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STRUCTURE FOR CONNECTING A DUST COLLECTING
HOSE OF A CENTRAL VACUUM CLEANING SYSTEM

TECHNICAL FIELD

The present invention relates to a structure for connecting

=
h—

a dust collecting hose of a central vacuum cleaning system, which

is capable of connecting a dust collecting hose to a dust

g

collecting pipe installed on the wall of each room when cleaning,

without opening a closed plate by hand.

BACKGROUND ART

Generally, a central vacuum cleaning system is used in large

buildings or in apartments, comprising a dust collecting device

to collect dust, etc. by the suction force generated by the

rotation of a motor; a branch pipe branched into each chamber from

the dust collecting device; a dust collecting pipe connected to

pr—

the front end of each branch pipe and embedded in the wall; and

a dust collecting hose connected to the dust collecting pipe.

The structure for connecting a dust collecting hose of a

central vacuum cleaning system 1s briefly explained with

reference to Fig. 13. Fig. 13 shows a structure for connecting

a dust collecting hose of a central wvacuum cleaning system

according to the prior technology. As shown, the conventional

connecting structure (10) comprises a base plate (20) which is

— —

installed on the wall (not shown) of each room of a building; and

a connecting pipe (30) of which one end 1s connected to the base

plate (20) and the other end is connected to a dust collecting
hose (H).

At the base plate (20), an installation recess (22), wherein
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the end of a dust collecting pipe (29) projects from the rear,

1s formed, and a groove (24) is formed at one side of the

installation recess (22). Acontact point switch (S) is installed

i)

on the i1nner wall o:

a dust collecting pipe (29). One side of

a closedplate (26) 1s rotatably hinged at the installation recess
(22) of the base plate (20), and a handle (28) projects at the

other side of the closedplate (26), which is opposite to the hinged

portion. The contact point switch (S) comprising + and — switches

of the dust collecting pipe (29) is electrically connected to the

central vacuum cleaning system (not shown). A connecting pipe

(30) is provided with an inserting part (32) which projects in

F

the length direction of a front end thereof, and a connectingplate

C 1s installed on the outer periphery of the inserting part (32),

which contacts the contact point switch S of the dust collecting

pipe (29) to control the turn-on/off of the central vacuum

cleaning system.

In order to use a conventional structure for connecting a

P

dust collecting hose of the central vacuum cleaning system as

mentioned above, the user grips a handle (28) of the closed plate

(20) with one hand. Then, the user turns the closed plate (26)

on the center of the hinged portion and opens the dust collecting
pipe (29). With the other hand, the user grips the connecting
pipe (30) connected to a dust collecting hose (H) and inserts it

into the open end of the dust collecting pipe (29). Then, the

connecting plate (C) of the connecting pipe (30) pushes the + and

— switches of the dust collecting pipe (29) and the contact point

switch (S), respectively. At this time, the user can turn on/off

the central vacuum cleaning system by operating the switch, which

1s installed on the handle (not shown) at the end of the dust

collecting hose (H).

As a consequence, the central vacuum cleaning system turns
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p—

Ficult since the user inserts

on. However, this operation is dj

the connecting pipe (30) into the dust collecting pipe (29) as

he grips and pivots the closed plate (26) with one hand. Therefore,

there is a need for a constitution, wherein the connecting pipe

(30) connected with the dust collecting hose (H) can be easily
inserted into the dust collecting pipe (29) without opening the

closed plate (26) with hands of the user.

DISCLOSURE OF INVENTION

Therefore, the present invention is to solve the above

problems by providing a structure for connecting a dust collecting

hose of a central vacuum cleaning system, which can easily install

a connecting plate of a dust collecting hose at a dust collecting

pilipe.

