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To all whom 1t may concern. -
Be 1t known that I, LEox DETRE, a citizen
of the Republic of France, residing in Rheims,

France, have invented certain new and use-

5 tul Improvements in or Relating to Appara-
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tus for Subjecting Materials to the Action of
Liquids Under Pressure, of which the follow-
ing 1s a specification.

This invention consists of improvements in
or relating to apparatus for subjecting textile
or other materials or substances to the action
of liquids, under pressure for the purpose of
dyeing, mordanting, bleaching, washing, ex-
hausting, extracting or performing other op-
erations thereon. ' '

In thefollowing specification I will describe
the Invention as applied to the dyeing, bleach-
ing, mordanting or like treatment of textile
material, for which it has been more espe-
clally designed. Itsapplication for the other
purposes mentioned will then be readily un-
derstood. _

In apparatus for dyeing, mordanting and
bleaching under pressure as hitherto em-

ployed, the action of the liquid upon the

material cannot be regulated. In point of
fact the pressure which serves as the motive
power and produces the movements of the
hquid, must be sufficiently powerful to bal-
ance the weight of the column of liquid which
1s forced from one reservoir into another,
after 1t has traversed the material to be
treated. The consequence 1s that the action

18 1dentical, whether the materials under
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treatment are readily permeable, as in the
case of wool in the fleece or unspun slivers, or
very compact, as mn the case of yvarns in bob-
bins, or cheeses for example.
fore difficult to obtain a satisfactory and uni-
form result with all kinds of materials, par-
ticularly when these latter are liable to be
affected by the influence of high pressure, and
in the case of delicate shades. '

The duration of the period ot circulation of
the liquid, i either direction through the
material to be treated, cannot be modified
during working, since the reversal of the
direction of the current is dependent on the
passage of the liquid from one receptacle to
another under the action of the air pressure.

Now by means of the present invention I
provide apparatus wherein the pressure for
assisting the penetration of the dyeing or
other hiquid into or through the material

It 1s there- |

the drawings.
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and also the intervals at which the direction
of the circulation is reversed can be regulated
at will.

According to the invention the circulation
of the liquid 1s produced or obtained by ap-
paratus which is independent of the pressure
exerted on the liquid by compressed air or
other fluid, so that this pressure can be regu-

- lated at will.

~In order to enable the invention to be car-
ried 1into effect I will describe with the aid of
the accompanying drawings and by way of

example typical apparatus embodying the
same.

Figure 1 1s a side view of this apparatus,

TFig. 2 a front elevation, and Kig. 3 a plan.

A 1s a reservoir or receiver for compressed
air or other elastic fluid, which may be sup-

plied by any suitable compressor, not shown
in the drawings, through a pipe a. The

pressure 1n the receiver may vary provided
that 1t 1s greater than that under which the
dyeing, mordanting, bleaching or other op-
eration 1s to be conducted. The compressor
may be provided with any suitable known
arrangement for automatically starting it
when the pressure falls, and stopping it as
soon as the pressure attains a predetermined
maximum. If desired the pressure medium
may be compressed and if required liquefied,
in the receiver by means of any suitable ap-
paratus, previously to use, and this may be
effected outside the factory if desired. The
liquid or liquids to which the material is to

- be subjected for dyeing, mordanting or other

treatment, 1s contained in one or more reser-
voirs B, one such reservoir being shown in
The reservoir or reservoirs B
are supplied with the pressure medium by
the recerver A and supply the liquid to one
or more vats or vessels C two of which are
shown 1n the drawine. The material to be
treated 1s placed in these vessels C. If the

material i1s 1in the fleece or in the form of un-

spun shivers, 1t may be disposed in the loose
state or i bobbins around a central per-
forated tube in each vessel, an arrangement
commonly employed in apparatus for dyeing
under pressure, while if the material is in
the form of yarns wound in bobbins, cheeses
or other compact form, any convenient ar-
rangement employed in known dyeing appa-
ratus may be adopted.

D 1s a circulating pump which may be of
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the rotary type as shown, or of the recipro-
cating type, and capable of working under a
pressure which may attain the maximum in-
tended to be employed in the liquid reservoir

B. The pump D supplies all the vats or
vessels, or 1f desired a separate pump may be

arranged to serve a group of vessels or it may
be each separate vessel.

The receiver A 1s connected to the receiver
B by a pipe b fitted with an automatically

operating regulating valve E and with valve.

¢ disposed either before or beyond the valve
.. The valve K is adjusted or set for each
operation to the proper pressure for the ma-
tertal to be treated.

