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Therefore, the liquid X in the container a may be oxidized by the trapped
air Y. To prevent such The present invention relates to a pump as-
oxidization of the liquid X, it has been necessary to sembly. In
particular, it relates to a pump assembly  replace the air Y with nitrogen
gas when the liquid which has a container for storing a liquid, such as a
5   X is sealed. Such a replacing procedure is however chemical solution,
in isolation from ambient air so  tedious and time-consuming. that the
stored liquid will be protected from being    It is an object of the
present invention to pro- modified, e.g., oxidized, by the air and which
can  vide a pump assembly for ejecting a liquid, such as discharge the
stored liquid from the container while  a chemical solution, from a
container while isolating retaining the liquid in isolation from ambient
air.  io  the liquid in the container from ambient air, the In the prior
art, GB-A-2197693 discloses a      pump assembly having a mechanism which
can pump assembly of the type having the features      easily remove air
from the container which is which form the preamble of claim 1.
trapped therein when the container is filled with Another known pump
assembly is shown in        liquid and sealed. longitudinal cross section
in Figure 4 of the accom-   is  According to the present invention, there
is panying drawings.                                  provided a pump
assembly comprising: The pump assembly shown in Figure 4 com-          a
substantially cylindrical container for storing prises a substantially
cylindrical container a with  a liquid therein, said container having first
and opposite open ends, a pump b mounted in the        second opposite open
ends; upper end of the container a, and a gasket c   20      a pump mounted
at the first end of the con- slidably inserted in the bottom end of the
container  tainer and having a suction port for drawing the a. With the
pump b mounted in the upper end of     liquid from said container and an
outlet port for the container a, a liquid X, such as a chemical
discharging the liquid; solution, is filled in the container a through the
sealing means slidably inserted in the second bottom end thereof and the
gasket c is inserted   25  end of the container for sealing the liquid in
the into the container a until the gasket c contacts the  container, said
sealing means being in contact with surface of the liquid X The liquid X is
thus sealed  the liquid and being slidable towards said pump in the
container a in isolation from ambient air.  when the liquid is discharged
by said pump; and After the liquid X is sealed in the container a, the   a
slanted portion disposed in said first end of bottom end of the container a
9is closed by an air-  30  the container and having a slanted surface
extend- permeable bottom lid d.                            ing continuously
from an inner peripheral surface of The pump b may be a pump disclosed in,
for      said container and converging away from said seal- example,
JP-A-61-263668. When a presser e of the   ing means, said suction port of
said pump commu- pump b is pressed by, for example, a finger, the
nicating with the interior space of said container pump b draws in the
liquid X from the container a   35  substantially at the converging end of
said slanted through a suction port f and ejects the liquid X   surface,
from an outlet port g. The suction port f of the       characterised in
that said sealing means com- pump b which is installed in the upper end of
the  prises a gasket, and in that said slanted portion has container a
extends through a neck h on the upper  a projection which projects
outwardly from said end thereof and is immersed in the liquid X.   40
container substantially at said converging end and When the liquid X in the
container a is drawn   which has a through hole, said suction port being
and ejected out of the container a by the pump b,  fitted over said
projection and communicating with the gasket c slides towards the pump b
while in    the interior space of said container through said contact with
the surface of the liquid X as the    hole. amount of liquid X in the
container a is progres-  45  If air enters the container when the liquid is
sively reduced. Therefore, the liquid X stored in the  filled and sealed in
the container, it is trapped container a remains sealed, i.e. in isolation
from the  between the slanted surface and the liquid in the ambient air,
and is prevented from being modified,  container and is collected along the
slanted surface e.g., oxidized by contact with the ambient air.    into a
region near the converging end of the slant- While the liquid X sealed in
the container a   50  ed surface, when the container is turned upside
remains isolated from the ambient air, air often   down so that the pump is
directed upwardly. When tends to flow into the container a when the liquid
X  the pump is actuated, the air is drawn along the is introduced into the
container a. The air Y, which  slanted surface into the suction port and
then dis- enters into the container a when it is filled with  charged from
the outlet port. Thereafter, the liquid liquid X is trapped between the
suction port f of  55  stored in the container is drawn into the suction
the pump b and the neck h and cannot be easily     port and discharged from
the outlet port. As the removed from the container a after the liquid X has
liquid is gradually discharged out of the container, 



been sealed in the container a.                    the gasket is caused to
slide towards the pump 2    3                EP 0 446 513 B1
4 whilst remaining in contact with the stored liquid,  the container 1
which is filled with the liquid X, and which is therefore kept in isolation
from ambient  a bottom lid 5 fitted in the bottom end of the air.
