
;e3eQaKQ^BBCtGGjK6KTK TONER CONTAINER AND IMAGE FORMING METHOD AND
APPARATUS USING THE SAME BACKGROUND OF THE INVENTION The present invention
reIates to a toner container and a method and an apparatus for forming an
image by using the same. An electrophotographic image forming apparatus of
the type 5 developing a latent image formed on an image carrier with toner
stored in a developing unit is conventional. This type of image forming
apparatus is impIemented as, e. g. , a copier, a printer, a fats imile
apparatus or a combination thereof. Fresh toner is repIenished form the
toner container to the developing unit for development. 10 UsuaIIy, the
toner container is removabIy mounted to the body or the developing unit of
the image forming apparatus and replaced when it runs out of toner. After
the toner container has been packed with toner, it is put on the market as
a product independent of the apparatus body. 15 Japanese Patent Laid-Open
Publication No. 7-20705, for example, discloses a toner container formed
with a spiral groove in its inner periphery toward a toner outlet or mouth.
When the toner container is rotated about its axis, toner is fed out via
the spiral groove. This toner container is formed of, e. g. , plastics. On
the 20 other hand) Japanese Patent Laid-Open Publication No. 7-281519     z
teaches a toner container having thereinside an agitator for deIivering
toner and formed with pIastics or paper. The agitator is rotated to feed
out toner while agitating it. The toner containers taught in the above
documents both are hard toner containers each 5 having a toner discharging
mechanism thereinside. .Toner driven out of any one of the above toner
containers by the toner discharging mechanism directIy drops into a hopper
incIuded in the deveIoping unit. The toner is conveyed from the hopper to a
deve1oping position for deveIoping a Iatent image formed on an image 



10 carrier. It is therefore necessary to Iocate the toner container in the
vicinity of the developing unit in the image forming apparatus. In
addition, considering the drop of the toner, it is necessary to locate the
toner container above the developing unit unless some special mechanism is
used. To meet these requirements, the toner 15 container has customarily
been considered to be integral with the developing unit and provided with
an exclusive space in relation to the layout of various means and parts
arranged in the image forming apparatus. The prerequisite with the image
forming apparatus is that the 20 delivery of toner from the toner container
to the deveIoping unit be continuous and stable. However, the above
conventional system for replenishing toner from the toner container to the
developing unit cannot sufficiently meet this prerequisite, limiting image
quality available with the apparatus. Another problem is that some of the
25 toner stored in the toner container is Ieft in the container without
:3 contributing to image formation and simply wasted. Attention has not
been paid to the above probIems or soIutions 5 thereto in the past. SUMMARY
OF THE INVENTION It is an object of the present invention to overcame or
ameliorate at least one of the disadvantages of the prior art, or to
provide a useful alternative. 10 In accordance with the present invention
there is provided a toner packaging and feed reservoir container for use
with an electrophotographic image forming apparatus having a developing
section and a powered toner delivery system that feeds toner from a
reservoir container to said developing section, the delivery system
including an elongate feed conduit that connects with said reservoir
container, said container comprising: 15 a toner storage portion; 



a toner outlet for discharging toner from said storage portion; and a
mating portion connected with said toner outlet, said mating portion being
adapted for tight contact substantially hermetic sealing connection with
said elongate feed conduit for continuous feeding of toner during operation
of said image forming apparatus. 20 Preferably, m use, the toner outlet is
positioned at the base of the container and the toner outlet desirably
faces generally downwardly. In a preferred form, the tight contact
enhancing mechanism comprises a self re-sealing resilient member that
operates from an unconnected position m which it seals the toner container
outlet and a connected position in which it deforms to allow sealing
engagement 25 with said elongate feed conduit of said toner delivery
systems.   4 BRIEF DESCRIPTION OF THE DRAWINGS The above and other objects,
features and advantages of the present invention will become more apparent
from the following detailed description taken with the accompanying
drawings in which: F I G. 1 is a view showing a toner repIenishing system
embodying the present invention and including a developing section) a toner
container for repIenishing toner to the deveIoping section, and toner
delivering means connecting the developing section and toner container;
FIG. 2 is a view showing the toner container and toner 10 delivering means
more specifically;  



5 FIGS. 3-1 and 3-2 are views showing a nozzle included in the illustrative
embodiment; FIG. 4 is a view showing the toner container and nozzle
connected to each other; 5 FIGS. 5-1 and 5-2 are views each showing a
particular modification of the nozzle; FIG. 6 is a section the toner
container and nozzle; F 1 G. 7 is a view showing a specific configuration
of the toner replenishing system including a suction pump; 10 FIG. 8 is a
section showing the suction pump; FIG. 9 is a view showing another specific
configuration of the toner replenishing system impIemented by a combined b
I ow and section system;  FIGS. 10-1 through 10-3 are views showing
specific 15 configurations of a tight contact enhancing mechanism included
in the illustrative embodiment; FIGS. 11-1 through 11-3 are views showing
another specific configurations of the tight contact enhancing mechanism;
FIGS. 12-1 and 12-2 are views showing sill another specific 20
configuration of the tight contact enhancing mechanism; FIGS. 13-1 and 13-2
are views showing a further specific configuration of the tight contact
enhancing mechanism; FIGS. 14-1 through 14-3 are views showing a still
further specific configuration of the tight contact enhancing mechanism, 25
F I GS. 15-1 and 15-2 are views showing the external appearance 



r   6 of the toner container; FIGS. 16-1 through 16-3 are views showing
specific configurations of a mouth forming part of the toner container;
FIG. 17 is a view showing another specific configuration of 5 the mouth;
FIG. 18 is a view showing pressure adjusting means provided on a sack
forming another part of the toner container; FIGS. 19-1 and 19-2 are views
showing a modification of the toner container; 10 FIG. 20 is a view showing
another modification of the toner container; FIGS. 21-1 through 21-3 are
views each showing a particular modification of the toner container; FIG.
22 is a view showing another modification of the toner 15 container; FIG.
23 is a view showing still another modification of the toner container; F 1
G. 24 is a view showing yet another modification of the toner container; 20
F I GS. 25-1 and 25-2 are views showing a further modification of the toner
container; FIG. 26 is a graph showing a relation between the packing
density of the toner container and the degree of cohesion of toner; F I G.
27 is a graph showing a reIation between the shape of the 25 toner
container and the degree of cohesion; 



7 F I G. 28 is a view showing a specific method of packing the tone r
container with toner; F I G. 29 is a view showing a specific experimentaI
arrangement used in Example 1; 5 FIG. 30 is a graph showing a relation
between the packing density of the toner container and the amount of toner
left in the toner container; F I G. 31 is a view showing a specific
experimentaI arrangement used in Example 2; 10 FIG. 32 is a graph showing a
relation between the packing density of the toner container and the
residual amount of toner; F I G. 33 is a v iew showing the cubic shape of a
toner container used in Examples 3 and 4; FIG. 34 is a graph showing a
relation between the toner 15 container and the residual amount of toner;
FIG. 35 is a graph showing a relation between the residual amount of toner
Ieft in a fist sample  used in Example 5 and the amount of replenishment
for a unit time; and FIG. 36 is a graph showing a relation between the
residual 20 amount of toner Ieft in a second sample used in Example 5 and
the amount of replenishment for a unit time DESCRIPTION OF THE PREFERRED
EMBODIMENTS 



Referring to FIG. 1 of the drawings, a toner replenishing 25 system
embodying the present invention is shown and includes a    8 developing
section 1 arranged in the body of an image forming apparatus. A toner
container 2 is communicated to the developing section 1 by toner delivering
means 3 and stores toner to be replenished to the developing section 1. The
developing section 1 5 incIudes a casing 4 storing a two-ingredient type
deveIoper D, ie. , a toner and carrier mixture. A first and a second screw
or agitator 5 and 6, respective I y, and a deveIoping roIIer 7 are disposed
in the casing 4. The developing roller 7 faces a photoconductive drum or
image carrier 8. A latent image is electrostatically formed on the 10 drum
8 whiIe the drum 8 is rotated in a direction indicated by an arrow in FIG.
1. The two screws 5 and 6 each are rotated in a particular direction
indicated by an arrow in FIG. 1, agitating the developer D and thereby
charging the toner and carrier to opposite polarities. 15 The charged
deveIoper D is deposited on the surface of the deveIoping roller 7 being
rotated in a direction indicated by an arrow in FIG. 1. The developing
roller 7 conveys the developer D to a developing position where the drum 8
and roller 7 face each other. At this instant, a doctor.blade 9 regulates
the amount of the developer D being 20 conveyed toward the developing
position. At the developing position, the toner of the developer D is
electrostatically transferred from the developing roller 7 to the latent
image formed on the drum 8, thereby producing a corresponding toner image.
Assume that a toner content sensor, not shown, determines that 25 the toner
content of the deveIoper D existing in the casing 4 is short. r   9 Then,
fresh toner is replenished from the toner container 2 to the casing 4 in
order to maintain the above toner content constant. The toner container 2
is removably mounted to the apparatus body. 



