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A horn and an anvil are moved toward and away from each 
other by axially reciprocating a driving rod and thereby recip 
rocatingly rotating a forked lever in a predetermined angle 
range. The horn and the anvil are moved toward and pressed 
against each other with a predetermined force with a bag 
mouth b held therebetween. A sensor detects the position of a 
second mounting block secured to the rear end of a sliding 
shaft of the anvil, thereby detecting the distance between 
respective pressing Surfaces and of the horn and the anvil, i.e. 
the thickness m of a portion of the bag mouth held between 
the pressing Surfaces and. When the thickness m is not less 
than a predetermined threshold value M, a vibrator is acti 
vated to perform sealing. When the thickness m is less than 
the threshold value M, no sealing is performed. 
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ULTRASONIC SEALINGAPPARATUS FOR 
USE IN BAG FILLING AND PACKAGING 

MACHINE 

BACKGROUND OF THE INVENTION 

0001 1. Technical Field 
0002 The present invention relates to a sealing apparatus 
for use in a bag filling and packaging machine in which a bag 
is held by being gripped at its laterally opposite side edges 
with a pair of laterally spaced grippers, and the bag held in this 
way is moved intermittently or continuously along a prede 
termined path to sequentially undergo predetermined pack 
aging processes Such as opening of the bag mouth, filling of 
an article to be packaged into the bag, and sealing of the bag 
mouth. More particularly, the present invention relates to an 
ultrasonic sealing apparatus using ultrasonic waves to per 
form sealing. 
0003 2. Background Art 
0004 An ultrasonic sealing apparatus using ultrasonic 
waves is known as a sealing apparatus for use in a bag filling 
and packaging machine. Ultrasonic sealing has the advantage 
that, even if foreign matter is bitten between the inner surfaces 
of a seal portion of a bag during the sealing process, it is 
possible to cut off the foreign matter by ultrasonic vibration 
and hence possible to prevent biting of foreign matter. In 
addition, unlike heat sealing, the ultrasonic sealing requires 
no heat source. In the ultrasonic Sealing, a bag to be sealed is 
pressed between a horn and an anvil, and in this state, the horn 
is ultrasonically vibrated to seal the bag. In this regard, if the 
sealing apparatus is activated with no bag held between the 
horn and the anvil, i.e. if an "idle sealing operation is per 
formed, the metallic horn abuts directly against the hard 
metallic anvil, and in this state, ultrasonic vibration is applied 
to the horn. Accordingly, there is a danger that a part of the 
apparatus may be cracked or flawed. That is, the apparatus 
itself may be damaged. Such a situation will not occur when 
a bag to be sealed is normally held between the horn and the 
anvil because the bag acts as a buffer. The conventional prac 
tice to prevent an "idle sealing operation is to detect whether 
or not a bag to be sealed is present with a sensor or the like at 
a position upstream the sealing step in the bag moving direc 
tion and to control the operation carried out at the Subsequent 
steps on the basis of a detection signal from the sensor or the 
like. That is, when the presence of a bag cannot be confirmed, 
no sealing operation is performed at the sealing step. Such 
control is performed not only in a packaging machine per 
forming ultrasonic Sealing but also in a packaging machine 
performing heat sealing using a pair of hot plates. 
0005. However, after the presence of a bag has been 
detected with the sensor, the bag may be displaced downward 
relative to the pair of grippers or slip off the grippers under the 
influence of an impact due to filling of an article to be pack 
aged, or mechanical vibration applied to the bag when moved, 
or inertia force acting on the bag at the time of starting or 
stopping the movement of the bag. Further, the bag mouth 
may be undesirably folded downward when the bag mouth is 
tensed at the deaeration step or the like. In Such cases, the 
operation of the sealing apparatus results in an "idle sealing 
operation despite the fact that the bag detecting operation 
using a sensor or the like has been carried out. Therefore, the 
conventional method cannot prevent completely an "idle seal 
ing operation of the ultrasonic sealing apparatus. Thus, there 
is a danger of the ultrasonic Sealingapparatus being damaged. 
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0006 Japanese Examined Patent Publication No. Sho 
53-23755 or Japanese Patent Laid-Open Publication No. Sho 
59-142925, for example, discloses a technique of performing 
Some detection at the sealing step and controlling the sealing 
operation based on the result of the detection. In the packag 
ing machines disclosed in the above-described publications, 
prior to carrying out sealing, it is detected whether or notabag 
moved to the sealing step has been filled with an article to be 
packaged, and if the bag has not yet been filled, sealing is not 
carried out. However, sealing apparatuses used in these pack 
aging machines are heat sealingapparatuses. Unlike the ultra 
Sonic Sealing apparatus, the heat sealing apparatus will have 
no problem on the apparatus itself even if an "idle sealing 
operation is performed. In addition, the packaging machines 
disclosed in the above-described publications are configured 
to detect whether or not a bag has been filled with an article to 
be packaged on the basis of a part of the bag bulging with the 
article filled therein by moving a detecting member. There 
fore, any bag having been filled with the article is detected to 
be good even if the bag is out of position in the up-and-down 
direction, and sealing is performed undesirably. 
0007 Japanese Patent Laid-Open Publication No. Hei 
1-182230 discloses a heat sealing apparatus in which, when 
heat sealing is to be performed with a pair of hot plates, the 
distance between the mutually opposing hot plates is mea 
Sured, and if the measured distance is greater than a predeter 
mined distance, it is judged that foreign matter has been 
bitten, and the operator is informed of the detection of a 
defective by issuing an alarm, for example. With this appara 
tus, however, biting of foreign matter is detected only after 
heat sealing has been performed, and the apparatus cannot 
perform control as to whether or not to carry out heat sealing. 