container 1 in which the gasket 4 is inserted. The Because the suction port
of the pump is fitted  bottom lid 5 has a vent hole 6 through which a over
the projection projecting outwardly from the   5   space between the bottom
lid 5 and the gasket 4 container substantially at the converging end of the
communicates with the exterior of the container 1. slanted surface and
communicates with the interior   The upper end of the container 1 opens
out- space of the container through the through hole   wardly through a
neck 7 whose diameter is slightly defined in the projection, the tip end of
the suction  smaller than the diameter of the barrel portion of port is
isolated from the interior space of the con-  io  the container 1. A hollow
inner plug 8 having an tainer by the slanted portion. Thus the tip end of
open upper end is inserted in the neck 7. The inner the suction port is
prevented from contacting the  plug 8 has a lateral flange 8a on its upper
end, liquid in the container before the trapped air is  which engages the
upper end of the neck 7. completely drained from the container. Conse-
The inner plug 7 has a substantially conical quently, the air trapped in
the container can fully  15  slanted portion 9 on its lower end, the
slanted be removed.                                       portion 9 being
concentric with a barrel portion of Therefore, any air which is trapped in
the con-  the container 1. With the inner plug 8 fitted in the tainer can
easily be removed from the container   neck 7, the slanted portion 9 has an
inner slanted when the pump is operated after the liquid is     surface 10
which extends continuously from the sealed in the container. Accordingly,
the liquid  20  inner peripheral surface of the barrel portion of the
sealed in the container can be stored in the con-  container 1 and the neck
7 and converges upwar- tainer without being contacted by air.
dly into a projection 11 projecting upwardly from The pump assembly may
further comprise an     the centre of the slanted portion 9. The projection
inner plug inserted in the one end of the container,  11 has a vertical
through hole 12 which commu- the slanted portion being disposed on an end
of  25  nicates with the interior space of the container 1. the inner plug
which faces into the container. The   The adapter 3 is in the form of a
hollow cyl- advantage of this is that the pump assembly can   inder
comprising a larger-diameter portion 13 be used with a variety of
containers when the inner  whose lower portion is threaded over the neck 7
of plug is fitted in the end of the container used.  the container 1, with
the neck 7 and the inner plug Therefore, any trapped air can be removed by
the   30  8 being concentrically disposed in the larger-diam- pump from any
of these various containers.        eter portion 13. The adapter 3 also has
a smaller- The slanted surface may be substantially coni-  diameter portion
14 which is concentrically thread- cal in shape. Thus it may easily be
formed integ-  ed. rally with the container or the inner plug.          An
annular member 15 is fixed to the upper For a better understanding of the
invention and  35  inner peripheral surface of the larger-diameter por- to
show how the same may be carried into effect,  tion 13 of the adapter 3.
When the larger-diameter reference will now be made, by way of example
portion 13 is threaded over the neck 7, the annular only, to the
accompanying drawings in which:      member 15 and the neck 7 clamp the
flange 8a FIG. 1 is a longitudinal cross-sectional view of a  therebetween,
thereby securely holding the inner pump assembly in accordance with the
present  40  plug 8 in position. invention;
Referring to Figure 2, the pump 2 is of a FIG. 2 is a longitudinal
cross-sectional view of a  construction which is basically the same as the
conventional pump which can be used in the      pump disclosed in Japanese
Laid-Open Patent pump assembly of FIG. 1;
Publication No. 61(1986)-263668. The pump 2 has FIG. 3 is a fragmentary,
partly exploded cross-  45  a vertically movable presser 16 projecting
upwardly sectional view showing the manner in which a   from the upper end
of a casing 17, a suction port liquid can be filled and sealed in the
container of  18 integral with the lower distal end of a cylinder the pump
assembly of FIG. 1; and                19 which is fixed to the casing 17
and which FIG. 4 is a longitudinal cross-sectional view of a  extends
concentrically downwardly from within the conventional pump assembly.
