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(57) ABSTRACT 

A Suspension type damper unit, a Suction type powder col 
lector and an air mixing Suction type powder collector are 
disclosed, which have a cover plate Suspended at a material 
discharge port thereof with a Suspension member so as to 
form a space for the material discharge port. In these appara 
tus, the cover plate functions to close the material discharge 
port by receiving suction force by which a powdered material 
is fed into the material collector and opens the material dis 
charge port by receiving the weight of the specified amount of 
the powdered material which is stored in the material collec 
tOr. 

9 Claims, 5 Drawing Sheets 
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SUSPENSION TYPE DAMPER UNIT, 
SUCTION TYPE POWDER COLLECTOR, 

AND AIR MXNG SUCTION TYPE POWDER 
COLLECTOR 

FIELD OF THE INVENTION 

The present invention relates to a Suspension type damper 
unit, a Suction type powder collector, and an air mixing Suc 
tion type powder collector in which a powdered or granular 
material Such as a synthetic resin material is pneumatically 
transferred. 

PRIOR ART 

There has been proposed a Suction type powder collector 
constructed Such that a material Supply port is provided at the 
upper part of the collector body, a discharge port with a 
damper unit is provided at the lower part of the body, a suction 
air is operated from an air Suction port provided at an appro 
priate part of the body when the material discharge port is 
closed, and a powdered or granular material is stored in the 
collector body. 

Also there has been proposed an air mixing Suction type 
powder collector comprising a material mixing chamber hav 
ing an air Suction port at its upper part, a material discharge 
port at its lower part and a material storage chamber and a 
communicating pipe for connecting the material mixing 
chamber to the material storage chamber, in which a pow 
dered material fed through the material Supply port by Suction 
force acting on the air Suction port is stored by the specified 
amount in the material mixing chamber while the powdered 
material is mixed with air in the material mixing chamber and 
thereafter is transferred into the material storage chamber by 
opening the damper. 
The damper unit of the above-mentioned Suction type pow 

der collector and the air mixing Suction type powder collector 
(called as Suction type collector and so on hereinafter) has 
been constructed Such that a cover for closing the material 
discharge port is provided at a free edge of a driving arm and 
a balance weight is provided at a base edge side via a Sup 
porting point of the driving arm (see JP-A-9-26333). 

In addition to the damper unit, or in place of the balancing 
weight, a Solenoid or a sensor may be used to open and close 
the cover. 

When the suction force is acted on the air suction port, the 
cover of the damper unit located at the lower part of the 
material discharge port is moved up to the collector body by 
the Suction force to close the material discharge port and to 
make the inner pressure in the collector body negative, so that 
the powdered or granular material is Supplied from the mate 
rial supply port by the suction force to be stored in the col 
lector body. 
On the other hand, a fixed amount of powdered or granular 

material is stored in the collector body and the torque caused 
by the load applied on the cover exceeds the torque by the 
balance weight, the cover goes down to open the material 
discharge port, so that the fixed amount of material stored in 
the collector body falls to be discharged. 

However, according to the above-mentioned damper unit 
of the prior suction type powder collector, the balance weight 
or the driving arm mentioned above are required, or a cable is 
required for sending electric signals in case of providing a 
solenoid and a sensor. Therefore, there has been a problem 
Such that the structure is complicated and the whole apparatus 
becomes large. 
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2 
The complication of the structure may cause many break 

downs as well as many malfunctions of the mechanism due to 
the open and close operations of the cover. 

SUMMARY OF THE INVENTION 

The object of the present invention is to solve the above 
mentioned problems and to provide a Suspension type damper 
unit, a Suction type powder collector, and an air mixing Suc 
tion type powder collector in which the structure is mechani 
cally simplified and the apparatus is made compact and 
weight saving by means of a newly invented structure Such 
that the cover plate of the damper unit is suspended with a 
Suspension member. 