In the illustrat ive embodiment, the toner is repIenished from 5 the toner
container 2 to the deveIoping section 1 by a stream of air generated in the
toner deIivering means or deIivery passage 3. With this configuration, it
is possibIe to effect repIenishment even when the toner container 2 and
deveIoping section 1 are Iocated at remote positions. The prerequisite with
this system is that the delivery 10 passage 3 be closed as hermetically as
possible. This condition, i.e., substantially hermetically closed condition
refers to a condition wherein substantially no toner leaks from the
delivery passage 3. The delivery passage 3 is formed by connecting the
toner 15 container 2 and developing section 1 by long toner delivering
means. The above hermetically closed condition is maintained throughout the
delivery passage 3 between the position where one end of the toner
delivering means is connected to the outlet of the toner container 2 and
the position where the other end of the toner delivering means 20 is
connected to the developing section 1. To guarantee the hermetically closed
condition, it is necessary to give consideration to the connection of parts
connected to each other. Particularly, it is essential that one end of the
toner delivering means and the outlet of the toner container 2 be connected
together as tightly as 25 possible. The present invention successfully
enhances the airtight f   10 connection between the above end of the toner
delivering means and the out I et of the toner container 2, as wiII be
described specificaIIy Iater. The toner delivering means includes means for
generating an 5 air stream (air stream generating means hereinafter) and an
a Iongate conduit. While the entire toner delivering means is described as
being elongate because of the elongate conduit, the length of the toner
delivering means is open to choice. Therefore, the toner delivering means
generally refers to interconnected parts existing 10 between the toner
container 2 and the deveIoping section 1 for feeding the toner from the
former to the Iatter and incIuding the air stream generating means and
conduit. The air stream generating means incIudes an air pump or simiIar
means for sending air into the toner container 2 (air sending means 



15 hereinafter) or a suction pump or similar means for sucking air out of
the toner container 2 (air sucking means hereinafter) . As the air stream
generating means generates an air stream in the delivery passage 3 fIowing
toward the deveIoping section 1, the toner is carried by the air stream to
the doveIoping section 1 via the passage 20 3 without staying in the
passage 3. The operation of the air stream generating means is controIlable
to controI the intensity of the air stream and therefore the amount of
toner to be replenished. The above toner repIenishing system may be
impIemented as any one of a blow system which blows air into the toner
container 2 for 25 forcing the toner out of the container 2) a suction
system which sucks r   11 air out of the container 2 together with toner,
and a combined tonerand suction system, as will be described specifically
hereinafter.I t is to be noted that the toner delivering means of the
illustrativeembodiment and parts constituting it are not limited by any one
of5the above systems.First, the blow systemwill be described with reference
to FIG.2. As shown, the toner delivering means 3 is made up of an air
pumpor air sending means 10, a nozzle  11, a toner conduit 12, and an
airconduit 14. The toner conduit 12 and air conduit 14 connect the
toner10container 2, air pump 10, nozz1e 11, and deve1oping section 1.
Whilethe toner conduit 12 and air conduit 14 each may have any
suitabledimensions and formed of any suitable material, they
shouldpreferably be flexible to allow the toner container 2, air pump 10and
developing section 1 to be located at desired positions and15connected in
any desired direction. A flexible tube mayadvantageous I y be provided with
a diameter of 4 mm to 10 mm and formedof polyurethane, nitrite rubber, EPDM
(Ethylene-Propylene-DieneTerpolymer), silicone or similar rubber resistant
to toner.F I GS. 3-1 and 3-2 show a specific configuration of the
nozzle2011. As shown, the nozzle 11 is a columnar member formed of, e. g.
,plastics or metal . The nozzle 11 has a tubular toner out I et portion16
and a tubular air inlet portion 16 extending in the lengthwisedirection of
the column and each protruding from the opposite endsor the side of the
column, as illustrated. A hole or toner outlet2515 is formed in one end of
the toner out I et portion 16. The air inlet l   12 portion 18 surrounds
the toner out I et portion 16. The nozzle 11 has its outermost waII 17
connected to the toner out I et portion or mouth of the toner container 2,
not shown, such that the ho I a 15 is disposed in the container 2, as will
be described more specifically later. 5 The other end of the toner out I et
portion 16 remote from the hole 15 is connected to one end of the toner
conduit 12. As shown in FIG. 1, the other end of the toner conduit 12 is
connected to a connecting member 24 affixed to a toner inlet 23 included in
the doveloping section 1. The connecting member 24 includes a filter 25 



10 that passes air therethrough, but stops the toner. The end of the air
inlet portion 18 protruding from the side of the nozzle 11 is connected to
one end of the air conduit 14. The other end of the air conduit 14 is
connected to the delivery port of the air pump mounted on the apparatus
body. 15 As stated above, the nozzle 11 is connected to a toner out I et
portion or mouth 13 (see FIG. 2) included in the toner container 2 while
the toner outlet portion 16 is connected to the connecting member 24 by the
toner conduit 12, completing the delivery passage. F I G. 4 shows a
specific configuration for connecting the toner 20 container 2 to the
nozzle 11. The toner container 2, which is a specific form of a toner
container appIicabIe to the present invention, will be described in detail
later. As shown, a mechanism 26 for enhancing tight contact (tight contact
enhancing mechanism hereinafter) is arranged in the tubular mouth 13 of the
toner 25 container 2. While the toner container 2 is positioned upright
with f   13 the mouth 13 facing downward, one end or tip of the nozzle 11
is inserted in the tight contact enhancing mechanism 26. The mechanism 26
is implemented by a f I at plastic member 20 (see F f GS. 10-1 and 10-2)
affixed to the inner periphery of the mouth 13 and great enough to 5 fill
up the space inside the mouth 13. The plastic member 20 is formed with
slits that will be described Iater. The plastic member 20 prevents the
toner from leaking from the toner container 2 despite the slits. In
addition, when the tip of the nozzle 11 is inserted into the toner
container 2, the member 20 deforms to insure air 10 tightness without any
gap intervening between the member 20 and the nozzle 11. This is successful
to insure toner deIivery using the air stream. When air is sent into the
air container 2, it fluidizes the toner, labeled T, ex isting in the
container 2, and in addition raises 15 pressure in the container 2. As a
result, the fluidized toner T is 



forced out of the toner container 2 via the ho I a 15 of the toner out I et
port i on 16. The toner T is carried by the air stream to the connecting
member 24, F I G. 1, via the toner out I et portion 16 and toner condu i t
12 and then i ntroduced i nto the cas i ng 4 v i a the toner i n I et 23.
At 20 th i s i nstant, on I y a i r f I ows out v i a the f i I ter 25. The
a i r pump 10 stops ope r at i ng on the a I apse of a pr ese I ected per i
od of t i me. Such a procedure i s effected every t i me the toner content
of the deve 1 oper D existing in the developing section 1 becomes short,
thereby confining the toner content in a preselected range. 25 FIGS. 5-1
and 5-2 show a modification of the nozzle of FIGS. l   14 3-1 and 3-2;
identical structural elements are designated by i dent i ca I reference
numera I s. As shown, the mod i f i ed nozz ! a 11 has the tuba I ar toner
out I et port i an 16 and tuba ! ar a i r i n i et port i on 18 separate
from and parallel to each other. The inside of the nozzle 5 11 supporting
the two portions 1fi and 1$ may be hollow or solid) as des i red. in
another specific blow system, not shown, the toner cants i per i tse I f i
s farmed w i th two ha l es, one for toner de i i very and the other far a
i r feed. A tuba I ar structura I body pos i t i oned i n one z4 hole for
toner delivery is directly connected to the toner conduit 12 wh i 1 a the
other ha 1 a i s connected to an a i r pump v i a an a i r condo i t. Air
is sent into the taper container via the air feed hole by an air pump, so
that toner is delivered to the developing section via the toner outlet
hole. 7.5 FIG, 6 shows another specific blow system applicable to the
illustrative embodiment. 1`he blow system described above is capable of
loosening and fluidizing the toner that may cohere in the toner container
2, The blow system is therefore particularly effective to stabilize the 20
delivery of the toner. Reference will be made to FIG. 7 far describing the
suction system i n wh i ch the a i r suck i ng means i s i mp I emented by
a suct i on pump. As shaven, a suction pump 30 intervenes between the toner
container 2 and the developing section 1, i.e., it is connected to the
toner 25 coma i per 2 and deve t ap i ng sect i an 1 by toner condo i is
12--t and 12-2,   15 respectively. The suction pump 30 sucks the toner out
of the toner conta i ner 2 and de I i vers i t to the deve I op i ng sect i
on 1 together w i th 



air. As for the rest of the construction, the suction system is similar to
the blow system. 5 FIG. 8 shows a specific configuration of the suction
pump 30 that i s genera I I y referred to as a Mono pump. As shown, the
pump 30 i nc I odes a pump body 30 hav i ng a cas i ng 31 and a tw i sted
rotary shaft 32 d i sposed i n the cas i ng 31. A sha I I ow sp i ra I
groove i s formed i n the i nner per i phery of the cas i ng 31. A de I i
very sect i on 35 i s 10 pos i t i oned at the out l et s i de of the pump
body 30 and i nc I udes an a i r inlet tube 33 and a delivery tube 34. A
toner suction tube 36 is positioned at the suction side of the pump body 30
and connected to the mouth 13 of the toner conta i ner 2 by the toner condu
i t 12-1. The de I i very tube 34 i s connected to the deve I op i ng sect
i on 1 by the other 15 toner conduit 12-2. If desired, the pump body 30 and
developing section 1 may be directly connected to each other without the
intermediary of the toner conduit 12-2. Particularly, the pump 30 can Buff
i c i ent I y funct i on even when i t i s I ocated at a remote pos i t i
on from the toner container 2. 20 I n the above suct i on system, the toner
condu i is 12-1 and 12-2 and suct i on pump 30 const i tute the toner de I
i ver i ng means. A I so, the toner conduit 12-1, the suction tube 36 and
delivery tube 34 of the pump 30 and the toner condu i t 12-2 form the de l
t very passage. Th i s delivery passage should preferably be closed as
hermetically as 25 possible. This is particularly true with the position
where the i   16 mouth 13 of the toner container 2 and the toner conduit
12-1 are connected. I n operat i on, wh i I a a i r under prese I ected
pressure i s fed i nto the de I i very sect i on 35 of the pump 30, the
shaft 32 of the pump body 5 30 is rotated. The shaft 32 moving in the space
between it and the casing 31 sucks the toner out of the toner container 2
and conveys i t to the de I i very sect i on 35 w i thout compress i ng i
t. A i r fed i nto the delivery section 35 via the air inlet tube 33
scatters and 



fluidizes the toner and conveys it to the developing section 2 via 10 the
delivery tube 34 and toner conduit 12-2. The suction system allows the
delivery of the toner to be controlled in terms of the rotation speed and
rotation time of the pump 30 and therefore promotes accurate toner
replenishment. A spec i f i c form of the toner conta i ner i n accordance
w i th the 15 present invention is implemented by a flexible sack and a
mouth or toner out I et port i on aff i xed thereto. The sack i s deformab
I a due to a i r pressure i n such a manner as to reduce i is vo I ume.
When the above suct i on system i s app I i ed to th i s k i nd of toner
conta i ner, i t i s I i ke I y that port i ons of the i nner per i phery
of the f l ex i b I a sack fac i ng each 20 other closely contact and
obstruct the delivery of the toner. However, a ser i es of exper i ments
showed that the f I ex i b I a sack i s free from such a prob I em. Spec i
f i ca I I y, when the a i r suck i ng means starts operating, it first
sucks the center portion of the container and forces the toner out of the
center portion. At the same time, the 25 toner gathers on the inner
periphery of the container while forming r   17 a space at the center. As
the suct i on i s cont i nued, the wa I I of the conta i ner sequent i a I
I y deforms i n the form of jags, caus i ng the toner to drop from the
inner periphery to the center space. This is repeated to deliver the entire
toner from the toner container. 5 The combined blow and suction system will
be described with reference to F I G. 9. As shown, the suct i on pump 30
hav i ng the construction of FIG. 8 by way of example is positioned between
the tone r condu i t 12 and the deve ( op i ng sect i on 1 of the b I ow
system. As for the toner de I i ver i ng means, the comb i ned system i s i
dent i ca I w i th 10 the blow system except for the addition of the
suction pump. 



