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[57] ABSTRACT

A method of pressing a fabric in a press at a given tem-
perature. The temperature at which a fabric is pressed
is set by developing a voltage corresponding to and rep-
resentative of a desired or given temperature. A second
voltage is developed and varied in response to a signal
developed by sensing the press plate temperature and
developing from the two first-mentioned voltage signals
an integrated reference voltage signal that seeks to ap-
proximate the voltage representative of the desired
temperature for pressing. This reference voltage is
compared with another voltage developed by sensing
the varying temperature of steam within a pressing
plate of the press by which the pressing of the fabric is
to be effected.

19 Claims, 9 Drawing Figures
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APPARATUS FOR CONTROLLING THE
OPERATING TEMPERATURE OF A CONTINUOUS
FLAT PRESS

This is a continuation-in-part of our applications, Ser.
Nos. 887,230, filed Dec. 22, 1969 and 175,371 filed
Aug. 26, 1971 and now abandoned.

The present invention relates to a method and appa-
ratus for controlling the operating temperature of a
continuous flat press utilizing steam as a heating me-
dium.

Generally, in the finishing process of textile fabrics,
such as worsted or woolen fabrics, certain union fabrics
made of worsted or woolen yarn or blended yarn con-
taining the same synthetic fibers, pressing of the fabrics
is applied for glazing, providing dimensional stability
and improving the hand or “feel” of the fabric. It is
well-known that a “paper pressing method” has been
used for the above-mentioned purpose and a fairly long
‘time is required to complete the above-mentioned
paper pressing operation. To eliminate the above-
mentioned drawback involved in the paper pressing
method, a now well-known continuous flat press, such
as the ““Hattersley Pickard-Flat Press,” was developed
and this machine is now used for continuous pressing
operations. In a unit operation a fabric is held by a pair
of pressing plates under a heated condition while one
of the pressing plates is urged toward the other pressing
plate by utilization of pneumatic or oil pressure. Next
the fabric, which has just been pressed, is advanced for-
ward by a predetermined distance while the holding ac-
tion by the two pressing plates is released. In the above-
mentioned continuous flat press, pressure, tempera-
ture, humidity contained in the fabric and operating
time are very important factors for carrying out the
pressing operation. Of these important factors, control
of the temperature of the pressing operation is most es-
sential. -

In the conventional flat press it is well-known that the
temperature of the pressing plate is controlled by using
a “Proportional” or “‘Proportional plus integral” con-
trol system comprising means for detecting the surface
or inside temperature of the press plate and means for
regulating the quantity of steam supplied into the steam
conduit formed in the pressing plate in accordance with
a signal from the termperature detecting means by an
actuating diaphragm valve or motor valve mounted on
a steam-supply conduit. However, in the above-
mentioned control system, since a fairly long time is re-
quired to effect the above-mentioned quantity regula-
tion of the steam to the pressing plates because of the
heat transmission mechanism of the pressing plate, a
time lag in the response of the control system is not
negligibly small for controlling the surface of inside
temperature of the press plate in a practically uniform
condition.

The principal object of the present invention is to
provide an improved method and apparatus for effec-
tively controlling the operating temperature of a con-
tinuous flat press by applying thereto an on-off control
system.

Other objects and features of the invention will more
fully appear from the following description and the ac-
companying drawings and will be particularly pointed
out in the claims.

FIG. 1 is a schematic diagram of the main portion of
a.continuous flat press, partly in section,
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FIG. 2 is also a schematic elevation of the main por-
tion of the continuous flat press shown in FIG. 1,

FIG. 3 is a side elevation view, partly in section of an
embodiment of a steam supply means together with a
device for measuring temperature according to the
present invention,

FIG. 4 is a side elevation view of a modified embodi-
ment of the steam supply means shown in FIG. 3,

FIG. § is an explanatory diagram showing the tran-
sient response of the temperature control system ac-
cording to the invention which carries out the opera-
tion of the continuous flat press, according to the in-
vention,

FIG. 6 is a block diagram of an automatic control sys-
tem according to the invention,

FIG. 7 is a schematic of a temperature adjustor in
FIG. 6,

FIG. 8 is a plot of curves for explaining the operation
of the apparatus and method according to the inven-
tion,

FIG. 9 is a plot of other curves for explaining the op-
eration of the apparatus and method according to the
invention.