SUMMARY OF THE INVENTION 

0008. The present invention has been made in view of the 
above-described problems associated with the background 
art. 

0009. Accordingly, an object of the present invention is to 
provide an ultrasonic Sealing apparatus for use in a bag filling 
and packaging machine, which is capable of Surely prevent 
ing an "idle sealing operation. 
0010. The present invention provides an ultrasonic sealing 
apparatus having the following structure. The ultrasonic seal 
ingapparatus is for use in a bag filling and packaging machine 
in which a bag is held by being gripped at its laterally opposite 
side edges with a pair of laterally spaced grippers, and the bag 
held in this way is moved along a predetermined path to 
sequentially undergo predetermined packaging processes. 
The ultrasonic Sealing apparatus includes an ultrasonic seal 
ing apparatus body having a horn and an anvil which are 
movable toward and away from each other. The ultrasonic 
sealing apparatus body is disposed at a predetermined sealing 
step position in the bag filling and packaging machine. The 
ultrasonic Sealing apparatus further includes a sensor dis 
posed at the sealing step position to detect whether or not the 
mouth of a bag moved to the sealing step position is in a 
predetermined sealing enable position between the horn and 
the anvil. Further, the ultrasonic sealing apparatus includes a 
control unit controlling the ultrasonic sealing apparatus body 
on the basis of a signal from the sensor. 
0011. The ultrasonic sealing apparatus may be arranged as 
follows. The sensor detects the distance between respective 
pressing Surfaces of the horn and the anvil that press the bag 
when the horn and the anvil are pressed against each other 
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with the mouth of the bag held therebetween. The control unit 
judges that the mouth of the bag is in the sealing enable 
position when the distance detected by the sensor is not less 
than a threshold value, and controls the ultrasonic sealing 
apparatus body to apply ultrasonic vibration to the horn. 
When the distance detected by the sensor is less than the 
threshold value, the control unit judges that the mouth of the 
bag is not in the sealing enable position, and controls the 
ultrasonic Sealing apparatus body not to apply ultrasonic 
vibration to the horn. 
0012. Further, the horn and the anvil may move in linkage 
with each other. The sensor may detect the distance between 
the pressing Surfaces by detecting the position of one of the 
horn and the anvil. 
0013 Further, the arrangement may be as follows. The 
ultrasonic sealing apparatus body has a box-shaped frame 
Supporting the horn and the anvil. A driving mechanism for 
operating the horn and the anvil is disposed in the frame. The 
sensor is disposed in the frame and configured to detect the 
position of a detecting member moving together with the 
anvil. 
0014 Further, the arrangement may be as follows. The 
sensor is provided at a position corresponding to a lower-limit 
position where the edge of the mouth of the bag lies when the 
bag mouth is at a lower limit of the sealing enable position. 
The control unitjudges, when the sensor detects the presence 
of the bag at the lower-limit position, that the mouth of the bag 
is in the sealing enable position, and judges, when the sensor 
does not detect the presence of the bag at the lower-limit 
position, that the mouth of the bag is not in the sealing enable 
position. 
0015. In another embodiment of the present invention, the 
anvil is secured, through an insulator, to an anvil Support 
member advancing and retracting relative to the horn. The 
sensor is a detection sensor that is electrically connected to 
the horn and the anvil through respective wirings to detect 
electrical conduction between the horn and the anvil or a 
change in electric resistance occurring between the horn and 
the anvil when the horn and the anvil move to respective 
positions closest to each other. When the detection sensor 
does not detect the electrical conduction or a change in the 
electric resistance, the control unit judges that the mouth of 
the bag is in the sealing enable position, and controls the 
ultrasonic Sealing apparatus body to apply ultrasonic vibra 
tion to the horn. When the detection sensor detects the elec 
trical conduction or a change in the electric resistance, the 
control unit judges that the mouth of the bag is not in the 
sealing enable position, and controls the ultrasonic Sealing 
apparatus body not to apply ultrasonic vibration to the horn. 
0016. In still another embodiment, the ultrasonic sealing 
apparatus further includes a disconnection detecting device 
detecting a disconnection in the wirings connecting the horn 
and the anvil to the detection sensor. When the disconnection 
detecting device detects a disconnection in the wirings, the 
control unit judges that the mouth of the bag is not in the 
sealing enable position, and controls the ultrasonic Sealing 
apparatus body not to apply ultrasonic vibration to the horn. 
0017. In a further embodiment, the detection sensor 
detects a change in electric resistance, and the disconnection 
detecting device has a resistor electrically connected between 
the horn and the anvil. The resistor constitutes a closed circuit, 
together with the horn, the anvil, the detection sensor, and the 
wirings connecting the horn and the anvil to the detection 
sensor. When the detection sensor does not detect a change in 
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the electric resistance, the control unit judges that the bag is in 
the sealing enable position. When the detection sensor detects 
a change in the electric resistance, the control unit judges that 
the bag is not in the sealing enable position. 
0018. In a still further embodiment, the ultrasonic sealing 
apparatus has a variable resistor connected between the detec 
tion sensor and one of the horn and the anvil. 
0019. In addition, the present invention provides an inter 
mittently rotating bag filling and packaging machine includ 
ing an ultrasonic sealing apparatus having the above-de 
scribed structure. 
0020. As has been stated above, according to the present 
invention, the sensor disposed at the sealing step position 
detects, before performing sealing, whether or not the bag is 
in the sealing enable position, and the ultrasonic sealing appa 
ratus body is controlled on the basis of a signal from the 
sensor. Therefore, it is possible to surely prevent an "idle 
sealing operation and hence possible to prevent a damage to 
the ultrasonic Sealing apparatus. Further, the ultrasonic seal 
ing apparatus according to the present invention may be 
arranged to detect the distance between respective pressing 
surfaces of the horn and the anvil that press the bag when the 
horn and the anvil are pressed against each other with the 
mouth of the bag held therebetween. With this structure, it is 
possible to Surely detect displacement or folding of the bag 
mouth due to some cause during the movement of the bag to 
the position for sealing by the horn and the anvil, and hence 
possible to prevent an "idle sealing operation. 
0021. The ultrasonic sealingapparatus may be arranged as 
follows. The anvil is secured, through an insulator, to an anvil 
Support member advancing and retracting relative to the horn. 
The sensor is a detection sensor that is electrically connected 
to the horn and the anvil through respective wirings to detect 
electrical conduction between the horn and the anvil or a 
change in electric resistance occurring between the horn and 
the anvil when the horn and the anvil move to respective 
positions closest to each other. When the detection sensor 
does not detect the electrical conduction or a change in the 
electric resistance, the control unit judges that the mouth of 
the bag is in the sealing enable position, whereas, when the 
detection sensor detects the electrical conduction or a change 
in the electric resistance, the control unit judges that the 
mouth of the bag is not in the sealing enable position. With 
this structure, unlike the structure that detects a mechanical 
gap between the horn and the anvil when coming closest to 
each other, the ultrasonic sealing apparatus is independent of 
a mechanical play or the like and hence excellent in detection 
accuracy and responsiveness and capable of speeding up the 
sealing operation. 
0022. The ultrasonic sealing apparatus may further 
include a disconnection detecting device detecting a discon 
nection in the wirings connecting the horn and the anvil to the 
detection sensor. With this structure, when the disconnection 
detecting device detects a disconnection in the wirings, the 
control unit judges that the mouth of the bag is not in the 
sealing enable position, and controls the ultrasonic Sealing 
apparatus body not to apply ultrasonic vibration to the horn, 
thereby making it possible to even more Surely and stably 
prevent a damage to the ultrasonic Sealingapparatus due to an 
"idle sealing operation. 
0023. If the disconnection detecting device is formed by 
using a resistor electrically connected between the horn and 
the anvil, a disconnection in the wirings can be detected with 
a simple structure. 
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0024. If a variable resistor is provided between the detec 
tion sensor and one of the horn and the anvil, it is possible to 
adjust the sensitivity of the detection sensor and hence pos 
sible to even more Surely prevent a damage to the ultrasonic 
sealing apparatus due to an "idle sealing' operation. 
0025. Other objects and advantages of the present inven 
tion will become apparent from the following detailed 
description of illustrated embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026 FIG. 1 is a perspective view showing the overall 
structure of a bag filling and packaging machine using an 
ultrasonic Sealing apparatus according to the present inven 
tion. 
0027 FIG. 2 is a sectional side view of an ultrasonic seal 
ing apparatus according to a first embodiment of the present 
invention. 
0028 FIG.3 is a sectional view taken along the line A-A in 
FIG 2. 