I n the comb i ned system, when the suct i on pump 30 i s operated, i t
sucks the toner v i a the ho I a 15 of the toner out I et port i on 16 of
the nozz I a 11. At the same t i me, the a i r pump 10 i s operated to send
a i r i nto the toner conta i ner 2 v i a an a i r out I et 19. Even when
the 15 toner stays i n the v i c i n i ty of the ho I a 15 i n the form of
a mass, a i r sent into the toner container 2 loosens it and prevents it
from stopp i ng the ho I a 15. Even cohered part of the toner i s I oosened
and separates i nto part i c I es. The suct i on pump 30 sucks such toner
and delivers it to the developing section 1 via the toner conduit 12. 20 In
the above combined system, the air pump 10, suction pump 30, nozz I a 1,
toner condu i t 12 and a i r condu i t 14 const i tute the toner delivering
means. Specifically, the wall 17 of the nozzle 11 is received in the mouth
13 of the toner container 2 while the toner out I et port i on 16, suct i
on pump 30 and connect i ng member 24 are 25 connected via the toner
conduit 12. The combined system, tike the f   18 blow system or the suction
system, must have its toner passage configured as hermetically as possible.
The combined system implements stable and accurate toner delivery. The
toner conta i ner i n accordance w i th the present i nvent i on 5 w i 1 I
be descr i bed i n deta i 1 here i nafter. Wh i I a the toner conta i ner
to be described was devised in relation to the above toner replenishing
system of the present invention, it is similarly r applicable to any other
toner replenishing system. Also, various techn i ca I schemes dev i sed for
the toner conta i ner i tse I f and the toner 10 container filled with
toner are usable to achieve the object of the present i nvent i on at a h i
gher I eve I and can be used a 1 one or i n combination. While the toner
container will be described as being used with its mouth facing downward,
it can, of course, be mounted 



to an image forming apparatus in any other desired position. 15 The toner
conta i ner of the present i nvent i on i nc I udes at I east a toner
storing portion and a mouth or toner outlet portion. The mouth includes a
tubular portion capable of mating with an elongate matter. Th i s k i nd of
mouth i s representat i ve of the character i st i c funct i on of the pr
ev i ous I y descr i bed mouth connectab I a to one end of 20 the toner
delivering means. In this sense, the elongate matter should only be a
relatively thin columnar or tubular matter and is not limited to the toner
delivering means of the toner replenishing system described above. The
toner container with such a mouth may be implemented as 25 a hard toner
conta i ner ent i re I y formed of a hard mater i a I or as a soft   19
sack formed of a f I ex i b I a mater i a I . As for a hard conta i ner,
use may be made of polyethylene, polypropylene, polyethylene terephthalate
or similar resin or thick paper. The toner conta i ner of the present i
nvent i on i s character i zed 5 i n that the conta i ne r does not i nc I
ude a tone r d i schar g i ng mechan i sm because of the use of an air
stream, in that the container, whether it be hard or soft, is connected to
the nozzle or the toner outlet tube formi ng one end of the toner de I i
ver i ng means by mat i ng i n order to be app I i cab I a to the above
toner rep I en i sh i ng system, and i n that 10 at least part of the mouth
capable of mating with, e.g., the nozzle is provided with the previously
described characteristic function. Because the toner rep I en i sh i ng
system uses an a i r stream, the toner container does not include a toner
discharging mechanism and does not have to be hard. This is why the toner
container of the 15 present invention can be soft. The mating portion of
the mouth is implemented by a relatively rigid tubular body that may be a
simple tubular body or a tubular body processed to enhance the function of
maintaining the mated condition. Processing may be effected on a tubu I ar
body i tse I f or by use of another mater i a I . A s i mp I a tubu I ar 20
member not processed i s so conf i gured as to make surface-to-surface
contact w i th, e. g. , the nozz 1 a or formed of a mater i a I and s i zed
to implement such contact. This is successful to stably hold the tubular
body and nozzle in engagement as tightly as possible. The tubu I ar body
shou I d preferab I y be cy I i ndr i ca I from the standpo i nt of 25
manual mating. l   ' 20 When the tubular body is hard, it is usually molded
integrally with a toner storing portion. However, the hard toner container
of the present invention may even be one having a toner storing portion and
a mouth prepared separately and removably connected together and/or having
a toner storing portion implemented by at least two separable parts
prepared separately. In such a case, it is preferable to implement the
hermetically closed condition by, eg, threaded engagement or insertion . ,
The soft toner container will be described specifically later. Two
different systems are available for mating the above 



tuba I ar body and, e. g. , the nozz I e) i . e. , a system A wh i ch i
nserts the nozzle into the tubular body and a system B which inserts the
tubular body into the toner conduit or the nozzle having a tubular
structure. It is essential with the toner replenishing system of the
present i nvent i on that the de I i very passage be c I osed as hermet i
ca I I y as poss i b I e, as stated ear I i er. Th i s i s part i cu f ar 1
y true w i th the connect i on of the mat i ng port i on of the tuba ! ar
body and, e. g. , the nozz I a because the I eak of a i r at the pos i t i
on where they are connected obstructs stab I a toner d i scharge and
thereby i ncreases the amount of residual toner to be left in the container
and because the toner contaminates the inside of the apparatus. In
accordance with the present invention, the mating portion is provided with
a mechanism for ma i nta i n i ng the engaged cond i t i on of the tuba 1
ar body and, e. g. , the nozzle and further enhancing the tight contact
thereof. This i mp I ements the processed tuba I ar body as d i st i ngu i
shed from a s i mp I a tubular body. This mechanism is similarly applicable
to the connect i on of the other parts i nc I uded i n the de I i very
path. As for the system A) the tight contact enhancing mechanism is
disposed in the tuba I ar body or on the outer per i phery of, e. g. , the
nozz I e. As f   21 for the system B, the mechanism'is provided on the
outer periphery of the tubular body or, when the nozzle, for example, is
the toner conduit, in the conduit; if desired, the mechanism may be
arranged in the nozzle provided with a tubular structure. 5 The tight
contact enhancing mechanism will be described more specifically on the
assumption that it is arranged in the tubular body. The elastic member
disposed in the tubular body as the above mechanism has been described with
reference to FIG. 4. The elastic 10 member should preferably be formed of
an elastic and flexible, but not air-permeable, material because an
air-permeable material is liable to cause the toner to leak. For example,
use may be made of foam po I yurethane or s i mi I ar sponge, rubber or fe
I t. As for sponge, a material not air-permeable and having high density is
preferable 15 i n order to i ncrease the contact area of the a I ast i c
member w i th, e. g. , 



the nozzle. I n F I G. 4, the f I at a I ast i c member formed w i th s I i
is and s i zed to cover the open i ng of the tubu I ar body i s f i tted i
n the tubu I ar body. I n th i s case, the a I ast i c member shou I d
preferab I y be adhered to the 20 inner periphery of the tubular body. When
use is made of highly f I ex i b I a sponge wh i ch i s apt to make the i
nsert i on of, e. g. , the nozz I a d i ff i cu I t, i t i s des i rab I a
to adhere a f i I m as th i n as about 0. 1 rtm or less to the surface of
the elastic member in order to increase rigidity. 25 Before the toner
container 2 shown in FIG. 4 is mated with,   22 e.g., the nozzle, the tight
contact enhancing mechanism also serves to sea I the conta i ner 2 for
prevent i ng the toner from I eak i ng. Even when the nozz I e, for examp I
e, i s i nserted i nto the s I i is of the a 1 ast i c member 26, the
member 26 insures tight contact without any gap 5 occur r i ng between the
s I i t and, e. g. , the nozz I e. Refer r i ng to FI GS. 10-1 and 10-2,
the a I ast i c member 20 formed with two slits 12 intersecting each other
covers the opening of the tubular body, constituting the tight contact
enhancing mechanism. Preferably, the slits 12 should intersect each other
at an angle 8 10 of 90 degrees. I n th i s cond i t i on, the a I ast i c
member 20 even I y presses the nozz I a 11 over the ent i re c i
rcumference of the nozz I a 11 and thereby guarantees tight contact. While
the number of slits is open to cho i ce, the s I i is shou I d be spaced by
the same angu I ar d i stance as far as possible. 15 As shown in FIG. 10-3,
an annular cover 41 having a suitable degree of rigidity may be fitted on
the circumferential surface of the a I ast i c member 20. The cover 41 i s
capab I a of accommodat i ng the elastic member 20 and has a slightly
smaller outside diameter than the a I ast i c member 20. When the a I ast i
c member 20 i s f i tted i n the 20 cover 41, the latter presses the former
radially inward and thereby further insures tight contact. If desired, two
elastic members which are air-permeable and not air-permeable)
respectively, may be fitted in the tubular body w i th the a i r-permeab I
a member fac i ng the i ns i de of the toner conta i ner. 