50  casing 17, and an outlet port 20 extending laterally As shown in Figure
1, a pump assembly com-    from the upper end of the presser. The smaller-
prises a substantially cylindrical container 1 with  diameter portion 14 of
the adapter 3 is threaded 



opposite open ends, a pump 2 mounted on one       into the casing 17 of the
pump. In this manner, the end (hereinafter referred to as the "upper end")
of  pump is mounted at the upper end of the container the container 1
through an adapter 3, for drawing  55  1. The suction port 18 of the pump
is fitted over and ejecting a liquid X which is filled in the con-  the
projection 11 such that the lower tip end of the tainer 1, a gasket 4
slidably inserted in the other  suction port 18 abuts against the upper
surface of end (hereinafter referred to as the "bottom end") of  the
slanted portion 9 substantially near the con- 3    EP 0 446 513 B1
6 verging end of the slanted surface 10 (see Figure  Y is drawn along the
slanted surface 10 through the 1).
suction port 18 into the pump chamber 22. When The presser 16 is normally
urged to move       the presser 16 is depressed again, the trapped air
upwardly by a spring 21 disposed in the cylinder   Y is discharged from
the pump chamber 22 19. The cylinder 19 defines therein a pump cham-
through the outlet port 20. This process is repeated ber 22 which can be
pressurized when the presser   to discharge the air Y gradually from within
the 16 is depressed. The interior space of the outlet  slanted portion 9.
The gasket 4, while being held in port 20 communicates with the pump
chamber 22      contact with the liquid X, is caused to slide in the
through a valve 23 which is opened when the        container 1, forcing the
liquid X towards the suction presser 16 is depressed. The interior space of
the   10  port 18. Thereafter, the liquid X is drawn from the suction port
18 communicates with the pump         suction port 18 and ejected from the
outlet port 20. chamber 22 through a valve 24 which is opened in   At this
time, the liquid X in the container 1 is response to a reduction in the
pressure in the     sealed in the container 1 while being isolated from,
pump chamber 22 when the presser 16 returns to     i.e., out of contact
with, the ambient air. its original position under the bias of the spring
21.  is  With the pump assembly of the present inven- When the presser 16
of the pump 2 is depressed     tion, after the liquid X is filled and
sealed in the by a finger and then released so as to return to its
container 1, the pump 2 is operated to discharge original position, the
liquid X stored in the container  the air Y which may be trapped in the
container 1 1 is drawn through the suction port 18 and the     when the
liquid X is filled in the container 1. valve 24 into the pump chamber 22.
When the   20   Therefore, the liquid X is stored in the container 1
presser 16 is depressed again, the liquid X which  in isolation from the
ambient air, and can be dis- has been drawn into the pump chamber 22 is
charged from the container 1 when necessary. ejected out of the outlet port
20 through the valve    Since the tip end of the suction port 18 is 23.
isolated from the interior space of the container 1 To fill and seal the
liquid X in the container 1,  25  by the slanted portion 9, the tip end of
the suction the inner plug 8 is first fitted in the neck 7. Then  port 18
is prevented from contacting the liquid X in the container 1 is turned
upside down to direct the  the container 1, thus not starting to draw any
liquid upper end thereof downwardly. Then, the liquid X   X from the
container (1), before the air Y is com- is filled in the container 1
through the bottom end  pletely expelled from said container 1. Consequent-
thereof which is now positioned upwardly.     30  ly, the air Y trapped in
the container 1 can be fully The gasket 4 is then inserted into the
container  removed. 1 through the bottom end until the gasket 4 is
The slanted portion 9 for collecting any trapped brought into contact with
the surface of the liquid  air Y into the region directly beneath the
suction X The liquid X is now sealed in the container 1.   port 18 is
provided by the inner plug 8 which is Subsequently, the bottom lid 5 is
fitted into the   35  fitted in the container 1. Therefore, the pump as-
bottom end of the container 1, thereby closing the  sembly shown in Figures
1 and 3 may be incor- bottom end. The container 1 is reversed again to
porated in a container which has no slanted portion direct its upper end
upwardly, as shown in Figure  on its upper end, as with the container 1,
for the 1.                                                 removal of
trapped air. Alternatively, as shown in Figure 3, the gasket  40 4 is
inserted in the bottom end of the container 1,  Claims and the bottom end
thereof is closed by the bottom lid 5. Thereafter, the liquid X is filled
in the con-  1. A pump assembly comprising: tainer 1 through the neck 7 on
the upper end              a substantially cylindrical container (1) for
thereof, after which the pump 2 is mounted at the   45  storing a liquid
(X) therein, said container (1) upper end of the container 1 via the
adapter 3, thus   having first and second opposite open ends; sealing the
liquid X in the container 1.                  a pump (2) mounted at the
first end of the 



While the liquid X is being filled and sealed in   container (1) and having
a suction port (18) for the container 1 as described above, air Y may be
drawing the liquid (X) from said container (1) trapped in the container 1.
