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TONER SUPPt.'f A.E2PARATUS ANO TONER CARTR!OGi! THEREFOR 

rISLD OF THE INVENTION A."ID RELATED ART 

The present invention.~-.relates to a toner . . 

supply apparatus or a toner cartridge usable therefor 

in an image terming apparatus such as an 

alectrophotographic apparatus 1n which an 

elec~rostat1c latent image formed on an electrostatic 

late~t image bearing member is developed.with toner 

powder. 

In either· of apparatus using one component 

developer.and an apparatus usable with two component 

developer, when the a.mount of the toner in a 

deveioping.unit aecreases beyond a predetermined level 

as a result of developing electrostatic la~ent images. 

the ~oner is supplied from a toner hopper con~aining 

toner into a developing unit. When the amount of the 

toner in the hopper decreases beyond a predetermined, 

the operator manually supplies the toner to the hopper 

as a toner storage. Usually, a toner cartridge is 

used.for'the supply. 

The toner car~ridge is mounted on a car~~idge 

mounting portion of an image forming apparatus~ and a 

tonar discharge opening of tha toner car~ridge is 

opened to let the toner fall into the hopper. 

Thereafter. the toner cartri.dge is removed from the 

mount. 
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Among such toner c~rtridge. there is a ~ype 

having a shutt~r for closing and opening the toner 

discharge opening. manually. !n sueh a toner 

car~ridge, after the toner supply to the hopper, the 

~one~ discharge opening is closed by tne snutter, and 

the cartridge may be -removed from the mount, and 

~herefore, it is convenient because the toner 

remaining in the cartridge does not scatter. 

However. if the cartridge is removed from the 

mount before completely closing the toner d~scharge 

opening with the shutter, ~here is a liability that 

the toner remaining in the cartridge scatters from the 

toner discharge opening. 

!n addition. -if the cartridge is not 

securedly mounted to the mount, the toner may scatter 

from the discha:gc opening. 

SUMMARY OF THE !NVENTION 

.l\ccording ly, i 't is a concern of the 

present invention to provide a toner cartridge and a 

toner supply apparatus for receiving toner using the 

toner cartridge, in which the cartridge can be 

~ecuredly mounted. 

An embodiment of the present invention 

pr-ovides a toner cartridge and a toner supply 

app~ratus in which when the shu'ttQr does no~ in the 

closed state. the toner cartridge is preven~ed from 
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being removed from the mounL. 

Another embodiment of t.he _pcesent 

invention provides a toner cartridge and a ~one~ 

supply apparatus in which operativity· is improved when 

the toner is supplied to a toner storage. 

A furch.er embodiment of the present 

invention provides· a toner cartridge and a toner 

supply apparatus in which the toner leakage is 

prevented when the toner is supplied into a toner 

storage. 

0th.er f e.atures and 

advantages of the present invention will become more 

apparent upon a consideration of the following 

description of the preferred embodiments of the 

present invention taken in conjunction with the 

accompanying drawings. . . . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure l is a top plan view illustrating a 

toner.cartridge mounted on the mount and takes a 

remova.Ole p~sition. 

Figure 2 ls a top plan view of the same when 

the toner cartridge takes a toner discharge position. 

Figure 3 is a top plan view 1n which the 

shutter takes the completely open position while the 

toner cartridge cakes che toner discharge position. 

Figure 4 is a sectional view of a ~oner 
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cartriclge. 

Figure 5 is a sectional view taken along a 

:ine X-7. in Figure 2. 

Figure 6 is a sectional view ~aken along a 

line Y-Y in Figure 3. 

Figure 1 is a sec'1:ional view taken along a 

line z-z in Figure 2·. 

f'igure 8 is a top plan view of a shutter 

plate; 

Figure 9 is a top plan view of a toner 

cartridge according to another embodiment of the 

present invention which is in a removable position.· 

~igure 10 is a top plan view of the same 

while the toner cartridge takes a toner discharge 

position. 

Figure 11 is a top pla.~ view of the same in 

which a shutter of the toner cartridge is completely 

opened, while the. toner cart.ridge is pl~ced in the 

toner discharging position. 

Figure 12 is.a sectional view taken along a 

line G-G•of Figure 10. 

Figure 13 is a sectional view of a toner· 

cartr.idge in a removable position. 