25 The prerequisite is that the slits of the two elastic members do not f
23 . coincide with each other. Assume that the toner container is soft and
emptied due to the consumption of the toner. Then, the volume of the toner
conta i ner decreases and sends out the toner v i a the s I i ts. However,
the air-permeable elastic member catches such toner and 5 noticeably
reduces the scattering of the toner. FIG. 11-1 shows another specific
configuration using the elastic member. Tubular bodies shown in FIGS. 11-1
have a shoulder C (see FIG. 16-1) thereinside. The shoulder C forms a toner
outlet 13-1. An annular elastic member 31 intervenes between the elastic 10
member, I abe I ed 26, and the toner out I et 13-1 and has a ho I a 31
extending in the direction in which the nozzle 11 is inserted into and
removed from the tubular body. The hole 31-1 has a diameter D1 slightly
smaller than the diameter D2 of the nozzle 11. When the nozz I a 11 i s i
nserted i nto the toner conta i ner 2, i t 15 t i ght I y contacts the annu
I ar a I ast i c member 31 due to the above relation between the diameters
D1 and D2. This, coupled with the a I ast i c member 26, rea I i zes a doub
I a a i r-t i ght structure. Further, when the nozz I a 11 i s removed from
the toner conta i ner 2, the annu I ar a I ast i c member 31 removes the
toner depos i ted on the nozz I a 11, i . e. , 20 cleans the nozzle 11. The
elastic member 26 also cleans the nozzle 11. As a resu I t, contami nat i
on ascr i bab I a to the toner depos i ted on the nozzle 11 is obviated.
FIG. 11-2 shows another specific configuration in which the toner out I et
13-1 of the toner conta i ner 2 has a d i ameter D3 sma I I er 25 than the
length L of one slit 26-a of the elastic member 26. The   24 



elastic member 26 is formed with four slits, as illustrated. When the
elastic member 26 is formed with three or more slits 26-a, the s I i is
26-a are apt to r i se and stop, e. g. , the ho I a of the nozz I a 11 when
the nozz I a 11 i s i nserted i nto the toner conta i ner 2. The 5 diameter
D3 smaller than the length L solves this problem. As shown i n F I G. 11-3,
to prevent the s I i is 26-a from r i s i ng, use may be made of a f i I m
32 formed w i th a ho I a 32-1 hav i ng a d i ameter D4 sma I I er than the
I ength L of one s I i t 26-a. The f i I m 32 i s f i tted to the elastic
member 26 with the center of its hole 32-1 aligning 10 with the center of
the toner outlet 13-1. This can be easily done by using a two-sided
adhesive tape. The film 32 may be adhered to the entire surface of the
elastic members 26 because the slits 26-a of the upper a I ast i c member
26 and those of the I ower a I ast i c member 26 are not coincident except
for their centers. 15 F I GS. 12-1 and 12-2 and F I GS. 13-1 and 13-2 each
show anothe r spec i f i c conf i gurat i on of the t i ght contact enhanc
i ng mechan i sm. As shown, the a I ast i c member 26 i s i mp I emented by
a pack i ng i n the form of a p I ate or a sheet hav i ng any des i r ed w
i dth a. The a I ast i c member 26 i s aff i xed to the i nner per i phery
of the tubu I ar body 13, as shown 20 i n FI GS. 12-1 and 12-2) or to the
outer per i phery of the same, as shown in FIGS. 13-1 and 13-2. If desired,
a plurality of elastic members 26 may be fitted on the tubular body 13.
FIGS. 14-1 through 14-3 show another specific configuration of the t i ght
contact enhanc i ng mechan i sm. Usua I I y, the tone r out I et 25 of the
toner conta i ner 2 i s sea I ed by some sea I i ng means i n order to T
25 prevent the toner from I eak i ng. Spec i f i ca I I y, i n the conf i
gurat i on shown i n F I G. 14-1, a sheet 33 i s adhered to the toner out I
et of the toner container 2. As shown in FIG. 14-2, the nozzle 11 is
pressed against the sheet 33. As shown in FIG. 14-3, the nozzle 11 enters 5
the toner container 11 by piercing the sheet 33. As a result, the sheet 33
i s sandw i ched between the tubu I ar body 13 and the nozz I a 11, 



- enhancing tight contact. The above sheet or seal 33 may be formed of
rubber, aluminum or foam urethane by way of~example. A recess may be formed
at the 10 center of the sheet 33 beforehand, so that the sheet 33 eas i I y
breaks when the nozz I a 11 i s i nserted i nto the tubu I ar body 13. I t
i s essent i a I w i th th i s scheme that the sheet 33 be f i rm I y
adhered to the outlet of the tubular body. The shoulder 13-1 may be formed
in the tubu I ar body 13 such that the t i p of the nozz I a 11 abuts aga i
nst the 15 shoulder 13-1. This will further promote tight contact. The
tight contact enhancing mechanism may be implemented by an undo I at i on
structure formed on the outer per i phery of the tubu I ar body, i n wh i
ch case the undu I at i on structure w i I I be rece i ved i n the toner
conduit. Further, a screw mechanism for connection may be 20 provided on
the tubular body and nozzle. The screw of the tubular body also allows a
cap for sealing the opening of the tubular body to be f i tted thereto. For
th i s purpose, the cap shou I d, of course, be provided with a screw
mechanism. The toner conta i ner of the present i nvent i on wi I I be
descr i bed 25 more spec i f i ca I I y w i th reference to F I GS. 15-1
and 15-2. As shown, s   l 26 the toner conta i ner 2 i nc 1 udes at I east
a mouth or toner out I et port i on 50, a bottom 51, and a s i de wa I I 52
connect i ng the mouth 50 and bottom 51. The mouth 50 has a sect i on 50-1
hav i ng a max i mum d i ameter sma I I er than the maximum diameter of the
bottom 51 although such a configuration is not limitative. Generally,
therefore, the side wall 51 has a d i ameter sequent i a 1 I y decreas i ng
at i east i n a port i on 52-1 ad jo i n i ng the mouth 50, as i I I
ustrated. The shape of the bottom 51 and the cub i c shape of the toner
container 2 are open to choice so long as they satisfy the above
conditions. The toner conta i ner of the present i nvent i on may be pos i
t i oned vertically or horizontally, as desired, because of the toner rep I
en i sh i ng system us i ng an a i r stream. I n pract i ce, the vert i ca
I position of the container with its mouth facing downward is natural and
most effect i ve from the grav i ty standpo i nt. To stab I y d i scharge
the toner with an air stream via the mouth facing downward and to minimize
the amount of residual toner to be left in the container, ' it is effective
to incline the smaller diameter portion 52-1 of the 



side wall 52 relative to the section 50-1 of the mouth or tubular port i on
50. Th i s i s part i cu V ar I y das i r ab I a when the toner conta i ner
i s soft and easy to s I acken. The ang I a 8 between the sma I I er
diameter portion 52-1 and the section 50-1 of the mouth 50 should
preferably be) but not 1 invited to, about 45 degrees to about 90 degrees,
more preferab I y about 60 degrees to about 90 degrees. I n F I G. 15-1,
the ang I a 8 of the sma I I er d i ameter port i on 52-1 i s the same at
both sides. In FIG. 15-2, a smaller diameter portion 52-2 has an angle ,;
7i B 1 of about 90 degrees at one s i de and an ang I a 8 2 sma I I er than
90 degrees at the other side. It is to be noted that such a smaller d i
ameter port i on does not have to be formed over the ent i r a s i de wa I
52. The soft toner conta i ner ava i I ab I a w i th the present i nvent i
on i nc I udes at I east a f I ex i b I a sack or toner stor i ng port i on
and a r i g i d mouth or toner outlet portion, as stated earlier. The sack
is designated by the reference numeral 2a in FIGS. 16-1 and 16-3, It is to
be noted that the soft toner container of the present invention may even be
one whose sack is partly flexible and partly rigid. The mouth expected to
mate with the mating portion having the previously stated function should
preferably be formed of a relatively rigid material. The soft toner
container is deformable due to air pressure introduced thereinto, i.e., has
its volume sequentially reduced by suction or sequentially increased by
blow. As for the soft toner container, the cubic shape mentioned earlier
refers to the shape of the container filled with air. Advantages achievable
with the soft toner container are as fol Tows. Before the toner container
is packed with toner, the sack of the container can be substantially
evacuated, i.e., reduced in vo I ume. Th i s a I I ows a mi n i mum of a i
r to ex i st between toner part i c I es dropped from a hopper, not shown,
and therefore causes the toner to rap i d I y s i nk i n the toner conta i
ner. As a resu I t, the tots I pack i ng t i me i s reduced, and contam i
nat i on ascr i bab I a to tone r i s mi n i mi zed. The toner conta i ner
i s protected from damage ascr i bab I a to shocks and impacts during
delivery to a user. In addition, the storage and i   28 transport of such a
toner container does not need a shock absorbing material which would
increase costs Further, after the soft toner conta i ner has been empt i ed
and removed from the apparatus body, it can be folded up in an extremely 5
compact configuration. The user can therefore easily handle the toner conta
i ner and can even send i t by ma i I f or a recyc I i ng purpose. For a
transportat i on company, the I i ghtwe i ght, fo I ded toner conta i ner i
s easy to transport, f i ex i b I a and therefore easy to hand i e, and i s
prevented from being scratched or otherwise damaged. This is 10 successful
to reduce the transportation cost of empty toner 



containers. A toner producing industry also achieves cost reduction because
the toner container is reusable. In addition, we experimentally confirmed
that the residual toner and other contaminants could be removed more easily
from the flexible toner 15 container than from the hard toner container.
The sack and mouth of the soft toner container should preferab ly be
produced i ndependent I y and then connected together from the production
standpoint, as stated earlier. The f I ex i b I a sack may be formed of a
sheet of po I yester, 20 polyethylene, polyurethane, polypropylene or nylon
resin or paper w i th or w i thout a I ayer of another mater i a I or even
paper coated w i th res i n. When the sack i s i mp I emented as two res i
n l ayer s, the i nner I ayer and outer 1 ayer show I d preferab I y be
formed of po l yethy I ene or similar resin and nylon resin or similar
resin, respectively. This 25 k i nd of sack does not eas i I y break when
sub jected to, e. g. , pressure. r   29 Further, a flexible material may be
provided with an aluminum layer by vapor deposition or may contain an
antistatic agent to cope with static electricity. While the flexible
material may have any desired thickness, the thickness should preferably be
between about 20 ~.m and about 200 Vim, more preferably between about 80 ~m
and about 150 Vim. An excessively thick flexible material would fail to
achieve the above advantages derived from flexibility while an excessively
thin flexible material would have its portion packed with the toner
slackened and would thereby obstruct the delivery of the toner. The soft
toner container of the present invention may even be one have a sack and a
mouth prepared separately and removably connected together. Again, it is
preferable to implement the hermetically closed condition by, e.g.,
threaded engagement or insertion. For this purpose, at least the opening of
the sack should preferably be formed or a relatively thick, flexible
material. The sack is formed with an opening to which the mouth is to be
fitted. To produce the sack, a plurality of pieces prepared beforehand to
form a preselected shape may be adhered by, e.g., heat sealing.
Alternatively, when the flexible material is selected from a group of
plastics) a seamless sack may be formed by extrusion molding. It should be
noted that the soft toner container of the present invention may even be
one whose sack is partly flexible an partly rigid, as stated earlier. The
mouth or toner outlet portion may be formed of polyethylene, polypropylene
or similar plastics or metal. While the mouth is relatively rigid, its
material should preferably be identical with or at least similar to the
material of the sack in order to facilitate joining. The tubular body
constituting the mouth is generally made up of a mating portion capable of
mating with, e.g., the nozzle and a fitting portion to be fitted in the
opening of the sack. Each of the two portions may have a particular inside
diameter and a particular structure in accordance with the function
assigned thereto. r   30 FIG. 16-1 shows a specific configuration of the
mouth including a 



