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(54) Apparatus for showing compressed air flow rate in an air jet loom

(57) An apparatus for showing compressed air flow
rate in an air jet loom includes a main nozzle and sub-
nozzles causing a weft yarn to move by means of com-
pressed air, a flow rate measuring device that serves to
measure flow rate of compressed air consumed in the

air jet loom, and a controller equipped with a display. The
controller causes the display to show a time series graph
of the measured flow rate of compressed air together
with a time series graph of a previously set upper limit
flow rate of compressed air for the air jet loom.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an apparatus
for showing flow rate of compressed air for weft insertion
in an air jet loom.
[0002] Generally, in a weaving factory having plural air
jet looms, one or more air compressors are installed de-
pending on the number of air jet looms for supplying com-
pressed air to the respective air jet looms. The flow rate
of compressed air required to be supplied by the air com-
pressor depends on the sum of the compressed air con-
sumption of all air jet looms in the factory, and also is
directly linked to the electric power consumption of the
air compressor. Conventionally, in order to minimize the
wasteful electric power consumption, a limit of the flow
rate of compressed air to be used in each air jet loom is
empirically determined depending on the electric power
consumption of the air compressor, and the air compres-
sor is operated depending on the sum of the limits. When
the compressed air consumption of the air jet loom ex-
ceeds the limit, an alarm signal is issued.
[0003] Although not concerned with electric power
consumption, Japanese Unexamined Patent Application
Publication No. 2-175956 discloses a device concerned
with compressed air consumption in an air jet loom. To
detect a failure of components associated with weft in-
sertion while the air jet loom is operating, there is provided
an air consumption gauge in a compressed air supply
line between a compressed air source and a weft inser-
tion nozzle. There are set an upper threshold and a lower
threshold for a normal air consumption. When the meas-
ured air consumption exceeds the upper threshold or falls
below the lower threshold, a loom stop signal indicative
of a failure of any weft insertion component is transmitted,
and a signal distinguishing between the upper and lower
thresholds is also transmitted. In the device disclosed by
the above publication, however, no measurement is
made of the compressed air consumption for breeze that
is supplied constantly during a stop of the loom as well
as during the operation and also of the compressed air
consumption during inching operation of the loom.
[0004] In the conventional art such as the publication
No. 2-175956, the upper threshold or limit for air con-
sumption is empirically determined. The use of such em-
pirically determined parameter for reducing the electric
power consumption of an air compressor does not nec-
essarily minimize the compressed air consumption of the
air jet loom efficiently. For example, there may occur such
simple mistakes that the speed of the air jet loom is low-
ered but the compressed air pressure at the main nozzle
and sub-nozzle is maintained or the compressed air pres-
sure at the main nozzle and sub-nozzle is excessively
increased while the loom is operating.
[0005] When such operation is continued, it cannot be
found that the upper threshold or limit for air consumption
can be lowered, thereby inviting wasteful air compressor

operation. On the other hand, some air jet looms in the
factory may be operating at a lowered speed so that the
air consumption is reduced, but it cannot be found wheth-
er such reduction of air consumption is temporary or con-
tinuing. In this case, the loom is operated at the upper
threshold or limit for air consumption that has been set
before the loom speed is lowered, which leads to wasteful
operation of the air compressor.
[0006] The present invention is directed to lowering the
upper limit of flow rate for air consumed in an air jet loom
as much as possible and hence minimizing wasteful con-
sumption of air.

SUMMARY OF THE INVENTION

[0007] In accordance with an aspect of the present in-
vention, an apparatus for showing compressed air flow
rate in an air jet loom includes a main nozzle and sub-
nozzles causing a weft yarn to move by means of com-
pressed air, a flow rate measuring device that serves to
measure flow rate of compressed air consumed in the
air jet loom, and a controller equipped with a display. The
controller causes the display to show a time series graph
of the measured flow rate of compressed air together
with a time series graph of a previously set upper limit
flow rate of compressed air for the air jet loom.
[0008] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a configuration block diagram of a weft in-
sertion device and an apparatus for showing com-
pressed air flow rate of an air jet loom according to
an embodiment of the present invention;

Fig. 2 shows a screen of a display of the air jet loom,
on which upper limit of flow rate and measured flow
rate of compressed air are shown;

Fig. 3 is similar to Fig. 2, but showing that the change
of the measured flow rate is different from that of Fig.
2; and