In order to achieve the above-mentioned objects, the sus 
pension type damper unit, the air Suction type powder collec 
tor and the air mixing Suction type powder collector accord 
ing to the present invention are newly constructed Such that a 
cover plate which is opened or closed by the suction force is 
Suspended with a Suspension member so as to have a fixed 
space with a material discharge port. 
The suspension member in this specification should be able 

to deform such that the cover plate is smoothly moved into an 
open position when the cover plate receives the load of the 
powdered or granular material and Such that the cover plate 
returns its designated waiting position after the powdered or 
granular material is discharged. The Suspension member may 
be made of a single material or a combination of plural mate 
rials, and further any mechanism may be applied. In case of 
the combination, the Suspension member may be suspended 
and Supported with a multijoint mechanism. 
The simplest example is such a structure utilizing the prin 

cipal of pendulum that a cover plate is Suspended with a 
flexible material like two thin wires or cords, the cover plate 
is balanced where a fixed space is formed with the material 
discharge port at its designated waiting position, the cover 
plate is moved to the open position by the load of the pow 
dered or granular material when the material is discharged, 
and the cover plate is returned to the designated waiting 
position after the discharge. 
When the stored amount exceeds the suction force because 

the powdered or granular material becomes a fixed amount 
when the material is suck into the collector body or the suc 
tion force is stopped, the cover plate which is closing the 
material discharge port is opened to drop and discharge the 
stored material. 
The cover plate is moved to the moved position evacuated 

from the designated waiting position (called "open position') 
by the load of falling powdered or granular material when the 
material is discharged, and the cover plate is returned to its 
designated waiting position by the gravity after the material in 
the collector body is discharged. 

Accordingly, the cover plate is simply constructed, thereby 
achieving a small and light weight mechanism. 

In addition, the number of breakdowns are reduced and 
mechanical malfunctions caused by the open and close opera 
tions of the cover plate are prevented by the simple structure. 

Further according to the Suspension type damper unit of the 
air Suction type powder collector and the air mixing Suction 
type powder collector of the present invention, the material 
discharge port and the cover plate are inclined in the same 
direction so as to have a fixed space therebetween. Therefore, 
the moving direction of the cover plate is specified and the 
discharging direction and the discharging position of the 
powdered or granular material are also specified. 

Still further according to the Suspension type damper unit 
of the air Suction type powder collector and the air mixing 
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Suction type powder collector of the present invention, the 
Suspension member is returned to its waiting position after the 
powdered or granular material are discharged. The oscillation 
of the Suspension member is regulated by a stopper, so that the 
cover plate is quickly stopped at the waiting position, thereby 
improving the return efficiency. 
The effects of the present invention are as follows. 
According to the Suspension type damper unit, the air 

Suction type powder collector and the air mixing Suction type 
powder collector of the present invention, the cover plate is 
Suspended twith the Suspension member so as to have a fixed 
space with the material discharge port, thereby achieving a 
simple mechanism, and a small and light weight apparatus. 

Further because of its simple mechanism, breakdowns are 
reduced and mechanical malfunctions caused by the open and 
close operations of the cover plate are prevented. 

Further according to the Suspension type damper unit, the 
air Suction type powder collector and the air mixing Suction 
type powder collector of the present invention, the moving 
direction of the cover plate is specified and the discharging 
direction and the discharging position of the powdered or 
granular material are also specified. 

Still further according to the Suspension type damper unit, 
the air Suction type powder collector and the air mixing Suc 
tion type powder collector of the present invention, the Sus 
pension member is quickly stopped at the waiting position, 
thereby improving the return efficiency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatical whole sectional view showing 
one embodiment of a suspension type damper unit A and a 
Suction type powder collector B according to the present 
invention. 

FIG. 2 is a diagrammatical perspective view of the part 
Surrounded with broken lines of the Suspension type damper 
unit of FIG. 1. 

FIG.3a and FIG.3b are enlarged views of the essential part 
of the suspension type damper unit A of FIG. 1 in order to 
explain the operation. 

FIG. 4c and FIG. 4d are enlarged views of the essential part 
of the suspension type damper unit A of FIG. 1 in order to 
explain the operation. 

FIG. 5 is a diagrammatical whole sectional view showing 
one embodiment of a suspension type damper unit A and an 
air mixing Suction type powder collector C according to the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Now, a Suspension type damper unit A and a Suction type 
powder collector B according to the present invention are 
explained referring to the attached drawings. 

Embodiment 1 

FIG. 1 is a diagrammatical whole sectional view showing 
one embodiment of a Suspension type damper unit A and a 
Suction type powder collector B according to the present 
invention. FIG. 2 is a diagrammatical perspective view of the 
part Surrounded with broken lines of the Suspension type 
damper unit A of FIG. 1. 
The Suction type powder collector B has a material Supply 

port 2 at the upper part of a collector body 1 and a material 
discharge port 3 at its lower part and has a Suspension type 
damper unit A of the present invention under the material 
discharge port 3. The collector B is constructed such that the 
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4 
material discharge port 3 is closed by the Suspension type 
damper unit A, a powered or granular material (not shown) is 
Suck from the material Supply port 2 by operating the Suction 
force with a blower through an air suction port 4, so that the 
powdered or granular material is stored in the collector body 
1. 

