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ABSTRACT: Apparatus is provided for replenishing 
developer in an electrostatographic device. The apparatus in 
cludes a hopper having discharge apertures and is caused to 
vibrate above a developing device to replenish same with 
developer. A pusher plate projects into the hopper to engage 
the developer and force same through the apertures as the 
hopper vibrates. 
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1. 

DEWELOPER REPLENSHING MEANS FOR AN 
ELECTROSTATOGRAPHICAPPARATUS 

The present invention relates to a means for replenishing 
toner timely as necessary in an apparatus for developing an 5 
electrostatic latent image produced on a sheet of printing 
paper with toner mixed with iron filings. 

It is considerably troublesome generally in the construction 
of a developing means which includes an iron filing brush 
using a magnet to replenish said developing means with 10 
developer of a mixture of iron filings and toner. 
To replenish the developing means with the developer time 

ly as necessary, a means is proposed in which a developer 
replenishing housing is provided above said developing means 
and a plurality of holes provided at the bottom of the housing 15 
are opened or closed to eject the developer therethrough. In 
such a simple means, however, it is extremely difficult to con 
trol the replenishment of the developer so as to maintain a 
fixed rate of replenishment. When a magnet is used for the 
developing means, the developer on the iron filing brush of the 20 
developing means and the developer at a developer ejecting 
portion at the outlet of said housing join together, whereby the 
replenishment of developer is not only prevented, but the 
developing means becomes inoperative. 

It is the object of the present invention to provide a 
developer replenishing means wherein the quantity of 
developer to be replenished is controlled accurately without 
malfunction in the operation of replenishment. 
The developer replenishing means of the present invention 

comprises a hopper provided for oscillation above the 
developing means, a developer pushing member with a free 
end in front of the developer-ejecting portion of said hopper, 
and an exciting means for oscillating said hopper in the 
direction in which said developer ejecting portion 35 
reciprocates against the free end of said developer pushing 
member. 

in accordance with the means of the present invention, each 
time the hopper oscillates, a fixed quantity of developer is 
discharged through the action of the developer pushing 40 
member. The developer in the developing means and the 
developer at the developer ejecting portion of said hopper are 
not linked, because of the oscillation of the hopper. Since the 
developer is ejected at a fixed rate each time the hopper oscil 
lates, the quantity of the developer to be replenished is deter- 45 
mined by the operation period of the exciting means for oscil 
lating said hopper. The quantity of the developer to be 
replenished is, therefore, easily adjusted by operating a push 
button for said exciting means. 
For a better understanding of the invention which is ad- 50 

vantageous in the above-mentioned points, reference is made 
to the following detailed disclosure of this invention taken in 
conjunction with the accompanying drawings wherein: 

FIG. 1 is a sectional view of the developer replenishing 
means indicating an embodiment of the present invention; 55 
FIG. 2 is a perspective view of said means; 
FIG. 3 is a sectional view taken along the line 3-3 of FIG. 

l; and 
FIG. 4 is a side view of the hopper. 
An electrostatographic apparatus has already been 60 

proposed wherein a printing paper carrier 3 is mounted on a 
rail 2 above row of a charging means, an exposure means, 
(both not shown in the drawings,) a developing means 1, and a 
fixing means (not shown in the drawings), and wherein a card 
of printing paper is mounted on the underside of said carrier 3 65 
to obtain a copy. Said developing means 1 comprises a group 
of magnets 5 supported by a fixed shaft 4 and a nonmagnetic 
cylinder 6 mounted for rotation around said group of magnets 
5. An electrostatic latent image on a sheet of printing paper 
supported by said carrier 3 is developed by rubbing said print- 70 
ing paper with an iron filing brush 7 which includes toner and 
is provided on the upper part of the peripheral surface of said 
cylinder 6, 
A hopper 9 mounted for oscillation by a shaft 8 above said 

developing means 1 contains developer 10 to be replenished. 75 

25 

30 

2 
At the lower part of a sidewall 9a of the hopper 9, there is pro 
vided, as shown in FIG. 4, a number of inclined slots 11, paral 
lel to one another, the size of which is determined to be as 
small as is necessary so that the developer 10 in the hopper 9 
does not flow out freely through them. Adjacent to the inside 
of a developer ejecting portion comprising said slots, there is 
positioned a free end 13a of a developer pushing member 13 
with the other end secured to a fixed member 12. Constituting 
said developer pushing member 13, is an elastic plate about 
0.1 to 0.2 mm. thick. 
An arm 14 with the bottom end secured to another sidewall 

of said hopper 9 is pressed against the top side edge of an 
operating member 15 owing to the weight of the hopper, and 
the tip 14a of said arm 14 is extended over a rotating member 
17 provided with abutments 16 on its periphery. The operat 
ing member 15 is mounted on a pair of supporting arms 18a 
and 18b (FIG. 2) so as to be slidable in a direction across said 
arm 14, by engagement of fasteners 19a and 19b (FIG. 3) 
secured to said supporting arms 18a and 18b in elongated slots 
20. At the outer end of said operating member 15, as shown in 
FIG. 3, there is provided a pushbutton 21, while at the inner 
end there is an elastic arm plate 22. The operating member 15 
is moved in a direction parallel to the hopper outlet against the 
bias of tension spring 24 when button 21 is pushed, the ends of 
spring 24 being secured to fastener 19a, and a pin 23 on the 
operating member 15 respectively. The member 15 has a pro 
jection on its upper surface as seen in FIG.3 formed by a step 
15a and an inclined face 15b to provide a camming action 
when member 15 is moved for raising and lowering of arm 14 
as will be explained later. 