For better understanding of the present invention the
principle of the control method of the present inven-
tion is hereinafter illustrated. Referring to FIGS. 1 and
2 a fabric 3 is passed between two movable papers 4 to
and fro by guide rollers 5 five times so that five thick-
nesses may be pressed at one time. When the rollers 4
and fabric 3 are not moving, pressure is applied, and
after a given time the pressure is released and the pa-
pers fall apart; in the above-mentioned operation a top
pressing plate 1a, an intermediate pressing piate 1b and
a lower pressing plate 1c are heated by steam which is
supplied into a meandering conduit formed in each
plate.

The following linear differential equation is approxi-
mately obtained, provided that the heat transmission
from steam to the pressing plate is considered as fixed.
p.Gp.V. (dB/dt) = U.A(6, — 0) '}

where,

0 represents temperature of the press plate in °C,

6, represents temperature of the heat medium (sup-
ply steam) in °C,

p represents a specific weight of the pressing plate in
kg/cm?3,

C, represents a specific heat of the press plate in
Kcal/kg °c,

V represents an apparent capacity of the heat me-
dium from its supply source to a position for de-
tecting temperature in m?2,

U represents a coefficient of the heat transmission
between the steam conduit and the pressing plate
in Kcal/m2.hr.°C, ‘

A represents a heat transmission area between the

steam conduit and the pressing plate.

Now a relation T= (pC,.V/U.A4) is assumed. Conse-

quently, the following equation can be obtained:

T (df/dt)y=6,— 8

That is, T is 4 time constant representing the speed of
the heat transmission. Therefore:

T=(pC,.V/U.A) = (K/U.A)
2)



3,758,968

3

From the above-mentioned equation it is well under-
stood that the larger U is and the smaller K/A4 is, the
snaller T is, in other words, the better the heat re-
sponse.

In the conventional flat press wherein the tempera-
ture of the pressing plate is controlled by applying a
control system which comprises means for detecting
the surface or inside temperature of the pressing plate
and means for regulating the quantity of the supply
steam into the steam conduit which is formed in the
pressing plate in accordance with a signal of the tem-
perature detecting means, the heat capacity (K) from
its supply source to a position for detecting tempera-
ture is so large that T becomes very large, in other
words, the time constant of the heat transmission be-
comes very large. Therefore, it is inevitable that a P or
PI control system must be applied to obtain a uniform
operating temperature condition of the continuous flat
press. Moreover, to make the factor T small in the
equation (2), it can be considered that the cross-
sectional area of the steam conduit is enlarged so that
the heat transmission area A between the steam con-
duit and the pressing plate is enlarged. However, cer-
tain limitations prohibit the enlarging of the factor A
because of the construction of the flat press. Therefore,
it is impossible to make the factor U.A in the equation
(2) large.

The only way to make the factor T small is by making
the factor K small. In other words, if the point for de-
tecting the temperature is set in the steam conduit, the
above-mentioned purpose can be attained. The princi-
ple of the present invention is based upon the above-
mentioned result of analysis. By applying the above-
mentioned priciple to the control method of the. operat-
ing temperature of the flat press, the indicial response
of the control system is improved considerably. There-
fore, the operating temperature of the continuous flat
press can be satisfactorily controlled by applying a sim-
ple on-off control system instead of utilizing a P or a PI
control system. : )

An apparatus for controlling the operating tempera-
ture of a continuous flat press according to the present
invention is hereinafter illustrated.