Each member is explained hereinafter. 
The collector body 1 is comprised of a tubular portion 11 

with an open upper end and a cover 13 detachably connected 
by means of a connection member 12 at the upper end. 
The tubular portion 11 is formed such that its lower end is 

gradually tapered so as to Smoothly collect the powdered or 
granular material into the material discharge port 3 at its end. 
The material supply port 2 is formed at the upper side wall 

of the tubular portion 11 and a material supply pipe 21 is 
connected to the material Supply port 2 to Supply the pow 
dered or granular material therethrough. 
The air suction port 4 is opened at the top of the cover 13 

and an air Suction unit such as a blower (not shown) is con 
nected to the air Suction port 4 via an exhaust pipe 41. 
The powdered or granular material means such material 

that powder, granule, minute flake, and short fiber and so on, 
however, in this embodiment, it means a powdered or granu 
lar material for resin. 
The Suspension type damper unit A for opening and closing 

the material discharge port 3 is provided at the lower end of 
the collector body 1. 
The Suspension type damper unit A has a cover plate 6 at a 

waiting position with a space “t from the lower end of the 
material discharge port 3 and has a Suspension member 7 for 
Suspending and Supporting the cover plate 6 from the Suction 
type powder collector A. 
The cover plate 6 is preferably made of a metal plate or a 

synthetic resin plate and the shape and size are designed to 
close the material discharge port 3. The weight is designed to 
be lifted up by the suction force of the blower to close the 
material discharge port 3. 

If the surface of the cover plate 6 is blown with antistat or 
the cover plate 6 is made of an antistat material, the powdered 
or granular material is prevented from attaching on the cover 
plate 6 by the static electricity caused by the powdered or 
granular material and the cover plate, so that the cover plate 6 
does not bite the powdered or granular material when being 
closed. 
The space “t' is adjusted to be several millimeters or sev 

eral centimeters depending on the kinds and size of the pow 
dered or granular material, however, it is preferably not more 
than 10 mm in this embodiment. 

Although the space “t' is shown wide in FIG. 2 for easy 
drawing, the space “t may be designed in Such a manner that 
the cover plate 6 is lifted up by the suction force operated by 
the blower from the air suction port 4 to close the material 
discharge port 3. 
The suspension member 7 is comprised of two wires or 

cords made of a flexible material and each lower end of the 
Suspension member 7 is fixed on an opposite position on the 
cover plate 6. 
The suspension member 7 is provided outside of a material 

discharge pipe 31 constituting the material discharge port 3 
and the upper end of the suspension member 7 is fixed with a 
stopper 33 via a through hole 32 formed on a flange 32 
provided at the upper part of the material discharge pipe 31. 

Because the suspension member 7 is positioned outside of 
the material discharge pipe 31, the suspension member 7 does 
not directly touch with the powdered or granular material. 
Therefore, discharge of the powdered or granular material is 
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not disturbed by the member 7, foreign materials are not 
contaminated in the material and malfunction is not caused. 
The cover plate 6 is suspended and supported with the 

suspension member 7 while the space “t is formed under the 
material discharge port 3, so that the cover plate 6 is moved 
into one direction because of the falling load of the powdered 
or granular material when the material is charged from the 
upper part of the cover plate 6 and the cover plate 6 is returned 
at its designated position after the material is discharged, 
thereby achieving a pendulum structure. 

The Suspension type damper unit A and the Suction type 
powder collector B of the present invention are simply con 
structed Such that the cover plate 6 is Suspended and Sup 
ported by the Suspension member 7 so as to have a fixed space 
“t between the cover plate 6 and the material discharge port 
3, thereby achieving a small and light weight apparatus. 

Further according to Such a simple structure, broken ele 
ments are reduced and the mechanical malfunctions caused 
by the open and close operations of the cover plate 6 are also 
reduced and prevented. 

In the embodiment of the present invention, a lower end 34 
of the material discharge port 3 is inclined and the cover plate 
6 is also inclined so as to be suspended and Supported with the 
space “t” along the lower end 34. 