0029 FIG. 4 is a sectional view taken along the line B-B in 
FIG 2. 

0030 FIG. 5 is a sectional side view of the ultrasonic 
sealing apparatus when performing an sealing operation. 
0031 FIG. 6 is a fragmentary enlarged view showing the 
way in which a horn and an anvil hold and press the mouth of 
a bag therebetween. 
0032 FIG. 7 is a fragmentary perspective view showing 
the way in which detection is performed by a sensor used in a 
second embodiment of the present invention. 
0033 FIG. 8 is a sectional side view of an ultrasonic seal 
ing apparatus according to a third embodiment of the present 
invention when the ultrasonic sealing apparatus is standing 
by. 
0034 FIG.9 is a sectional view taken along the line C-C in 
FIG 8. 
0035 FIG. 10 is a sectional side view of the ultrasonic 
sealing apparatus according to the third embodiment when 
the mouth of a bag is in the sealing enable position. 
0.036 FIG. 11 is a sectional side view of the ultrasonic 
sealing apparatus according to the third embodiment when 
the mouth of a bag is not in the sealing enable position. 
0037 FIG. 12 is a sectional plan view of an ultrasonic 
sealing apparatus according to a fourth embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0038 Embodiments of the present invention will be 
explained below with reference to the accompanying draw 
ings. It should, however, be noted that the following embodi 
ments are for illustrative purposes only, and that the scope of 
the present invention is not limited to these embodiments. 
0039 FIG. 1 is a perspective view showing the overall 
structure of an intermittently rotating bag filling and packag 
ing machine 1 using an ultrasonic Sealing apparatus accord 
ing to the present invention. Although the present invention 
will be explained below by way of an example in which the 
present invention is applied to an intermittently rotating bag 
filling and packaging machine, it should be noted that the 
application of the present invention is not limited thereto, but 
the present invention is also applicable to a continuously 
moving type bag filling and packaging machine. The posture 
of a bag when held with a pair of grippers is not limited to an 
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upright position (vertical bag filling and packaging machine). 
The present invention is also applicable to a system in which 
a bag is held with a pair of grippers in a sideways lying 
position (horizontal bag filling and packaging machine). It 
should be noted that bags having been ultrasonically sealed 
by using the ultrasonic sealing apparatus according to the 
present invention may further undergo other processes appro 
priately according to need, e.g. decorative sealing by a heat 
sealing device, and cooling of the heat-sealed portion by a 
cooling device. 
0040. In FIG. 1, reference numeral 1 denotes an intermit 
tently rotating bag filling and packaging machine (hereinafter 
referred to as simply "packaging machine'). The packaging 
machine 1 has an intermittently rotating rotary table 3 and a 
plurality of pairs of laterally spaced grippers 5 attached to the 
outer periphery of the rotary table 3. Each pair of grippers 5 
grip a bag Batthe laterally opposite side edges of the latter. As 
the rotary table 3 rotates intermittently, the pair of grippers 5, 
together with the bag B held as stated above, move along a 
circular path while stopping at predetermined stations 
sequentially. At a station I, a bag feeding step is carried out. At 
the station I, a publicly known conveyor magazine 7 is dis 
posed. Bags B are taken out from the conveyor magazine 7 
one by one by a pair of Suction cups 8 and delivered to a pair 
of grippers 5 in an upright position. At a Subsequent station II, 
the bag B is printed with data, e.g. the date of manufacture, by 
a printer 9. At a station III, the mouth b of the bag B is opened 
by using a pair of mouth opening Suction cups 11. At a station 
IV, the bag B is filled with a liquid material to be packed 
through a nozzle 13. At a station V, the pair of grippers 5, 
which have been moved toward each other to open the bag 
mouth b at the station III, are moved away from each other to 
bring the bag mouth b into a tensed State. At a station VI, the 
bag B is ultrasonically sealed by an ultrasonic Sealing appa 
ratus 21 (hereinafter referred to as simply 'sealing apparatus 
21') having a horn 39 and an anvil 49, which will be explained 
later. At a station VII, the bag B is decoratively sealed by using 
a pair of hot plates 15. At a station VIII, the sealed portion of 
the bag B is cooled by using a pair of cooling plates 17. 
Thereafter, the bag B is discharged onto a finished bag dis 
charge chute 19. Reference numeral 20 denotes a control unit 
controlling the operation of the whole packaging machine 1, 
including the sealing apparatus 21 (explained later). 
0041. Next, the sealing apparatus 21 according to a first 
embodiment of the present invention will be explained in 
detail with reference to FIGS. 2 to 6. FIG. 2 is a sectional side 
view showing the structure of the sealing apparatus 21, illus 
trating the sealing apparatus 21 when a bag B filled with a 
material to be packed at the previous step has moved to and 
stopped at the station VI. At this time, the sealingapparatus 21 
has not yet been activated. FIGS. 3 and 4 are sectional views 
taken along the lines A-A and B-B, respectively, in FIG. 2. 
0042. It should be noted that, in the following embodi 
ments of the present invention, the bag B is ultrasonically 
sealed along the edge of the bag mouth b. The reason for this 
is as follows. Ultrasonic Sealing has the advantage of being 
capable of preventing biting of foreign matter, as has been 
stated above. However, if the bag B is ultrasonically sealed at 
a position away from the edge of the bag mouth b, the bag 
mouth b is open above the sealed portion; therefore, dust or 
other contamination is likely to enter the open portion of the 
bag mouth b while the bag B is being displayed as an article 
of merchandise. Such a problem will not occur if the bag B is 
sealed along the edge of the bag mouth b. It should be noted 
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that, when the bag B is ultrasonically sealed along the edge of 
the bag mouth b, the bag filling and packaging machine does 
not carry out the decorative sealing step using the hot plates 
15 and the cooling step using the cooling plates 17 among the 
steps shown in FIG.1. It is, however, a matter of course that 
the present invention is also applicable to a packaging 
machine in which the bag B is ultrasonically sealed at a 
portion below the edge of the bag mouth b. In such a case, heat 
sealing (decorative sealing) is applied to an unsealed portion 
of the bag B extending from the edge of the bag mouth b to a 
position at which the bag B has been ultrasonically sealed, 
and thereafter, the heat-sealed portion of the bag B is cooled. 
If products to be packaged are limited to those which are to be 
ultrasonically sealed along the edge of the bag mouth, it is 
unnecessary to provide the decorative sealing device having 
the pair of hot plates 15 at the station VII and the cooling 
device having the pair of cooling plates 17 at the station VIII, 
which have been explained above. 
