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Description
BACKGROUND OF THE INVENTION
1. Field of the invention.

[0001] This invention relates to electrostatography,
more specifically to a developing device for developing
an electrostatic latent image in which fresh toner is
mixed with a developer containing toner particles and
carrier particles.

2. Description of the prior art

[0002] In electrostatography a latent image is formed
by (i) applying an imagewise charge distribution to a di-
electric, (ii) developing the latent image, i.e. converting
it to a visible image by depositing thereon selectively
light-absorbing particles, called toner particles. The ton-
er particles are mostly electrically charged. The image,
made visible by the deposition of toner particles on the
latent image that was present on the dielectric, is then
transferred to a substratum and fixed thereon to yield
the final copy. In electrophotography, which is a special
embodiment of electrostatography, the dielectric is a
photoconductor and an image is formed by (i) uniformly
charging a photoconductor, (ii) imagewise discharging
it so as to obtain a latentimage, (iii) developing the latent
image, i.e. converting it to a visible image by depositing
toner particles on the latent image. The image, made
visible by the deposition of toner particles on the latent
image that was present on the photoconductor, is then
transferred to a substratum and fixed thereon so as to
yield the final copy.

[0003] For the application of toner development two
methods are known : "dry-powder" and "liquid-disper-
sion" development. At present the dry-powder method
is the most commonly used. More details on the dry-
powder development can be found a.o. in IEEE Trans-
actions on Electron Devices, Vol. ED-19, no. 4, April
1972, pp. 495-511.

[0004] In the dry-powder process the toner particles
are charged triboelectrically by mixing them, viz. shak-
ing them together with the carrier particles (toner- and
carrier particles have an opposite charge). The mixture
of carrier particles and toner particles that are attracted
electrostatically by the carrier particles, is the developer.
[0005] During development the toner particles are re-
leased by the carrier particles and deposited on the la-
tentimage that has been applied to a dielectric. The ton-
er particles are thus the consumable in the developer.
This implies that the developer gets exhausted upon be-
ing used, i.e. very few toner particles are left in the mix-
ture with the carrier particles. For being able to continue
developing latent image, toner has to be added. This
fresh toner particles are still uncharged and have to be
mixed (shaken) again in the apparatus with the carrier
particles for charging them triboelectrically.
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[0006] In an electrostatographic process it is very im-
portant that the charging of all toner particles be as uni-
form as possible, i.e. that the charge distribution of the
toner particles be narrow. Care is taken via the toner
composition that the toner particles, when they are treat-
ed in the same way, also possess a narrow charge dis-
tribution, see e.g. EP-A 0 488 741, EP-A 0 488 742. In
order to give all toner particles approximately the same
charge it is important that they be subjected to the same
treatment, viz. come into contact with the carrier parti-
cles in the same way, i.e. as intensively as frequently,
during the mixing process of fresh toner particles with
the exhausted developer.

[0007] From the point of view of today's standards set
to the copy or print it is desirable not to use developing
techniques such as powder-cloud development or cas-
cade development, but instead to apply magnetic-brush
development. For using such a development system it
is necessary to realise an optimised system for mixing
carrier particles and toner particles, and to couple this
mixing system with a magnetic-brush system. Various
mixing systems are known for charging the toner parti-
cles, most of which, however, exert a mechanical force
on the toner particles and carrier particles. So, in US-P
4,456,364 mixing the developer (toner particles and car-
rier particles) is recommended by allowing a thread pro-
vided with loops to rotate in the container of the devel-
oper. In EP-A 161 795 a special shaft equipped with mix-
ing blades rotates in the developer, and in US-P
4,583,842 worm wheels mix the developer. Although it
is possible according to the cited embodiments to
charge the replenished toner particles in the desired, ho-
mogeneous way and to the desired height of charge,
there is still the problem of the mechanical pressure be-
ing exerted on the toner- and carrier particles, which
makes them agglomerate and thus form large particles
that are unsuited for a qualitatively acceptable develop-
ment of the electrostatic latent image.