Figure 14 is the same view when the toner 

cartridge is at the discharge position. 

Figure 15 is a top plan view of the toner 

cartridge of F!gure 14. 
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Figure 16 is a top plan view of the toner 

ca:-tridgc in which the shutter is fully opc.ned. 

Figure 17 is a front view of the cartridge of 

Figura: 14. 

Figure 18 shows an example of an image 

forming apparatus usable with the present invention. 

DESCRIPTION OF THE PREFE~EP. .. ~ODIMENTS. 

Figure. 18 shows an electrophotographic 

appa~atus usable with ·the present invention. 

In Figure 18, an electrophotograpl1ic image 

forming apparatus 50 comprises an electrophotographic 

photosensitive member 51 rotatable in a direction 

indicated by an arrow. The photosensitive member 51 

is t1rst Charged by a charger 52, and is exposed ta 

image light by exposure device 53, so that an 

elect"?:ostatic latent image is formed. 

The elec:trostat1c latent image is develop.ed 

by a developing lim1t 54. which comprises a developing 

roller SS rotatable in a direction indicated by· an 

arrow. The developing rollar SS carries a developer D 

to supply it to the electrostatic latent image. The 

developer may:be ·one component developer, or two 

component developer. In any event, the toner on the 

developing roller is deposited onto the electrostatic 

l~tent image to form a toner image. 

The tuner image ·thus £armed is transferred 



onLo a transfer sheet 57 by a transfer charger 56, and 

th~ ~rans!e&~ed image is fixed on the sheet 57 by a 

fixing device 58. Afte: the image transfer operation, 

~he photosensitive member 51 is cleaned by a cleaning 

device. 

In order to supply the toner c~nsumed by the 

developing unit 54. the toner T is supplied e~om a 

toner storage container (hopper) l to the developing 

unit ~4 by a ~eeding device 63 such as a screw 

conveyer or the like. 

When the remaining amount of the toner·T in 

the container·~ ;l ·becomes· lower than a predetermined 

level, the operator supplies the toner into the 

container 1 from a toner cartridge. 

The toner cartridge is· mounted to a cartridge 

mount 2 provided at a top part of a hopper {toner 

storage container) l. The toner cartridge mount 2 is 

usua1ly covered with a cover 61. The cover 61 is 

rotatably supported on a shaft 62. When the cartridge 

is to be mounted to the mount 2, it is rotated to a 

position' indicated by 61 manually by th·e operator to 

expose the mowit 2. 

Figure 4 is a sectional view of a totter 

cartridge. 

The toner cartridge 3 comprises a container 

body 4 having a toner accommodation chamber 5 for 

aec:ommod.3-ting toner to .be supplied to the hopper l, a 
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shutter plate 7 for closing and opening the toner 

discharge opening 6. a shutter support 8 for slida.bly 

supporting the shu.tter -plate 7. 

The shutter support 8 is securedly fixed to 

the container body 4 by screws 9. The shutter support 

8, as shown in Figure 7,.is provided with a shutter 

guide lO. The shutter plate 7 slides on the guide 10, 

and ts rectilinearly rec1procable in a direction 

peipendicu.lar to the :toner discharge directici·n 

(downward) from the toner discharge opening 6. 

In this spec~fication, the movemen~ of the 

shutter _plate 7 in the direc~ion to open the opening 6 

l arrow A in Figure 4) is pol.ling movement of the 

shutter plate 7. and the movement of the shutter plate 

7 in the direction ta .close the opening 6 (B in Figure 

1) is called "pushing movement". 

Designated by reference numerals 14 and 15 

are elastic sealing member made of rubber, felt or tha 

like to preven~ ~he leakaga of the tonar batween the 

-shutter plate 7 and the shutter support 0, and bet~een 

the container body 4 and the shutter support 8, 

respectively. 

A grip ll is provided adjacent an end of the 

shutter pla~e 1 in the pulling direction. the operator 

grips ~he grip 11 to move the shutter plate 1 in 

directions A and a. 
To the rear end ot the shutter plate 7 in thP 

•. j 
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pulling direction., there is provided a stopper 

projection 12. When the shutter plate 7 is complet~ly 

pulled out ~o completely open the toner discharge 

opening 6, the 3topper projection 18 abuts a front 

wall 13 of the shutter support S to prevent further 

motion of the shutter plate 7, thus preventing the 

shutter plate 7 from being pulled out of tha support 8 

(Figure 6). 