mating portion A and a fitting portion B. As shown, the mating portion A
has an inside diameter x greater than the inside diameter y of the fitting
portion B. The tight contact enhancing mechanism 5 stated earlier is
provided up to the shoulder C. This structure is similarly applicable to
the hard toner container. If desired, the mating portion and fitting
portion of the tubu I ar body may be conf i gured to be separab l a from
each other. Th i s configuration allows the elastic member or similar tight
contact 10 enhancing mechanism to be easily arranged in the mating portion
and allows the separable portions to be individually replaced when damaged.
While this can be done with a mating structure or a screw structure,
air-tightness is essential when the two portions are connected together. 15
To f i t the f i tt i ng port i on B of the tubu I ar body to the sack, it
is preferable to use, e.g., heat or ultrasonic wave in order to prevent air
from leaking from the sack. FIG. 16-2 shows a specific configuration of the
fitting portion B for achieving sure fitting. As shown, the fitting portion
B has a ship-like cross-section that 20 is superior to the circular
cross-section from the above-stated standpoint. FI G. 16-3 shows a spec i f
i c dev i ce for a I I ow i ng the a i r stream to eas i I y de I i ver the
toner from the toner conta i ner. As shown, the open port i on of the sack
2a i s f i tted on the f i tt i ng port i on B of the 25 mouth. The open
portion of the sack 2a includes a portion D having   31 a surface substant
i a I I y para I I a I to the surface of the f i tt i ng port i on B, so
that the toner eas i I y gathers at the port i on D and can be stab I y
delivered. The portion D has substantially the same length as the fitting
portion B although it is open to choice. 5 The above structures are
similarly applicable to the hard toner container. As shown i n F I G. 17, a
f I ange E may rad i a I I y extend out from the position of the tubular
body between the mating portion and the fitting portion substantia'Ily
perpendicularly to the tubular body. 1D The f I ange E may be hanged on a
prese I ected port i on F of, e. g. , a pape r or p I ast i c box i n order
to fac i I i tate storage or transport. I n add i t i on, the f I ange E a
I I ows the conta i ner to be eas i I y packed w i th the toner w i th i is
mouth fac i ng upward. The f I ange E may be app I i ed to the hard toner
container also. 



15 As shown i n F I G. 18, the sack 2A may be prov i ded w i th a w i ndow
or similar pressure adjusting means 31 which passes only air therethrough.
When the b I ow system or the comb i ned b I ow and suct i on system i s
used for toner rep I en i shment, excess a i r f I ows out of the sack 2a v
i a the w i ndow 31. Th i s a I I ows a i r to be a I most I i m i t I es s
I y 20 sent into the sack 2a and thereby further stabilizes the discharge
and rep I en i shment of the toner. Further, the toner i s apt to cohere
due to the expansion of the toner container 2 when the container 2 is
stored over a long time. The window 31 obviates this kind of occurrence
also. 25 Moreover, when the toner conta i ner 2 i s packed w i th toner, a
i r l   32 i ns i de the conta i ner 2 adequate I y f I ows out v i a the w
i ndow 31. Th i s a I I ows the toner conta i ner 2 to be eff i c i ent I y
packed w i th toner and protects the conta i ner 2 from damage i n a I ow
temperature env i ronment. The window 31 or pressure adjusting means may be
implemented 5 by the comb i nat i on of a f i Im formed of porous f I uor i
ne-conta i ned res i n or s i m i I ar synthet i c res i n, pape r and a th
i n meta 1 f i I m. The w i ndow 30 may be provided at any desired position
of the toner container 2 matching with, e.g., the toner replenishing system
and the mouth fac i ng upward or downward. The pressure ad just i ng means
i s s i mi I ar I y 10 applicable to the hard toner container. Various
modifications of the toner container in accordance with the present
invention will be described hereinafter. F I G. 19-1 shows a toner conta i
ner i nc I ud i ng a squeezed port i on adjoining a portion of the sack 2a
connected to the mouth 13. FIG. 15 19-2 shows a toner container including a
plurality of squeezed port i ons 53 formed i n the s i de of the sack 2a.
The or each squeezed port i on 53 prevents the we i ght of the toner above
i t from be i ng transfer red to the mouth 13 and thereby prevents the
toner ad jo i n i ng 



the mouth 13 from coher i ng wh i I a stopp i ng re I at i ve I y I arge
masses of 20 toner. Consequent I y, the toner condu i t 12 and toner out I
et are prevented from being stopped by the toner. F I G. 20 shows an enve I
ope- I i ke toner conta i ner i mp I emented by two f I ex i b I a mater i
a I s hav i ng substant i a I I y the same shape. The two flexible
materials are connected by heat sealing except for the end 25 for form i ng
the toner out I et, and then the mouth i s f i tted i n the toner i   33
outlet. As shown in FIG. 21-1 or 21-2, a hanging portion 56 formed w i th a
ho I a 55 may be formed at the bottom of the enve I ope- I i ke sack 2a. A
I ternat i ve I y, as shown i n F I G. 21-3, a knob 57 may be formed on the
side of the sack 2a. The toner container shown in FIG. 21-1 5 or 21-2 may
be mounted to the appar atus body w i th the hang i ng port i on 56 or the
knob 57 he Id by hand. Th i s prevents the fi-e~-i.b~ toner container 2
from falling down when the amount of toner remaining therein is short. In
addition, the hanging portion 56 or the knob 57 facilitates the conveyance
of the toner container 2 packed with 10 toner. The sack 2a of the toner
conta i ner 2 may be formed of a transparent or substantially transparent
material to allow a person to easily determine the amount of toner
remaining in the container 2 or the time for replacing the container 12. 15
F I G. 22 shows a toner conta i ner 40 i nc I ud i ng a sack 42 formed by
the heat sea I i ng of p I ast i c f i I ms. F I G. 23 shows a toner conta
i ner 40 whose sack 42 is formed of paper having some degree of hardness
and r i g i d i ty I i ke a m i I k pack. Further, F I G. 24 shows a toner
conta i ner 40 i nc I ud i ng a sack 42 constant I y b i ased by, e. g. , a
spr i ng 20 such that it tends to roll up. When the container shown in FIG.
24 runs out of toner, it rolls up due to its own resiliency and can be
easily collected. 



F I GS. 25-1 and 25-2 show a mod i f i ed toner conta i ner 40 s i m i I ar
to the toner container of FIG. 15-2. As shown, the toner container 25 40
has a sack provided with a rectangular bottom. One or two sides 1   34 of
the sack are i nc I i ned by an ang I a of I ess than 90 degrees re I at i
ve to the sect i on of the tubu I ar body. The toner conta i ner 40 w i th
th i s configuration has desirable volume efficiency. When an i mage formi
ng apparatus repeats i mage format i on w i th 5 the soft toner conta i ner
set they a i n, the toner conta i ner deforms due to the consumpt i on of
the toner and i s apt to fa i I to fu I I y d i scharge the toner. To solve
this problem, the present invention uses means for allowing the toner
container to preserve its original position as far as possible (position
preserving means hereinafter). 10 Specifically, the toner container 40
shown in FIG. 25-1 includes position preserving means 48 surrounding a sack
49. The position preserving means 48 may be formed of relatively hard
plastics, paper or a comb i nat i on thereof and may have any des i red
shape and structure so long as it can achieve the expected function. 15 Wh
i I a the pos i t i on preserv i ng means 48 shown i n F I G. 25-1 has a
box-like configuration surrounding the sack 49, such a conf i gurat i on i
s on l y i l l ustrat i ve. F I G. 25-2 shows a mod i f i cat i on of the
pos i t i on preserv i ng means hav i ng s i x surfaces. As shown, the
surfaces of the pos i t i on preserv i ng means 48 except for the surface,
20 I abe I ed a, for support i ng the mouth are ho I ed except for the i r
edge portions. If desired, the position preserving means may be implemented
as a sack f i I I ed w i th a i r. A I so, the pos i t i on preserv i ng
means may be arranged i n the apparatus i n such a manner as to support the
flange 25 shown in FIG. 17, the hanging portion shown in FIG. 21-1 or 21-2
or   



35 the knob 57 shown in FIG. 21-3. Further, the position preserving means
may be implemented as an adhering member fitted on a suitable position of
the sack and adhered to a preselected portion of the apparatus. 5 The soft
toner container supported by the above position preserv i ng means may be
transported or stored a I one, depend i ng on the structure of the position
preserving means. Genera I I y, a toner conta i ner show I d preferab I y
be packed w i th as great amount of toner as'possible because such a toner
container 10 can be eff i c i ent I y stored or transported and a I I ows
the user to obta i n a great number of copies with a minimum frequency of
replacement. However, shou I d the toner conta i ner be packed w i th an
excess i ve amount of toner, the advantages of the toner replenishing
system of the present invention would be difficult to achieve. 15 We
conducted a series of experiments to determine an amount of toner to be
effect i ve I y packed i n a toner conta i ner when the toner container was
combined with the toner replenishing system. Assume that the packing
density of the toner container is produced by dividing the weight (g) of
toner packed in a fresh toner container 20 by the capac i ty (cm3) of the
conta i ner. The exper i ments showed that when the pack i ng dens i ty was
0. 7 g/cm3 or I ess, toner cou I d be stab I y replenished from a toner
container, whether it be hard or soft, at all times and left in the
container only in a minimum amount. It should be noted that the toner
replenishing system of the present 25 i nvent i on i s pract i cab I a even
w i th other pack i ng dens i t i es, i . e. , the l   36 pack i ng dens i
ty of 0. 7 g/cm3 shou I d be regarded as the most des i rab I a packing
density. On the other hand, when toner i s I eft at a hot env i ronment
over a long period of time, it is apt to form masses. To determine the 5
cause of this occurrence, we conducted two different series of expe r i
ments, as fo I I ows. Experiment 1 There were prepared a cylindrical,
columnar glass bottle having a diameter of 63.5 mm, a height of 135 mm and
a capacity of 10 250 cc and including a mouth, and three cubic, soft
containers implemented by 100 ~c m thick flexible sheets consisting of po I
yethy I ene and ny I on. To produce each soft conta i ner, a sack formed by
welding the above sheets and a rigid mouth member formed of po I yethy I
ene and hav i ng a d i ameter of 14 mm were we I ded together. 15 Each soft
conta i ner had a square bottom whose one s i de was 100 mm I ong. The
bottle and soft containers each were packed, in a normal 