In order to achieve the object, the present invention

i~

relates to a structure for connecting a dust collecting hose o

a central vacuum cleaning system comprising:

A pbase plate wherein a dust collecting pipe communicating

with the central vacuum cleaning system and one end of the dust

collecting pipe are connected backward; an installation recess

communicating with the dust collecting pipe is installed at the

front surface; and a closed plate for opening and closing the dust

collecting pipe is installed at the installed recess to be

rotatably opened and closed;

A connecting plate in which a dust collecting hose is

p—

connected to the rear side thereof, and which is inserted into

the dust collecting pipe to be electrically connected thereto;

and

An opening/closing member which is installed at the

connecting plate to pivotally open and close the closed plate of

the outlet member.
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A push part projects at one side of the closed plate of the

—

base plate; a supplementary push part extends at the end of the

push part to be bent; a groove of a corresponding shape of the

push part is formed at one side of the installation recess of the

base plate; an entrance hole is perforated through the bottom of

the groove; the connecting plate extends in the length direction;

i
p—

a guide protrusion having a horizontal guide hole at one side of

the outer periphery of the extended portion projects outwardly;

the opening/closing member is inserted into the guide hole of the

connecting plate so as to be slid back and forth, and the closed

plate is opened and closed as the front end of the opening/closing

member 1s slid through the entrance hole.

A supplementary installation recess is formed from the upper

part of the installation recess at the base plate; a plurality

of guide protrusions are extendedly formed in a lengthwise

gr—

direction at both circumferential surfaces of the connecting

plate; a stop plate is formed on the boundary with the inserting

o~

part; the front of the switch member is open and empty inside;

and a gulde rail is formed so that the guide protrusion of the

connecting plate is inserted to be slid in the inner sidewall.

As above, a structure for connecting a dust collecting hose

of a central vacuum cleaning system wherein a dust collecting pipe

1s communicated with the vacuum cleaning system and one end of

e

the dust collecting pipe is connected to the rear side; and an

installation recess is communicated with the dust collecting pipe

on the surface of the front side; characterized in that the

installation recess comprising a base plate where a closed plate
switching the dust collecting pipe is installed to be rotated and

switched. A dust collecting hose is connected at the rear of the

connecting plate, and is inserted into another dust collecting
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hose, belng electrically connected. A switchmember is installed

at the connecting plate, which rotationally switches the closed

—

plate of an outlet member. By the above constitution, the

=

connecting structure of the present invention has a working effect

y—

of largely i1mproving the cleaning process by inserting a push

g—

lever of a feed pipe installed in the front end o:

—
R

a connecting

F
—

plate into an installation recess of a base plate and a support

installation recess so that a closed plate is automatically

opened.

BRIEF DESCRIPTION OF DRAWINGS

gr—

Fig. 1 is a disassembled perspective view of connecting a

dust collecting hose of a central vacuum cleaning system according

F

to the preferred embodiments of the present invention;

Flg. 2 1s a sectional view, which shows an open condition

o~

of a closed plate by a push lever;

o
p—

Fig. 3 1s a sectional view, which shows a condition of

inserting a connecting plate of a dust collecting hose into an

exhaust pipe;

Fig. 4 is a disassembled perspective view of a structure

for connecting a dust collecting hose of a central vacuum cleaning

system according to other embodiments of the present invention;

Flg. 5 is a sectional view, which shows an open state of

the closed plate in Fig. 4.

Flg. 6 is a sectional view, which shows a state when a

connecting plate is slid and connected to the exhaust pipe;
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Fig. 7 1s a disassembled perspective view, which shows a

P

modified example of Fig. 4;

Fig. 8 is a sectional view of Fig. 7 assembled together;

Fig. 9 1s a disassembled perspective view, which shows

another modified example of Fig. 4;

Fig. 10 1s a sectional view of a combined state of Fig. 7,

which shows a condition when a blocking hole is located on the

lower part;

o

Fig. 11 is a sectional view of a combined state of Fig. 7,

which shows a condition when the blocking hole is located on the

upper part;

Fig. 12 is a disassembled perspective view, which shows

another modified example of Fig. 4; and

Fig. 13 is a sectional view, which shows a structure for

connecting a dust collecting hose of a central vacuum cleaning

system according to the prior technology.

The purpose and advantage of the device is going to be more

r—

clarified by the detailed description of the following

embodiments referring to the enclosed drawings.

DETAILED DESCRIPTION

Fig. 1 shows a disassembled condition of a structure (50)

for connecting a dust collecting hose of a central vacuum cleaning

system according to the preferred embodiments of the present

invention. Fig. 2 shows a condition wherein a closed plate (70)
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7

is rotated approximately 90 degrees by pushing a push lever (90)

of Fig. 1. Fig. 3 shows a condition wherein a connecting pipe
(80) which is connected to the dust collecting hose (H) in Fig.

2 1s inserted into a dust collecting pipe (78).