[0008] Patent Abstract of Japan, vol. 9, no. 296 (P-
407) [2019] & JP-A-60 133 484 discloses a developing
device of a copying machine that has a stirring roller to
stir the developer. The shaft of the stirring roller is
mounted vertically, in a twisted position relative to the
shaft of the magnet roller of the developing device.

SUMMARY OF THE INVENTION
3. Objects of the invention

[0009] It is an object of this invention to provide a re-
liable, inexpensive, small and simple system for the ef-
ficient stirring of a two-component developer.

[0010] Itis a further object of the invention to provide
a stirring system that can be used for mixing such de-
veloper to obtain a uniform distribution of toner and car-
rier, as well as for triboelectrically charging the toner of
such mixture.
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Statement of the invention

[0011] Inaccordance with the presentinvention, a de-
veloping device as claimed in claim 1 is set out.

[0012] The term "two-component" developer as used
in the present specification stands for a mixture of carrier
and toner particles that, however, can still contain other
components such as fluidity improvers, e.g. silicon or
titanium dioxides, or other polymeric particles.

[0013] It has been shown that the inventive stirring
means provides an extremely efficient and rapid mixing
of toner with developer. Mixing times shorter than 5 s
have been found for obtaining a satisfactory mixing uni-
formity.

[0014] Although the inventive stirring means can op-
erate basically on its own to obtain the desired mixing
and triboelectric charging of a two-component develop-
er, it will be understood that in practice said two opera-
tions are also carried out by other moving parts of a de-
veloper station, e.g. by a helical feed and supply screw
provided in corresponding feed passages for circulating
the developer through the developer device and apply-
ing it on the magnet roller. This means that the stirring
device according to the invention can advantageously
improve mixing and triboelectrostatic charging of prior
art developing arrangements.

[0015] Suitable embodiments of the invention are as
follows.

[0016] The mentioned wall means has a length small-
er than the length of the feed screw, and the upper and
lower ends of the feed screw extend beyond said wall
means.
[0017]
degrees.
[0018] The means for conveying a portion of develop-
er to the outlet of the stirring device comprises a slide
surface catching a portion of developer overflowing the
top edge of the wall means. This wall means can suitably
have the form of a cylindrical sleeve.

[0019] The mentioned slide surface can be formed by
a slanting platform angularly surrounding said sleeve
over a certain angle, but this slide surface can also be
formed by a portion of the top edge of such sleeve in
case both the sleeve and the feed screw are mounted
obliquely.

The annular space extends over 360 angular

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The invention will be described hereinafter by
way of example without limiting it thereto with reference
to the accompanying drawings, wherein

Fig. 1 is a diagrammatic view of a vertical mixer il-
lustrating the principle of the invention,

Fig. 2 is an isometric view of one embodiment of an
electrostatic developing device according to the in-
vention,

Fig. 3 is a rear view according to arrow 3 of Fig. 2,
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Fig. 4 is a side view according to arrow 4 of Fig. 2,
Fig. 5 is a top view of the device according to Fig. 2,
Fig. 6 is an isometric view, partly broken away ac-
cording to line 6-6 of Fig. 5,

Fig 7 is an isometric view, partly broken away ac-
cording to line 7-7 of Fig. 3,

Fig. 8 is an isometric view partially broken away ac-
cording to line 8-8 of Fig. 4, and

Fig. 9 is a horizontal sectional view on line 9-9 of
Fig. 3.

[0021] The mixer shown in Fig. 1 consists of a vertical
cylindrical housing 20 with a bottom 21 and a beam 23
on its open top end 24. The housing was made from a
transparent material, in the present case Plexiglass
(Registered Trade name). A metal cylindrical sleeve 25
with bevelled top and bottom edges 26 and 27 is mount-
ed concentrically within the housing by means of op-
posed pairs of screws 28 and 29. A helical transport
screw 30 is rotatably mounted in the housing by means
of bearings 31 and 32. Driving means is provided, not
shown, for driving screw 30 in a direction such that its
helical blade performs an upwardly directed transport
movement. The axis of the screw coincides with the axis
of housing 20 and sleeve 25. The diameter of the screw
was 30 mm. The gap between the screw and the sleeve
amounted to approximately 2 mm.