As shown in Figure 5 which is a cross-section 
.. 

ta~en along a line x-x of Figure 2, the cartridge 

mount 2 comprises a base plate 16 fixed on the top of 

the hoppe~ 1. and an elastic sealing member 17 of 

rubber, !el~, syn~het1c resin material or the like. 

fixed on ~he base plate 16. The shutter support 8 o! 

the cartridge 3 is slida.bly mounted on the top surface 

18 of the elast~c sealing m.e.mber 17. 

The base pla~e 18 is provided with a toner 

receiving opening 19 through which the toner 

discharged through the toner discharging opening 3 of 

the toner cartridge 3 falls into the hopper 1. 

' A wall plate 20 is fixed on and 

perpendicularly extended from the base plate 16. The 

wall plate 20, as shown in Figure l. is provid~d with 

a guiding surface 21 for guiding the mounting and 

demowiting of the toner cartridge relative to the 

cartrid9e moWlting position o! ·the cartridge mount: 2. 

By the sliding motion of the shu~~er support a of the 

:. 
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toner cartridge 3 on the guiding surface 21, ~he 

mo~ion of the toner cartridge 3 is guided in a 

direction substantially perpendi~ular to the cartridge 

mounting su~~ace 18. 

r-tore particularly, t:he operator holds the 

conta:i.ner body 4 of. the cartridge 3 by h.is hand. and 

lowers it in a direction C shown in Ftgure 5 along the 

guiding surface 21, by which the cartridge 3 is placed 

on the surface 18. On the other hand, by raising the 

cartridge 3 in a dir6ction 0 along thQ guiding surf ace 

21, the cartridge 3 is removed from the mount 2. 

Figures l. 2 and 3 are top plan views of the 

toner cartridge mounted on the cartridge mount 2. 

For the sake of simplicity of explanation, 

the container body is omitted from the Figure. 

In Figure l, the toner cartridge has been 

mounted to the mount 2 and takes a cart~idge mounting 

or demounting position. In Figure 1, the toner 

discharge opening 6 of the cartridge 3 is comple~ely 

closed by the shutter plate ll. 

'When the cartridge 3 is mounted to the 

~osition shown in Figure l, the operator holds the 

container body 4, for example, and rotates it about an 

axis substantially perpendicular t~ the cartridge 

mounting surface 18, as indicated by an arrow ~· At 

this time, the bottom surface of the shutter support 8 

slides on the mounting surtace 18. 
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A projeci:1on 23 of the sh.utter support 8 is 

engaged in~o a rec~ss 22 formed in ~he wall pla~e 20. 

by ~he abovQ rotation (Figure 2, and Figure 7 Which is 

a sectional view taken along a line z-z of Figure 2). 

As shown in Figure 7. the top surface 24 of 

the projection 23 of the toner cartri~ge 3 is press­

contacted to the top sealing surf ace 25 of the recess 

22, _·by which the toner cartridge 3 :ts prevented from 

being removed upwardly from the cartridge mount 2. 

Figure 2 shows the state in which the toner cartridge 

3 takes a toner discharge position for discharging the 

toner into the hopper by open~ng the toner discharge 

opening of the toner cartridge 3. By the engagement 

of the projection 23 of the cartridge into the recess 

22 of the mount 2, removal of the toner cartridge 3 

f =om the mount 2 is prevented when the toner cartridge 

takes the toner discharge position. 

By the press-contact between the projection 

23 and the sealing 25 of the recess 22, the bottom 

surf ace o! the shutter support a of the cartridge 

• 
elastically compresses the sealing meat.ber 17 to 

improve tb.e press-con·tact therebetween, so that the 

toner leaka~e from the contact -portion between the 

cartridge J and the mount 2 can be further prevented. 

In this embodiment, the projection 23 is 

formed in the toner cartridge 3. and the recess 22 is 

formed in the cartridge mount. However. the recess 
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may be formed in the toner cartridge 3, and the 

projection may be formed in the toner cartridge, 

wherein they a~e engaged by rota~ion of the cartridge 

3 in a ui~~ctiun s· 
Thus. the Lorier car·tridge 3 is slidingly 

rotated in a direcLion ~ on the mount surface la, by 

wh1ch the projection 23 is engaged into the recess 22. 

so that the cartridge 3 takes the toner discharge 

position as shown in Figure 2. At this t-ime, three 

side surfaces of the shutter support: 8 of the 

cartridge 3 are abutted to three stopping surf aces 26 

formed on the wall plate 20, respectively. In this 

manner, further rotation of t~e toner cartridge in the 

direction ~ beyond the tcner discharge position, is 

prohibited. 