Referring to Figs. 1, 2 and 3, the connecting structure (50)

of the present 1invention has a base plate (60) wherein an

installation recess (62) is formed on the overall surface. N

the installation recess (62) of a base plate (60), the front end

of a dust collecting pipe (67) connected to the central vacuum

cleaning system (not shown) is combined from the rear, and a part

of 1t is exposed to the surface of the installation recess (62).

A contact point switch (S) 1s installed at the caliber of the dust
collecting pipe (78). The contact point switch (S) 1is

electrically connected to the central vacuum cleaning system (not

shown). Agroove (66) ismade on the periphery of the installation

recess (02) of the base plate (60). An entrance hole (68) is

perforated through the bottom of the groove (66). The base plate

g,

(60) is installed on the wall (not shown) of a building, or etc.

A closed plate (70) 1is extended to the outside from the

F

exterior of one side. At the free end o

F

a push part (74), a

support push part (76) 1is extendedly bent downward. A closed

plate (70) i1s installed at the installation recess (62) of the

‘)

base plate (60). There is a hinge combination at the bottom o:

the support push part (76) of the closed plate (70) and the groove

(66) of the base plate (60). A return spring (RS) is installed

at the combined part of the hinge, so the rotated closed plate

(70) can be restored into its original condition.

The 1inserting part (82) of a connecting pipe (80) is

projected at the front end. The inserting part (82) is made

smaller than the diameter of a connecting pipe (80). A connecting
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)

plate (C) 1s attached to the circumferential surface of the

inserting part (82). The connecting plate (C) is made of a

material which electricity can be conducted through. Anelectric

gr—

wlre (not shown) is laid through the inside of a dust collecting

hose (H) and a connecting pipe (80) in the connécting plate (C),

being electrically connected. A connecting plate (C) 1is

F

connected with a contact point switch (S) of a dust collecting

pipe (78), controlling the operation of the central wvacuum

cleaning system.

The 1inserting part (82) of the connecting pipe (80) is

inserted into the end of the dust collecting pipe (78) which is

projected towards the installation recess (62) of the base plate

(60) . A dust collecting hose (H) is combined at the rear end of

the connecting pipe (80). A guide protrusion (84) where a guide

r—

hole (84a) is perforated, is outwardly projected at the upper part

of the outer surface of the connecting pipe (80). A push lever

(90) 1s inserted into a guide hole (84a) of a guide protrusion

(84) . Ideally, a push lever (90) is made in a flat stick shape.

At one end of a push lever (90), a push protrusion (92) is projected

at the bottom. At the other end, a protrusion (94) for preventing

a separation is projected at the top surface.

The working effects of a structure for connecting a dust

F

collecting hose of a central vacuum cleaning system according to

the preferred embodiments of the present invention with the above

constitution are explained referring to the enclosed drawings.

Referring to Fig. 2, the user completely pushes a push lever

(90) towards the front. Then, a push lever (90) is slid at the

gulde hole (84a) of the guide protrusion (84) of a connecting pipe

(80), and the sliding is stopped when the protrusion (94) for

preventing a separation contacts the part of a guide protrusion
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—

(84) . In this condition, the user pushes the upper part of a push

lever (90) with his thumb, and makes the push lever (90) not move

by gripbing a connecting pipe (80) with his four other fingers.

Subsequently, the user inserts the front end of a push lever (90)

5 projected forwardly into the entrance hole (68) of a base plate

a closed plate (70),

N

(60) . Then, the support push part (76) o:

which is located at a part of the entrance hole (68), is pushed

po—

backward by the front end of a push lever . Accordingly, a closed

plate (7/0) 1s pivoted centering the hinge combined part, towards

10 the bottom of a push lever (90). At this time, the closed plate

=

(70) 1s completely rotated in a right angle from the surface of

the base plate (6lO) by the push protrusion (92) of the push lever
(90) .

15 Referring to Fig. 3 again, when the pivot of a closed plate

(70) 1s completed, the user moves a connecting pipe (80) towards

a dust collecting pipe (78) while leaving the push lever (90) being

blocked. At this time, the rear end of a push lever (90) is more

projected to the rear of the guide protrusion (84) of a connecting

20  plipe (80). If the connecting pipe (80) moves towards the dust

collecting pipe (78), the inserting part (82) of a connecting pipe
(80) 1s completely inserted into the dust collecting pipe (78).