[0022] Screw 30 was machined from a plastic cylinder
fitting on a stainless steel shaft 34.

[0023] The efficiency of the mixer was tested by filling
it with 400 g of black-coloured developer containing 4
% of toner, reaching a level as indicated by dot-and-
dashline 35. Next, an amount of 0.5 g of yellow-coloured
toner was poured in the device at the position of arrow
24. It could be seen that developer which was thrown
radially outwardly, see arrow 36, by screw 30 rotating at
500 rpm, rapidly catched the toner flowing into the de-
vice and intersected the mass thereof as it were with a
great plurality of sheets of developer. The mass thus
mixed flows downwardly through annular space 38 be-
tween sleeve 25 and housing 20 and next is catched by
the helical screw, see arrows 37, and moved upwardly
while undergoing shearing and compression forces.
The portion of the developer mass in the space between
screw 30 and sleeve 25 is not directly catched by the
screw and thereby remains for a longer time within the
sleeve, thereby exhibiting increased frictional forces. A
purely visual evaluation of this test shows that a very
good mixing of the yellow toner with the black developer
was obtained in less than 5 seconds.

[0024] A mixer as described hereinbefore was incor-
porated in an electrophotographic developing device,
and this device is described hereinafter with reference
to Figs. 2t0 9.

[0025] Fig. 2 is an isometric view of device 40 which
on its front side has a so-called magnet roller 41 con-
sisting of a non-ferromagnetic sleeve rotatable around
a magnet arrangement and slightly protruding from the
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device for applying a layer of developer adhering in the
form of a brush to its outer surface on a photo-conductor
drum which rotates closely adjacent to such magnet roll-
er and bears on its surface an image-wise electrostatic
charge pattern that must be developed. This developer
system is known as "magnetic brush development. Typ-
ically, a magnetic brush development system employs
a magnetizable developer material including magnetic
carrier granules having toner particles adhering triboe-
lectrically thereto. The developer material is continually
brought through a directional flux field to form a brush
of developer material. The developer particles are con-
tinuously moving so as to provide the brush consistently
with fresh developer material. The toner image resulting
from such developmentis next transferred from the pho-
toconductor drum to a plain paper receiver sheet and
then fixed, all as known in the art. The device is provided
with lateral supporting elements 18 and 19 for easily and
reproducibly fitting in an electrophotographic engine.
[0026] The left-hand part of the figure shows the mixer
arrangement 42 with a toner hopper 43 whereas the
right-hand part is the driving mechanism 45 with inter-
engaging gears for the driving of the rotatable rollers of
the device. Magnet roller 41 rotates in the direction of
arrow 46 and the thickness of the layer of developer sup-
plied to its surface is metered by adjustable doctor blade
47. The representation of toner hopper 43 is diagram-
matic only, and it will be understood that in practice the
toner addition system will comprise a toner cartridge or
bottle suitably and removably connected to the device,
and a metering system for feeding controlled amounts
of toner to the developer device.

[0027] Fig. 3 shows the rearside of the device with
motor 48 for driving the helical feed and the supply
screw 49, resp. 50 of the device, motor 51 for driving
magnet roller 41, and motor 52 for driving the helical
mixer screw of mixer 42, whereas Fig. 4 is a lateral view
of the gear mechanism, see arrows 3 and 4 of Fig.2. Fig.
5 is a top view of the device. These figures allow to dis-
tinguish the various isometric sectional views in Figs. 6,
7 and 8.