Fig. 4 shows another screen of the display, on which
changes of items associated with the adjustment of
main nozzle and sub-nozzle are shown.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] The following will describe one embodiment of
an apparatus for showing compressed air flow rate in an
air jet loom according to the present invention with ref-
erence to Figs. 1 to 4. It is noted that the terms "upstream"
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and "downstream" appearing in the following description
are used to denote directions or relative positions with
respect to the direction in which a weft yarn is inserted
into a warp shed and also in which compressed air sup-
plied from an external source flows.
[0011] Referring to Fig. 1, the air jet loom designated
by 1 includes a weft insertion device 2, plural sub-nozzles
3 and end nozzles 4 disposed downstream of the weft
insertion device 2. In the drawing, compressed air supply
line to the weft insertion device 2, the sub-nozzles 3 and
the end nozzles 4 is also shown in the form of a block
diagram. The weft insertion device 2 has a main nozzle
5 and a tandem nozzle 6 disposed upstream of the main
nozzle 5. The main nozzle 5, the sub-nozzles 3 and the
end nozzles 4 are disposed on a slay (not shown) and
swing back and forth with the slay.
[0012] The tandem nozzle 6 is fixedly mounted to a
frame (not shown) of the air jet loom 1 or to a bracket
(not shown either) mounted on the floor. There is provid-
ed upstream of the tandem nozzle 6 a weft measuring
and storing device 8 equipped with a movable pin (not
shown) that is operable to engage with or disengage from
a weft yarn Y. The weft measuring and storing device 8
serves to measure a predetermined length of weft yarn
Y, i.e. a length that corresponds to the weaving width of
the loom, drawn from a yarn supply package 7 and also
to store temporarily the weft yarn Y. Although only one
set of the weft insertion device 2 and its associated yarn
supply package 7 and weft measuring and storing device
8 is shown in Fig. 1, the air jet loom 1 in the present
embodiment is intended to include eight sets of the weft
insertion devices 2 and their associated yarn supply
packages 7 and weft measuring and storing devices 8,
serving as a multicolor weft insertion device. It is noted
that the multicolor weft insertion device may use not only
weft yarns of different colors, but also weft yarns of the
same color. The sub-nozzles 3 and the end nozzles 4
are used commonly for such eight sets of the weft inser-
tion devices 2.
[0013] The main nozzle 5 is connected through a pipe
10 to a main valve 9 that allows or stops the supply of
compressed air to the main nozzle 5. The tandem nozzle
6 is connected through a pipe 12 to a tandem valve 11
that allows or stops the supply of compressed air to the
tandem nozzle 6. The main and tandem valves 9, 11 are
both connected to a common main air tank 15 through
pipes 13, 14, respectively. The main air tank 15 is con-
nected through a main pressure gauge 16, a main reg-
ulator 17, an initial pressure gauge 18 and a filter 19 to
a common air compressor (not shown) installed in a
weaving factory. The initial pressure gauge 18 measures
initial pressure of compressed air to be supplied from the
factory air compressor to the air jet loom 1. The com-
pressed air supplied from the air compressor is regulated
to a predetermined pressure by the main regulator 17
and stored in the main air tank 15. The main pressure
gauge 16 measures the pressure of compressed air to
be supplied to the main air tank 15.