F

At this time, the connecting plate (C) of an inserting part (82)

pushes the contact point switch (S) of a dust collecting pipe (78),
20 ~and operates the central vacuum cleaning system (not shown) by

controlling the handle switch (not shown) installed at the end

of a dust collecting hose (H).

Afterwards, when the cleaning is completed, the user pulls

30 out the inserting part (82) of the connecting pipe (80) from the

dust collecting pipe (78) in a reverse sequence, and then, pulls

out the push lever (90) from the entrance hole (68) of the base

plate (60). As a consequence, the closed plate (70) closes the
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open end of the dust collecting pipe (78) due to a restoration

power of a return spring (RS).

Fig. 4 illustrates a disassembled condition of a structure

(50) for connecting a dust collecting hose of a central vacuum

cleaning system according to other embodiments of the present

invention. Fig. 5 shows an open condition of a closed plate (70)

of Fig. 4, and Fig. 6 shows that a connecting pipe (80) is combined

with the dust collecting pipe (78) of Fig. 4.

As shown in Figs. 4, 5 and 6, a support installation groove

(64) 1s made at the base plate

ﬁ

(60)

as 1t i1is extended from the

upper part of the installation groove (62). A support

installation groove (64) is formed around the periphery of the

push protrusion (92) of a closed plate (70). The overall shape

of the combination of the instal

lation groove (62) and the support

installation groove (64) is “U” wherein the upper part is closed.

A plurality of contact switche

s (S)

are installed on the lower

inner surface of the installation groove (62).

A stop flange (86) is projected towards the outside on the

boundary with an inserting part (82) on the circumferential wall

of a connecting pipe (80). Also

, a plurality of guide protrusions

(88) are protracted in a length direction from the stop flange

(86) on the circumferential su

rface o:

y—

" a connecting pipe (80).

The guide protrusions (88) are formed on both sides of the

connecting pipe (80).

A feed pipe (100) is inste

surface of a connecting pipe

(80) .

A

lled on the circumferential

"eed pipe (100) is made

corresponding to an installation groove (62) and a support

installation groove (64). A feedpipe (100) is empty with an open

front. At least one guide protrusion is projected downward at
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the ceiling of the feed pipe (100). A sliding hole (104) of the

connecting pipe (80), which is an exteriorly locs

F
p—
—

on the inner wall of the closed rear o:

protrusion (102) is to increase the installing:

a feed pipe (100).

ted, 1s created

A gulide

‘unction by making

the feed pipe (100) not contact the surface when inserted into

the i1nstallation groove (62).

r-
——n

The working effect of the structure

P
—
—

collecting hose o:

P

for connecting a dust

a central vacuum cleaning system is explained

according to other embodiments of the present invention,

referring to the enclosed drawings.

Referring to Fig. 5 again, the user

pipe (100) into the circumferential surface o:
(80). At this time, a guide protrusion (88) o:

(80) 1s inserted into each guide rail (106) o

firstly inserts a :

Lo

-

f the

—
i

“eed

connecting pipe

connecting pipe

feed pipe (100)

r—

and slid. At the same time, a sliding hole (104) of a feed pipe

(LO0) contacts the circumferential surface o:

-

i

connecting pipe

(80) . The feed pipe (100) inserted into the connecting pipe (80)

is pushed until the closed rear inner wall contacts a stop flange

(86). Then, the user inserts an installs

tion groove (62) o:

Iy

d

pbase plate (60) and a support installation groove (64) into the

open end of a feed pipe (100). As a consequence, the support push

part (/6) of a closed plate (70), which is projected from inside

the support installation groove (64), is pressed, retreated, and

pivoted centering the combined part by hinge.

the closedplate (70), whichusedtobe in &

That 1s to say,

 condition of contacting

the end of a dust collecting pipe (78), gets separated, and remains

as being rotated within approximately 90 degrees.