The reservoir B is fitted with a safety
valve I which is adjusted or set to the same
pressure as the regulating valve, or to a
greater pressure than same. This reservoir

1s provided with a coil G connected to a steam-

or hot water supply or other source of heat
to enable the liquid to be kept at the desired
temperature, and also with the necessary fit-
tings such as a thermometer, pressure gage
and liquid level gage, for controlling and ob-
serving the progress of the operation. .
The vessels C for the materials to be dyed
or treated are connected to the liquid reser-
voir B by a pipe d, fitted with a four way
valve H, from which leads a pipe e connected
to the outer walls of the respective vessels C
by as many branches as there are vessels C.
__f1s a pipe connected to the four way valve
H and by branches f* to the bottom of the
respective vessels C; and ¢ is a pipe also
leading from the four way wvalve H to the

suction inlet of the pump D.
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h 1s a pipe connecting the delivery of the
pump D with the bottom of the liquid reser-
voir B. _

The valve H 1s operated by an oscillating
meter or timing device which will be de-
scribed 1in detail later. This valve may be

replaced by two three way valves R, as

shown in Fig. 9. These two valves bear each
a toothed wheel p' gearing with a wheel p,
the latter engaging with the wheel J to which

1s transmitted the reversing movement. One
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of these valves is connected to the liquid
reservolr by a pipe d, and the other one car-
ries the pipe ¢ leading to the suction inlet of
the pump. The tube e leads to the outer
wall of the dye vessels, and the tube 7 leads,
by means of branch pipes, to the lower part
of the vessels which contain the material t
be dyed. |
I 1s a vessel serving for the introduction,
during the course of the operation, of the
mordants, dyes or other substances or solu-
tions which 1t may be required to introduce

- 1Into the liquid acting on the material to be

69

treated. This vessel is connected by the
pipe 7 to the suction inlet of the pump D,
and by the pipe k to the receiver A. The
pressure of the air or other fluid can be ad-

—

.vessels C under the pressure chosen.

898,444

mitted to the vessel I by the pipe % which is
fitted with a cock at any suitable point.

Lhe vessel 1 1s likewise connected by a pipe -

m fitted with a cock to any suitable point of
the reservoir B, orit may be connected to one

of the vessels C, provided that the point of -

connection 1s above the level of the liquid.

n 0 are three way valves fitted in the pipesd
and £ respectively; these two valves are ar-
ranged to be operated by hand.

The operation of the apparatus is as fol-
lows:—The material to be dyed, mordanted
or bleached being placed in the vessels C and
the proper quantity of liquid being intro-
duced mto the reservoir B, the automatic
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regulating valve E and safety valve F are -

adjusted or set to the right pressure for the
work to be done. The steam or other heat-
g medium is then admitted to the coil G to
heat the liquid to the necessary temperature.

85

The valves n and o being then turned to per-

mit of the circulation of the liquid, the pump
D 1s set in operation and also the meter or
timing device which produces the alternate
movements of the four way valve H. The
liquid circulates through the material in the
If this
pressure should vary a little in consequence
of the variations of temperature of the com-
pressed atr or other med%um i contact with
the liquid, the automatic regulating valve E
allows a fresh quantity of air to pass when
the pressure falls, and the valve F allows air

to escape 1f the pressure tends to rise. In
any case the pressure can only vary, as ex-
treme limits, between that to which the auto- -

matic regulating valve E is set and that to
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which the valve Fis adjusted. The reversal

of direction of the liquid circulation through
the material to be treated, instead of depend-
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Ing upon the passage under the action of the

air pressure of the whole volume of liquid
contained in the reservoir or receptacle is in-
dependent of the action of this pressure and
1s regulated or controlled by the timing de-
vice which acts upon H and the speed or
period of which can be varied at will or if de-
sired suspended altogether if it is required to
pass the hquid through the material always

1n the same direction.

The composition of the bath can be varied
at will by the employment of the vessel I,
the operation of which is insured both by the
difference of pressure existing between the
recerver A and the reservoir B and by the suc-
tion of the pump D which likewise insures

the perfect admixture of the added substance
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or solution with the liquid already contained

1n the reservoir. Owing to the communica-
tion which can be established by the pipe m
1t 1s possible to introduce at any moment
into the vessel I such a quantity of the bath
as 18 necessary to dilute the substance to be
added, so that the materials to be added can
be introduced as well through the pipe m as
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through the plpe 7.
fluid Wthh enters the vessel
or agitates the material and supplies the
necessary pressure.