[0028] Fig. 9 is a horizontal sectional view on line 9-9
of Fig. 3 showing the circulation of the developer through
the device. Feed screw 49 rotates in a first elongate feed
passage 54 for moving developer received from mixer
42 in the direction of arrow 56 towards the opposite lat-
eral end wall of the device. The feed screw has been
shown completely sectioned, but it is clear that such
screw actually is a shaft provided with a helical blade
and is rotated in a direction such that the toner transport
occurs in the indicated direction. Feed passage 54 is an
elongate gutter-like channel, semicircular in cross-sec-
tion. A partition wall 57 that separates feed passage 54
from adjacent feed passage 58 has near its end an
opening 59 through which the developer can flow from
passage 54 into passage 58 in which supply screw 50
causes movement of the developer in the opposite di-
rection, see arrow 55. Both feed passages 54 and 58
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run horizontally and are located at the same height, as
are the corresponding screws 49 and 50.

[0029] Magnetroller 41 which is not visible in the view
of Fig. 9 since it is located higher than the intersection
plane, has a position that coincides practically with that
of the open space 60 in the figure. The magnet roller
attracts over its complete length developer from supply
screw 50, and the thickness of this layer of picked-up
developer is metered by doctor blade 47 mentioned al-
ready.

[0030] Supply screw 50 extends through input open-
ing 44 tangentially to screw 63 of mixer 42 and has an
end section 61 of reduced diameter.

[0031] The operation of the feed and supply screw in
the corresponding feed passages which causes mixing,
electrostatic charging and circulation of the developer is
known in the art and needs therefore no further expla-
nation. If desired, a more detailed description can be
found in our EP 0 437 864 relating to an electrostatic
latent image developing device.

[0032] The construction of mixer 42 is as follows with
reference to Figs. 6 to 8.

[0033] The mixer basically comprises a housing with
a vertical cylindrical cavity 62 in which a rotatable helical
mixer screw 63 is drivingly connected with motor 52. A
cylindrical sleeve 65 with bevelled top edge 66 is con-
centrically and stationary mounted within cavity 62 by
means of opposed screws such as 67 and 68 passing
through the wall of the housing. The length of the sleeve
is shorter than the length of screw 63 and the top and
bottom end of this screw extend beyond the sleeve. A
tapered ring 70 at the bottom of the cavity provides a
smooth cross-over from annular space 69 to the lower
end of the screw.

[0034] The annular space is provided at its top end
with a slanting wall 71 forming a slide surface connected
with the surfaces of both cavity 62 and sleeve 66. Wall
71 has an initial width equal to the diameter of cavity 62
and a width at the bottom equal to the width of feed pas-
sage 54. The lower end of this wall 71 has an opening
72 through which the end of feed screw 49 extends up
to its journal 73, see Fig. 6. The axis of feed screw 49
intersects the axis of mixer screw 63.

[0035] Section 74 of sleeve 65 in Fig. 7 results from
the cutting of this sleeve on line 7-7 of Fig. 3. The de-
scribed slide surface 71 is completely below this section
plane in Fig. 3 and is therefore not intersected in Fig.7.
[0036] Supply screw 50 extends further in the mixing
device than does feed screw 49. As a matter of fact,
screw 50 extends tangentially to the lower end of mixer
screw 63, see Figs. 8 and 9.

[0037] Inoperationofthe device, and the device being
filled with a developer mixture of suitable toner concen-
tration, rotating mixer screw 63 moves the developer in
mixer 42 upwardly until it flows over the top edge of
sleeve 65. Developer flowing over the outside half (180
angular degrees) of this edge falls downwardly through
annular space 69 to the bottom of the mixer where it is
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catched by the screw and moved upwardly again. De-
veloper flowing over the inside half (180 degrees as
well) of the top edge of sleeve 65 does not flow into the
annular space but, on the contrary, flows over slide sur-
face 71 towards feed screw 49 in feed passage 54.
Screw 49 transports the developer towards its opposite
end, up to opening 59 in partition wall 57 where it enters
into the adjacent feed passage 58. Supply screw 50 in
the latter passage returns the developer to mixer 42 and
completes in that way the circulation of the developer.
[0038] Developer returned by screw 50 to the bottom
of the mixer becomes mixed with developer flowing
downwardly through annular space 69, and is intensive-
ly stirred and circulated a plurality of times through the
mixer before arriving on slide surface 71 and being fed
again to feed screw 49.