According to Such a structure, the powdered or granular 
material applies larger loads on the lower side of the inclina 
tion (left in the figure), so that the cover plate 6 moves from 
the lower side (left in the figure) to the upper side (right in the 
figure) to be evacuated. 

Therefore, the moving direction of the cover plate 6 is 
specified and the discharging direction and discharging posi 
tion of the powdered or granular material are also specified. 

The moving direction of the cover plate 6 is specified by the 
inclination in the present embodiment, however, the direction 
may be specified by changing the fixing position of the lower 
end of the suspension member 7 and the cover plate 6. 

Next, the operations of the Suspension type damper unit A 
and the Suction type powder collector B are explained. 

FIG.3a, FIG. 3b, FIG. 4a and FIG. 4b are enlarged views 
of the essential part of the Suspension type damper unit A of 
FIG. 1 and FIG. 2. 
The operations are explained referring to FIG. 1, FIG. 2, 

FIG.3 and FIG. 4 and the same members as those in FIG. 1 
and FIG. 2 have the same reference numerals to omit their 
explanations. 
The cover plate 6 is at its waiting position having a fixed 

space “t under the material discharge port 3 by means of the 
suspension member 7 as mentioned in above before the air 
Suction unit (not shown) is operated and the powdered or 
granular material is not stored in the collector body 1 (see 
FIG. 1, FIG. 2, and FIG.3a). 

Then, Suction air is operated on the air Suction port 4 by 
means of the air Suction unit (not shown), the inside pressure 
of the collector body becomes negative, the powdered or 
granular material is supplied in the collector body 1 from the 
material Supply port 2 through the material Supply pipe 21, 
and the Suction air is circulated in the exhaust pipe 41 via a 
filter 14 (see FIG. 1, FIG. 2, and FIG. 3a). 
The Suspension member 7 Suspending and Supporting the 

coverplate 6 of the suspension type damper unit A is flexed by 
the pressure difference with the collection body 1, and further 
the cover plate 6 is lifted up, so that the cover plate 6 airtightly 
closes the material discharge port 3 (see FIG.3a and FIG.3b). 

Immediately after being negative pressure, the atmo 
spheric air is suck through the space “t', so that the powdered 
or granular material is suck even when the material attaches 
between the material discharge port 3 and the cover plate 6. 
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Therefore, the material is prevented from being caught in the 
space “t' and the material discharge port 3 is surely closed 
(see FIG. 3a and FIG. 3b). 
When the material which is hardly flexed is used for the 

suspension member 7, the closing time of the cover plate 6 is 
Somehow delayed after being negative pressure in the collec 
tor body 1, so that the Suction time becomes long to Surely 
prevent the powdered or granular material from being caught 
between the material discharge port 3 and the cover plate 6. 
When the material discharge port 3 is closed by means of 

the suction force applied to the cover plate 6, the powdered or 
granular material is suck from the material Supply port 2 into 
the collector body 1 and a fixed amount of material is stored 
in the collector body 1. 
When the fixed amount of powdered or granular material is 

stored in the collector body 1, material Supply is stopped by a 
level sensor 5 provided for the collector body1 and further the 
operation of the air Suction unit (not shown) is stopped or 
released. 
Then the load of the falling powdered or granular material 

stored in the collector body1 is applied to the cover plate 6 to 
open the material discharge port 3 which has been closed and 
to make the Suspension member 7 strain. 
The powdered or granular material falls by the gravity from 

the material discharge port 3 to be discharged. At this time, the 
cover plate 6 Swings in one direction (right in the figure) by 
the falling load of the material and is evacuated at an open 
position (see FIG. 1, FIG. 2 and FIG. 4c). 
The falling load of the powdered or granular material is 

gradually reduced accompanied with the discharge of the 
stored material, so that the cover plate 6 at the open position 
gradually returns its designated position from the open posi 
tion by the theory of pendulum. 

If the stopper 81 for regulating the oscillation of the sus 
pension member 7 is provided at the waiting position of the 
suspension member 7 at the lower part of the material dis 
charge pipe 3, the oscillation time when the cover plate 6 
returns is reduced, so that the cover plate 6 can be quickly 
stopped at the waiting position and its return efficiency can be 
improved (see FIG. 4d). 

Embodiment 2 

FIG. 5 is a diagrammatical whole sectional view showing 
one embodiment of a suspension type damper unit A and an 
air mixing Suction type powder collector C according to the 
present invention. 