A second portion of the side surf ace of the 

shutter support 8, contactable to the stopper surfaces 

26, are different from a first position slidable 

rel.at:i.ve to the guiding surface 21, and as will be 

understood from Figures l and 2. when the first 

portion is in contact with the guiding surface 21, the 

second portion is disengaged from the stop surf aces 

26. On the other ho.nd, when the second portion.. is in 

contact with the stopping surface 26. the first 

portion is out of contact with the guiding sur!ace 21. 

When the car~ridge 3 is brought into the 

state shown in Figure 2, that is, the toner 
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discharging position by the recess 22 and the stopper 

surface 26. the operator grips the grip ll of the 

shutter plate 7, and pulls the shutter plate 7 in a. 

direction A. As will be understood f=om Figures 1 ~nd 

2, the shutte~ plate 7 pulling direction crosses with 

the rotational direction 2 of the toner ca.rtridge 3. 

The shutter plate 7 comprises a narrow 

portion 7a anu a wide portion 7b having a width larger 

than that of the narrow portion 7a. 

The narrow portion 7a is disposed at a front 

side with respect to 'Che pulling direction of the 

shutter plate 7. Therefore, an end of a front part of 

the shutter pla"te 7a 1s cut-away, as shown in Figuz:e 

8. 

In Figure 8, the toner discharge opening 5 of 

the toner cartridge 3 is comple'Cely closed by the wide 

portion 7b of the shutter plate 7. The wide portion 

7b is slidable engagement with the shutter support 8, 

and even when the wide portion So completely closes 

the shutter discharge opening 6. the narrow por~ion 7a 

projects out from the shutter support a. 

The narrow portion 7a is provided wi~h 

inclined stepp~d portion in the illustrated e]eample, 

it may be a stepped portion perpendicular to a side 

;~:::c::::e 27~ of "t~e wida ~.ortion 7D. 

The grip 21 is fixed to an end of the na·.crow 

portion 7a. 
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Figure 3 shows a st~te in which ~he shutter 

?late is pulled to a position ~t which the stopper 

projection 12 is abutted to the w~ll s~rface 13 of the 

~hutter ~upport:. Figure 6 is. a sectional view tak~n 

along a line Y-Y of Figure 3. 

In this state, the toner discharge opening 6 

of the container body 4 o! ·the toner cartridge is 

completely opened. Tne toner contained in the 

container body 4 falls by the gravity into the hopper 

l w~th the opening action o! the opening G. When the 

opening 6 is completely opene<l. ·the toner in the 

container body 4 smoothly and quickly falls into the 

hoppe_r l. 

When the toner.supply from the toner 

cartridge 3 into the hopper 1 is completed. The 

ope~ator pusnes the grip ll to ~ush t:ha shutter 7 as 

shown in Figure. When the shut:t:er plate 7 co1:npletely 

closes ~ha taner discharge opening 6 {or1g1nal 

position), the leading end 30 of the snu~t:er plate 7 

in the pushing direction B is contacted to the rear 

wall sutface 31 of the shutter support 8, by which the 

further pushing of the shutter 7a is prohibited 

(Figure 4). 

When the shutter plate completely closes the 

toner discharge open~ng 6, the operator holds ~he 

contajner body 4 or the like by his hands, and rota~es 

~he toner cartridge slidingly on the mount surface 18 
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in a db:ection opposite from the direction s as shown 

!n Figure 2, (0), by which the original position is 

restored. Dy the rotation of the cartridge 3 in tne 

direction b, the projection 23 of the cartridge 3 is 

disengaged from the mount 2, by which the operator can 

remove the toner cartridge 3 from the mount 2. 

When the shutter plate 7 is in the process of 

pulling from Figure 2 position, or when it is in the 

process of pushing from Figure 3 position to Figure Z 

position, the toner cart,idge 3 can not be removed 

from ~he mount, even if the operator erroneously tries 

to raise 1t. This is.because the projection 23 of the 

toner cartridge 1s engaged into Lhe recess 22 of the 

mount 2. 