[0039] Supply screw 50 applies developer to magnet
roller 41 and as the latter roller develops the latent elec-
trostatic image as described already, the toner concen-
tration of the developer decreases. The toner concen-
tration of the developer may be monitored in any way
known in the art, to control a metering system in the cir-
cuit of hopper 43 so that appropriate amounts of toner
may timely be added to the mixer to become thoroughly
mixed with exhausted developer therein.

[0040] A developing device according to the present
invention is not limited to the embodiment described
hereinbefore but only by the claims.

[0041] The feed screw and the supply screw must not
necessarly lie in one plane but may be situated at dif-
ferent levels. Also, the feed screw can take a slanting
position, as known in the art. Furthermore, the device
can comprise two or even more feed screws.

[0042] The feed and supply screws basically consist
of a shaft portion and a helical blade fitted thereon as
described already. The pitch of the helical blade may be
uniform over the length of the screws but may also vary
to obtain appropriate control of the transport, mixing and
electrostatic charging functions for the developer. A feed
screw can further comprise small, axially spaced zones
where the pitch of the helical blade is reversed, so that
a local backward feed instead of a forward one is ob-
tained. This arrangement produces local impoundages
of developer in the feed passage leading to improved
mixing and/or charging. Also the downstream end of the
feed and/or supply screw can have a reversed pitch in
order to reduce pressure of the developer on the sealed
bearing of the screw(s).

[0043] The driving mechanism for the feed and supply
screws, the magnet roller and the mixer may comprise
one instead of three motors.

[0044] Finally, the helical mixer screw and its corre-
sponding sleeve and housing can also take a slanting
position instead of a truely vertical one. In this way mixed
developer flowing over the lowest point of the corre-
spondingly inclined top edge of the sleeve can flow di-
rectly towards a corresponding feed passage without
need for a slide surface.
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Claims

1. A developing device for developing an electrostatic
latent image, the developing device comprising a
chamber for two-component developer, a magnet
roller (46), a feed passage (58) for two-component
developer, means (49, 50) in said chamber for ap-
plying said developer to said magnet roller, means
(43) for adding fresh toner to the developer to main-
tain the toner concentration thereof at a desired lev-
el, and means for stirring said developer, said stir-
ring means (42) comprising a helical mixing screw
(63) inclined to the horizontal, characterised in
that said helical mixing screw (63) is rotatably
mounted in a stationary housing with, in use, a de-
veloper inlet (44) near the bottom and a developer
outlet (66) at a level above that of the inlet, and sta-
tionary wall means (65) surrounding said screw in
said housing, an annular space (69) being left be-
tween said wall means and said housing allowing
developer transported upwardly by said mixer
screw within said wall means to return via said
space to the lower end of the screw and then be-
come transported upwardly again, and means for
conveying a portion of said upwardly transported
developer to said outlet opening.

2. A developing device according to claim 1, wherein

said annular space (69) extends over 360 angular
degrees.

3. A developing device according to claim 1 or 2,

wherein said wall means has a length shorter than
the length of said mixer screw.

4. A developing device according to claim 3, wherein

the lower and upper end of said mixer screw extend
beyond said wall means.

5. A developing device according to any of claims 1 to
4, wherein said stationary wall means is formed by
a cylindrical sleeve (65).

6. A developing device according to any of claims 1 to

5, wherein said means for conveying a portion of
said upwardly transported developer to said outlet
opening comprises a slide surface (71).

7. A developing device according to claim 6, wherein

said slide surface has an angular extent of 180 de-
grees around said sleeve.

8. Adeveloping device according to any of claims 1 to

7, wherein said mixer screw (63) is vertical.