When the upper end of  50  and an outlet port (20) for discharging the the
container 1 is directed upwardly as shown in      liquid (X); Figure 1, the
air Y which is trapped in the container     sealing means slidably inserted
in the sec- 1 rises in the liquid X and is collected along the     ond end
of the container (1) for sealing the slanted surface 10 toward the
converging end           liquid (X) in the container  (X), said sealing
thereof toward a region below the suction port 18   56  means being in
contact with the liquid (X) and of the pump 2.
being slidable towards said pump (2) when the When the presser 16 is
depressed and re-           liquid  (X) is discharged by said pump (2); and
leased so as to return to its original position, the air  a slanted portion
(9) disposed in said first 4    5                 EP 0 446 513 B1
6 verging end of the slanted surface 10 (see Figure  Y is drawn along the
slanted surface 10 through the 1).
suction port 18 into the pump chamber 22. When The presser 16 is normally
urged to move       the presser 16 is depressed again, the trapped air
upwardly by a spring 21 disposed in the cylinder  Y is discharged from  the
pump chamber 22 19. The cylinder 19 defines therein a pump cham-   5
through the outlet port 20. This process is repeated ber 22 which can be
pressurized when the presser  to discharge the air Y gradually from within
the 16 is depressed. The interior space of the outlet  slanted portion 9.
The gasket 4, while being held in port 20 communicates with the pump
chamber 22      contact with the liquid X, is caused to slide in the
through a valve 23 which is opened when the        container 1, forcing the
liquid X towards the suction presser 16 is depressed. The interior space of
the   10  port 18. Thereafter, the liquid X is drawn from the suction port
18 communicates with the pump         suction port 18 and ejected from the
outlet port 20. chamber 22 through a valve 24 which is opened in   At this
time, the liquid X in the container 1 is response to a reduction in the
pressure in the    sealed in the container 1 while being isolated from,
pump chamber 22 when the presser 16 returns to    i.e., out of contact
with, the ambient air. its original position under the bias of the spring
21.   15     With the pump assembly of the present inven- When the presser
16 of the pump 2 is depressed    tion, after the liquid X is filled and
sealed in the by a finger and then released so as to return to its
container 1, the pump 2 is operated to discharge original position, the
liquid X stored in the container  the air Y which may be trapped in the
container 1 1 is drawn through the suction port 18 and the    when the
liquid X is filled in the container 1. valve 24 into the pump chamber 22.
When the   20  Therefore, the liquid X is stored in the container 1 presser
16 is depressed again, the liquid X which  in isolation from the ambient
air, and can be dis- has been drawn into the pump chamber 22 is
charged from the container 1 when necessary. ejected out of the outlet port
20 through the valve   Since the tip end of the suction port 18 is 23.