[0014] The main nozzle 5 is also connected to a breeze
circuit 20 that is connected to the pipe 10 at a position
downstream of the main valve 9 and bypasses the main
valve 9. The breeze circuit 20 has a throttle valve 21 and
a breeze regulator 22 and is connected directly to a pipe
23 that connects between the main regulator 17 and the
initial pressure gauge 18 both provided upstream of the
main air tank 15. The compressed air of initial pressure
supplied from the air compressor is regulated by the
breeze regulator 22 and the throttle valve 21 of the breeze
circuit 20 so that a slight amount of low pressure com-
pressed air is supplied constantly from the breeze circuit
20 through the pipe 10 to the main nozzle 5 and injected
from the main nozzle 5. The compressed air thus injected
from the main nozzle 5 serves to hold the weft yarn Y
remaining in the main nozzle 5 after the completion of
weft insertion in an appropriate position.
[0015] The sub-nozzles 3 are divided into three sepa-
rate groups. The three groups of sub-nozzles 3 are con-
nected through pipes 25 to respective sub-valves 24
which are fixedly mounted to a frame (not shown) of the
air jet loom 1. The sub-nozzles 3 need not necessarily
be separated into three groups. For example, four or
more groups of sub-nozzles 3 and their associated sub-
valves 24 may be provided depending on the weaving
width of the loom. The sub-valves 24 are connected
through pipes 26 to a common sub-air tank 27.
[0016] The sub-air tank 27 is connected to a sub-reg-
ulator 30 through a pipe 28 that is equipped with a sub-
pressure gauge 29. The sub-regulator 30 is connected
through a pipe 31 to the pipe 23 that connects between
the main regulator 17 and the initial pressure gauge 18.
The pressure of the compressed air supplied from the air
compressor is adjusted to a predetermined pressure by
the sub-regulator 30 and stored in the sub-air tank 27.
The pressure of the compressed air supplied to the sub-
air tank 27 is always measured by the sub-pressure
gauge 29.
[0017] The end nozzles 4 are provided by plural sub-
nozzles disposed adjacent to the selvedge of woven fab-
ric on the side of the reed (not shown) opposite from the
main nozzle 5. The end nozzles 4 are connected through
pipes 32 to a sub-valve 33 that is in turn connected
through a pipe 34 to a sub-air tank 35. The sub-air tank
35 is connected to a sub-regulator 38 through a pipe 36
that is equipped with a sub-pressure gauge 37. The sub-
regulator 38 is connected through a pipe 39 to the pipe
31 that is connected to the pipe 23.
[0018] The pressure of the compressed air supplied
from the air compressor is regulated to a predetermined
pressure by the sub-regulator 38 and stored in the sub-
air tank 35. The sub-regulator 38 regulates the pressure
of the compressed air to be supplied to the sub-air tank
35 to a pressure that is below the pressure of compressed
air regulated by the sub-regulator 30. The sub-pressure
gauge 37 measures the pressure of compressed air to
be supplied to the sub-air tank 35. The end nozzles 4
inject air whose pressure has been regulated below the
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injection pressure at the sub-nozzles 3, thereby control-
ling the flight speed of the weft yarn Y just before the
completion of weft insertion and also reducing the con-
sumption of compressed air.
[0019] The main valve 9, the tandem valve 11, the sub-
valves 24, the sub-valve 33, the initial pressure gauge
18, the main pressure gauge 16, the sub-pressure gauge
29 and the sub-pressure gauge 37 are electrically con-
nected to a controller 40 of the air jet loom 1 through
electric wires 41, 42, 43, 44, 45, 46, 47, 48 and 49. The
controller 40 is equipped with a display 50 having a
screen 51 (see Fig. 2) where data and information of
various items are indicated. Data for some items may be
newly input and rewritten directly on the screen 51.
[0020] The initial pressure gauge 18 measures the in-
itial pressure of compressed air supplied from the air
compressor and transmits its data to the controller 40.
The main pressure gauge 16 measures the pressure of
compressed air regulated by the main regulator 17, the
sub-pressure gauge 29 measures the pressure of com-
pressed air regulated by the sub-regulator 30, and the
sub-pressure gauge 37 measures the pressure of com-
pressed air regulated by the sub-regulator 38. Such pres-
sure data is respectively transmitted to the controller 40.
The controller 40 previously stores data regarding the
time when the pin of the weft measuring and storing de-
vice 8, the main valve 9, the tandem valve 11 and the
sub-valves 24, 33 should start to operate and also data
of the duration of such operation. The controller 40 also
stores data regarding the openings of the respective
valves 9, 11, 24, 33. The controller 40 transmits signals
to the pin, the main valve 9 and the tandem valve 11 to
start insertion of weft yarn Y, and subsequently transmits
signals to the sub-valves 24, 33 during the insertion of
weft yarn Y, so that insertion of weft yarn Y is completed.
[0021] Referring to Fig. 2, the screen 51 of the display
50 has a current status button 52, a history button 53 and
other buttons 54. Fig. 2 shows the state of the screen 51
appearing when the current status button 52 is pressed
to show the current status of the weft insertion device 2.
The current status button 52, the history button 53 and
the buttons 54 are always shown on the screen 51 even
when the state of the screen 51 is changed.
[0022] The screen 51 in the current status mode
shows, at one time, an all-color button 55 for indicating
the total status of the eight sets of the weft insertion de-
vices 2, color buttons C1 to C8 for indicating the status
of the respective weft insertion devices 2, a graph display
section 56, a total flow rate display section 57, an upper
limit flow rate display section 58, and individual data dis-
play section 59 indicating data of flow rate, pressure and
valve opening for the respective main nozzle 5, the tan-
dem nozzle 6, the sub-nozzle 3 and the end nozzle 4.
These display sections are shown based on a program
stored in the controller 40.
[0023] The graph display section 56 shows time series
line graphs of the total flow rate GQ and the initial pres-
sure P for the current day and the last three days. The