temperature environment, with 100 g of color toner available from R i coh
Co. , Ltd. hav i ng a re I at i ve I y I ow me I t i ng po i nt, i . e. , a
f I ow start temperature of about 89. The bott I a and soft conta i ners
each 20 were then sealed by caps. Specifically, air inside each soft conta
i ner was sucked by vacuum of 150 mmHg by use of a nozz I a hav i ng a I
ength of 60 mm and a d i ameter of 5 mm. The nozz I a was i mp I emented by
a 300 mesh filter formed of porous stainless steel. After each soft conta i
ner had been ad justed to a des i red pack i ng dens i ty by the 25 suct i
on, i t was sea I ed by a cap. The pack i ng dens i ty of the conta i ner i
37 was determined by dividing the amount of toner (g) by the volume of the
container closed by a cap. To determine the volume of the conta i net sea I
ed w i th a cap, the conta i net was sunk i n water, and the resu I t i ng
change i n the I eve I of the surface of the water was measured. 5 By the
above procedure, the glass bottle (sample a) with a pack i ng dens i ty of
0. 4, one soft conta i ne r (samp I a b) w i th a pack i ng dens i ty of 0.
4, another soft conta i net (samp I a c) w i th a pack i ng dens i ty of 0.
54 and another soft conta i net (samp I a o~ w i th a pack i ng dens i ty
of 0. 67 were prepared. How the toner coheres when stored at 10 a
temperature of 50C was determined with each of the four samples a-d To
determi ne a degree of cohes i on, 149 a m, 74 a m and 45 a m meta I meshes
were stacked. 2 g of toner was put on the 149 m mesh and passed through the
mesh stack for 30 seconds to measure the amounts of cohered toner I eft.
The amounts of res i dua I toner each were 15 mu I t i p I i ed by a prese
I ected constant, and the rat i o of the sum of the resu I t i ng products
to the tota I amount of toner was determ i ned to be the degree of cohesion
(%). F I G. 26 p I ots the degrees of cohes i on determ i ned by the above
procedure. As shown, the samp I es b-d, i . e. , soft conta i nets cause 20
the degree of cohes i on to change I i tt I a w i thout regard to the durat
i on of storage. By contrast, the glass bottle or sample a causes its toner
to cohere in a short period of time and makes the measurement i mposs i b I
e. The soft conta i nets were found to on I y s I i ght I y expand during
storage. 25   38 Experiment 2 There were prepared three glass bottles
identical with the g I ass bott I a of Exper i ment 1 and three soft conta
i net s i dent i ca I w i th the soft containers of Experiment 1. The glass
bottles and soft 5 conta i nets each were packed w i th 100 g of toner to a
pack i ng dens i ty of 0. 4 by the same method as i n Exper i ment 1.
Thereafter, a I I the samp I es were sea I ed w i th caps. Such two k i nds
of samp I es were stored at temperatures of 50, 45 and 40 i n order to
determi ne the cohes i on states of toner. The cohesion states were
measured by penetration 10 as prescribed by JIS (Japanese Industrial
Standards) K-2207, i.e., by dropp i ng a need I a onto a prese I ected
amount of toner after storage so as to determi ne the degree of penetrat i
on. The un i t of penetrat i on is also prescribed by JIS K-2207; a smaller
value indicates a lower degree of penetration. 



15 FIG. 27 plots the results of experiments conducted at the temperature of
50C. In FIG. 27, asterisks and dots correspond to i the glass bottles and
soft containers, respectively. As for the g I ass bott I es, toner starts
coher i ng on the a I apse of 40 hours s i nce the start of the exper i
ment and coheres far more not i ceab I y than toner 20 stored in the soft
containers in 120 hours. This tendency was also found at the temperatures
of 40C and 45C. As stated above, when a glass bottle packed with toner and
sealed was stored at a high temperature, the toner sequentially coheres w i
th the a I apse of t i me. Th i s i s presumab I y because when a i r 25 i
ns i de the g I ass bott I a expands due to the r i se of temperature, r
39 pressure inside the bottle rises because the inner periphery of the
bottle is implemented by a hard material and cannot absorb the expans i on,
caus i ng the toner to cohere. Th i s may occur even w i th a soft toner
conta i ner when i t expands due to temperature a I evat i on to 5 the
maximum capacity that cannot be absorbed by flexibility. In light of the
above, the sack of the soft toner container may be prov i ded w i th the
prev i ous I y stated pressure ad just i ng means. Apart from th i s k i nd
of countermeasure, we exper i menta I I y determi ned conditions capable of
causing a minimum of toner stored in the soft 10 container to cohere
despite temperature elevation. Assume that the soft toner container has a
maximum capacity Cmax, that the toner packed i n the conta i ner occup i es
a capac i ty of Ctoner after sea I i ng, and that a i r occup i es a capac
i ty Ca i r i n the sea I ed conta i ner. Then, the above occurrence was
successfully obviated when the toner 15 container was packed with the toner
in the following condition: (Cmax) - ( (Ctoner) + (Ca i r) } > 0. 1 x (Ca i
r) (1 ) It is to be noted that the maximum capacity of the toner 20 conta i
ner refers to a capac i ty wh i ch the conta i ner has when expanded to its
maximum size. The capacity of the toner container can be easily measured in
terms of a change in the amount of water in which the conta i ner i s sunk.
The capac i ty wh i ch a i r occup i es refers to the sum of the capac i ty
of a i r present between toner part i c I es packed i n 25 the container
and the volume of a space where the toner is absent. I   ~o This capacity
is calculated by subtracting the capacity occupied by 



the toner from the tota I capac i ty of the sea I ed conta i ner. The
capacity occupied by the toner is calculated by dividing the weight of the
toner by the true specific gravity of the toner. 5 I n the above re I at i
on (1 ) , 0. 1 may be regarded as a marg i n of a space against the
variation of pressure in the toner container ascr i bab f a to temperature
a I evat i on. Spec i f i ca 1 I y, the var i at i on of pressure and that
of vo I ume ascr i bab I a to the var i at i on of temperature in the toner
container are derived from the rule of PV/T = constant 10 where P) V and T
respectively denote pressure, volume, and absolute temperature. The glass
bottles used in the previously described experiments are considered to
belong to a system in which volume V is constant. Assume that a
hermetically sealed glass bottle has a constant volume, and that the
temperature and pressure are 15 respectively 20C and P1 at the time of
packing and 50C and P2 (max i mum) at the t i me of storage. Then, there ho
I ds an equat i on of P2/P1 = 1.102. Likewise, if the maximum temperature
and maximum pressure are 40C and P3, then there ho I ds an squat i on of
P3/P1 = 1. 068. That is, temperature elevation causes air inside the toner
container 20 to compress the toner ; the pressure r i ses by 10 % at 50C.
Presumab I y, therefore, the toner is caused to cohere by both of
temperature elevation and pressure elevation ascribable thereto. On the
other hand, the soft toner containers are considered to belong to a system
in which pressure P is constant. Pressure 25 i ns i de the toner conta i
ner effects the toner ex i st i ng i n the conta i ner   41 most when
temperature i s 50C, as determi ned by the prev i ous I y stated exper i
ments. Therefore, i f temperature i s 20C at the t i me of pack i ng and
50C (maximum) at the time of storage, then the toner can be prevented from
cohering when pressure in the container remains 5 constant over the
temperature difference of 30C. Specifically, assumi ng that pressure P i ns
i de the toner conta i ner i s constant, and that temperature and volume
are respectively 20C and V1 at the time of pack i ng and 50C and V2 (max i
mum) at the t i me of storage, then there holds an equation of V2/Vl'=
1.102. It follows that if the volume 10 of the container where air is
absent is about 1/10 times the volume of air existing in the container,
then pressure elevation ascribable to temperature elevation has no
influence on the toner and prevents the toner from coher i ng. Therefore,
the va I ue of 0. 1 i nc I uded i n the relation (1) refers to 1/10. 



15 Further, it was experimentally determined that the present invention was
closely related to the low-temperature fixing ability of toner that is the
internal thermal characteristic of toner. For example, assume toner having
a flow start temperature at which the toner me I is or softens i s as I ow
as about 85C, i . e. , toner w i th a 20 I ow temperature f i x i ng ab i 1
i ty. The degree of cohes i on of th i s k i nd of toner was found to
depend on the kind of a toner container more than the degree of cohesion of
other toner and coheres more easily. By contrast, toner hav i ng a f I ow
start temperature of 105C or above depended on the kind of a toner
container little. This difference 25 presumably relates to the fact that
toner with a low temperature t   4'? fixing ability coheres more easily
than other toner. The toner conta i ner of the present i nvent i on may
store any k i nd of toner app I i cab I a to an a I ectrophotograph i c i
mage formi ng process, e. g. , a one- i ngr ed i ent type or a two-i ngr ed
i ent type toner wh i ch i s magnet i c or nonmagnet i c. The toner cons i
sts of, e. g. , styrene res i n, polyester resin or simi tar binder resin
and a coloring agent with or without the addition of a charge control agent
and other additives. As for a one-ingredient type magnetic toner, a
ferrite- or magnetite-based magnetic material is additionally added. For
fullcolor image formation, black toner, cyan toner, magenta toner and
yellow toner each are stored in a particular toner container. The size of
such toner containers and the amount of toner to be stored in each
container are suitably adjusted in matching relation to the kind of an
image forming process. The toner may be usual black toner or color toner. A
one-ingredient type toner cannot satisfactorily develop a latent image if
it is attracted by the developing roller of the developing section more
than or less than necessary. This kind of toner therefore should preferably
have a true specific gravity ranging from 1.55 to 1.75. A two-ingredient
type toner should ' preferably have a true specific gravity of 1.1 to 1.3.
When toner with the above true specific gravity is packed in the toner
conta i ner of the present i nvent i on, i t rap i d I y s i nks i n the
conta i ner w i th a m i n i mum of a i r ex i st i ng there i n. Th i s
successfu I I y reduces the capacity of the container and therefore the
size of the container. Toner applicable to the toner container of the
present i nvent i on has a vo I ume mean part i c I a s i ze of 4. 0 ~c m
to 12. 0 ~c m, preferably 5.0 umto 0. 9 um. Particle sizes less than 4.0
;umwould bring about problems in image transferring and cleaning steps i
43 following development. Particle sizes greater than 12.0 a m would make i
t d i ff i cu I t to ma i nta i n the reso I ut i on of an i mage h i gh.
For h i gh def i n i t i on i mages, the vo I ume mean part i c I es s i ze
of toner shou I d preferab 1 y be 9. 0 a m or I ess. 5 Specific particle
size distributions of toner applicable to the present invention are as
follows. In toner with a volume mean part i c I a s i ze of 7. 5 ,u m, the
number of f i ne part i c I es of 4. 0 ~ m or below is 18 % of the total
number of particles while the weight of rough part i c I es of 7. 0 a m or
above i s 1. 5 % of the tota 1 amount. I n 