0043. In the figures, reference numeral 25 denotes a driv 
ing shaft for driving a horn 39 and an anvil 49, which will be 
explained later. The driving shaft 25 is rotatably attached to a 
box-shaped frame 23 secured to a machine base 22. The 
driving shaft 25 extends horizontally in the frame 23. Refer 
ence numeral 27 denotes an oscillating lever disposed in the 
frame 23. The oscillating lever 27 is attached at one end 
thereof to the driving shaft 25 so as to be rotatable together 
with the driving shaft 25 as one unit. The other end of the 
oscillating lever 27 is connected to a driving rod 29 connected 
to a drive source (not shown), e.g. a cam mechanism, such that 
the oscillating lever 27 and the driving rod 29 are rotatable 
relative to each other. The driving rod 29 is connected to the 
drive source through a buffer device (not shown), e.g. an air 
cylinder. The driving rod 29 is driven by the drive source to 
reciprocate substantially in the axial direction thereof. The 
driving shaft 25 further has a forked lever 31 secured thereto 
so as to be rotatable together with the driving shaft 25 as one 
unit. The forked lever 31 has a first arm 32 and a second arm 
33 which open relative to each other at a predetermined angle, 
as illustrated in the figure. Accordingly, when the driving rod 
29 moves reciprocatingly through a certain distance, the 
motion of the driving rod 29 is transmitted to the forked lever 
31 through the oscillating lever 27 and the driving shaft 25, 
causing the forked lever 31 to rotate reciprocatingly within an 
angle range corresponding to the reciprocating distance. 
0044) Reference numeral 35 denotes a vibrator having a 
tubular casing 36 supported by a tubular guide 41 secured to 
the frame 23 such that the casing 36 is movable in a horizontal 
axial direction. A mounting shaft 37 is secured to the rear end 
of the casing 36. A first mounting block 43 is secured to the 
distal end of the mounting shaft 37. A first connecting rod 45 
connects between the first mounting block 43 and the distal 
end of the first arm 32 of the above-described forked lever 31. 
From the forward end of the casing 36, a booster 38 extends 
horizontally. The booster 38 outputs ultrasonic vibration gen 
erated in the vibrator 35. A horn 39 is secured to the distal end 
of the booster 38. Accordingly, as the driving rod 29 moves 
reciprocatingly in the axial direction thereof, the vibrator 35 
and the horn 39 move forward and backward as one unit, 
being guided by the guide 41. 
0045 Reference numeral 47 denotes a sliding shaft 
extending through a tubular guide 55 secured to the frame 23 
and further extending over the inside and outside of the frame 
23. The sliding shaft 47 extends above the horn 39 and in the 
same direction as the axis of the horn 39. A publicly known 
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anvil 49 is secured through an anvil support member 48 to the 
outer end of the sliding shaft 47, which is located outside the 
frame 23. The anvil 49 has a pressing surface 50 pressing the 
bag mouth b of the bag B when sealing the bag mouth b. The 
pressing Surface 50 opposes a pressing Surface 40 of the 
above-described horn 39 at a predetermined distance therebe 
tween. A second mounting block 53 is secured to the inner 
end of the sliding shaft 47, which is located inside the frame 
23. A second connecting rod 57 is rotatably connected at one 
end thereof to the second mounting block 53. The other end of 
the second connecting rod 57 is rotatably connected to the 
distalend of the secondarm 33 of the forked lever 31. Accord 
ingly, as the driving rod 29 moves reciprocatingly in the axial 
direction thereof, the anvil 49 moves, being guided by the 
guide 55, forward or backward in a direction opposite to the 
direction of movement of the horn 39. More specifically, as 
the forked lever 31 rotates clockwise in FIG. 2, the horn 39 
and the anvil 49 move toward each other to respective posi 
tions where the horn 39 and the anvil 49 abut against each 
other with the bag Bheld therebetween, as shown in FIG. 5. 
As the forked lever 31 rotates counterclockwise, the horn 39 
and the anvil 49 move away from each other to retract to 
respective standby positions shown in FIG. 2. It should be 
noted that, in this embodiment, there are two sliding shafts 47 
provided to extend parallel to each other in the same horizon 
tal plane, as shown in FIG. 3. 
0046 Reference numeral 61 denotes a sensor installed at a 
predetermined position in the frame 23 through a mounting 
bracket 63. In this embodiment, a proximity sensor is used as 
the sensor 61. The sensor 61 detects the position of the second 
mounting block 53 in the axial direction of the sliding shaft 
47, to which the second mounting block 53 is secured. A line 
L1 from the control unit 20 is connected to the sensor 61. A 
line L2 connects an ultrasonic oscillator (not shown) disposed 
in the control unit 20 to the vibrator 35. The control unit 20 
controls the operation of the vibrator 35 on the basis of a 
signal from the sensor 61. 
0047 Next, the operation of the sealing apparatus 21 will 
be explained with reference also to FIGS. 5 and 6. The sealing 
apparatus 21 is standing by in the position shown in FIG. 2. 
When a bag Bhaving been filled with a material to be packed 
at the previous step moves to and stops at the station VI 
(sealing step), the driving rod 29 is moved axially downward 
in FIG.2 at predetermined timing by the operation of the drive 
source. Consequently, the forked lever 31 rotates clockwise in 
FIG. 2, causing the horn 39 and the anvil 49 to move toward 
each other. Eventually, the horn 39 and the anvil 49 stop when 
abutting against each other with the mouth b of the bag Bheld 
therebetween, as shown in FIG.5. At this time, the position of 
the second mounting block 53 has already been detected with 
the sensor 61. This means that detection has already been 
performed to determine the distance m between the pressing 
surface 40 of the horn 39 and the pressing surface 50 of the 
anvil 49, i.e. the thickness m of the portion of the mouth b of 
the bag Bheld between the horn 39 and the anvil49 (see FIG. 
6). That is, the respective standby positions of the horn 39 and 
the anvil 49, which are shown in FIG. 1, are predetermined, 
and both the horn 39 and the anvil49 are moved by the forked 
lever 31 simultaneously in linkage with each other by a dis 
tance corresponding to the angle of rotation of the forked 
lever 31. Therefore, it is possible to detect the thickness m of 
the portion of the bag mouth b held between the horn 39 and 
the anvil 49 by detecting the position of the second mounting 
block 53. It should be noted that the object to be detected is 
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not limited to the second mounting block 53. For example, the 
position of the first mounting block 43 may be detected to 
detect the thickness m of the portion of the bag mouth b held 
between the horn 39 and the anvil 49. As a matter of course, 
the distance between the pressing surface 40 of the horn 39 
and the pressing surface 50 of the anvil 49 may be measured 
directly to detect the thickness m of the portion of the bag 
mouth b held between the horn 39 and the anvil 49. 