Referring to FIG. 3, each pressing plate 1 is provided
with a meandering conduit 2 formed therein for supply
of steam thereto. The conduit 2 is connected to a steam
supply conduit 64. The supply conduit 6a has two
branch conduits 6b and 6c. One branch conduit 6b is
connected to a main conduit 6f for supplying steam
through a flexible conduit 6d, a conduit 6¢ and a con-
trol valve 7. The control valve 7 is operated automati-
cally by a motion of an actuator 12. The branch con-
duit 6c is provided with a thermometer 9 which is in-
serted thereinto so that the tip portion of the thermom-
eter is directly inserted into the meandering conduit 2.
Another thermometer 10 is disposed in the pressing
plate 1 parallel to the surface of the pressing plate.

Before carrying out the operation, temperature of the
pressing plates 1 is predetermined so as to satisfactorily
treat the fabric 3. Next, temperature in the steam con-
duit 2 is defined so that the desired temperature of the
pressing plate 1 can be obtained. The tefperature in
the steam conduit 2 is controlled by comparing the
temperature detected by the thermometer 9 with the
above-mentioned predetermined temperature in the
steam conduit 2. In other words, the above-mentioned
predetermined temperature of the steam conduit 2 is a
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reference input of the control system according to the
present invention. The output signal of the thermome-
ter 9 is transmitted to a control device 11 provided with
an on-off control relay. The output signal of the on-off
control relay of the control device 11 is transmitted to
the actuator 12, a conventional solenoid may be used
as the above-mentioned actuator. Therefore, when the
detected temperature is higher than the reference in-
put, the actuator 12 closes the valve 7 so that the sup-
ply of steam into the steam conduit 2 is stopped. While
on the other hand when the detected temperature is
lower than the reference input, the opposite occurs. By
the above-mentioned on-off control operation the tem-
perature in the steam conduit varies in accordance with
the cycling operation of the control valve 7.

It is natural that the temperature of the pressing plate
1 is lower than that in the steam conduit 2 because of
the radiation of heat therefrom. However, the tempera-
ture of the pressing plate 1 indicated by the thermome-
ter 10 in the pressing plate 1 does not vary considerably
because of the large time constant T. In other words,
the above-mentioned temperature variation in the
steam conduit is integrated so that only the average
value is indicated by the pressing plate thermometer
10. Therefore, if the indication of the pressing plate
thermometer 10 is not in the desired condition, the ref-
erence input of the control system is adjusted so that
the operation temperature of the continuous flat press
is easily obtained in the desired uniform condition. This
adjustment of the reference input may be operated by
a manual or automatic control system. In the latter case
the output signal of the thermometer 9 should be com-
pared with a desired temperature of the pressing plate
1 by conventional means for comparing the detected
temperature with the desired temperature, and the out-
put signal of the above-mentioned comparing means is
applied to the control device 11 so that the reference
input is adjusted.

Referring to FIGS. 2, 4 and 5, since the steam con-
duit 2 formed in the pressing plate shown in FIG. 2 is
a very long meandering conduit or path and if the
steam is supplied into the conduit 2 under high pres-
sure, it is impossible to prevent the occurrence of back
pressure so that the temperature in the steam conduit
2 is raised at an entrance portion thereof. The cross
section or capacity of the steam conduit is too small
and its meandering path offers resistance to the flow of
the steam. In FIG. 5 a curve 1 represents the above-
mentioned condition showing a distinct variation of
temperature in the steam conduit 2. That is, when the
steam is supplied in to the steam conduit 2 under high
pressure in accordance with an actuating signal corre-
sponding to a lower control limit of the temperature t,,
(hereinafter referred to as an on-signal temperature)
the above-mentioned back pressure occurs in the con-
duit at the entrance portion thereof so that the temper-
ature in the entrance portion of the conduit is rapidly
raised and becomes the upper control limit of tempera-
ture ¢, (hereinafter referred to as an off-signal tempera-
ture). However, even after the supply of the steam into
the conduit is stopped, the temperature in the steam
conduit is continuously raised and reaches a peak tem-
perature t3. Thereafter the temperature gradually or ex-
ponentially lowers and becomes an on-signal tempera-
ture /£, after time C. Next, the supply of steam is again
commenced into the steam conduit 2. In the above-
mentioned cycle of the on-off control operation, the
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time for supplying the'steam into the conduit 2 is repre-
sented by ab.