10 toner w i th a vo I ume mean part i c I a s i ze of 9. 0 ~c m, the
number of f i ne part i c I es of 4. 0 a m or be I ow i s 15 % of the tots
I number of part i c I es while the weight of rough particles of 7.0 a m or
above is 2.0 % of the total weight. The number of particles and weight mean
particle size were measured by using Coulter TA-2 available from Coulter.
15 A method of packing the toner container of the present invention with
toner will be described hereinafter. The method may basically be any one of
conventional methods including one taught in Japanese Patent Laid-Open
Publication No. 8-334968 and will be br i ef l y descr i bed w i th
reference to F l G. 28. As shown, a toner 20 pack i ng tube 61 and an a i r
suct i on tube 62 are respect i ve I y i nserted i nto two through bores
formed i n a member 61. The member 61 w i th the tubes 61 and 62 has been f
i tted i n the mouth 13 of the toner conta i ner. Subsequently, a hopper 63
included in a toner packing machine and a suction pump 64 are connected to
the tubes 61 and 62, respectively. 25 I n th i s cond i t i on, the suct i
on pump 64 i s operated to pack the toner   44 container with toner. By
sucking air out of the container with the suction pump 64, it is possible
to stably and densely pack the container with toner without any space
occurring in the container. In the case of the hard toner container, the
toner from the 5 hopper 63 drops i nto a i r ex i st i ng i n the conta i
ner. As a resu f t, a i r ex i sts between toner part i c I es and prevents
them from rap i d l y s i nk i ng. This is apt to increase the packing time
and contaminate the toner. The soft toner container is free from this
problem because it is substantially evacuated before packing. Moreover,
even when the 10 toner dropping from the hopper 63 stops the inlet of the
soft toner conta i ner, pressure can be app I i ed to the toner v i a the f
I ex i b I a sack so as to I oosen the toner. I t fo I I ows that wh i I a
the hard conta i ner needs suct i on at the t i me of pack i ng, the soft
conta i ner can be packed w i th a Buff i c i ent amount of toner w i thout
any suct i on. I n any case, 15 the toner container packed with the toner
is sealed by some method, as stated earlier. Examples of the present
invention will be described here i nafter a Ithough they do not I i mi t
the present i nvent i on at a I I . Example 1 pertains to the combination
of the blow type toner 20 replenishing system of the present invention and
the hard toner container including the mouth provided with the tight
contact enhancing mechanism. Example 1 proves that when an air pump or air
sending means is operated, the resulting stream of air actually delivers
toner to a destination, and that when the packing density 25 of the
container is 0.7 g/cm3 or less, the amount of residual toner f 



45 to be left in the container at the end of delivery is particularly smal
I. F I G. 29 shows a spec i f i c arrangement for execut i ng Examp I a 1.
As shown, the arrangement includes the nozzle 11 shown in FIGS. 3-1 5 and
3-2. The toner out ( et port i on 16 of the nozz I a 11 has an i ns i de
diameter of 6 mm and a thickness of 0.5 mm. The air inlet portion 18 is
spaced from the toner outlet portion 16 by a gap of 1 mm and r has a th i
ckness of 0. 5 mm and an outs i de d i ameter of 9 mm. The toner conduit 12
is formed of EPDM to be flexibly deformable and provided 10 w i th an i ns
i de d i ameter of 7 rtm. The toner condu i t 12 i s a i r-t i ght I y
connected to the end of the toner out I et port i on 16. The toner . . ,
conduit 12 is 1,000 mm long and provided with a difference in level or
height of 300 rtm between its opposite ends. The other end of the toner
condu i t 12 i s f i xed i n p I ace above a beaker 66 set on an 15
electronic balance 65 (FA-2000 (trade name) available from A & D). The a i
r pump 10 i s a i r-t i ght I y connected to one end of the a i r I inlet
portion 18 by a flexible tube having an inside diameter of 5 mm and formed
of EPDM. The a i r pump 10 was i mp I emented by a d i aphragm pump w i th
a f I ow r ate of 1. 5 I /m i n. (SR-O1 (t r ade name) ava i I ab l a f r
om 20 Sh i nme i E I ectr i c) . A t i mer, not shown, i s copnected to the
a i r pump 10 in order to control the duration and interval of suction. The
toner container 2 packed with toner is positioned with its mouth facing
downward and connected to the nozzle 11. The mouth has an out I et w i th a
d i ameter of 14 rtm and has a tubu I ar body w i th an i ns i de 25
diameter of 22 mm and a depth of 10 mm above the outlet. Urethane f   46
sponge formed with two slits and having a thickness of 10 mm and a diameter
of 22 mm is fitted in the mouth and adhered to the inner per i phery of the
mouth to p I ay the ro I a of the t i ght contact enhanc i ng means. The
two s I i is i ntersect each other at the center at an ang I a 



5 of about 90 degrees, and each i s 12 mn I ong. The nozzle 11 is inserted
into the tone container 2 via the sponge such that the ho I a 15 of the a i
r i n I et port i on 18 i s pos i t i oned in the container 2. The toner
container 2 has a hard columnar conf i gurat i on formed of dense po I
yethy I ene and hav i ng a th i ckness of 10 1 mm, an outside diameter of
65 mm and a capacity of 210 cc. I n the above cond i t i on, the a i r pump
10 i s operated to de I i ver the toner from the toner container 2 to the
beaker 66 until toner de I i very from the conta i ner 2 ends. The we i ght
of toner transfer red to the beaker 66 was measured by the ba lance 60 i n
order to determi ne 15 the amount of residual toner left in the toner
container 2. It is to be noted that the a i r pump 10 was i ntermi ttent I
y dr i ven for 1 second at the intervals of 5 seconds. More spec i f i ca I
I y, there were prepared f i ve toner conta i ners 2 respect i ve I y hav i
ng pack i ng dens i t i es (g/cm3) of 0. 4, 0. 5, 0. 6, 0. 7, 20 0.8 and
0.9. Toner was introduced into each container 2 by use of a spoon v i a a
funne I i nserted i nto the out I et of the conta i ner 2. The amount of
toner is adjusted by manually vibrating the bottom of the container 2 with
a metal rod. The above toner consisted of resin particles containing a 25
magnetic material implemented by ion oxide and a polarity control i   



4? agent, and an add i t i ve app I i ed to the outer surfaces of the part
i c I es. Th i s k i nd of toner i s extens i ve I y used w i th a I aser
pr i nter PC-LASER SP-10 available from Ricoh Co., Ltd. The experiment
described with reference to FIG. 29 was 5 conducted wi th each of the above
toner conta i ners 2. The toner containers 2 each were shaken ten times in
each of horizontal and vertical directions and then connected to the nozzle
11. The experimental results proved that even when the toner container 2
and balance 65 were located at remote positions with a 10 difference in
level of 300 mm, toner could be delivered from the conta i ner 2 to the pos
i t i on above the ba I ance 65 v i a the f ( ex i b I a tone r condu i t.
As FIG. 30 indicates, when the packing density of the toner container 2
exceeds 0.7 g/cm3, the amount of residual toner left in 15 the toner
container 2 at the end of delivery increases. It will therefore be seen
that if the packing density is 0.7 g/cm3 or less, the toner can be stably
delivered to the developing section 1, FIG. 1, and the amount of residual
toner can be minimized or practically reduced to zero. Th i s frees the
user from need ( ess expenses. I n FI G. 20 30, the amounts of residual
toner appear to be substantial because they are compared with each other.
In practice, the amount of residual toner can be further reduced if, e.g.,
the container 2 is tapered, as stated previously. This was confirmed by
experiments. Examp l a 2 i s i dent i ca I i n object w i th Examp I a 1,
but uses the 25 combined blow and suction type toner replenishing system
including l   48 