9. Adeveloping device according to any of claims 1 to

7, wherein said mixer screw runs obliquely.
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10. A developing device according to claim 5, wherein

said sleeve (65) has a bevelled top edge (66).

11. A developing device according to claim 1, wherein

said means for applying said developer to said mag-
net roller comprises a feed screw (49) and a supply
screw (50), the feed screw extending radially and
the supply screw extending tangentially to the mixer
screw (63) in the mixer housing.

Patentanspriiche

1.

Entwicklungsvorrichtung zum Entwickeln eines
elektrostatischen Latentbildes, wobei die Entwick-
lungsvorrichtung eine Kammer fiir einen Zwei-Kom-
ponenten-Entwickler, einen Magnetroller (46), eine
Zufuhrpassage (58) fur den Zwei-Komponenten-
Entwickler, eine Einrichtung (49, 50) in der Kammer
zum Aufbringen des Entwicklers auf den Magnetrol-
ler, eine Einrichtung (43) zum Hinzufligen frischen
Toners zum Entwickler zum Aufrechterhalten der
Toner-Konzentration auf einem gewlinschten Pegel
sowie eine Einrichtung zum Umrihren des Entwick-
lers umfasst, wobei die Umriihreinrichtung (42) eine
helixférmige Mischschraube (63) aufweist, die ge-
genuber der Horizontalen geneigt ist, dadurch ge-
kennzeichnet, dass die helixférmige Mischschrau-
be (63) drehbar in einem stationdren Gehause an-
gebracht ist mit, in Benutzung, einem Entwickler-
einlass (44) nahe dem Boden und einem Entwick-
lerauslass (66) auf einem Pegel oberhalb desjeni-
gen des Einlasses, und einer stationaren Wandein-
richtung (65), welche die Schraube in dem Gehause
umgibt, wobei ein ringférmiger Zwischenraum (69)
zwischen der Wandeinrichtung und dem Gehause
belassen ist, der ermdglicht, dass nach oben durch
die Mischschraube innerhalb der Wandeinrichtung
transportierter Entwickler Gber den Zwischenraum
an das untere Ende der Schraube zurtickkehrt und
dann wieder nach oben transportierbar ist, und ei-
ner Einrichtung zum Beférdern eines Teils des nach
oben transportierten Entwicklers zur Auslassoff-
nung.

Entwicklungsvorrichtung nach Anspruch 1, da-
durch gekennzeichnet, dass der ringférmige Zwi-
schenraum (69) sich Uber 360 Winkelgrade er-
streckt.

Entwicklungsvorrichtung nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass die Wandeinrich-
tung eine Lange aufweist, die kiirzer ist als die Lan-
ge der Mischschraube.

Entwicklungsvorrichtung nach Anspruch 3, da-
durch gekennzeichnet, dass das untere und obe-
re Ende der Mischschraube sich tber die Wandein-
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10.

1.

richtung erstrecken.

Entwicklungsvorrichtung nach einem der Anspri-
che 1 bis 4, dadurch gekennzeichnet, dass die
stationare Wandeinrichtung durch eine zylindrische
Buchse (65) gebildet ist.

Entwicklungsvorrichtung nach einem der Anspri-
che 1 bis 5, dadurch gekennzeichnet, dass die
Einrichtung zum Beférdern eines Teils des nach
oben transportierten Entwicklers zur Auslassoff-
nung eine Gleitoberflache (71) aufweist.

Entwicklungsvorrichtung nach Anspruch 6, da-
durch gekennzeichnet, dass die Gleitoberflache
ein Winkelausmaf von 180 Grad um die Buchse
aufweist.

Entwicklungsvorrichtung nach einem der Anspri-
che 1 bis 7, dadurch gekennzeichnet, dass die
Mischschraube (63) vertikal verlauft.

Entwicklungsvorrichtung nach einem der Anspri-
che 1 bis 7, dadurch gekennzeichnet, dass die
Mischschraube geneigt verlauft.

Entwicklungsvorrichtung nach Anspruch 5, da-
durch gekennzeichnet, dass die Buchse (65) ei-
nen angeschragten oberen Rand (66) aufweist.