When the shutter plata 1 is in the yrocess of 

drawing from Figure 2 posi~ion to Figure 3 position, 

or when it is in the process of pushing from Figure 3 

position to Figure 2 position, in other words. when 

the toner discharge o~ening 6 of the conta1ner body 4 

is not completely closed by the shu~ter plate 7, 

rotation of the toner cartridge 3 in the d1rec~1on b 

is prohibited in.this embodiment, even if the operator 

tries to rotate it in this direction. 

This will be described in detail. The wall 

·plate 20 of the cartridge 1aount 2 is provided w1 t:h a 

limiting surface 28 faced to the pulling or pushing 

path o! the shutter plate 7. When the shutter plate 7 
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is pulled ou.t of the support 8 so that the toner 

discharge opening 6 is opened even slightly, the side 

surf ace 27b of the wide portion 7b of the shutter 

plate is opposed to the limiting surface 28 with or 

without small gap therebetween (Figure 3J. 

If the operator tries to rotate the toner 

ca~tridge 3 in a direction b. erroneously. the side 

surf ace 27b of the wide porti;on 7b of the shutter 

plates is abutted to the limiting surface 28. so that 

the_ rotation is stopped. Therefore. the projection 23 

of the cartridge 3 docs not disengage from the recese 

22 of the mount 2. For this reason. the toner 

cartridge 3 is not re.moved from the mount 2. 

When the shutter plate 7 takes the completely 

closing·position for the toner discharge opening 6. 

the side surface 27b of the wide portion 7b of the 

shutter pl.ate is no·t opposed to the limiting surface 

28. but the side surface 27a of the narrow portion 7a 

of the shutter plate is faced to the regulating 

surface 28 (Figure 2). 

Therefore, with this state, even if the toner 

cartridge 3 is rotated in the direction b, the side 

surf ace 27a of the narrow portion 7a is not abutted to 

the limiting surface 28. and therefore, a projection 

23 of the toner cartridge 3 can be disengaged from the 

recess of the mount 2, and therefore, the toner 

cartridge 3 can be returned to the mounting and 
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oe.cnoun~ing position shown in Figure l. 

When the cartridge 3 ceturns to the Figure 1 

posil:ion by rotation in the direction b, three parts 

of the side surf ace of ~he shutter ~upport 8 of the 

cartridge ar.e abutted to i::hree parts of the guiding 

surface 21 of the cart:tidge mot,tnt, by which further 

rotation of the cartridge 3 in the direction b is 

prohibited, and therefore, the narrow portion 27a of 

the shutter plate 7 is not abut~ed to the l1m1t1ng 

portion 28. 

!n any case, as described above. the toner 

cartridge 3 can not be returned to the cartridge 

mounting and demounting position from the toner 

discharge position, as long as the toner discharge 

opening 6 i3 not completely closed by the shutter 

plate 7. Therefore, it can ba avoided that the 

cartridge is removed before the toner discharge 

opening is not completely closed with the result that 

the toner powder remaining in the container body leaks 

·out and scanners out. 

In the foregoing example. the toner cartridge 
, 

3 is rotated slidingly in a direction ~ and b about an 

axis passing through a neighborhood of a center of the 

toner discharge opening 6. within an enclosure defined 

by wall 20 extended perpendicularly. With this 

structure, the~e is no need o! provision of central 

cod, and ~h9refore the structure is simple. 



ln the following e:z:ample, a core rad i~ 

providea to improve the operativity 1n the rotation of 

the toner cartridge 3. 

Referring to Figures 9. lO. ll and 12. the 

same reference numerals as in the.foregoing embodiment 

arc assigned to the members and portions having the 

corresponding functions. and tbe detailed description 

thereof are omitted for simplicity. 

As shown in Figure l2 which is a sectional 
.. 

view taken along a line G-G of Figure 10, the base 

plate 17 of the cartridge mount· 2 is provided ~ith a 

core rod 32 extended substantially perpendicularly 

therefrom. A hole 33 formed adjacent a corner·of the 

shutter support B of the cartridge 3 receives the core 

rod 32. 