0.048. As has been stated above, in this embodiment, 
detection is performed to determine the distance between the 
pressing surface 40 of the horn 39 and the pressing surface 50 
of the anvil 49 when the bag mouth b is held between the horn 
39 and the anvil 49, i.e. the thickness m of the portion of the 
bag mouthb held between the pressing surface 40 of the horn 
39 and the pressing surface 50 of the anvil 49, and the sealing 
apparatus 21 is controlled on the basis of the value of the 
detected thickness m. In other words, the present invention 
has been made on the basis of the knowledge that the value of 
the thickness m varies according to where (position) or how 
(posture) the mouth b of the bag B lies between the horn 39 
and the anvil 49. This will be explained below. 
0049. As has been stated above, the horn 39 and the anvil 
49 are driven by the drive source (not shown) through the air 
cylinder (not shown), which serves as a buffer device, and 
further through the driving rod 29 to abut against each other 
with the bag B held therebetween. In this regard, pressing 
force with which the horn 39 and the anvil 49 abut against 
each other is set to a fixed value for bags of the same dimen 
sions. Accordingly, the thickness of a portion of the mouth b 
of the bag B held and pressed between the horn 39 and the 
anvil 49 varies according to where (position) or how (posture) 
the mouthb of the bag Blies between the horn 39 and the anvil 
49. That is, when the bag B is held with the grippers 5 at a 
desired position and in a desired posture, the bag mouth b is 
pressed between the horn 39 and the anvil 49 over a width 
range preset in the longitudinal direction of the bag B, more 
specifically, over a width range determined by the dimensions 
of the respective pressing surfaces 40 and 50 of the horn 39 
and the anvil 49, and compressed by an amount correspond 
ing to a certain thickness. Let F represent the Surface pressure 
applied to the pressed portion of the bag B by the horn 39 and 
the anvil 49 when the bag mouth b is pressed over the above 
described width range. In this regard, if the bag B is displaced 
downward relative to the grippers 5 in the course of moving 
the bag B, for example, and, consequently, the edge of the bag 
mouth b lies below the upper edge of the pressing surface 40 
of the horn 39, for example, then the width over which the bag 
mouth b is held between the horn 39 and the anvil 49 narrows, 
and the Surface pressure becomes higher than F. Accordingly, 
the pressed portion of the bag B is more compressed, and the 
thickness of the pressed portion of the bag B becomes thinner 
than in the above-described case. Consequently, the pressing 
surfaces 40 and 50 come closer to each other than in the 
above-described case where the bag B is held with the grip 
pers 5 at a desired position and in a desired posture. If the 
thickness m becomes excessively thin, the bag B no longer 
functions as a buffer when the horn 39 ultrasonically vibrates, 
which will exert an unfavorable influence on the sealingappa 
ratus 21, as has been stated above. When the bag B slips off 
the grippers 5 and, consequently, the horn 39 and the anvil 49 
abut directly against each other, there may be a damage, etc., 
to the anvil 49 and other components of the sealing apparatus 
21. 
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0050. Therefore, in this embodiment, the value m is 
detected, and if the detected value m is less than a predeter 
mined threshold value M, it is judged that the bag mouth b is 
not in a sealing enable position, and the vibrator 35 is not 
activated. More specifically, the threshold value M is deter 
mined to be a thickness with which the portion of the bag 
mouth b held between the horn 39 and the anvil 49 can 
Sufficiently function as a buffer against ultrasonic vibration. 
That is, the threshold value M to be selected is a lower-limit 
value of thickness with which the held portion of the bag 
mouth b will not exert any adverse effect on the sealing 
apparatus 21. If the detected value m is not less than the 
threshold value M, the bag mouth b is in the sealing enable 
position, whereas, if the detected value m is less than the 
threshold value M, the bag mouth b is not in the sealing enable 
position. According to whether or not the bag mouth b is in the 
sealing enable position, there is a difference in the amount of 
movement of the horn 39 and the anvil 49, i.e. the amount of 
movement of the driving rod 29, with respect to the same 
amount of movement of the drive source side. The difference 
in the amount of movement is absorbed by the above-de 
scribed air cylinder serving as a buffer device. That is, the rod 
of the air cylinder serving as a buffer device is normally in a 
contracted State. As the detected value m increases, the 
amount of controlled movement of the horn 39 and the anvil 
49 increases, and the amount of extension of the rod of the air 
cylinder increases correspondingly. Accordingly, as com 
pared to a case where the bag B is in a normal state and the 
value m is not less than the threshold value M, when the 
amount of compression increases due to displacement of the 
bag B or the like and, consequently, the value m becomes less 
than the threshold value M, the amount of extension of the air 
cylinder rod decreases. When the bag B is not held between 
the horn 39 and the anvil 49, the rod does not extend at all. 
0051. The sensor 61 switches from an off-state to an on 
state to generate a signal when the detected distance m 
becomes less than the predetermined threshold value M. The 
signal from the sensor 61 is input to the control unit 20. The 
control unit 20 judges whether the sensor 61 is in the on-state 
or the off-state at predetermined timing. When the sensor 61 
is in the off-state, i.e. when the detected value m is not less 
than the threshold value M, it is judged that the bag mouth b 
is in the sealing enable position, and the ultrasonic oscillator 
in the control unit 20 oscillates ultrasonic waves, causing the 
vibrator 35 to be ultrasonically vibrated for a predetermined 
period of time. The ultrasonic vibration of the vibrator 35 is 
transmitted to the horn 39 after being amplified through the 
booster 38, causing the horn 39 to be ultrasonically vibrated 
with a predetermined amplitude. Consequently, frictional 
heat is generated at the portion of the mouth b of the bag B 
held between the horn 39 and the anvil 49, and the bag mouth 
b is sealed by the heat, as is publicly known. Thereafter, the 
horn 39 and the anvil 49 are moved in the respective directions 
opposite to the above to return to the standby positions shown 
in FIG. 2. The bag B is moved to the subsequent station VII 
(heat sealing step). 
0052. When the sensor 61 is in the on-state, i.e. when the 
detected value m is less than the threshold value M, it is 
judged that the bag mouth b is not in the sealing enable 
position, and the control unit 20 does not vibrate the vibrator 
35. The horn 39 and the anvil49 are returned to the respective 
standby positions shown in FIG. 2 without applying ultra 
Sonic Sealing to the bag B. The bag B is discharged as a 
defective onto a defective collecting chute (not shown). 
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0053 Although in the above-described embodiment only 
the lower limit threshold value is set, an upper limit threshold 
value may also be set. If an upper limit threshold value is set, 
it is possible to detect a situation in which two bags B are 
mistakenly fed and gripped together in a Superimposed State, 
for example, and to prevent the Superimposed bags B from 
being sealed. It is also possible to detect a situation in which 
the bag mouth b is undesirably folded and a bag mouth por 
tion folded double is held between the horn 39 and the anvil 
49. 