It is preferable to reduce the above-mentioned tem-
perature variation in the steam conduit in order to
carry out the pressing operation satisfactorily. To attain
the above-mentioned desired result it is preferable to
supply the steam into the steam conduit in a buffered
or damped condition. In FIG. 4 showing another em-
bodiment of the steam supply means, a steam storage
tank 8 is connected to the conduits 6d and 6e. Other el-
ements having the same functions as those of elements
shown in FIG. 3 are represented by the same numerals.
The steam storage tank 8 is used for buffering the
steam supply, that is, the steam supplied from the steam
supply conduit 6f through the control valve 7 is first
supplied into the steam storage tank 9 which has a com-
paratively large capacity. Next, the steam is supplied
into the steam conduit 2. Therefore, the steam pressure
is properly buffered before being supplied into the
steam conduit 2 in accordance with the capacity of the
tank 8 so that the steam is smoothly supplied into the
meandering steam conduit 2 and the occurrence of the
back pressure in the steam conduit is prevented.

The curve I in FIG. 5 represents the above-
mentioned case utilizing the tank 8. As it is clearly
shown in FIG. §, the time from the on-signal tempera-
ture 1o the off-signal temperature f,, which corre-

sponds to the time ab in the curve II, is longer than that

of the time ab in the curve 1. However, the absolute
value of the peak temperature ¢4 in the curve I is re-
markably lower than that of the peak temperature ; in
the curve I, and the frequency of the on-off operation
is also less than the frequency in the curve 1. As illus-
trated above, in this modified embodiment the absolute
value of the peak temperature ¢, is lowered and the fre-
quency of the on-off control operation is also reduced.
Therefore, the control operation of the operating tem-
perature of a continuous flat press can be satisfactorily
carried out so that an excellent pressing effect upon the
fabric can be achieved.

In the method according to the invention for auto-
matically regulating a reference input corresponding to
a desired temperature and thereby automatically regu-
lating the temperature of the press, the apparatus of the
invention has an on-off control system 11 shown in
FIGS. 3 and 4. One example of the overall control sys-
tem is iflustrated in block form in FIG. 6. The control
system functions to maintain the proper pressing plate
temperature by alternately opening and closing the
control valve 7 according to a result obtained by com-
paring a signal corresponding to or representative of
the temperature in the steam conduit with a reference
input or set point in order to maintain the surface tem-
perature of the pressing plate 1 at a predetermined and
desired temperature.

In FIG. 6, 1, represents the pressing plate temperature
desired, ¢/, the temperature established by the ON-OFF
controller which controls the temperature in the steam
conduit, ¢', the temperature in the steam conduit, z, the
temperature of the pressing plate. The temperature ¢,
and t', are determined by the thermal load and the
thermal conductivity of the pressing plate. Then the
temperature f, can be made coincident with the tem-
perature ¢, desired by changing the temperature estab-

lished by the ON-OFF controller and thereby changing

the temperature in the steam conduit.
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In the block diagram of the servo-control system
shown in FIG. 6, when the temperature of the pressing
plate ¢, deviates from the desired temperature ¢, the
difference in temperature between ¢, and ¢, is fed back
to the temperature adjusting means (hereinafter re-
ferred to as the temperature adjustor) and its output
becomes the signal corresponding to a reference input
or set point of the ON-OFF controller which controls
the temperature in the steam conduit by controlling the
steam supply into the steam conduit. When the temper-
ature {, in the steam conduit varies, the temperature ¢,
of the pressing plate also varies; consequently, the tem-
perature of the pressing plate can be controlled within
an allowable range of variation thereof by controlling
the temperature in the steam conduit.