total flow rate GQ, which is labeled on the vertical axis
of the graph, is indicative of the compressed air consump-
tion of the air jet loom 1 as the measured flow rate of
compressed air, and the initial pressure P, which is also
labeled on the vertical axis of the graph, is indicative of
the initial pressure of compressed air supplied from the
factory air compressor to the air jet loom 1. The graph
display section 56 also shows a time series line graph of
the upper limit flow rate LQ for the air jet loom 1 which is
higher than the total flow rate GQ and previously set in
the controller 40.
[0024] The total flow rate GQ includes the amount of
compressed air consumed for the insertion of weft yarn
Y during weaving and inching operation of the air jet loom
1, as well as, for example, the amount of compressed air
consumed for the breeze injected from the main nozzle
5 during a stop of the weaving operation and also the
amount of compressed air acting on the weft yarn Y The
compressed air acting on the weft yarn Y is the com-
pressed air consumed, for example, by an air clamp for
clamping an yarn end and an air tucker for forming a
selvage. When the total flow rate GQ exceeds the upper
limit flow rate LQ, the controller 40 transmits a signal
which causes an alarm indication on the display 50 and
an alarm lamp provided in the air jet loom 1 to be illumi-
nated.
[0025] The total flow rate display section 57 shows the
total flow rate GQ in numerical value which is indicative
of the current compressed air consumption of the air jet
loom 1, and the upper limit flow rate display section 58
shows the previously-set upper limit flow rate LQ for the
air jet loom 1 in numerical value. The individual data dis-
play section 59 shows the current data of pressure, valve
opening and flow rate associated with the main nozzle
5, the tandem nozzle 6, the sub-nozzle 3 and the end
nozzle 4. As the data of pressure, there are shown on
the individual data display section 59 the pressure P1
indicative of air pressure measured by the main pressure
gauge 16, the pressure P2 indicative of air pressure
measured by the sub-pressure gauge 29, and the pres-
sure P3 indicative of air pressure measured by the sub-
pressure gauge 37.
[0026] As the data of valve opening, there are shown
the opening A1 indicative of the current opening of the
main valve 9, the opening A2 indicative of the current
opening of the tandem valve 11, the opening A3 indicative
of the current opening of the sub-valve 24, and the open-
ing A4 indicative of the current opening of the sub-valve
33. The part of the upper limit flow rate display section
58 where the upper limit flow rate LQ is shown and the
part of the individual data display section 59 where the
valve openings A1 to A4 are shown also function as
switches or data change buttons. Pressing the data
change buttons, the data of upper limit flow rate LQ and
the data of valve openings A1 to A4 can be rewritten and
changed on the screen 51 and the new data is registered
in the controller 40.
[0027] As the data of flow rate, there are shown the
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flow rate Q1 indicative of the total flow rate of the main
nozzles 5 of the eight sets of the weft insertion devices
2, the flow rate Q2 indicative of the total flow rate of the
tandem nozzles 6 of the eight sets of the weft insertion
devices 2, the flow rate Q3 indicative of the flow rate of
the sub-nozzle 3, and the flow rate Q4 indicative of the
flow rate of the end nozzle 4. In the present embodiment,
the data of flow rate shown in the total flow rate display
section 57 and the individual data display section 59 is
calculated from a formula that is based on the data of
pressure and the data of valve opening. In the present
embodiment, the controller 40, the pressure gauges 16,
29, 37 and the valves 9, 11, 24, 33 with various openings
cooperate to serve as the flow rate measuring device of
the present invention. The data of flow rates Q1 to Q4 is
calculated and indicated by the controller 40, based on
the data of pressures P1 to P3 and the data of valve
openings A1 to A4. The total flow rate GQ is the sum of
the flow rates Q1 to Q4 thus calculated and the other flow
rates such as breeze calculated by the controller 40.
[0028] The following will describe the operation of the
apparatus of the present embodiment. When the current
status button 52 on the display 50 is pressed by a loom
operator with the all-color button 55 set active, the graph
display section 56, the total flow rate display section 57,
the upper limit flow rate display section 58 and the indi-
vidual data display section 59 are shown on the screen
51 of the display 50. When one of the color buttons C1
to C8 is pressed, the display sections are shown on the
screen 51 with data of the weft insertion device 2 selected
by the color button.
[0029] The line graphs of the total flow rate GQ and of
the upper limit flow rate LQ are shown together in the
graph display section 56, which allows the loom operator
to compare the change of the total flow rate GQ of the
current day and the last few days with the upper limit flow
rate LQ. As is clear from Fig. 2, the total flow rate GQ
remains stable below the upper limit flow rate LQ, which
means wasteful consumption of compressed air by the
air jet loom 1. The wasteful consumption of compressed
air by the air jet loom 1 leads to unnecessary load on the
factory air compressor, with the result that the electric
power consumption of the air compressor is increased.
[0030] It can be determined from the change of the
total flow rate GQ shown in Fig. 2 that the upper limit flow
rate LQ can be lowered by the flow rate of X as indicated
by arrow, specifically lowered to the level indicated by
reference symbol LQ-X in the graph display section 56
of Fig. 2. Pressing the data change button or pressing
the part of the upper limit flow rate display section 58
where the upper limit flow rate LQ is shown, the display
section of such button is switched to a state which allows
rewriting of the data of the upper limit flow rate LQ. Then
inputting data of the upper limit flow rate LQ-X using a
numerical keypad (not shown), the data LQ-X is shown
on the upper limit flow rate display section 58 and also
on the graph display section 56 and registered in the
controller 40 as the new data of the upper limit flow rate.