isolated from the interior space of the container 1 To fill and seal the
liquid X in the container 1,  25  by the slanted portion 9, the tip end of
the suction the inner plug 8 is first fitted in the neck 7. Then  port 18
is prevented from contacting the liquid X in the container 1 is turned
upside down to direct the  the container 1, thus not starting to draw any
liquid upper end thereof downwardly. Then, the liquid X  X from the
container (1), before the air Y is com- is filled in the container 1
through the bottom end  pletely expelled from said container 1. Consequent-
thereof which is now positioned upwardly.     30  ly, the air Y trapped in
the container 1 can be fully The gasket 4 is then inserted into the
container  removed. 1 through the bottom end until the gasket 4 is
The slanted portion 9 for collecting any trapped brought into contact with
the surface of the liquid  air Y into the region directly beneath the
suction X. The liquid X is now sealed in the container 1.  port 18 is
provided by the inner plug 8 which is Subsequently, the bottom lid 5 is
fitted into the   35  fitted in the container 1. Therefore, the pump as-
bottom end of the container 1, thereby closing the  sembly shown in Figures
1 and 3 may be incor- bottom end. The container 1 is reversed again to
porated in a container which has no slanted portion direct its upper end
upwardly, as shown in Figure  on its upper end, as with the container 1,
for the 1.                                                removal of
trapped air. Alternatively, as shown in Figure 3, the gasket  40 4 is
inserted in the bottom end of the container 1,  Claims and the bottom end
thereof is closed by the bottom 



lid 5. Thereafter, the liquid X is filled in the con-  1. A pump assembly
comprising: tainer 1 through the neck 7 on the upper end              a
substantially cylindrical container (1) for thereof, after which the pump 2
is mounted at the   45  storing a liquid (X) therein, said container (1)
upper end of the container 1 via the adapter 3, thus  having first and
second opposite open ends; sealing the liquid X in the container 1.
a pump (2) mounted at the first end of the While the liquid X is being
filled and sealed in   container (1) and having a suction port (18) for the
container 1 as described above, air Y may be      drawing the liquid (X)
from said container (1) trapped in the container 1. When the upper end of
50  and an outlet port (20) for discharging the the container 1 is directed
upwardly as shown in      liquid (X); Figure 1, the air Y which is trapped
in the container     sealing means slidably inserted in the sec- 1 rises in
the liquid X and is collected along the    ond end of the container (1) for
sealing the slanted surface 10 toward the converging end          liquid
(X) in the container (X). said sealing thereof toward a region below the
suction port 18  55  means being in contact with the liquid (X) and of the
pump 2.                                        being slidable towards said
pump (2) when the When the presser 16 is depressed and re-          liquid
(X) is discharged by said pump (2); and leased so as to return to its
original position, the air  a slanted portion (9) disposed in said first 4
7                 EP 0 446 513 B1                     8 end of the
container (1) and having a slanted      schragten Flache (10) mit dem
Innenraum des surface (10) extending continuously from an        Behalters
(1) in Verbindung steht; inner peripheral surface of said container (1)
dadurch gekennzeichnet, daB die Dich- and converging away from said sealing
means,       tungsvorrichtung sine Dichtung (4) umfalt und said suction
port (18) of said pump (2) commu-   5  daB das angeschrligte Teil (9) einen
Vorsprung nicating with the interior space of said con-      (11) hat, der
am zulaufanden Endo aus dem tainer (1) substantially at the converging end
of  Behalter (1) vorsteht und der ein Durchgangs- said slanted surface
(10),                         loch (12) besitzt, wobei die Saug6ffnung (18)
characterised in that said sealing means        Uber dem  Vorsprung (11)
befestigt ist und comprises a gasket (4), and in that said slant-  10
durch das Loch (12) mit dem Innenraum des ed portion (9) has a projection
(11) which pro-    Behalters (1) in Verbindung steht. jects outwardly from
said container (1) sub- stantially at said converging end and which has  2.
Pumpenanordnung nach Anspruch 1, die zu- a through hole (12), said suction
port (18)        dam einen Innenpfropf (8) aufweist, der in das being
fitted over said projection (11) and com-   15  erste Ende des Behalters
(1) eingepaft ist, municating with the interior space of said con-    wobel
das angeschragte Teil (9) sich an dem tainer (1) through said hole (12).
Ende des Innenpfropfs (8) befindet, das in den Bealiter (1) zeigt. 2. A
pump assembly as claimed in claim 1, fur- ther comprising an inner plug (8)
inserted in  20   3  Pumpenanordnung nach Anspruch 1 oder 2, said first end
of the container (1), said slanted  dadurch gekennzeichnet, daB die
angeschragte portion (9) being disposed on the end of said      Oberflache
(10) im wesentlichen konisch ge- inner plug (8) which faces into said
container     formt ist. (1). 25   Revendicatlons 3. A pump assembly as
claimed in claim 1 or 2, characterised in that said slanted surface (10)
1. Agencement de pompe compranant: is substantially conically shaped.
un recipient sensiblement cylindrique (1) pour y stocker un liquide (X),
ledit recipient (1) PatentansprUche                               30
comportant des premibre et seconde extremi- tes ouvertes opposaes; 1.