FIG. 7 shows one embodiment of the thermal control
system shown in the block diagram of FIG. 6. Referring
to FIG. 7, the pressing plate 1 is heated by the steam
which is supplied via the steam conduit 2 via the con-
trol valve 7. The temperature ¢, in this steam conduit
2 is detected by a thermometer 9 composed of plati-
num resistance material. This thermometer 9 is con-
nected to a converter 25 which is included in the ON-
OFF controller and converts the value of electric resis-
tance to a voltage. In the ON-OFF controller, the
above-mentioned converter 25 compares the con-
verted voltage e, and established value e, which corre-
sponds to the target temperature t', in the steam con-
duit 2, the difference of these voltages e, and e, is am-
plified by an amplifier AMP-3 and characterized as to
whether the difference is positive or negative by a dis-
criminator 34, and the ON-OFF signal resulting from
the discrimination is generated as an output of the ON-
OFF controller 35. The output of the ON-OFF control-
ler 35 is converted to an ON-OFF pneumatic signal by
an electro-pneumatic converter 12. This ON-OFF
pneumatic signal is supplied to the control valve 7
which controls the supply of steam into the steam con-
duit 2.

On the other hand, the temperature ¢, of the pressing
plate is detected by a thermometer 10 composed of
platinum resistance material. This thermometer 10 is
connected to an auto-balancing recorder which records
the temperature of the pressing plate. This auto-
balancing recorder includes an auto-balancing mecha-
nism using a servomotor 29 which rotates in accor-
dance with the variation of the resistance of the ther-
mometer 10, and displaces automatically a brush 20 of
the potentiometer 28 so as to bring the input ¢; of the
amplifier AMP-1 to zero, that is, the balanced condi-
tion. Accordingly, the position of the brush 20 corre-
sponds to the value of the resistance in the thermome-
ter 10, that is, to the value of the temperature of the
pressing plate.

The brush 20 is connected directly to a brush 21 of
a potentiometer 31, and the brush 21 displaces with the
brush 20. The sliding resistor 24 of a potentiometer 32
is connected in parallel with the sliding resistor 22 of
the potentiometer 31. )

The object of the potentiometer 32 is to establish the
desired temperature of the pressing plate by the posi-
tion of the brush 23. In this case, the relation between
the position of the brush 23 and the temperature to be
established is predetermined. Namely, when the posi-
tion of the brush 23 is established. at point P as shown
in FIG. 7, the voltage difference across OP is b, and
when the position of the brush 21 is at point n, the volt-
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age difference across on is a. When the voltage a is
equal to the voltage b, the temperature indicated by the
position of the brush 20 in the auto-balancing recorder
becomes the temperature established by the position P
of the brush 23.
The voltage difference (b—a) between the voltage b
across OP in the potentiometer 32 and the voltage
across om in the potentiometer 31 is supplied to the
input terminal of an integrator 33 which is composed
of a resistor R, a capacitor C and an amplifier AMP-2,
The integrator 33 integrates the input voltage (b-a)
with a time constant determined by the resistance R
and the capacitance C, and the output e, of the integra-
tor 33 is supplied to the ON-OFF controller as an estab-
lishing voltage.

The example shown in FIG. 7 is only one example of
the embodiment of the present invention, and the same
result can also be obtained by the methods or apparatus
as described below:

a. A thermistor, thermo-junction element, liquid ex-
pansion element, etc., can be used as the thermal sensi-
tive element which detects the temperature in the
steam conduit or pressing plate. ’

b. A pneumatic recorder which records automati-
cally the input electric signals such as the variation of
the value of the electric resistance or the thermal elec-
tro motive force by converting these electric signals
into a pneumatic signal also can be used as the auto-
matic balancing recorder. : '

¢. A controller which converts input electric signals
to a pneumatic signal and controls the pneumatic signal
in an ON-OFF manner can also be used as the ON-OFF
controller.

d. As the temperature establishing adjuster using an
integrator, an apparatus which amplifies the input volt-
age difference signal (a—b) which is the result of com-
paring the input signals in the potentiometer becomes
balanced automatically by the servometer so as to bring
the value of said difference input signal to zero, couples
the rotation of the servo-motor to another potentiom-
eter and establishes the output voltage of said potenti-
ometer as the settling voltage of the ON-OFF control-
ler, can be utilized. )