[0031] There may occur a change of the initial pressure
of compressed air supplied from the factory air compres-
sor. Such pressure change affects the pressure regula-
tion at the main regulator 17 and the sub-regulators 30,
38, thereby causing pressure change in the main air tank
15 and the sub-air tanks 27, 35. Showing the line graph
indicative of the change of the initial pressure P on the
graph display section 56 together with the line graphs of
the total flow rate GQ and the upper limit flow rate LQ
helps the loom operator to determine whether or not the
upper limit flow rate LQ should be changed and also how
much the upper limit flow rate LQ can be lowered while
referring to the change of the initial pressure P.
[0032] Figs. 3 and 4 show the case that the change of
the total flow rate GQ is different from that in the case of
Fig. 2. As shown in Fig. 3, the total flow rate GQ remains
stable below the upper limit flow rate LQ for the last three
days, but the total flow rate GQ of the current day is in-
creased abnormally to exceed the upper limit flow rate
LQ as indicated by reference symbol GQ1. Such abnor-
mal state is shown in the graph display section 56 in the
form of a line graph and also in the total flow rate display
section 57 in the form of a numerical value. In this case,
although not shown in the drawings, the controller 40
transmit a signal which causes an alarm indication on
the display 50 and the alarm lamp of the air jet loom 1 to
be illuminated.
[0033] In order to find the cause of the abnormally in-
creased total flow rate GQ1, the loom operator having
the alarm indication on the controller 40 presses the his-
tory button 53 on the screen 51 to change the screen 51
of Fig. 3 to the screen 60 of Fig. 4 showing a history
display section 61. The history display section 61 shows
changes of various items associated with compressed
air in the air jet loom 1, specifically showing the date and
time of change, the flow rate, the part of change, and the
data before and after the change in the form of a time
series table. Referring to the last data of the history or
the data of June 5, 10:25, for example, it can be under-
stood that the sub-nozzle pressure has been changed
from P4 to P4+α and such pressure increase has resulted
in the sub-nozzle flow rate Q5.
[0034] Checking the changes of various items shown
in the history display section 61 makes it easy to locate
the cause of the abnormally increased total flow rate GQ1
and whether or not such abnormal state can be corrected.
The loom operator can understand that when the abnor-
mally increased total flow rate GQ1 is, for example, due
to excessive increase of pressure, the pressure should
be reduced to a normal level, and also that when the
abnormally increased total flow rate GQ1 is caused, for
example, by mistake, the pressure should be reduced to
the previous level. Locating and correcting the cause of
the abnormality quickly, the total flow rate GQ1 which is
abnormally increased above the upper limit flow rate LQ
can be lowered to the level of the total flow rate GQ that
is below the upper limit flow rate LQ, thereby minimizing
unnecessary load on the factory air compressor and

7 8 



EP 2 733 243 A1

6

5

10

15

20

25

30

35

40

45

50

55

hence wasteful electric power consumption.
[0035] It is to be understood that the present invention
is not limited to the above-described embodiment, but it
may be modified in various ways as exemplified below
without departing from the scope of the invention.

