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[ 5 7 1 ABSTRACT 

A developing unit comprises a developing box having 
an opening, which is brought into abutment against a 
surface on which an electrostatic latent image is 
formed, thereby forming a liquid-tight developing 
chamber. A liquid developer is supplied into the de 
veloping chamber to develop the latent image. At least 
an inner wall of the developing box is formed by or 
coated with a liquid-repellent resin. 

8 Claims, 6 Drawing Figures 
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DEVELOPING UNIT FOR ELECTROSTATIC 
LATENT IMAGE 

BACKGROUND OF THE INVENTION 

The invention relates to a developing unit for electro 
static latent image. 
When using a liquid developer to develop an electro 

static latent image formed on an electrophotographic 
copying member including a photoconductive material 
or an electrostatic recording member comprising an in 
sulating resin (hereinafter referred to as recording 
member), it is advantageous to place the recorded sur 
face on which the latent image is formed in an upright 
plane. A microphotograph can be produced, using the 
electrophotographic process, on a portion of an elec 
trophotographic ?lm material drawn from a roll and 
comprising an organic photoconductive material as its 
photosensitive layer. The ?lm may be drawn from the 
roll with its photosensitive surface in an upright posi 
tion to be subjected to charging and exposure. A devel 
oping box may then be brought into abutment with the 
surface on which an electrostatic latent image is 
formed, in such manner as to close the opening in the 
box with this surface to form a liquid-tight developing 
chamber, into which a liquid developer may be sup 
plied for contact with the latent image for the purpose 
of developing it. Subsequently, the developer may be 
drained from the developing chamber, thereby leaving 
a microphotograph on the surface covering the opening 
in the developing box. However, when wet developing 
as described above is applied to an upright recording 
surface on which the latent image is formed, it is un 
avoidable that the some developing solution remains in 
the area of contact between the inner wall of the devel 
oping box and the surface of the recording member 
which is developed, when the developing solution is 
drained from the interior of the developing box. Such 
residue advantageously mars the image surface of the 
recording member. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a develop 
ing unit for electrostatic latent images in which liquid 
repellent resin is used in a manner to avoid the above 
described disadvantage occurring in prior art develop 
ing units of the type in which a liquid developer is ap 
plied to an upright surface to be developed. 

In accordance with the invention, at least one inner 
wall of the developing box is formed by or coated with 
liquid-repellent resin material to prevent the develop 
ing solution from remaining within the developing 
chamber when the developing solution is displaced 
therefrom. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a perspective view of a system including a 
developing unit to which the invention can be applied; 
FIG. 2 is a section of the developing unit shown in 

FIG. 1 to which the invention is applied; 
FIG. 3 is a section of a developing unit in which the 

invention is not applied; 
FIG. 4 is a plan view of a ?lm surface developed with 

the developing unit of FIG. 3; 
FIG. 5 is a cross section of the developing unit ac 

cording to the invention; and 
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2 
FIG. 6 is a plan view of a ?lm surface developed with 

the developing unit of FIG. 5. 

DESCRIPTION OF THE INVENTION 

Referring to FIG. 1, a system including a developing 
unit to which the invention can be applied will be ini 
tially described. There is shown a roll 1 of elongate mi 
crophotograph ?lm la, with its photosensitive surface 
which may comprise a layer of organic photoconduc 
tive material placed inside. A portion of the ?lm is 
drawn from the roll I, wound counterclockwise around 
half the periphery of a guide roller 2, and also wound 
clockwise half the periphery of a feed drum 3 to be fed 
onto a pressure plate 4 to be held thereon in an upright 
position. The pressure plate 4 is carried by a slide mem 
ber 5 which is movable in the direction indicated by an 
arrow a and thus in a direction perpendicular to the 
length of the film held tensioned. When conveying the 
?lm, the pressure plate 4 is retracted from the ?lm 1a, 
and when the film is stationary for the purpose of ap 
plying electrophotographic processings, the pressure 
plate 4 is advanced to bear against the rear surface of 
the ?lm la so as to maintain the planarity thereof. A 
charger (not shown) is initially passed by the photosen 
sitive surface of the ?lm 1a held on the pressure plate, 
thereby charging the surface. Then an exposure unit 
(not shown) is brought into alignment with the area of 
the ?lm on the pressure plate so as to provide an image 
wise exposure of the charged photosensitive surface. 
Subsequently, a developing box 6 is moved toward the 
exposed photosensitive surface, and an opening 60 
therein is brought into abutment with the photosensi 
tive surface. Thereupon, the opening 6a of the develop 
ing box 6 is covered by the exposed photosensitive sur 
face or the surface lb on which the electrostatic latent 
image is formed (see FIG. 2), thereby providing a liq 
uid-tight developing chamber. The developing box 6 is 
provided with a developing solution supply inlet 6b at 
its top and also with a developing solution drainage 
port 60 at its bottom. Additionally, the developing box 
is formed with a reentrant portion 6d on which a 
counter electrode plate 7 is attached which is con 
nected to ground potential. As shown in FIG. 2, the 
inner walls of the developing box 6 which extend from 
the top wall and from the bottom wall toward the open 
ing 6a, respectively, are formed as ramp wall surfaces 
to facilitate the ?ow of a liquid developer supplied 
through the inlet 6b toward the opening 6a and also the 
?ow of the developing solution within the box toward 
the drainage port 66 upon displacing the developing so 
lution therefrom. 
A liquid developer 8 is supplied through the inlet 6b 