With the aid of the valves n and o the ves-
sels C may be cut off from the reservoir B; or
the hquid contained 1n the vessels C may be
drawn away and forced into the reservoir B;
or the liquid contained both in the vessels C
and 1n the reservoir B may be drawn away to
empty the same, and forced or delivered into
auxiliary tanks, where 1t may be stored for

‘subsequent use; or, turther, one Liquid may

be substituted for another Wlthout disturb-
ing the materials; or finally, by connecting
one of the unions of the valves n with a

water supply, the dyed or other material can

be rinsed or washed without disturbing 1it,
the water being drawn in by means of the
circulating pump D and expelled through
the union or neck of the valve o.
The apparatus can be applied in all cases
Iiate a liquid un-
der pressure to act upon a solid material, as
for example for the purpose of washmg, or
exhausting mineral or organic substances,
leaching or extracting soluble substances
sponging woolens and many other opera-
tions. It can also be employed to effect the
drying of the treated materials, by circulat-
ing compressed air through them so as to
deprwe them of the Greater portion of the
hquids with which they are 1mpregnated.
By reason of the small expenditure of

compressed fluid which 1t 1s necessary to em-

ploy, it 1s possfble to employ carbonic acid or
other mmert gases in cases where 1t 1s desirable
to avoid oxidation of the hiquid as for exam-
ple in dyeing with reduced mdwo .
The meter or timing device which actu-
ates the four way valve H, and which should
impart a quarter turn thereto at each re-
versal, may be constructed and arranged in
various ways. IHigs. 4 and 5 show one suit-
able arrangement with the parts in the two
positions, the reversing lever being in two
positions at right angles.  On the phw of the

valve H 1s secured a toothed wheel p gearing
Wit

h a wheel J to which the reversing motion
is imparted. The wheel J is actuated by the
reversal of a lever K which receives 1ts mo-
tion from the wheels Li and L/; these latter
are geared together, and one of them, 1./ 1s
drwen by-a worm M actuated by an arrange-
ment of gearing and pulleys not shown.

g’ are cams carried by the wheels L. and I/
1681)6@131‘761}7} these cams engage 1 turn with
cams r and 7 on the lever K and alternately
cause this lever to assume and pass beyond
the vertical position, Fig. 5. The,cam g acts
upon r to move the lever K from left to right

while the cam g disposed behind the wheel

behind L’ and moves the lever K from rlght
to left. In Ifig. 4

- movement to the wheel J.

s 1
3

The compressed air or ] to the right and the cam ¢’ is moving towards
by k stirs up | cam 7/, so that when it engages same it will

raise the lever K towards the left. Fig. 5
shows the lever returning from left to 1“10*11‘5
with the cam ¢ coacting with cam r; the lever
K has reached the vertical posmon and 1s
just upon the point of falling over to strike
the tappet s and thus 1mpf1,1‘t the turning
movement to the wheel J.

The lever K carries an elongated box N, 1n
which"a ball or weight ¢ runs or slides; the
moment the lever K passes beyond the ver-
tical position, the ball or weight ¢ rolling on
an inclined plane tormed by the bottom of
the box N, strikes the end of the box and pre-
cipitates the fall of the lever, which strikes
the tapp{.,t s and 1mparts the turmng move-
ment to the wheel J. In the reverse motion,
the lever acts upon the tappet s" and returns
the wheel J to its original position. The
starting of the ball or welo*ht t may be so ar-
ranﬂ‘ed that 1t does not roll or Sllde until the

box is sufhetently inchned to give a sufh-

ciently powerful blow to impart “the turning
1f desired a
weight sliding up on a rod may be employed
or 1t may be £wo welghts sliding on two rods,
one on each side of & median rod. In Fms
4 and 5 the wheel J makes one eighth of a
turn while wheel p makes one fourth of a
revolution, the diameter of this last Wheel
being half ‘that of wheel J. The stops a’ a*
[imit the travel of the lever K.

Fig. 6 illustrates another arr ange.ment of
tlmmg dewce in which the wheels J and p are
always turned in the same direction. Here
the lever K carries a weight % and is raised
after each fall by a tappet or the like v car-
ried by an endless chain 0.  When the tappet
v releases the lever K a spring pawl 2 on le-
ver I acts upon a series of ratchet teeth car-
ried by the wheel J and 1imparts the falling
motion of the lever to the wheel J and conse-
quently to the wheel p and four way valve H.

