinally -into’ said- beam, and a motor

. driven rotor. within said-housing adapted when rotated
to” draw ‘dye liquor from the tank through the housing
inlet ‘and discharge said liquor into said beam whereby to
develop sufficient liquid pressure within the beam that

. 'said .dye liquor is forced through said: béam perforatzons
“and the- cloth back into the tank for recirculation by the
rotor without leaving the tank.

" '3:In the beam dyeing machine defined: in claim 2,
means mounting said end wall of said beam oposite ‘said
housing .for -adjustment axially of the beam to vary the
perforated beam area to suit the size of the cloth thereon.

4. In a beam dyeing machine characterized by a tank
adapted- to.contain dye liquor and a: hollow perforated

.-beam cylinder rotatably mounted within said tank adapted
to have cloth tobe dyed wound on its periphery, said cyl-
“inder having opposite end closure members, one of said

members having an opening: dlrectly into said tank and:
housing a motor driven rotor for drawing dye liguor from

~the tank: through said:opening ‘to dlschalge said liquor
- through another opening directly into the interior of said
cylinder, and. mears for controlling the dlrec’uon of dis-

charge of said liquoi into said cylinder: .
5. In-a beam dyeing machine characterized by a tank
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- annular yvotor chamber and an outlet conduit connecting
“said treating chamber with said tank, whereby sufficient
dye liquor for said treating chamber is continuousty by--

4
shaped rad1a1 portlons in slidable engagement during ro-
tation of the rotor.

8. In the beam dyeing machme defined in clalm 7, said
vane means having edges of smooth hard plastic in sliding
engagement with a continuous annular housmg surface
extending around said chamber.

9. Ina beam dyeing machine characterized by a tank
adapted. to contain dye liquor and-a perforated cylinder
rotatably mounted in the tank-adapted to have cloth to be
dyed wound thereon, a stationary rotor housing mounted

to extend over ‘one end -of said’ cylinder and havmg an’

inlet directly opetiing into said tank, a motor driven rotor
within said housing for drawmg dye liquor thxough said
opening and discharging it in'a stream into-the interior of

said cylinder, and means on §aid cylmder providing a'plu-

rality - of dlrecucm contlollmg mbs 1n the path of * said
Stream. : ..}
10. In the beam dyemo machme defined-in clann 9,

“said"stream being .annular and difected toward the inner

perlphery of 'said’ cylinder, - and said" ribs being mounted
in ‘an annulus fixed upon. ‘the end of-the cyhm_er ad]acent
said rotor.

11,/ In a beam dyeing machine characterized by a tank -

adapted tocontain-dye liquor and a perforated cylinder

" in the tank adapted to have cloth to be dyed wound there-

on, end members closing opposite ends of said c¢ylinder, a
pump in-one of said .end members: for: circulating dye
liguor from the tank into the interior of said’ cylinder and

_through the cylinder perforanons and said cloth back into

the tank, and. means. adjustably. mounting -the othér end
member for movement toward: and away from said one

end member to adapt the cylinder to the width of said
“cloth, )
12.:Ina beam dyeing maching deﬁned in clalm 11, sald -

adjustable mounting’ means comprising roller means sup-
porting ‘said -other end member on. the internal wall of
said ¢ylinder, and means providing a peripheral seal be-
tween said other.end member and the cy‘1nder :

13, In the'beam dyeing machine defined in ‘élaim 5
means. mounting 2 sample trea.tmg chamber outside the
tank, an intake conduit connecting said chamber to said

passed through said sample ‘treating chamber.:
14 In a'beam dyeing machine cnaracterlzed by a-tank

“-adapted to contain dye hquor and ‘a“hollow’ perforated

adapted 4o contain dye liquor and a perforated cylinder. .

in ‘the tank adapted to have cloth to be dyed wound on :
-sits: periphery, ‘means defining a stationary rotor housing

“mounted to extend overone end of the cylinder for clos-
ing said one end of said cylinder, a wall closing the other
~-end of said cylinder, said housing having an annular cham-
ber directly connected inio the tank by .an inlet opening
“through the housing; and a motor driven rotor within the
housmg for drawing dye liquor through said inlet open-
-ing and annuldar chamber to discharge into the inferior

of :said cylinder under sufficient pressure to pass through:

~ the  cylinder perforations and wound cloth back into ‘the
tank.

6. Ina bearn dyemg machine deﬁned in olaun 5, said
rotor having a set of vane means so cooperativelyasso-
ciated with said housing that dye liquor from said cham-
ber is withdrawn between said vane means to the rotor
periphery and dlscharged as-an essentially annular stream

_-at the inner periphery of said cylinder.
7. In'the beam dyeing machine defined in claim 6, said
housing'and rotor vane means _having’ correspondmgly

beam adapted to have cloth to'be dyed wound-on its pe-

-riphery ‘and ‘mounted. in said tank for rotation about its
“axis, ‘a relatively stationary housing extending over and

closing one.end of said beam; said housing having an inlet

open to receive diquor from'said tank, and a motor driven’
rotor within said housing opposite said open:end:of ‘the

‘beam, radial ribs in the beam adjacent said open end, said
rotor: when rotated being-adapted to draw dye liquor
from “the- tank through the housing inlet and- force said

- liquor. against said ribs to impart a rotative creep: to'said
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‘beam and through the interior of said tank 4nd said beam
perforations and thé cloth back into the tank for recircula-
tion by the rotor w1thout leavmg the! tank
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