In the figure, the air mixing Suction type powder collector 
Cattached with a suspension type damper unit A is shown. 
The same members as those in FIG.1-FIG. 4 have the same 

reference numerals and their explanations are omitted. 
According to the air mixing Suction type powder collector 

C, a material mixing chamber 1" having an air Suction port 4 
at its upper part and a material discharge port 3 at its lower 
part and a material storage chamber 8 are connected by a 
connection pipe 31' provided with a material supply port 2. A 
powdered or granular material Supplied from the material 
Supply port 2 is mixed with air in the material mixing chamber 
1' by the suction force operated on the air suction port 4, a 
fixed amount of material is stored in the material mixing 
chamber 1" and the Suspension type damper unit A is operated 
as mentioned above (see FIG. 2 and FIG. 3), so that the 
material stored in the material mixing chamber 1' is trans 
ferred to the material storage chamber 8. 

Such a Suspension type damper unit A and an air mixing 
Suction type powder collector C can be simply constructed as 
mentioned in the preferred embodiment 1 in which the cover 
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6 is Suspended and Supported by the Suspension member 7 so 
as to have the space “t between the cover plate 6 and the 
material discharge port 3, so that the air mixing Suction type 
powder collector C can be made compact and light weight. 

Further according to the simple structure, the broken ele 
ments are reduced, and the mechanical malfunctions caused 
by the open and close operations of the cover plate 6 are 
prevented. 

Therefore, the present invention can be effectively used as 
a Suspension type damper unit, a Suction type powder collec 
tor and an air mixing Suction type powder collector. 

The invention claimed is: 
1. A Suspension type damper unit having a cover plate 

which is suspended with a suspension member at a material 
discharge port of a collection body so as to form a specified 
space for the material discharge port, 

wherein said cover plate closes said material discharge port 
by receiving suction force by which powdered material 
is fed into said collection body and opens said material 
discharge port by receiving the weight of the powdered 
material when a specified amount of powdered material 
is stored in said collection body. 

2. The damper unit according to claim 1, 
wherein said material discharge port has an inclined lower 

edge and wherein said cover plate is Suspended aslope 
along said lower edge. 

3. The damper unit according to claim 1, 
wherein a stopper member for regulating Swing movement 

of said Suspension member is provided in said material 
discharge port. 

4. A Suction type powder collector comprising a collector 
body having an air suction port, a material supply port and a 
damper unit provided at a material discharge port at the lower 
part of said collector body, 

wherein said damper unit has a cover plate which is sus 
pended with a Suspension member at said material dis 
charge port so as to form a specified space for said 
material discharge port, and 

wherein said cover plate closes said material discharge port 
by the suction force by which powdered material is fed 
into said collection body and opens said material dis 
charge port by the weight of the powdered material when 
a specific amount of powdered material is stored in said 
collection body. 
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5. The Suction type powder collector according to claim 4. 
wherein said material discharge port has an inclined lower 

edge and wherein said cover plate is Suspended aslope 
along said lower edge. 

6. The Suction type powder collector according to claim 4. 
wherein a stopper member for regulating Swing movement 

of said Suspension member is provided in said material 
discharge port. 

7. An air mixing Suction type powder collector comprising: 
a material mixing chamber having an air Suction port at its 

upperpart and a material discharge port at its lower part, 
a material storage chamber and a communicating pipe 
for connecting said material mixing chamber to said 
material storage chamber, in which a damper unit is 
provided at said material discharge port and a powdered 
material fed through said material Supply port by Suction 
force acting on the air Suction port is stored by the 
specified amount in said material mixing chamber while 
the powdered material is mixed with air in said material 
mixing chamber and thereafter is transferred into said 
material storage chamber by opening said damper unit, 
and 

wherein said damper unit has a cover plate which is Sus 
pended with a Suspension member at said material dis 
charge port of said material mixing chamber so as to 
form a specified space for said discharge port, and 

said cover plate closes said material discharge port by the 
suction force by which powdered material is fed into 
said collection body and opens said material discharge 
port by the weight of the powdered material when a 
specific amount of powdered material is stored in said 
collection body. 

8. The air mixing Suction type powder collector according 
to claim 7. 

wherein said material discharge port has an inclined lower 
edge and wherein said cover plate is Suspended aslope 
along said lower edge. 

9. The air mixing Suction type powder collector according 
to claim 7. 

wherein a stopper member for regulating Swing movement 
of said Suspension member is provided in said material 
discharge port. 