0054 FIG. 7 is a perspective view showing only an impor 
tant part of an ultrasonic sealing apparatus 61 a according to 
a second embodiment of the present invention. Reference 
numerals 63a and 65 denote a horn and an anvil having 
pressing surfaces 64 and 66, respectively. Unlike the first 
embodiment, the second embodiment is arranged to perform 
a detecting operation using a sensor before a bag B is held 
between the horn 63a and the anvil 65, for example, when the 
horn 63a and the anvil 65 are at the respective standby posi 
tions shown in FIG. 2 in the first embodiment. In the second 
embodiment, the object to be detected is not the thickness of 
the portion of the bag held between the horn and the anvil but 
the position of the bag in the up-and-down direction. 
0055. In the second embodiment, a sensor 69 is a photo 
sensor comprising a light-emitting device 70 and a light 
receiving device 71. The light-emitting device 70 and the 
light-receiving device 71 are disposed at the following posi 
tions, respectively. Assuming a case where the value m 
detected when the bag mouth b is pressed with a predeter 
mined force by the horn 63 and the anvil 65 coincides with the 
threshold value M, as has been stated in the foregoing first 
embodiment, the light-emitting device 70 and the light-re 
ceiving device 71 are disposed so that, in the above-described 
case, light emitted from the light-emitting device 70 is 
received by the light-receiving device 71 after passing 
through a position P in the longitudinal (height) direction of 
the bag Bat which the edge of the bag mouth b lies before the 
bag mouth b is held between the horn 63 and the anvil 65. The 
amount of light emitted from the light-emitting device 70 and 
received by the light-receiving device 71 differs according to 
whether or not the light passes through the bag B. Therefore, 
it is possible to judge whether or not the bag B is present at the 
position P from the amount of light the light-receiving device 
71 receives. When the amount 1 of received light is less thana 
predetermined threshold value L, this shows that the light has 
passed through the bag B, and this in turn shows that the edge 
of the bag mouth b lies at or above the position P. and that a 
width over which the bag mouth b is to be held between the 
horn 63 and the anvil 65 will be sufficient, and further that, if 
the bag mouth b is pressed, the gap between the horn 63 and 
the anvil 65, i.e. the thickness m of the pressed portion of the 
bag mouth b, will be not less than the threshold value M. In 
this case, the horn 63 and the anvil 65 are activated to press 
against each other with the bag mouth b held between, and 
ultrasonic waves are generated to seal the bag mouth b. 
0056 Conversely, when the amount 1 of received light is 
not less than the threshold value L, this shows that the edge of 
the bag mouth b lies below the position P. or that the bag B 
itself is not present, and this in turn shows that, if the bag 
mouth b is held and pressed between the horn 63 and the anvil 
65, the thickness m of the held portion will be less than the 
threshold value M. Therefore, in this case, the horn 63 and the 
anvil 65 are not activated, and thus sealing is not performed. 
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It should be noted that two or more sensors 69 may be pro 
vided in the lateral (width) direction of the bag B. 
0057. In this example, unlike in the first embodiment, 
detection is performed with the sensor 69 before the bag B is 
held between the horn 63 and the anvil 65, and when it is 
judged that the bag mouth b is in the sealing enable position, 
the horn 63 and the anvil 65 are moved toward each other to 
press the bag B. In this case, because the bag B is at rest being 
held with the grippers 5, there will be substantially no change 
in the position or posture of the bag B during the detection 
with the sensor 69. Therefore, whether or not to perform 
sealing is decided on the basis of an accurate judgment. 
0.058 Next, a third embodiment of the present invention 
will be explained with reference to FIGS. 8 to 11. In the third 
embodiment, the drive mechanism for moving the horn and 
the anvil toward and away from each other is the same as in 
the foregoing first and second embodiments. The third 
embodiment, however, differs from the first and second 
embodiments in the anvil mounting structure. In addition, the 
sensor used in the third embodiment is a detection sensor 
detecting electrical conduction between the horn and the anvil 
or a change in electric resistance between the horn and the 
anvil. It should be noted that members common to the first, 
second and third embodiments are denoted by the same ref 
erence numerals, and that a detailed description thereof is 
omitted. 