Referring to Fig. 5 again, the user inserts a feed pipe (100)

‘)

into the circumferential surface of a connecting pipe (80). At

this time, the guide protrusion (88) of

-

. connecting pipe (80)
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is inserted into each guide rail (106) of a feed pipe (100),

becoming a sliding guide. At the same time, the slidinghole (104)

1}

of a feed pipe (100) contacts the circumferential surface of a

connecting pipe (80). The feed pipe (100) inserted into the

connecting pipe (80) is pushed until the inner wall of the closed

rear contacts a stop flange (86). Then, the user inserts the open

-
h——

=

end of a feed pipe (100) into the installation groove (62) of a

base plate (60) and the support installation groove (64). As a

consequence, the support push part (76) of a closed plate (70),

which i1s projected from inside the support installation groove

(64), 1s pressed, retreated, and pivoted centering the combined

part by a hinge. That is to say, the closed plate (70), which

r—
pr—
el

used to be in a condition of contacting the end of a dust collecting

pipe (78), gets separated, and remains as being rotated within

approximately 90 degrees.

Referring to Fig. 6 again, the user pushes a connecting pipe

(80) to the dust collecting pipe (78) direction. Then, the

inserting part (82) of a connecting pipe (80) is inserted into

the open end of a collecting dust pipe (78). At this time, the

guide protrusion (88) of a connecting pipe (80) is forwardly slid

a feed pipe (100), at the

F
p—
R

according to the guide rail (106) o:

same time, a connecting pipe (80) moves forward being inserted

into the sliding hole (104) of a feed pipe (100).

Fig. 7 is a modified example of a base plate (20) and a feed

pipe (100) as shown from Fig. 4. Fig. 8 shows a connecting plate

(80) from Fig. 7, being combined with a base plate (60).

Referring to Figs. 7 and 8, a connecting pipe (80) having

a dust collecting hose (H) is fixed on the wall of the closed rear

= p—

of a feed pipe (100). A plurality of connecting plates (C) are

iy

installed at both circumferential surfaces o:

a feed pipe (100).
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Yy

a feed

This is to electrically connect the connecting plate (C) o:

pipe (100) to the contact point switch (S) of a base plate (60)

when the feed pipe (100) is inserted into the installation groove

(62) of a base plate (60) and the support installation groove (64).

By the above constitution, 1f a feed pipe (100) is inserted

into the installation groove (62) and the support installation

groove (64) of a base plate (60), a closed plate (70) pivots with

centering a hinge combined part of a push (74) by the feed pipe

(100), opening a dust collecting pipe (78). Therefore, the feed

_
—
e

pipe (100) becomes a connecting path of air or other impurities

as 1t communicates with the dust collecting pipe (78). At this

gr—
—

time, each connecting plate (C) of a feed pipe (100) is

electrically conﬁected to the contact point switch (S) installed

at the installation groove (62) of a base plate (60). By
installing a blocking £film (79) on the bottom of the closed plate

(70) , 1t can prevent impurities from flowing backward into the

space made between a push part (74) and a base plate (60)

s
ol

Fig. 9 illustrates another example of a feed pipe (100) of

Fig. 4. Figs. 10 and 11 show that the connecting pipe (80) of Fig.

7 is combined with the base plate (60) of Fig. 7.

As shown in Figs. 9, 10 and 11, an assembly hole (108) is

F

perforated through the closed rear wall of a feed pipe (100). n

the inner wall of a feed pipe(100), a ring-shaped assembly groove

(108a) 1s made. At the front end of a connecting pipe (80), a

rotational protrusion (80a) corresponding to the assembly groove

"

(108a) of the feed pipe (100) is projected. Also, at the front
end of a feed pipe (100), a blocking part (89) is projected as

it 1s extended from the rotation protrusion (80a) in a length

direction. At bothcircumferential surfaces of a feedpipe (100),

a plurality of connecting plates (C) are installed. Hence, when
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a pipe (100) is inserted into the installation groove (62) and

a support installation groove (64) of a base plate (60), the

connecting plate (C) of the feed pipe (100) is electrically

connected to the contact point switch (S) of the base plate (60).

By the above constitution, if a feed pipe (100) is inserted

into the installation groove (62) and the support installation

.y

groove (64) of a base plate (60), a closed plate (70) is rotated,

opening a dust coilecting pipe (78). At the same time, a blocking
10 part (89) o:

N

a connecting pipe (80) contacts the lower part of

the open end of the dust collecting pipe (78). Next, the user
manually rotates the connecting pipe (80) in clockwise and

counterclockwise directions. Accordingly, the blocking part

(89) of a connecting pipe (80) contacts the upper part of the open

15 end of a dust collecting pipe (78).