into the developing chamber which is formed in a liq 
uid-tight manner. Of course, the drainage port 60 is 
closed by a valve 9 at this time. The supply of the devel 
oper 8 should be sufficient to ?ll the interior of the de 
veloping chamber. As a result, the electrostatic latent 
image formed on the photosensitive surface lb contacts 
the developer 8 to be developed thereby into a visible 
image. Upon completion of the developing process, the 
valve 9 is opened to drain the developing solution from 
the chamber through the port 6c. 
However, when displacing the developing solution is 

drained, it is not completely displaced from the interior 
of the developing chamber, but remains as liquid drops 
on the inner wall of the developing box 6, as shown in 
FIG. 3, and also remains as residue 80 in the area of 
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Contact between the developed surface lb and the de 
veloping box 6. Such residue 80 mars the developed im 
age. 
Generally, a recording member comprising a layer of 

organic photoconductive material will permit little pen 
etration of the developing solution into the photosensi 
tive layer as in an Electrofax paper comprising ZnO or 
the like, and thus a relatively long period of time is re 
quired for drying. The drying process is of signi?cance 
particularly when an image of high resolution is to be 
produced, and when the drying is insufficient, a blot 
ting or spreading will occur in the toner of the image, 
causing an inversion to degrade the quality of the re 
sulting microphotograph. 
The presence of residue 8a within the developing box 

causes such residue to attach to the developed image 
surface 1c (see FIG. 4) to mar it, When the ?lm is fed 
by an increment, such residue 8a will produce a streak 
of developing solution to mar the image surface lc of 
the next frame. 

In accordance with the invention, liquid-repellent 
resin 10 is applied to the inner wall of the developing 
box 6 in the form of stratum or strata, as indicated in 
FIGS. 2 and 5. Such liquid-repellent resin 10 is applied 
in particular to those ramp surface portions which ex 
tend from the top wall and from the bottom wall of the 
box to the opening 6a, respectively. The liquid 
repellent resin may comprise polytetra?uoroethylene 
(for example, polyflon dispersion D-l, a trade mark of 
Japanese corporation Daikin); polytri?uo 
rochloroethylene; or polymers or copolymers of vinyl 
?uoride, vinylidene ?uoride, dichlorodi?uoroethylene 
or the like, and may be applied to the inner wall as a 
stratum. Alternatively, a liquid-repellent metal com 
plex compound, for example, [CF3(CF2),,CO2C 
r2OH]*+4Cl' (a product of Japanese corporation 
Sumitomo-3M with a trade mark Scotchban FC-805) 
may be coated as a stratum. It is found that ?uorine 

containing compound is effective for this purpose. 
When a liquid-repellent resin 10 is applied on the 

inner wall of the developing box 6, the displacement of 
the developing solution 8 takes place in a smooth man 
ner upon draining without leaving any substantial 
amount thereof within the developing chamber. Any 
residue of the developer will be in the form of a rela 
tively large-sized drop 8b situated at one location near 
the drainage port 6c, as shown in FIG. 5, and it is a sim 
ple matter to displace such drop residue. As a conse 
quence, no residue of developing solution 81) will attach 
to the developed image surface 1c (FIG. 6), thus leav 
ing it in a clean condition. 
Experiments have been conducted using a film which 

comprised an organic photoconductive material such 
as polyvinyl carbazole added with a certain amount of 
sensitizing dye and plasticizer. The organic photocon 
ductive material has been applied on a transparent film 
base which may comprise polyester or the like, to a 
thickness of about 10 microns, with a conductor such 
as copper iodide, tin oxide or the like and a layer of ad 
hesive interposed therebetween. Subsequent to the 
charging and exposure of the film, the latent image 
thereon was developed with a developing solution 
which comprised a dispersion of toner (M.R.P. toner 
made by Ricoh) having a negative polarity in a highly 
resistive solvent (ISOPAR H made by Esso Standard). 
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EXAMPLE 1 (control) 