0059 FIG. 8 is a sectional side view of an ultrasonic seal 
ing apparatus 75 according to the third embodiment, showing 
the ultrasonic sealing apparatus 75 in standby position. FIG. 
9 is a sectional view taken along the line C-C in FIG.8. In the 
figures, reference numeral 76 denotes an anvil. The anvil 76 is 
secured through an insulator 79 to the lower side of an anvil 
support member 78 attached to the distal end of a sliding shaft 
47 sliding through the guide 55 secured to the frame 23. The 
insulator 79 prevents formation of a closed circuit which 
would otherwise beformed between the anvil 76 and the horn 
39 through the anvil support member 78, the sliding shaft 47. 
the guide 55, the frame 23, and the vibrator 35, or between the 
anvil 76 and the horn 39 through the anvil support member 78, 
the sliding shaft 47, the second connecting rod 57, the forked 
lever 31, the first connecting rod 45, and the vibrator 35, when 
the pressing surface 40 of the horn 39 and a pressing surface 
77 of the anvil 76 directly contact each other. The insulator 79 
may also be provided between the anvil support member 78 
and the sliding shaft 47, for example. In this case, the sliding 
shaft 47 is also regarded as a part of the support member 
Supporting the anvil 76, and Such a structure shall also be 
considered to be one in which “the anvil is secured through an 
insulator to the anvil support member. The insulator 79 is so 
rigid as not to be readily deformed when the horn 39 and the 
anvil 76 abut against each other. 
0060. In the illustrated example of the third embodiment, 
the horn 39 and the anvil 76 are connected through a wiring 
L3, and an electric resistor 80 is installed in the wiring L3 
halfway between the horn 39 and the anvil 76. It should, 
however, be noted that the wiring L3 and the electric resistor 
80 are not provided in some embodiments of the present 
invention. These embodiments will be explained later. 
0061 Reference numeral 81 denotes a detection sensor 
provided in the control unit 20. The detection sensor 81 is 
connected to the horn 39 and the anvil 76 through wirings L4 
and L5, respectively. A variable resistor 82 is installed in the 
wiring L5 halfway between the detection sensor 81 and the 
anvil 76. The variable resistor 82 may be installed in the 
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wiring L4. The detection sensor 81 detects, when the horn 39 
and the anvil 76 come closest to each other, whether or not the 
horn 39 and the anvil 76 are electrically conducting to each 
other, or whether or not there is a change in electric resistance 
between the horn 39 and the anvil 76. That is, in the illustrated 
example in which the wiring L3 and the electric resistor 80 are 
provided, a closed circuit is formed, when the system is in the 
illustrated state, by the horn 39, the wiring L3, the anvil 76, 
the wiring L5, the detection sensor 81, and the wiring L4, and 
the electric resistance included in the closed circuit comprises 
the electric resistor 80 and the variable resistor 82 connected 
in series. If the horn 39 and the anvil 76 move toward each 
other from the illustrate state and the respective pressing 
surfaces 40 and 77 contact each other, the horn 39 and the 
anvil 76 are connected in parallel to each other, namely 
through a conducting line formed by the pressing Surfaces 40 
and 77 contacting each other and through another conducting 
line formed by the wiring L3 and the electric resister 80, 
causing a change in the overall resistance value of the circuit. 
The detection sensor 81 detects the change in the resistance 
value. In the structure in which the wiring L3 and the electric 
resistor 80 are not provided, the detection sensor 81 detects 
whether or not the horn 39 and the anvil 76, which are nor 
mally not directly conducting to each other, are directly con 
ducting to each other. 
0062. It should be noted that the electric resistor 80 func 
tions as a disconnection detecting device detecting whether or 
not there is a disconnection in either of the wirings L4 and L5. 
That is, if any of the wirings L3, L4 and L5 is disconnected in 
the illustrated state, the illustrated closed circuit becomes an 
open circuit, and the resistance value detected by the detec 
tion sensor 81 becomes infinite (i.e. the resistance value 
changes). Thus, it is detected that there is a disconnection in 
at least one of the wirings L3, L4 and L5. 
0063 FIGS. 8 and 9 show a state where the bag B has 
moved to the sealing step. In the illustrated State, the ultra 
Sonic Sealingapparatus 75 has not yet started its operation but 
is standing by. The resistance value the detection sensor 81 
detects at this time is the sum total of the resistances of the 
electric resistor 80 and the variable resistor 82, which is a 
criterion for judging whether or not there is a change in 
resistance value. In the structure in which the wiring L3 and 
the electric resistor 80 are not provided, a non-conducting 
state is detected by the detection sensor 81 at this time. 
0064 FIG. 10 shows a state where the bag B has been 
moved to the sealing step, and the horn 39 and the anvil 76 
have moved through a predetermined distance to come clos 
est to each other to hold the mouth of the bag B between the 
respective pressing surfaces 40 and 77. That is, the mouth of 
the bag Blies in a normal position between the horn 39 and the 
anvil 76. Vibration of the horn 39 has not yet started. At this 
time, because the bag mouth is present between the horn 39 
and the anvil 76, the horn 39 and the anvil 76 are not in direct 
contact with each other. Accordingly, in the structure in which 
the wiring L3 is not provided, non-conduction is detected by 
the detection sensor 81. In the structure in which the wiring 
L3 is provided, there is no change in the resistance value, and 
this is detected by the detection sensor 81. Receiving the 
detection result, the control unit 20 judges that the mouth of 
the bag B is in the sealing enable position, and controls the 
system to apply ultrasonic vibration to the horn 39. 
0065 FIG. 11 shows a state where the bag B has slipped 
off the gripperS5 undesirably and, consequently, the mouth of 
the bag B does not lie in a normal position between the horn 
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39 and the anvil 76. Vibration of the horn 39 has not yet 
started. At this time, because the bag mouth is not present 
between the horn 39 and the anvil 76, the horn 39 and the anvil 
76 are in direct contact with each other. Accordingly, in the 
structure in which the wiring L3 is not provided, the detection 
sensor 81 detects that the horn 39 and the anvil 76 are con 
ducting to each other. In the structure in which the wiring L3 
is provided, there is a reduction in the resistance value 
because the circuit elements between the horn 39 and the 
anvil 76 are connected in parallel to each other, and the 
change in resistance value is detected by the detection sensor 
81. Receiving the detection result, the control unit 20 judges 
that the mouth of the bag B is not in the sealing enable 
position, and controls the systems not to apply ultrasonic 
vibration to the horn 39, thereby preventing an "idle sealing 
operation. 
0.066 Let us assume that, in the structure in which the 
wiring L3 is provided, there is a disconnection in the above 
described closed circuit, particularly in at least one of the 
wirings L3, L4 and L5. When the horn 39 and the anvil 76 
come closest to each other with the bag B lying in a normal 
position between the horn 39 and the anvil 76 (FIG. 10), the 
resistance value becomes infinite if there is a disconnection in 
any of the wirings L3, L4 and L5. When the horn 39 and the 
anvil 76 come closest to each other to contact each other with 
no bag B present between the horn 39 and the anvil 76 (FIG. 
11), the resistance value becomes infinite if there is a discon 
nection in either of the wirings L4 and L5. If the wiring L3 is 
disconnected, the resistance included in the closed circuit is 
only the variable resistor 82, and the overall resistance value 
reduces. Accordingly, in either case, the resistance value 
changes if there is a disconnection. In all such cases, the 
control unit 20 judges that the mouth of the bag B is not in the 
sealing enable position, and controls the system not to apply 
ultrasonic vibration to the horn 39. It should be noted that, 
even when the horn 39 and the anvil 76 are separate from each 
other, if any of the wirings L3, L4 and L5 is disconnected, the 
resistance between the horn 39 and the anvil 76 becomes 
infinite at this point of time. Therefore, the control unit 20 
may be configured to judge, at that point of time, that the 
mouth of the bag B is not in the sealing enable position. The 
control unit 20 may also be configured to issue an alarm when 
making Suchajudgment and to stop the packaging machine 1. 
0067 FIG. 12 is a sectional view taken along the line C-C 
in FIG. 8, showing a fourth embodiment of the present inven 
tion. In the fourth embodiment, a horn-side disconnection 
confirming sensor 91 and an anvil-side disconnection con 
firming sensor 95 are provided in place of the resistor 
installed in the wiring L3 as a disconnection detecting device 
in the third embodiment. More specifically, the horn-side 
disconnection confirming sensor 91 is connected between the 
horn 39 and the wiring L4 electrically connecting the horn 39 
and the detection sensor 81 at a position halfway the wiring 
L4 and closer to the detection sensor 81. The anvil-side dis 
connection confirming sensor 95 is connected between the 
anvil 76 and the wiring L5 electrically connecting the anvil 76 
and the detection sensor 81 at a position halfway the wiring 
L5 and closer to the detection sensor 81. It should be noted 
that variable resistors 92 and 96 are provided, as shown in the 
figure, to allow adjustment of the sensitivity of both the dis 
connection confirming sensors 91 and 95. 
0068. With the above-described structure, when there is no 
disconnection, the horn-side disconnection confirming sen 
sor 91 and the anvil-side disconnection confirming sensor 95 
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detect that both the wirings L4 and L5 are conducting (i.e. the 
resistance value is Small). If a disconnection occurs in the 
wiring L4 connecting the horn 39 and the detection sensor 81, 
the horn-side disconnection confirming sensor 91 detects that 
the conduction between the horn 39 and the detection sensor 
81 is cut off (i.e. the resistance value increases), and the 
control unit 20 judges that the mouth of the bag B is not in the 
sealing enable position on the basis of the detection signal 
from the horn-side disconnection confirming sensor 91 irre 
spective of whether or not there is a detection signal from the 
detection sensor 81. Then, the control unit 20 controls the 
system not to apply an ultrasonic signal to the horn 39. If a 
disconnection occurs in the wiring L5 connecting the anvil 76 
and the detection sensor 81, the anvil-side disconnection con 
firming sensor 95 detects that the conduction between the 
anvil 76 and the detection sensor 81 is cut off (i.e. the resis 
tance value increases), and the control unit 20 judges that the 
mouth of the bag B is not in the sealing enable position on the 
basis of the detection signal from the anvil-side disconnection 
confirming sensor 95 irrespective of whether or not there is a 
detection signal from the detection sensor 81. Then, the con 
trol unit 20 controls the system not to apply an ultrasonic 
signal to the horn 39. 
0069. Although in each of the foregoing embodiments the 
present invention has been explained with regard to an 
example in which ultrasonic Sealing is applied to a bag along 
the edge of the bag mouth, the present invention, as a matter 
of course, includes an ultrasonic Sealing process in which 
ultrasonic sealing is applied to a bag at a position below the 
edge of the bag mouth. Although in the foregoing embodi 
ments the present invention has been explained with regard to 
an example in which the present invention is applied to an 
intermittently rotating bag filling and packaging machine, the 
present invention is also applicable to a continuously moving 
type bag filling and packaging machine. In such a case, the 
ultrasonic Sealing apparatus performs detecting and sealing 
operations while moving from an initial position over a pre 
determined range, following the movement of a bag, and 
thereafter returns to the initial position. In this case, therefore, 
the term "sealing step position includes not only the initial 
position but also the predetermined moving range. 
What is claimed is: 
1. An ultrasonic Sealing apparatus for use in a bag filling 

