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The present invention relates to ‘a machine for 
(dyeing, 

bleaching, impregnating, sizing, etc.) ‘in over 
pressurized closed apparatus. 
The dyeing machines actually on the market 

present two major drawbacks, inherent to their 
design. . 

The circulation in the dye baths depends on a 
centrifugal pump or a pump of a different type, 
so that the material to be dyed is necessarily 
compressed by the pressure of the liquor. It will 
be easily understood that the higher the cir 
cu-lation pressure, the more the material will be 
‘compressed and the more 'di?icult will be the 
circulation of the dye baths. 
0n the other hand, most dyeings are effect 

ed at a temperature approaching the boiling 
point. It is, however, generally admitted- that 
the output of centrifugal pumps is greatly re 
duced, when the dye baths near the boiling tem 
perature. As a consequence, the circulation in 
boiling dye baths is considerably reduced, with 
the result of extending the duration of the dye 
ing. 
These two drawbacks are totally eliminated by 

the new machine which constitutes the subject 
matter of the present invention. 
The new apparatus allows an abatement to 

50% of the pressure and output of the pumps 
of the machines [and results in a considerable 
saving of time required ‘for the dyeing. The 
dyeing material is never distorted, be it ma 
terial in raw stock or on tops, packages, beams, 
cakes, or the like, and it remains soft, thus 
favoring the penetration of the dye baths to a 
remarkable extent and allowing a considerable 

reduction of time for the dyeing operation. 
Furthermore, the use of the lowest possible pump 
pressure tends to inhibit the formation of chan 
nels through which the liquor would pass with 
out penetrating the dyeing material vproperly. 
This achievement is attained in a very simple 

manner, merely by applying a constant over 
pressure during the dyeing operation by means 
of a balance tank which is preferably connect 
ed to the suction side of the pump. This over 
pressure is provided ‘either by expanding the dye 
bath through heating or by introducing a com 
pressed gas into the upper part of the balance 
tank. . 

This tank is provided with a water level for 
permanent control of its contents and also has 
on its top portion a valve, with a funnel locat 
‘ed above the valve and through which dye 
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stuffs ‘and other substances may eventually be 
fed to the tank while dyeing is in progress. 
The balance tank which is always half empty 

prevents disruption of the machine and, through 
its cushion of compressed air, it exercises an 
elastic pressure on the suction side of the pump, 
thus reducing formation of vapor. This im 
proves the output of the circulation pump, as 
compared with prior art atmospheric dyeing 
machines, in an extraordinary way even when 
approaching the boiling temperature. As the 
circuit is completely closed, temperatures of 
110° C. and higher are easily reached without 
disturbing the proper operation of the pump, 
the pipes or other parts of the machine, for 
the pressure resulting from the rise in temper 
ature prevents boiling of the dye bath. More 
over, any unwanted intake of air through the 
packing on the suction side of the pump is 
avoided by the effect of the overpressure. 
Dyestuffs and other substances may be easily 

added to the dye bath by closing the lower valve 
of the balance tank, without stopping the cir 
culation or having to drop the machine pres 
sure. 
The possibility of heating dye baths at tem 

peratures over 100° C. allows, in most cases, to 
obtain a dispersion of the dyestuffs in a very 
short time and in a proportion never before at 
tained. It also makes ‘possible the dyeing of 
the newest synthetic ?bres to a high degree of 
fastness. _ , 

A heat exchanger connected to the feed side 
of the pump is used for heating of the dye baths. 

' This exchanger has been so designed as to serve 
eventually to cool off the baths by means of 
cold water circulation, thus‘providingfor the 
dyer the possibility of varying the temperature 
of the dye baths during thev dyeing operation as 
he deems it necessary. In that case compressed 
air or gas may be fed to the upper part of . the 
balance tank ‘in order to make it possible to 
keep the machine under static pressure while 
dyeing is in progress. 
The result of dyeing under overpressure or at 

high temperature is a perfect penetration of the 
dyeing materials, even of the most refractory 
ones, and an excellent levelling on delicate ma 
terials, such as cakes of rayon of the ?nest 
denier, merc'erized cotton on packages, spun 
staples, beams, yarn or hanks, etc., within a very 
short time. 
The essential characteristics of the improved 

machine which is the object of the ‘present in 
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vention will be more clearly explained, by way 
of example only, in the following description. 
In the accompanying drawing the machine has 

been diagrammatically illustrated in perspective 
view. 