Fig. 12 illustrates another modified example of a closed

plate (70) and a feed pipe (100) of Fig. 4. As shown in Fig. 13,

a support installation groove (65) is formed fromthe installation

20 groove (62) till the upper and lower parts of the base plate (60).

Ideally, a support installation groove (65) 1is usually

rectangular, but it can also be circular, or etc. A closed plate

(70) 1ncludes the upper closed plate (72) and the lower closed

plate (72a). These closed plates (72) (72a) are combined to a

2o  base plate (60), respectively, with a hinge. It is ideal to make

a feed pipe (100) in a square shape corresponding to the support

installation groove (65).

When the user inserts a feed pipe (100) into the support

30 installation groove (65) of a base plate (60), the upper closed

plate (72) and the lower closed plate (72a) are pivoted upwards

and downwards, respectively, opening the dust collecting pipe
(78) .
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INDUSTRIAL APPLICABILITY

As mentioned above, a structure for connecting a dust

el

collecting hose of a central vacuum cleaning system according to

=

the embodiments of the present invention has a working effect of

largely improving the cleaning process only if a push lever or

a feed pipe at the connecting plate i1s inserted into an

installation groove or a support installation groove so that a

closed plate 1is automatically open, instead of separately opening

the closed plate installed at the base plate.

Although the present invention is specifically explained

wlith the above embodiments, the present invention is not limited

p—

thereof as stated above. Therefore, a person skilled in the art

can modify the invention within an ordinary knowledge to which

the present invention pertains.
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CLAIMS

F
p—
—_—

1. A structure for connecting a dust collecting hose of a

central vacuum cleaning system wherein a dust collecting pipe is

5 communicated with the vacuum cleaning system and one end of the

dust collecting pipe 1is connected to the rear side; and an

installation recess is communicated with the dust collecting pipe

on the surface of the front side; characterized in that the

installation recess comprising a base plate where a closed plate

10 switching the dust collecting pipe is installed to be rotated and

switched; a connecting plate where the dust collecting hose 1is

connected to the rear end, is inserted into the dust collecting

pipe and electrically connected; and a switching member which is

installed in the connecting plate to rotate and switch the closed

F

15 plate of the outlet member.

=

2. A structure for connecting a dust collecting hose of a

central vacuum cleaning system as in claim 1 wherein a push part

1s projected at one side of the closed plate of the base plate;

20  a support push part is extendedly bent at the end of the push part;

a groove corresponding to the push part is formed at one side of

the installation recess of the base plate; an entrance hole is

perforated through the bottom of the groove; the connecting plate

1s extended according to the lengthwise direction; a guide

20 protrusion is projected outwardly having a horizontal guide hole

at one side of the extended circumferential surface; the switching

member 1s inserted into the guide hole of the connecting plate

and installed to be slid in the front and in the rear, and the

closed plate is switched as the front end of the switch member

30 1s slid through the entrance hole.

3. A structure for connecting a dust collecting hose of a

central vacuum cleaning system as in claim 2 wherein a push
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protrusion is projected to the lower direction in the bottom

surface of the front end of the switching member so that the closed

plate can be completely opened wide.

i)

4. A structure for connecting a dust collecting hose of a

central vacuum cleaning system as in claim 1 wherein a support

installation recess 1is formed from the upper part of the

installation recess at the base plate; a plurality of guide

protrusions are extendedly formed in a lengthwise direction at

P

both circumferential surfaces of the connecting plate; a stop

plate 1is formed on the boundary with the inserting part; the front

of the switch member is opened and emptied inside; and a guide

rall is formed so that the guide protrusion of the connecting plate

1s inserted to be slid in the inner sidewall.

r=se
pr—
e

5. A structure for connecting a dust collecting hose of a

central vacuum cleaning system as in claim 1 wherein a support

groove 1s formed from the upper part of the installation recess

at the base plate; a rotating protrusion is projected at the front

end of the connecting plate; a blocking part is extended from the

rotating protrusion in a lengthwise direction and the blocking

part 1s projected; a pivot hole, where the connecting plate is

inserted and pivoted, is perforated through the wall of the closed

rear of the switch member; and a ring shaped pivot hole is formed,

where the rotating protrusion is inserted and guided, at the inner

wall.

©. A structure for connecting a dust collecting hose of a

central vacuum cleaning systemas inclaiml or 5 wherein the closed

plates are plural.
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