the suct i on pump. F I G. 31 shows a spec i f i c arrangement used to
conduct experiments with Example 2. As shown, the suction port of the Mono
pump 30, F I G. 8, was connected to the end of one toner condu i t of
Example 1 while the delivery port of the pump 30 was connected to 5 the
other toner condu i t. The beaker 66 was pos i t i oned be I ow the end of
the toner condu i t extend i ng form the de I i very port of the pump 30.
The weight of toner collected in the beaker 66 was measured by the
electronic balance 65. The 3 ~ m filter 26 having a diameter of 12 mn was
adhered to the bottom of the toner conta i ner 2 as the pressure 10
adjusting means. As for the rest of the conditions, Example 2 is identical
with Example 1. Spec i f i ca I I y, the Mono pump 30 was i ntermi ttent I
y dr i ven for 1 second at the i nterva I s of 5 seconds unt i I the toner
de I i very from the toner conta i ner 2 ended. Then, the amount of res i
dua I toner I eft 15 i n the toner conta i ner 2 was ca I cu I ated. The
exper i ment showed that the combined blow and suction type toner
replenishing system was effective. As FIG. 32 indicates, when the packing
density of the toner container 2 decreases below 0.7 g/cm3, the amount of
residual toner sharply decreases. 20 Examp I a 3 i s i dent i ca I w i th
Examp ( a 1 except that i t used the soft toner container. The soft toner
container 2 had a sack i mp I emented by 0. 1 rtm th i ck sheets formed of
po I yethy I ene and ny I on, and a mouth or tubu I ar body formed of po I
yethy I ene. The toner out I et of the sack was welded to the outer
periphery of the mouth. 25 F I G. 33 shows the cub i c shape of the above
soft toner conta i ner r   49 2 As shown, the toner conta i ner 2 has a
rectangu I ar bottom s i zed 1 10 mm longitudinally and 80 mm laterally and
has its sides inclined by an angle of about 60 degrees relative to the
section of the mouth. The toner conta i ner 2 i s 130 mm h i gh and prov i
ded w i th a capac i ty of 5 about 700 cc. The toner container 2 is
foldable at the bottom and foldable vertically at the centers of two sides.
More specifically, the sack of the toner container 2 was produced by we I d
i ng the edges of four sheets such that the coma i ner 2 had the expected
cub i c shape. The f i tt i ng port i on of the mouth or 10 tubular body
formed of polyethylene is formed with a passage having a d i ameter of 14
mm. The mat i ng port i on of the mouth i s i mp I emented as a 10 mm long
bore having an inside diameter of 22 mm. Urethane sponge (EVERLITE ST
(trade name) available from Bridgestone Corp.) w i th a 25 a m th i ck po I
yethy I ene terephtha I ate f i i m adhered thereto 15 i s f i tted on the
wa I I of the above bore by a two-s i ded adhes i ve tape (5000N (trade
name) ava i I ab I a from N i tto Denko Corp. ) . The urethane sponge is 10
mm thick and provided with a circular shape having a diameter of 22 mm. Two
12 mm long slits are formed in the urethane sponge and intersect each other
at the center at an angle of about 20 90 degrees. Six toner containers 2
were respectively packed with toner app I i cab I a to a I aser pr i nter
PC-LASER SP-10 ava i I ab I a from R i coh Co. 



Ltd. to pack i ng dens i t i es of 0. 4, 0. 5, 0. 6, 0. 7, 0. 8 and 0. 9,
respect i ve 1 y. The pack i ng dens i ty i s produced by d i v i d i ng
the amount 25 of toner packed in the toner container 2 by the maximum
volume (cc) r   50 of the container 2. A high packing density is difficult
to achieve with the soft toner container 2 because vibration cannot be
easily imparted. In light of this, a 3,000 mesh filter formed of porous
stainless steel was fitted on the end of the nozzle 11 that was 60 5 mm I
ong and had a d i ameter of 5 mm. The toner conta i ner 2 was packed with
the toner while being subjected to vacuum of 150 mmHg via the nozzle 11.
This was effected with the same arrangement and method as in Example 1. The
above exper i ment showed that toner cou I d be de I i vered even 10 from
the soft toner conta i ner 2 to a prese I ected remote pos i t i on. As F I
G. 34 i nd i Gates, when the pack i ng dens i ty exceeded 0. 7, the amount
of res i dua I toner to be I eft i n the toner conta i ner 2 sharp I y i
ncreased. The toner container 2 sequentially reduced in size toward the
mouth was successful to noticeably reduce the amount of residual toner. 15
Examp I a 4 i s concer ned w i th a cond i t i on i n wh i ch the toner i s
stored i n the toner conta i ner 2. The toner conta i ner 2 used i n Examp
I a 3 was a I so used i n Examp I a 4. Toner was I eft i n a 20C
environment for 100 hours. Subsequently, 300 g of the toner was filled in
the toner container 2 in a 20C environment. Finally, a 20 polyethylene and
nylon mixture identical with the material forming the sack of the toner
container 2 was welded to the toner outlet of the container 2 in order to
seal the toner outlet. Whether or not the toner container 2 satisfies the
previously stated relation (1) was determined. 25 Because Cmax was 700 cc
and because the toner had a true  



51 spec i f i c grav i ty of 1. 2, Ctoner was (300 - 1. 2) = 250 cc. Ca i r
was determined to be 409 cc by the previously stated method. By
substituting such values for the relation (1), there was obtained: 5 700 -
(250 + 409) = 41 > 0. 1 x 409 = 40. 9 The above toner container therefore
satisfied the relation After the toner container 2 packed with the toner
had been 10 stored for 10 days i n a 50C env i ronment, the toner was taken
out to see the degree of cohesion. The toner was found to be free from
cohesion. Examp I a 5 proves the effect ach i evab I a w i th the t i ght
contact enhanc i ng mechan i sm f i tted i n the mouth of the toner conta i
ner 2. Two 15 samples [I] and [II] of the mechanism were prepared which
were respectively representative of poor contact and tight contact.
Specifically, in the sample [I], open cell, ester-based urethane sponge
(EVERL I TE ST) h i gh I y permeab I a to a i r was f i tted i n the mouth
In the sample [II], a 25 ~.tm thick polyethylene terephthalate film ?0
sheet was adhered to the above urethane sponge, and then the sponge was
fitted in the mouth. The film does not allow air to pass therethrough. The
urethane sponge included in each of the samples [I] and [II] had a diameter
of 22 mm and a thickness of 10 rtm and was formed w i th two 12 mm wi de s
1 i is i ntersect i ng each other at the center 25 perpendicularly to each
other.   52 The toner container of Example 3, FIG. 33, was also used in
Example 5. The difference is that in Example 5 the 3 ~ m filter or pressure
adjusting means 26 having a diameter of 12 mm was adhered to the bottom of
the toner container 26. The sponge 20 was affixed 5 to the mouth by a two-s
i ded adhes i ve tape (5000N ava i I ab I a from N i tto Denko Corp. ) .
The toner conta i ner 20 was packed wi th 300 g of toner type S Ye I I ow
ava i I ab I a from R i coh Co. , Ltd. The toner was de 1 i vered from the
toner container 2 by the combined blow and suction system. For measurement,
the arrangement of Example 2 was also used. 10 The nozz I a 11 was i
nserted i nto the toner conta i ner v i a the s I i is 12 of the sponge 20
such that the hole 15 of the air inlet portion 18 was positioned in the
container 2. Subsequently, air was sent for 1 second wh i I a the pump was
dr i ven for 1 second. The resu l t i ng amount of toner delivered from the
toner container 2 was measured by the 15 electronic balance. FIGS. 35 and
36 respectively plot experimental results obtained with the samples [I] and
[II]. In FIGS. 35 and 36, the ord i nate i nd i Gates the amount of toner
de 1 i vered for a un i t dr i ve t i me of the pump wh i I a the absc i
ssa i nd i Gates the amount of res i dua I toner left in the toner
container. As FIG. 35 indicates, the toner 



20 delivery from the sample [I] for a second is sometimes zero and not stab
I a and I eaves about 3. 5g of toner there i n at the end. On the other
hand, as FIG. 36 indicates, the toner is constantly delivered from the
sample [II] by about 0.6 g for a second and left little at the end
(substantially zero gram). 25 As FIG. 35 indicates, the toner delivery from
the sample [I]   5:3 noticeably varies and causes a great amount of toner
to be left in the toner container. By contrast, as FIG. 36 indicates, the
toner de 1 i very from the samp 1 a [ 1 I ] i s stab 1 a and causes a mi n
i mum of toner to be I eft i n the toner conta i ner. I n the sump I a [ I
] , the open ce I I 5 sponge 20 failed to enhance tight contact between the
nozzle 11 and the toner conta i ner ; i n fact, when the conta i ner was
removed from the nozzle 11, contamination ascribable to the toner was found
in the port i on around the sponge 20. I n the samp l a [ I I ] , the
sponge 20 w i th the f i I m prevented a i r from 1 eak i ng and thereby
enhanced t i ght contact 10 between the nozz I a 1 1 and the toner conta i
ner ; the port i on around the sponge was free from contamination. I n
summary, i n accordance w i th the present i nvent i on, a toner conta i
ner and a deve I op i ng sect i on can be free I y I a i d out i n an i
mage formi ng apparatus, sav i ng a I i mi ted space ava i I ab I a i n the
apparatus. 15 Further, toner can be stably replenished to the developing
section at all times and is left in the toner container only in a minimum
of amount. Var i ous mod i f i cat i ons w i I I become poss i b I a for
those sk i I I ed in the art after receiving the teachings of the present
disclosure ~0 without departing from the scope thereof.   REPLACEMENT SHEET
Q13 F E 6 2003 -54 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:  1. A
toner packaging and feed reservoir container for use with an
electrophotographic image forming apparatus having a developing section and
a powered air delivery system that feeds toner from a reservoir container
to said developing section, the delivery system including an elongate feed
conduit that connects with said reservoir container, said container
comprising: a toner storage portion; a toner outlet for discharging toner
from said storage portion; and a mating portion connected with said toner
outlet, said mating portion being adapted for tight contact substantially
hermetic sealing connection with said elongate feed conduit for continuous
feeding of toner during operation of said image forming apparatus; 



said mating portion comprises a generally tubular body and includes a
relatively rigid tubular body and a resilient tight contact enhancing
mechanism; and said resilient tight contact enhancing mechanism is
positioned within said tubular body comprising a self re-sealing resilient
member that operates from an unconnected position in which it seals the
toner container outlet and a connected position in which it deforms to
allow sealing engagement with said elongate feed conduit of said toner
delivery systems, comprising an outer nonair permeable seal member and an
inner seal member of a different material. 2. A toner container according
to claim 1 wherein said second seal member is configured to assist in
cleaning the feed conduit on removal from the toner container. 3. A toner
according to claim 2 wherein the tight contact enhancing mechanism
comprises a flat elastic member sized to cover an inside of a section of
said tubular body and formed with slits in the direction of it's thickness,
said elastic member being securely retained within said tubular body. 4. A
toner container according to any of the preceding claims wherein the toner
storage portion is in the form of a flexible sack.   REPLI~~~r~~~~T Sl'd~T
1 3 F E B 2003 -55 5. A toner storage container according to claim 4
wherein the flexible sack toner storage portion is connected to said toner
outlet in the form of a relatively rigid tubular portion. 6. A toner
container according to claim 5 including an external position preserving
means to prevent complete collapse of said flexible sack and thereby
assisting complete discharge of the toner from the storage portion. 7. A
toner container according to any of the preceding claims wherein the
storage container includes a series of constructions to prevent the full
weight of the toner from being transferred directly to the outlet, thereby
reducing the likelihood of blockages. 8. A toner container according to any
one of the preceding claims wherein said toner storage portion includes
pressure adjusting means.
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