The pressing plate 1 is required to possess sufficient
mechanical strength to press the fabric under high pres-
sure. One example of the size of the iron pressing plate
1 is a plate having a width of 1,200 mm with a length
1,800 mm and a thickness of 60 mm. If the diameter of
the meandering steam conduit 2 disposed in the press-
ing plate 1 is too large, the strength of the pressing plate
1 is lessened. So the diameter of the conduit 2 must be
restricted and this necessarily limits the volume of the
conduit 2. In the type of pressing plate having the di-

mensions as above described a conduit path having an -

inner diameter on the order of 20 mm will allow the
pressing plate to have sufficient mechanical strength.
Thus if the pressing plate has a width and length as indi-
cated above, the length of the conduit can be about 20
meters; consequently the volume of the conduit is
about 7 liters. _

If the volume of the steam conduit 2 in the pressing
volume, is small, the response speed, that is the time
constant of the control system, is small and conversely
if the length of the conduit 2 is large the time lag, that
is the dead time of the control system, is large so that
the quality of the characteristic features of the control
system cannot be satisfied. The above-mentioned qual-
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ity is represented by the controllable range of tempera-
ture. When the value L/T, where L represents the dead
time and T represents the time constant, exceeds a cer-
tain value, it is very difficult to make the controllable
range of temperature small. Therefore, in the event
that the pressing plate cannot utilize a steam conduit 2
having a sufficiently large volumn, the time constant T
is very small. In the system according to FIG. 3 the time
constant T is in the order of 1.2 seconds and the dead
time L in the order of 0.4 seconds. Consequently, L/T
is 0.33. Generally it may be considered that the best
value of L/T for effective on-off control should be less
than 0.1. Accordingly it is clear that the quality of the
control system shown in FIG. 3 cannot be improved if
L/T equals 0.33 which is greater than 0.1.

The range of control of temperature results of appa-
ratus and method according to the invention are illus-
trated in FIG. 8 where a linear curve A represents the
characteristic curve of the on-off period while a linear
curve B represents a characteristic curve of the con-
trollable range of temperature plotted with the ordinate
as steam supply pressure in grams. The curves in FIG.
8 were obtained from an on-off control system of the
type shown in FIG. 3 under the following conditions:

1. The diameter of the conduits 64,6b,6d,6¢,6f and
6gwas three-fourths inches.

2. The control valve 7 was a three-fourths inch valve
having a flow ratio CV= 7.5.

3. The pressure of the supply steam was from 0.5 to
3.5 Kg/cm?. :

4. The temperature in the conduit 2 of the pressing
plate was 110°C.

From a study of these curves it can be seen that the
control lable range of temperature can be improved a
little by regulating the pressure of the supply steam;
however, even if the steam pressure is changed to 0.5
Kg/cm?, the controllable range if 5°C so that the system
does not satisfy optimum control requirements and the
on-off control period is very short. In other words the
frequency of the on-off control action is sufficiently
high that the life of the control device will be shortened
thereby. Preferably the life of the on-off control device
should be in the order of 0.5 to one million operations
of the control valve 7. If the period of the on-off control
action of the system is 12 seconds and the system is op-
erated for 24 hours each day, the control device, and
more particularly, the ultimate control ‘element, the
valve 7, will break down after continuous operation for
70 to 140 days. To eliminate the drawback of short on-
off periods, it is necessary to make the value of L/T of
the control system smaller. That is, L should be in-
creased and T decreased.

Generally very fine temperature detectors or tran-
ducers having a small heat capacity are used in appara-
tus of this type in order to restrict the time lag caused
by the detectors. However, in a pressing plate which is
alternately displaced up and down and on which a tem-
perature detector is mounted, the detector or trans-
ducer is subjected to an impact force so that it is impos-
sible to use a very fine temperature detector or sensor.
Moreover, it is necessary to protect the temperature
sensor by encasing it; consequently, there is a certain
limit to the increase of the time constant of the control
system that must be taken into consideration. One of
the easiest ways to control the time constant of the con-
trol system favorably is to enlarge the volume of the
steam conduits. However, the construction of the
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pressing plate 1 restricts this technique. Thus if a stor-
age tank 8 is mounted in a position between the supply
conduits 6d and 6e as shown in FIG. 4, the volume of
the supply conduits downstream from the control valve
or changeover valve 7 can be enlarged so that the time
constant T can be increased.