and packaging machine in which a bag is held by being 
gripped at its laterally opposite side edges with a pair of 
laterally spaced grippers and the bag held in this way is moved 
along a predetermined path to sequentially undergo predeter 
mined packaging processes, the ultrasonic Sealing apparatus 
comprising: 

an ultrasonic Sealing apparatus body having a horn and an 
anvil which are movable toward and away from each 
other, the ultrasonic sealing apparatus body being dis 
posed at a predetermined sealing step position in the bag 
filling and packaging machine; 

a sensor disposed at the sealing step position to detect 
whether or not a mouth of a bag moved to the sealing step 
position is in a predetermined sealing enable position 
between the horn and the anvil; and 

a control unit controlling the ultrasonic Sealing apparatus 
body on a basis of a signal from the sensor. 

2. The ultrasonic sealing apparatus of claim 1, wherein the 
sensor detects a distance between respective pressing Sur 
faces of the horn and the anvil that press the bag when the horn 
and the anvil are pressed against each other with the mouth of 
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the bag held therebetween, and the control unitjudges that the 
mouth of the bag is in the sealing enable position when the 
distance detected by the sensor is not less than a threshold 
value, and controls the ultrasonic sealing apparatus body to 
apply ultrasonic vibration to the horn, whereas, when the 
distance detected by the sensor is less than the threshold 
value, the control unit judges that the mouth of the bag is not 
in the sealing enable position, and controls the ultrasonic 
sealing apparatus body not to apply ultrasonic vibration to the 
horn. 

3. The ultrasonic sealing apparatus of claim 2, wherein the 
horn and the anvil move in linkage with each other, and the 
sensor detects the distance between the pressing Surfaces by 
detecting a position of one of the horn and the anvil. 

4. The ultrasonic sealing apparatus of claim3, wherein the 
ultrasonic Sealing apparatus body has: 

a box-shaped frame Supporting the horn and the anvil; and 
a driving mechanism for operating the horn and the anvil, 

the driving mechanism being disposed in the frame; 
the sensor being disposed in the frame and configured to 

detect a position of a detecting member moving together 
with the anvil. 

5. The ultrasonic sealing apparatus of claim 1, wherein the 
sensor is provided at a position corresponding to a lower-limit 
position where an edge of the mouth of the bag lies when the 
mouth of the bag is at a lower limit of the sealing enable 
position, and the control unit judges, when the sensor detects 
presence of the bag at the lower-limit position, that the mouth 
of the bag is in the sealing enable position, and judges, when 
the sensor does not detect presence of the bag at the lower 
limit position, that the mouth of the bag is not in the sealing 
enable position. 

6. The ultrasonic sealing apparatus of claim 1, wherein the 
anvil is secured, through an insulator, to an anvil Support 
member advancing and retracting relative to the horn; 

the sensor being a detection sensor that is electrically con 
nected to the horn and the anvil through respective wir 
ings to detect electrical conduction between the horn and 
the anvil or a change in electric resistance occurring 
between the horn and the anvil when the horn and the 
anvil move to respective positions closest to each other; 

wherein, when the detection sensor does not detect the 
electrical conduction or a change in the electric resis 
tance, the control unitjudges that the mouth of the bag is 
in the sealing enable position, and controls the ultrasonic 
sealing apparatus body to apply ultrasonic vibration to 
the horn, whereas, when the detection sensor detects the 
electrical conduction or a change in the electric resis 
tance, the control unitjudges that the mouth of the bag is 
not in the sealing enable position, and controls the ultra 
Sonic sealing apparatus body not to apply ultrasonic 
vibration to the horn. 

7. The ultrasonic sealing apparatus of claim 6, further 
comprising: 

a disconnection detecting device detecting a disconnection 
in the wirings connecting the horn and the anvil to the 
detection sensor; 

wherein, when the disconnection detecting device detects a 
disconnection in the wirings, the control unitjudges that 
the mouth of the bag is not in the sealing enable position, 
and controls the ultrasonic Sealing apparatus body not to 
apply ultrasonic vibration to the horn. 

8. The ultrasonic sealing apparatus of claim 7, wherein the 
detection sensor detects a change in electric resistance, and 
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the disconnection detecting device has a resistor electrically 
connected between the horn and the anvil, the resistor consti 
tuting a closed circuit, together with the horn, the anvil, the 
detection sensor, and the wirings connecting the horn and the 
anvil to the detection sensor, 

wherein, when the detection sensor does not detect a 
change in the electric resistance, the control unit judges 
that the bag is in the sealing enable position, whereas, 
when the detection sensor detects a change in the electric 
resistance, the control unit judges that the bag is not in 
the sealing enable position. 

9. The ultrasonic sealing apparatus of claim 6, further 
comprising: 

a variable resistor connected between the detection sensor 
and one of the horn and the anvil. 

9. The ultrasonic sealing apparatus of claim 7, further 
comprising: 

a variable resistor connected between the detection sensor 
and one of the horn and the anvil. 

9. The ultrasonic sealing apparatus of claim 8, further 
comprising: 

a variable resistor connected between the detection sensor 
and one of the horn and the anvil. 

10. An intermittently rotating bag filling and packaging 
machine comprising: 

the ultrasonic Sealing apparatus of claim 1. 
11. An intermittently rotating bag filling and packaging 

machine comprising: 
the ultrasonic Sealing apparatus of claim 6. 
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