Using the above mentioned electrophotographic 
?lm, the conductor has been connected to the ground, 
and a corona discharge was applied from a discharge 
electrode located opposite to the photosensitive sur 
face, charging the photosensitive surface to a surface 
potential of +800 volts. Subsequently, an exposure was 
made through an optical lens at the level of 150 lux. 
sec., using conventional letters of a resolution chart, 
prepared by Microphotograph Association of Japan. A 
developing box having an opening de?ned by a frame 
which is Alumirite processed was brought into abut 
ment against the exposed surface, and the above men 
tioned developing solution was used to develop the la— 
tent image, followed by drying to produce an image. 
The resulting image was marred, stained with patterns 
indicative of insufficient drying around its periphery. 

EXAMPLE 2 

The same procedure as in Example 1 was repeated to 
form an electrostatic latent image on the ?lm, which 
was developed using a developing box having the liq 
uid-repellent resin material applied to its interior and 
to the frame of the opening. In this example, experi 
ments have been conducted applying each one of the 
following liquid-repellent resins to the inner wall as a 
stratum: 

l, Polytetra?uoroethylene; 
2. Polytri?uorochloroethylene; 
3. Copolymer of vinyl ?uoride and vinylidene ?uo 

ride; and 
4. [CF3(CF2),,CO2Cr2OH]4+4C1' (a product of Jap 
anese corporation Sumitomo-3M with a trade mark 
Scotchban FC-805). 

Subsequent to the displacement of the developing solu 
tion, very little wetting was observed in the interior of 
the developing box as well as on the frame surface, and 
it was recognized that the residue was readily drained 
in the form of large drops. The image obtained subse 
quent to the drying was very very clean in contrast to 
that obtained in Example 1. 
While in the above description, the liquid-repellent 

resin 10 was applied, by baking or coating, in the form 
of strata on the inner wall of the developing box 6, it 
should be apparent that the developing box itself may 
be moulded from such liquid-repellent resin with an 
equal capability of completely removing residue of the 
liquid developer. 
What is claimed is: 
l. A developing unit for electrostatic latent images of 

the type in which a recording member having an elec 
trostatic latent image formed thereon is held in an up 
right position and in abutment with an opening in a de 
veloping box to thereby form a liquid-tight developing 
chamber, into which a liquid developer is supplied to 
develop the latent image on the recording member and 
is then displaced from the interior of the developing 
chamber upon completion of the developing process, 
including the improvement wherein the developing box 
comprises: 
an interior access area at least the bottom portion of 
which inclines downwardly from the lower edge of 
said opening; and 

a liquid-developer-repellent resin material forming 
the surface of said bottom portion and the lower 
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edge of said opening to facilitate the displacement 
of the developer therefrom. 

2. A developing unit according to claim 1 in which 
the liquid-developer-repellent resin material comprises 
?uorine-containing polymerized compound. 

3. A developing unit according to claim 2 in which 
the ?uorine-containing polymerized compound com— 
prises polytetrafluoroethylene. 

4. A developing unit according to claim 2 in which 
the ?uorine-containing polymerized compound com 
prises polytri?uorochloroethylene. 

5. A developing unit according to claim 2 in which 
the ?uorine-containing polymerized compound com 
prises a polymer or copolymer comprising vinyl fluo 
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6 
ride, vinylidene ?uoride and/or dichlorodi?uoroethy 
lene. 

6. A developing unit according to claim 2 in which 
the ?uorine-containing polymerized compound com 
prises [CF3(CF2),.CO2Cr2Ol-l]4+4Cl‘. 

7. A unit as in claim 1 wherein said interior access 
area further comprises an upper portion inclined up 
wardly from the upper edge of said opening and the 
surface of said upper portion comprises a liquid— 
developer-repellent resin material. 

8. A unit as in claim 1 wherein the entire surface of 
the interior access area comprises a liquid-developer 
repellent resin material. 

* * * * * 