Pumpenanordnung, umfassend:                            une pompe (2) montae
A la premibre ex- einen Behilter (1) zum  Einlager  einer        trdmitd du
recipient (1) et comportant un orifice FlOssigkeit (X), der im wesentlichen
zylindri-     d'aspiration (18) pour aspirer le liquide (X) schen ist und
gagenlberliegende, erste und   35    dudit recipient (1) et un orifice de
sortie (20) zweite offene Enden besitzt;                       pour
refouler le liquide (X); eine Pumpa (2), die am ersten Ende des
des moyens d 'tanchdite inseres de fagon 



Behfilters (1) angebracht ist und die zum Ab-      coulissante dans la
seconde extr~mit6 du rdci- ziAhen der Fllssigkeit (X) aus dem Behalter (1)
pient (1) pour enfermer de fagon Mtanche le eine Saugoffnung (18) und zum
Abgeben der  4o      liquide (X) dans le recipient (1), lesdits moyan
FlUssigkeit (X) ine Ausgangsoffnung (20) be-       d'4tanchMit4 dtant an
contact avec le liquids sltzt;
(X) et pouvant coulisser vers ladite pompe (2) eine Dichtungsvorrichtung,
die in dem           quand le liquide (Q est refould par ladite pom-
zweiten Enda des Behalters (1) verschieblich       pe (2); at eingefUhrt
ist, zum EinschlieBen der FlUssigkeit  45   une partie inclin6e (9) situee
& ladite pro- (X) in den Behalter (1), wobei die Dichtungs-      mibre
extr~mit6 du recipient (1) at comportant vorrichtung mit der FlUssigkeit
(X) in Kontakt     une surface inclinde (10) s'dtendant de fagon steht und
zur Pumpe (2) hin verschieblich ist,     continue depuis la surface
p6riphdrique inte- wird die FlUssigkeit (X durch die Pumpe (2)
rieure dudit recipient (1) et convergeant dans abgeleitet; sowie
50      une direction opposee auxdits moyens d'6tan- ain angeschrdgtes Tail
(9), das im ersten       ch6it6, ledit orifice d'aspiration (18) de ladite
Ends des BehIlters (1) angeordnet ist und          pompe (2) communiquant
avec l'espace intd- eine angeschrigte Fl~che (10) hat, die sich
rieur dudit r~cipient (1) assentiellement & l'ex- von einer inneren
Umfangsoberfliche des Be-        trdmitd convergente de ladite surface
inclinde hAlters (1) stetig wegerstreckt und die von der  55  (10),
Dichtungsvorrichtung  wegkonvergiert, wobei            caracteris4 an ca
qua lesdits moyens die Saugoffnung (18) der Pumpe (2) im we-
d'etanch6ite comprennent un joint d'etanch6ite sentlichen am  zulaufenden
Ende der ange-          (4), et en ce que ladite partie Inclinee (9) 5    9
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comporte une saillle (11) qui s'6tend versl Pex- terieur depuis lodit
r~cipient (1) essentielle- ment a ladite oxtrdmitd convergonte ot qui
comporte un trou traversant (12), ledit orifice d'aspiratbon (18) 4tant
emmanche sur ladite   s saillie (11) at communiquant avec l'ospace in-
tdrieur dudit rdcipient (1) par l'intermddiaire dudit trou (12). 2.
Agencement de pompe selon la revendication   lo 1, compronant on outre un
bouchon intdrieur (8) insdrd dans ladite premiere extrdmit4 du r~cipient
(1), ladite partie inclin6o (9) 4tant disposde sur l'extremitd dudit
bouchon int6- riour (8) qui est orientdo ledit rdcipient (1).  iS 8.
Agencement de pompe selon la revendication 1 ou 2, caract6ris6 on co que
ladite surface inclin~e (10) a une forme sensiblement coni- quo.
20 25 30 35 40 45 50 55 6    