The results obtained by using a control system of the
type shown in FIG. 4 are illustrated in FIG. 9. In FIG.
9 the curve A’ represents an on-off period while the
curve B’ represents the range of controllable tempera-
ture. It can be seen from a study of the curves that if
the volume V of the storage tank 8 is three times the
volume of the steam conduit 2, the range of controlla-
ble temperature is about two-thirds that of the embodi-
ment shown in FIG. 3 and the on-off period will be
about 3.3 times that of the embodiment shown in FIG.
3. Thus the life of the control valve 7 is increased by the
same ratio.

What we claim and desire to secure by Letters Patent
is:

1, In a press for pressing a fabric by a continuous flat
press provided with a plurality of pressing plates, a con-
trol method for controlling the temperature of said
pressing plates being heated by supplying steam into
conduit means formed therein by controlling supply of
steam, comprising:

a. developing a first signal representative of a desired

temperature of pressing plates of a press at which
a fabric is to be pressed;

b. developmg in conjunction with the temperature of
supply steam to said pressing plate a second signal
corresponding to said desired plate-temperature,
said second signal corresponding to a set point;

¢. sensing the temperature of said supply steam and
developing a third signal varying with variations of
the temperature of said steam and representative of
the temperature of said steam;

d. comparing said signal with said second signal and
developing therefrom a control signal for control-
ling flow of supply steam to said pressing plates to
maintain said pressing plates at a temperature for
effecting said pressing of said fabric at said desired
temperature;

e. directly on-off controlling said supply steam flow
under control of said control signal to maintain said
desired temperature;

f. while sensing the temperature of said pressing
plates developing a fourth signal representative of
the temperature of said pressing plates, comparing
said fourth signal with said first signal, and adjust-
ing said set point in accordance with a result of said
comparison as necessary.

2. A control method for controlling the temperature
of pressing plates of a continuous flat press according
to claim 1, further comprising buffering pressure of
said supply steam before supply to said pressing plates.

3. A control method for controlling temperature of
pressing plates of a continuous flat press according to
claim 1, wherein all steps are carried out automatically.

4. A method of pressing a fabric comprising, develop-

ing a voltage signal representative of a desired tempera- -

ture at which a fabric is to be pressed, sensing the tem-
perature of a press plate for pressing the fabric and de-
veloping a signal representative of the temperature of
the plate, developing in conjunction with said desired
temperature signal and the signal representative of the
plate temperature a reference electrical signal, sensing
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the temperature of steam in the press and developmg
an electrical signal varying with variations of the tem-
perature of said steam and representative of the tem-
perature of the steam, comparing the reference electri-
cal signal and the electrical signal representative of the
temperature of the steam and developing therefrom a
control signal for controlling flow of steam to said plate
to maintain the press plate at a temperature for effect-
ing said pressing of said fabric at said desired tempera-
ture, and directly on-off controlling said steam flow
under control of said control signal to maintain said de-
sired temperature.

5. A method of pressmg a fabric according to claim
4, including counteracting a temperature rise at the
press plate due to restriction of the flow of steam there-
into.

6. A method of pressing a fabric according to claim
§, including counteracting variations of temperature
and pressure of said steam by buffering temperature
and pressure variations during “on” periods of said
steam flow.