The machine as illustrated is in part known 
but ‘has certain devices that make it possible to 
bring the textile masses in the dye vat under ‘a 
static pressure. 
The machine includes a dye vat I which is 

generally in use in the dyeing industry, a circu 
lation pump 3, and a double or four-way valve 
4, the latter being connected through pipes 5 
and 6 to vat I. A pipe ‘I connects the four-way 
valve 4 and the pump 3 whereas a pipe 8 links the 
valve 4 with the pump 3, with the heat exchanger 
2 between them. The balance tank (expansion 
vat) II may be connected to a compressor Iii 
over a valve Illa. The balance tank is also con 
nected to the suction side of the pump 3. The 
inlet and exhaust pipes of the balance tank are 
provided withv valves I2 and I3, respectively, and, 
to facilitate the addition to the tank of water 
or active substances, the inlet pipe is provided 
with a funnel I4. Furthermore, the balance tank 
is also ?tted with a water gauge It for the con 
stant control of its contents, a safety valve IIa, 
a'pressure gauge I9 and an air release valve I3. 
There is also an air valve I‘! on top of the 

dye vat I. 
In operation, the active substances and the 

?bres to be subjected to the treatment are in~ 
troduced into the dye vat I, and the latter is 
tightly closed. The pump 3 is then set in mo 
tion, and the liquor circulates through the vat ' 
in one or the other direction, according to the 
position of the four-way valve. Then, in order 
to create a static pressure of 0.5 to 10 atm. in the 
circulation system and consequently also in the 
dye vat I, the balance tank II is connected to 
a suitable pressure source, for example, to a 
pressure-?lled gas bottle Ill. 
The same balance tank is also used to add 

active substances or liquid to the circulation sys 
tem while the dyeing is proceeding. For this 
purpose the valve I3 is closed and the valve I2 
is opened. After the addition of the liquid the 
valve I2 is closed and the valve I3 is opened 
again, to as to allow the content of the tank II 
to ?ow into the circulation system. By way of 
example, pressure gas may be introduced ‘at the 
top of the tank and at the same time some liquor 
may be allowed to escape through valve I‘I. Ob 
viously, other suitable means may be used to 
attain the same objectives. 
The heat exchanger 2 has been provided to 

warm up or cool off the circulation liquor. It 
has two valves, one for adding steam and the 
other for adding cold water. 
The directions which the processing liquor is 

able to follow are indicated by full line and. 
dotted arrows. , 

What I claim is: 

01 

V10 

40 

60 

4 
1. An apparatus for treating textile material, 

and particularly for dyeing such textile material 
in‘an aqueous bath at temperatures close to and 
above 100° (3., said apparatus comprising, in com 
bination, a substantially hermetically closed vat, 
a circulating pump, a double valve, pipes con 
necting said double valve with the inlet and out 
let of said vat, liquid circulating means con 
necting said double valve with the inlet and out 
let of said pump whereby said means and said 
pipes constitute a closed main circulation circuit 
between said vat and said pump, a closed bal 
ance tank situated outside of said circuit, means 
upon the top of said balance tank for supply 
ing a liquid thereto, whereby said balance tank 
also serves as a supply vessel, a pipe connecting 
the bottom of said balance tank with the first 
mentioned means adjacent to the inlet of said 
pump, a single valve carried by the last men 
tioned pipe, and means supplying at will com 
pressed gas to the top of said closed balance tank. 

2. An apparatus for treating textile material, 
and particularly for dyeing such textile material 
in an aqueous bath at temperatures close to and 
above 100 0., said apparatus comprising, in com 
bination, a substantially hermetically closed vat, 
a circulating pump, a double valve, pipes con 
necting said double valve with the inlet and out 
let of said vat, liquid circulating means connect 
ing said double valve with the inlet and outlet 
of said pump and including a heat exchanger 
located between the outlet of said pump and said 
double valve, whereby said means and said pipes 
constitute a closed main circulation circuit be 
tween said vat and said pump, a closed balance 
tank situated outside of said circuit, means up 
on the top of said balance tank for supplying a 
liquid thereto, whereby said balance tank also 
serves as a supply vessel, a pipe connecting the 
bottom of said balance tank with the ?rst-men 
tioned means adjacent to the inlet of said pump, 
a single valve carried by the last-mentioned pipe, 
and means supplying at will compressed gas to 
the top of said closed balance tank. 
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