Figs. 7 and 8 are detail views illustrating
means or apparatus which may be employed
for measuring and controlling the current of
liquid delivered from the pump into the res-
ervolr for the dye bath or other liquid, and
for enabling the current to be utilized, while

preventing 1t from produecing too vmlent q,

bubbling action in the bath. Fig. 7 is a sec-
tion of the : apparatus and Fig. S o face view
of the turbine P. This *’lpp&I‘&tUS IS Or MAay
be dISPOSﬂd at the pomt where the current of
liquud delivered from the pump D enters the
reservolr B. P 1s a small turbine, the shaft
(Q of which passes out through a nland 2 1In
the side of the reservoir B; this turbine ac-
tuates an indicator or any ‘suitable indicat-
ing or recording apparatus and enables the
progress and speed of the current to be ob-
lled. This measuring or re-

served or contro.
cording apparatus provides indications which

4 the lever K has fallen over | supplement or complete those of the ther-
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mometer, pressure gage and liquid gage.

The turbine may have the form of a screw S
with several threads, as shown on Fig. 10.

I claim as my invention:— -

1. In an apparatus for subjecting textile
or other materials to the action of liquids un-
der pressure, in combination, a reservoir for
the liquid, means for maintaining a pressure
on the liquid 1n said reservoir, a vessel for the
material and in communication with said
reservolr so that the pressure facilitates the
penetration of the liquid into or through the
material, and means acting independently of
the degree of pressure for sucking out the lig-
uid at one side of the material in the vessel,
and forcing it in at the other.

2. In an apparatus for subjecting textile
or other materials to the action of liquids un-
der pressure, in combination, a reservoir for
the liquid, means for maintaining a pressure
on the liquid in said reservoir, a vessel for the
material and in communication with said
reservolr so that the material is in constant

contact with the liquid and the pressure fa-.

cilitates the penetration of the liquid into
or through the material, and a circulating

pump for sucking out the liquid at one side

of the material in the vessel, and forcing it in
at the other.

3. In an apparatus for subjecting textile
or other materials to the action of liquids un-
der pressure, in combination a reservoir B for
the liquid, means for maintaining a pressure
on the liquid in said reservoir, a vessel C for
the material, a circulating pump D, means
for connecting one end of said vessel with the
bottom of said reservoir and the other end
with the inlet of said pump, and means for
connecting the delivery end of said pump
with said reservoir.

4. In an apparatus for subjecting textile
or other materials to the.action of liquids un-

der pressure, In combination, a liquid reser-
voir communicating with the vessel contain-

ing the material, means for applying pressure
to the liquid in said reservoir, an automatic
pressure reducing valve determining a mini-
mum pressure, and an automatic safety
valve determining a maximum pressure in
sald reservolr, whereby the pressure is main-
tained substantially uniform.

5. In an apparatus for subjecting textile
or other materials to the action of liquids un-
der pressure, in combination, a liquid reser-
volr communicating with the vessel contain-
ing the material, suitable valved connections
between, said reservoir and vessel to enable

the direction of the liquid through the vessel | -

1

898,444

to be altered at desired periods, and means
independent of the action of the pressure me-
dium for automatically limiting said periods.

6. In an apparatus for subjecting textile
or other materials to the action of liquids un-
der pressure, in combination, a liquid reser-
volr communicating with the vessel contain-
ing the material, a pair of three-way valves,
and suitable connections for enabling the di-

rection of the liquid through the vessel to be

altered at desired periods and means inde-
pendent of the action of the pressure medium
for automatically limiting said periods.

7. In an apparatus for subjecting textile
or other materials to the action of liquids un-

~der pressure, in combination, a liquid reser-
voir communicating with the vessel contain-

ing the material, a pair of three-way valves,

suttable valved connections for enabling the

direction of the liquid through the vessel
to be altered at desired periods, a meter, and
means controlled by said meter for automat-
ically limiting said periods.

8. In an apparatus for subjecting textile
or other materials to the action of liquids un-
der pressure, in combination, a source of
compressed air, a reservolir for the liquid, a
circulating pump for the liquid, and a vessel
for mtroducing dyes or the like into the lig-
uld during working, said vessel being con-
nected to the suction inlet of the pump,
whereby a good admixture of the dye with
the circulating liquid is obtained, and being
connected also to the source 'of compressed
air and to the reservoir., .

9. In an apparatus for subjecting textile
or other materials to the action of liquids un-
der pressure, in combination, a meter or tim-
Ing mechanism, a valve actuated thereby for
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altering the direction of the liquid, said mech- -

anism comprising-a lever provided at one end
with a box, a sliding weight carried thereby,
cams arranged to raise sald lever and allow it
to fall alternately in opposite  directions,
toothed wheels driven by said lever in its fall-
ing movement, the first of which is turned to
the extent of 45 degrees by the sudden fall of
the lever, this turning movement causing a
quarter turn of the valve by reason of the
ratio of the gearing.

In witness whereof I have hereunto signed
my name this 18th day of April 1905, in the
presence of two subscribing witnesses.

LEON DETRE.
Witnesses:

PauL Bur,
Louis Bur.
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