The cartridge 3 rotates in a direction c 

about the core rod 32 from the position of Figure 9 

(mounting and demoUnting position) on the mount 

surfac~ J. to Figure 10 position (toner discharge 

. position). Subsequently, the shutter plate 7 is 

pulled as shown Ln Figure 11 to permit toner 

discharge. Then, the shutter plate 7 is pushed in. 

and the cartridge is rotated in a direction d which is 

opposite from the direction c about the core rod 32.· 

sliding on the mount surface 3. by which it is 

returned from Figure 10 position to Figure 9 position. 

In the Figure 9 position. the cartridge 3 can ce 
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demounted from the mount 2. 

As long as ~he shutter pla~e 7 closes the 

toner discharge opening. the side sur£ace 27h of the 

wide poz;tion "/b of the shutter plate ~uts the 

limiting surface 28 to prevent the ~otation of the 

cartridge 3 from t~e toner discharging ~osition to the 

cartridge mounting and demounting position, similarly 

to the foregoing crt!Dodiment. 

In the foregoing examples, when the toner 

cart.ridge 3 is moved from the mounting and demounting 

position 0£ Figure l or 9 to the toner discharging 

position of Figure 2 or 10, ·the toner discharging 

position of the toner cartridge 3 is assuredly · 

maintained by the engagement between the projection 23 

and. the recess 22. Therefore, the operation is easy 

and stabilized at the start' of pulling the shutter 

plate and at the end of pushing the shutter plate 7 

in. 

In the following embodiment, a pivot 

projection 34 is provided in the shutter support 8 of 

the toner cartridge 3 at an opposite side in the 

shut~er plate pulling direction. 

The operator holds the toner cartridge 3 and 

lowers it in an inclined direction. As shown in 

~i;u~e 13, the pivot projection 34 is engag~d into the 

recess JS of the wall plate 20 of the cartridge mount 

2. 

.... ··,;_., 
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Subsequently, the operator rotates the 

cartridge 3 in a direction c about .the pivot 

projection 34. As shown in Figure 14, the bottom 

sur:faci: o.C the snuttei: support 8 is contacted to the 

top su.c!ace of the cartridge mount surface 18 (elastic 

sealing member 17) of the mount 2. The movement is 

guided by the sliding between the guiding surrace 29 

of the wall plate 20 and a side surface of the shutter 

support 8. 

The cartridge position of Figure 13 is a 

cartridge mounting and demounting po$ition, and the 

position shown in Figure l4 is a toe.er discharging 

position. 

Figure l.5 is a top plan view in the state 

shown in Figure 14, and Figure l7 is a front view in 

the same state. 

As will be understood from Figures 15 and 17. 

a pair of channel like projections 36 are provided 

with a space theregetwesn slightly larger than a width 

of a narrow portion 7a of the shutter plate 7, in a 

front p6rtion of the wall plate 20 of the cartridge 

mount 2. 

When the cartridge 3 is rotated downwardly 

from Figure 13 position to· Figure 14 position. in the 

narrow portion 7a of the shutter plate 7 passes 

between the projections 36, by which the cartridge 3 

is closely contacted to ·Lne mount sur!ace l8. 
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When the shutter plate i~ pulled in a 

di~ection A perpendicular to the direction of an a=row 

e to open the shutter discharge opening 5, side 

portion of the wide portion 7b of the shu~ter pla~e 

passes the gap of the recess at the lower part of the 

projection 36. Therefore. even if the toner cartridge 

3 is a.LLemptecl to !Je 1:a:!.secl# Llle top surface 37b or 

the wide portion 7b is abutted to the bottom surf ace 

a! the projection 36, a.nd the p~vat·projection 34 is 

a~so engagecl in the recess 35 of the mount 2, and 

therefore, the raising of the toner cartridge 3 is 
-

prohibited. Therefore, the toner cartridge 3 1s not 
. . 

removed trom the moun~ 2 (Figure 16 which 1s a top 

plan vi.ew .in which t~e sh'l1tter plat:e 7 has been pulled 

au:t to a position for completely o~en the toner 

d~scharge opening 6). 

In this manner, the removal of the ~oner 

cartridge from the cartridge mount 2 is prohibited. 

when the shutter plate 7 completely close ths toner 

discharging opening 6. 