Said rotating member 17 is secured to a shaft 25 supported 
for rotation by the supporting arms 18a and 18b. At one end of 
said shaft 25, there is provided a sprocket wheel 28 with a 
chain 27 entrained thereon. Said chain 27 is connected with a 
drive part of the electrostatographic apparatus and causes 
member 17 to rotate in the direction of the arrow, 
When the pushbutton 21 is depressed in the direction of an 

arrow against the opposition of spring 24, the projection on 
the upper surface of member 15 releases arm 14 and the arm 
14 becomes disengaged from the operating member 15, 
wherein the hopper 9 rotates around the fulcrum of the shaft 
8, and the tip 14a of the arm 14 descends into the rotational 
path of the abutment 16 of the rotating member 17. The tip 
i4a, therefore, is subjected to engagement and disengagement 
with the abutments 16 rotating in the direction of the arrow 
causing the hopper 9 to oscillate. When the hopper 9 is oscil 
lated, the developer ejecting portion of said hopper 9 is 
reciprocated against the tip 13a of the developer pushing 
member 13. Each reciprocation ejects a fixed amount of 
developer through the outlet in the ejecting portion and the 
developing means 1 is replenished with the developer. 
The cylinder 6 of the developing means 1 stops its rotation 

when the printing paper carrier is at standstill. If the developer 
is replenished during the repose period of said cylinder 6, only 
a part of said cylinder 6 is replenished with developer. In 
replenishing said cylinder with developer, accordingly, it is 
desirable to rotate said cylinder 6 and uniformly replenish the 
peripheral surface of said cylinder with the developer, re 
gardless of the action of said printing paper carrier 3. For that 
reason when the pushbutton 21 is depressed, the movable con 
tact 26a of a microswitch 26 is depressed through the action of 
the elastic arm plate 22 provided at the inner end of the 
operating member 15 and a drive means for rotating cylinder 
6 is actuated. 
A housing positioned under the developing means 1 is pro 

vided for housing the excess developer. 
The replenishment of the developer is effected continuously 

when the pushbutton 21 is depressed. When the operator's 
finger is removed from said pushbutton 21, the arm 14 is first 
pushed upward by one of the abutments 16 and the operating 
member 15 is returned to its initial position through the pull of 
the spring 24. The arm 14 is pushed by inclined face 15b of the 
operating member 15, and the engagement between the arm 
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14 and the abutment 16 is released completely. In this manner 
the replenishment of the developer is stopped. 
What is claimed is: 
1. Apparatus for replenishing developer in an electrostato 

graphic device, said apparatus comprising in combination a 
hopper for containing developer, said hopper being provided 
with apertures for discharging said developer, developing 
means supported below said apertures in said hopper, means 
supporting said hopper for oscillation such that said apertures 
are movable toward and away from said developing means to 
deposit said developer on said developing means, pushing 
means supported in said hopper engageable with said 
developer for forcing said developer through said apertures, 
said developing means including magnetic means, and an iron 
filing brush supported between said magnetic means and said 
apertures in said hopper, said magnetic means and iron filing 
brush being operatively associated with one another to 
facilitate the production of images on paper supplied to said 
developing means, and oscillating means for oscillating said 
hopper, whereby upon hopper oscillation said pushing means 
forces said developer through said apertures onto said 
developing means. 

2. Apparatus as claimed in claim 1, wherein said oscillating 
means includes a plurality of abutments successively engagea 
ble with said hopper, and drive means for moving said abut 
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4 
ments into engagement with said hopper. 

3. Apparatus as claimed in claim 2 including a wheel having 
a peripheral surface upon which is supported said abutments 
in spaced circumferential array, said drive means including a 
rotatable shaft fixedly supporting said wheel, a sprocket wheel 
fixed on said shaft, and a chain operatively associated with 
said sprocket wheel for rotating said sprocket wheel, said 
shaft, and said wheel supporting said abutments. 

4. Apparatus as claimed in claim 3 including locking means 
for preventing said hopper from oscillating, said locking 
means including a member provided with a projection engage 
able with said hopper, and depressible means for moving said 
member and said projection out of engagement with said 
hopper to free said hopper for oscillation. 

5. Apparatus as claimed in claim 4 including resilient means 
for acting on said member to return said member to a rest 
position with said projection engaging said hopper to lock said 
hopper so as not to oscillate. 

6. Apparatus as claimed in claim 5, wherein said hopper in 
cludes a projecting member selectively engageable with said 
abutments and said projection. 

7. Apparatus as claimed in claim 1, wherein said pushing 
means is constituted by a plate projecting internally of said 
hopper and fixedly supported externally thereof. 
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