7. A method of pressing a fabric according to claim
4, in which the steam flow and temperature thereof in
said press plate are maintained substantially equalized
in each ““on” period. '

8.In combmauon a flat press for pressmg a fabric at
a desired temperature having cooperative pressing
plates provided with steam conduits disposed therein,
a steam supply source, a control valve connecting each
of said steam conduits to said steam supply source, an
on-off system for supplying and controlling a supply of
steam to said pressing plates and the temperature of the
pressing plates, comprising: means for actuating said
control valve; means for developing a first signal repre-
sentative of the temperature of supply steam supplied
to said pressing plates; means for developing a second
signal representative of temperature of said pressing
plate; means for on-off controlling said actuating
means; comparison means for comparison of said sec-

- ond signal with a predetermined signal corresponding
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to said desired temperature of said pressing plate;
means developing said predetermined signal; means for
adjusting a set point of said on-off control means in ac-
cordance with an output of said comparison means;
and means in said control means developing an output
signal thereof to operate said actuating means in accor-
dance with a difference signal obtained by comparison
of said first signal with said set point.

9. The combination according to claim 8, wherein
said means for developing a first signal is a thermo-
couple.

10. The combination according to claim 8, wherein
said means for developing a first signal comprises a re-
sistance thermometer bulb and a resistance-voltage
transducer.

11. The combination according to claim 8, wherein
said means for developing a second signal is a thermo-
couple.

12. The combination according to claim 8, wherein
said means for developing a second signal comprises a
resistance thermometer bulb and a resistance-voltage
transducer.

13. The combination according to claim 8, wherein
said comparison means comprises an automatic balanc-
ing recorder having a movable brush, a first potentiom-
eter provided with a brush connected to a brush of said
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recorder, and a second potentiometer applied a voltage
equal to a voltage of said first potentiometer.

14. The combination according to claim 8, wherein
said adjusting means is an integrator.

15. The combination according to claim 8, wherein
said on-off controlling means comprises an electric cir-
cuit for comparing said first signal with an output of
said adjusting means, an amplifier for amplifying an
output of said electric circuit, a logic circuit to measure
a plus or minus value of an output of said amplifier and
developing an output therefrom, an on-off signal gener-
ator actuated by the output of said logic circuit.

16. In combination, a press for pressing a fabric hav-
ing pressing plates; steam supply means to supply steam
to said pressing plates to maintain them at a desired
temperature; means to develop an electrical signal rep-
resentative of a desired temperature at which said
pressing plates are to be maintained; means including
transducer means sensing the temperature of the steam
supplied at said pressing plates developing automati-
cally an electrical signal corresponding to the tempera-
ture of said steam supplied at said pressing plates;
means including transducer means sensing the temper-
ature of a pressing plate developing automatically a
varying electrical signal corresponding to and represen-
tative of the temperature of said pressing plate; a con-
trol system having means receptive of said signal corre-
sponding to said temperature of said steam at said
pressing plate, means receptive of said varying signal
including said means to develop said signal representa-
tive of said desired temperature including means devel-
oping a control signal controlling ““on”’ and “off” peri-
ods of said steam supplied to said pressing plates to
maintain said pressing plates at said desired tempera-
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ture, and means responding to said control signal con-
trolling supply of said steam from said supply source to
said pressing plates for periods maintaining said desired
temperature of said pressing plates.

17. In a process for pressing a fabric by a continuous
flat press provided with a plurality of pressing plates, an
automatic control method for controlling the tempera-
ture of each of said pressing plates being heated by sup-
plying steam into conduit means formed therein, com-
prising firstly selecting a reference temperature based
upon the characteristics of the fabric to be pressed, set-
ting said reference temperature in said conduit means
as a reference input corresponding to the desired tem-
perature of said pressing plate, detecting the tempera-
ture of steam in said conduit means directly, on-off
controlling of said steam supply into . said conduit
means in accordance with a signal resulting from a
comparison between said reference input and said de-
tected temperature, measuring the temperature of said
flat press directly, comparing said temperature of said
flat press with said desired temperature of said flat
press and adjusting said input in accordance with the
result of said comparison.

18. An automatic control method for controlling
temperature of pressing plates of a continuous flat
press according to claim 17, further comprising buffer-
ing the pressure of said supply steam before supplying
steam into said conduit means.

19. An automatic control method for controlling
temperature of pressing plates of a continuous flat
press according to claim 17, including carrying out all

operations automatically,
* * * * *
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