Entwicklungsvorrichtung nach Anspruch 1, da-
durch gekennzeichnet, dass die Einrichtung zum
Aufbringen des Entwicklers auf dem Magnetroller
eine Zuflhrschraube (49) und eine Versorgungs-
schraube (50) aufweist, wobei die Zufiihrschraube
sich radial und die Versorgungsschraube sich tan-
gential zur Mischschraube (63) in dem Mischerge-
hause erstreckt.

Revendications

1.

Dispositif de développement pour développer une
image latente électrostatique, le dispositif de déve-
loppement comprenant une chambre pour révéla-
teur a deux constituants, un rouleau a aimant (46),
un passage d'amenée (58) pour révélateur a deux
constituants, des moyens (49, 50) dans ladite
chambre pour appliquer ledit révélateur audit rou-
leau a aimant, un moyen (43) pour ajouter du toner
frais au révélateur afin de maintenir sa concentra-
tion en toner a un niveau souhaité, et un moyen
pour agiter ledit révélateur, ledit moyen d'agitation
(42) comprenant une vis de mélange hélicoidale
(63) inclinée parrapport a I'norizontale, caractérisé
en ce que ladite vis de mélange hélicoidale (63) est
montée mobile en rotation dans un boitier immobile
doté, en utilisation, d'une entrée de révélateur (44)
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pres du fond et d'une sortie de révélateur (66) située
a un niveau au-dessus de celui de l'entrée, et un
moyen formant paroi immobile (65) entourant ladite
vis dans ledit boitier, un espace annulaire (69) lais-
sé entre ledit moyen formant paroi et ledit boitier
permettant au révélateur transporté vers le haut par
ladite vis de mélange a l'intérieur dudit moyen for-
mant paroi de revenir par l'intermédiaire dudit es-
pace a l'extrémité inférieure de la vis et d'étre en-
suite transporté de nouveau vers le haut, et un
moyen pour transporter une partie dudit révélateur
transporté vers le haut jusqu'a ladite ouverture de
sortie.

Dispositif de développement selon la revendication
1, dans lequel ledit espace annulaire (69) s'étend
sur un angle de 360 degrés.

Dispositif de développement selon la revendication
1 ou 2, dans lequel ledit moyen formant paroi pré-
sente une longueur plus courte que la longueur de
ladite vis de mélange.

Dispositif de développement selon la revendication
3, dans lequel l'extrémité inférieure et I'extrémité
supérieure de ladite vis de mélange s'étendent au-
dela dudit moyen formant paroi.

Dispositif de développement selon I'une quelcon-
que des revendications 1 a 4, dans lequel ledit
moyen formant paroi immobile est composé d'une
douille cylindrique (65).

Dispositif de développement selon I'une quelcon-
que des revendications 1 a 5, dans lequel ledit
moyen pour transporter une partie dudit révélateur
transporté vers le haut jusqu'a ladite ouverture de
sortie comprend une surface de glissement (71).

Dispositif de développement selon la revendication
6, dans lequel ladite surface de glissement présen-
te une étendue angulaire de 180 degrés autour de
ladite douille.

Dispositif de développement selon I'une quelcon-
que des revendications 1 a 7, dans lequel ladite vis
de mélange (63) est verticale.

Dispositif de développement selon I'une quelcon-
que des revendications 1 a 7, dans lequel ladite vis
de mélange s'étend obliquement.

Dispositif de développement selon la revendication
5, dans lequel ladite douille (65) possede un bord
supérieur biseauté (66).

Dispositif de développement selon la revendication
1, dans lequel ledit moyen pour appliquer ledit ré-
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vélateur audit rouleau a aimant comprend une vis
d'amenée (49) et une vis d'alimentation (50), la vis
d'amenée s'étendant radialement et |a vis d'alimen-
tation s'étendant tangentiellement a la vis de mé-
lange (63) dans le boitier de mélange.
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