• After the shutter plate 7 is pushed into a 

position for completely closing the toner discharge 

opening 6, the operator. ~otates upwar.dly abo\U: the 

pivot projection 34 under the guide by the guiding 

surface 29 1n a direction f in Figure 14 (opposite 

from the direction e), to Figure 13 position. Then. 

the cartridge 3 is raised upwardly in an inclined 
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di~ection. by which the pivot projection 34 is 

disengaged from the recess 35. thus permitting removal 

of the cartridge fro~ the mount 2. 

!n the embodiment of Figures 13 - 17. the 

mounting and de.mounting direction of the toner 

cartridge at Figure 13 position, and the direction of 

the toner cartridge rotation between Figure 13 

position and Figure 14 position, are not .deviated 

much. and the operation can be smoothly continuousiy 

performed. 

In this specification, width of shutter plate 

is a dimension of the shutt·er plate surface effective 

to close the toner discharge opening, measured in a 

direction perpendicular to the shutter plate pulling 

or pushing direction. A side surface cf the shutter 

pia~e is an end surf ace of the snutter plate in the 

widtn direction. The ~op surface of ~he shut~er plata 

is a surface of "the snutter plate effective to close 

the shutter discharge opening. 

As described in the foregoing, according to 

the present invention. an erroneous operation of 

removing the ton~r cartrjdge from the mount before the 

toner discharge opening is completely closed, ..with 

simple structu~e. 

While tne invention has been described with 

reference to the structures disclosed herein, it is 

not confined to the details set .forth and this 
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application is intended to cover such modi!ications or 

changes as may come wi~hin the purposes of the 

improvemen~s or the scope of the following claims. 
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WHAT IS CLAIMED IS: 

·i. A toner supply mechanism comprising: 
a toner storage unit for staring toner; 
a toner container for containing toner to be 

supplied to said toner storage wU.t, said toner 

container including a toner containing ~ortion far 
containing the toner, said toner con.taining portian 
having a toner discharge opening and closing means for -opening and closing the dischar;e opening: 

a container mounting portion having a 
recei v1ng .·opening for recei vtng :toner from said toner 
container to supply toner into said toner storage 
unit, sa1d container mcunting portion receival:rly 
maunting said toner container with the discharging 
opening facing dcnm.ward toward said receiving opening; 

wherein when said toner container is mounted 
on said cantainer 11c:1un.ting portion, sa1d toner 
container is rotatable about an axis substantially 
perpendicular to a mounting surface of said container 
mounting part1on between a first angular position far 
mounting and dismounting said tonar container and a 
second angular position for supply1ng toner to said 
toner.storage unit; and 

wherein said container mounting portion has a 
dismounting preventing portion en.gageable with said 
toner container at the second angular position to 
prevent dismounting of said toner conta~ner. 

2. A mach~nism according to Claim l, wherein 
said container maunting portion has an· opening 
preventing portion tor preventing the discharge 
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opening of said toner container from being opened at 

the first angular position. 

3. A mechanism according to Claim 2, wherein 

said closing mE!ans has a shutter for closing and 
opening the discharge opening, and said opening 

preventing portion prevents motion of said shutter to 

prevent the discharge opening of said toner container 

from opening. 

4. A mechanism according to Claim 3. wherein 

said ~ontainer mom:Lting portion includes a rotation 
-· 

pr~venting portion for preventing rotation of sa1d 

toner container from the second angular position to 

the.fi~st angular position, by engagement with said 

shutter, when said toner container 1s at the second 

angular. position and said shutter is at an open 

position. 

5. A mechanism according to Claim l, wherein 

said container mounting portion has a guiding surf ace 

for guiding movement.of said toner container in a 

directian ot the axis. 

6. A mechanism according to Claim 1, wherein 
said ~oner container includes a projection engageable 

wi.tb ·a recess of said ci1smounting preventing portion 
by rotation of said toner container to the second 
angular position, thereby to prevent dismounting of 

said toner container. 

7. A mechanism according to Claim 6, wherein 

said closing means includes a shutter for op~n i.ng and 

closing the discharge opening, and a shutter 

supporting member for supporting said shutter, and 

wherein said projection is mounted on said shutter 
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supporting mamb•~· 

8. A .mechanism according to Claim 7, wherein 

said shutter supporting member is substantially 

rectangular, and the projection is provided adjacent a 

corner of said shutter supporting .member. 

9. A mechanism according to Claim 8, wherein 
said projection is p~ovided at eac:b. of two 

diametrically opposite pos1tiQJJ.s of said shutter 

supporting member. 