(1) Although in the illustrated embodiment the flow
rate of compressed air is calculated from the data of
pressure and valve opening, there may be provided
in a compressed air supply line a flow rate gauge
that measures the compressed air flow rate directly
and also serves as the flow rate measuring device
of the present invention.

(2) The number of days for showing previous data
in the graph display section 56 is not limited to three
days as in the case of Figs. 2, 3, but may be four or
more days, or several months. The type of graph
shown in the graph display section 56 is not limited
to a line graph, but may be of any suitable type such
as bar graph.

(3) The initial pressure P need not necessarily be
shown in the graph display section 56, and the indi-
vidual data display section 59 shown in Figs. 2, 3
need not necessarily be shown.

(4) Although in the illustrated embodiment the main
nozzle 5 and the tandem nozzle 6 are supplied with
compressed air of the same pressure, there may be
provided in a compressed air supply line for the tan-
dem nozzle 6 an additional regulator and its associ-
ated air tank so that compressed air of different pres-
sures is supplied to the main nozzle 5 and the tandem
nozzle 6.

(5) The weft insertion device 2 need not necessarily
include the tandem nozzle 6, but may include only
the main nozzle 5.

(6) The flow rate to be measured and displayed need
not necessarily be the total flow rate of compressed
air consumed in the air jet loom, but may be part of
the flow rate of compressed air consumed in the air
jet loom.

(7) It may be configured that in the default setting
the screen 51 shows only the graph display section
56, the total flow rate display section 57, the upper
limit flow rate display section 58 and the individual
data display section 59 are shown as necessary.

(8) The graph display section 56 and the history dis-
play section 61 may be shown side-by-side on the
same screen.

(9) It may be configured that in the default setting
the data of flow rate as shown in the individual data

display section 59 is shown in the graph display sec-
tion 56 in the form of a graph.

[0036] An apparatus for showing compressed air flow
rate in an air jet loom includes a main nozzle and sub-
nozzles causing a weft yarn to move by means of com-
pressed air, a flow rate measuring device that serves to
measure flow rate of compressed air consumed in the
air jet loom, and a controller equipped with a display. The
controller causes the display to show a time series graph
of the measured flow rate of compressed air together
with a time series graph of a previously set upper limit
flow rate of compressed air for the air jet loom.

Claims

1. An apparatus for showing compressed air flow rate
in an air jet loom, comprising:

a main nozzle (5) and sub-nozzles (3) causing
a weft yarn (Y) to move by means of compressed
air;
a flow rate measuring device (9, 11, 16, 24, 29,
33, 37, 40) that serves to measure flow rate of
compressed air consumed in the air jet loom (1);
and
a controller (40) equipped with a display (50),
characterized in that the controller (40) causes
the display (50) to show a time series graph of
the measured flow rate of compressed air (GQ)
together with a time series graph of a previously
set upper limit flow rate of compressed air (LQ)
for the air jet loom (1).

2. The apparatus of claim 1, wherein the controller (40)
causes the display (50) to show a time series graph
of initial pressure of compressed air (P) to be sup-
plied to the air jet loom (1), together with the time
series graph of the measured flow rate of com-
pressed air (GQ) and the time series graph of the
upper limit flow rate of compressed air (LQ).

3. The apparatus of claim 1 or 2, wherein the controller
(40) causes the display (50) to show changes asso-
ciated with the main nozzle (5) and sub-nozzles (3)
in the form of a time series table.

4. The apparatus of any one of claims 1 to 3, wherein
plural main nozzles (5) are provided, the controller
(40) causes the display (50) to show a time series
graph of compressed air consumption of each main
nozzle (5).

5. The apparatus of any one of claims 1 to 4, wherein
the display (50) has a display section (58) showing
data of the upper limit flow rate of compressed air
(LQ) as well as functioning as a button to change the
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data of the upper limit flow rate of compressed air
(LQ).
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