United States Patent 19 iy 3,753,174
Miller 145) Aug. 14, 1973
[54] DEVELOPING UNIT [57] ABSTRACT

{75] Inventor: George J. Miller, Skokie, Iil. ~
[731
[22]

{21]

Assignee: SCM Corporation, New York, N.Y.
Filed: Feb. 16, 1972
Appl. No.: 226,568

Related U.S. Application Data

Division of Ser. No. 884,393, Dec. 12, 1969, Pat. No.
3,667,987.

[62]

[52]
[51]
[58]

US. Ch.oea...... 355/10, 95/89 R, 118/DIG. 23
TV oL N G03g 15/10
Field of Search............... 95/89 R, 89 A, 89 L;

118/DIG. 23; 355/10, 16

[56] References Cited

UNITED STATES PATENTS

5/1966 Ostensen......................
3,435,750 4/1969 Limberger...... 95/89 R X
3,651,782 3/1972 MacDonald 355/10 UX

FOREIGN PATENTS OR APPLICATIONS

3,249,088 118/DIG. 23

A latent electrostatic image on a surface of a carrier is
developed into a visible image by moving the carrier
along a developing path with the image-bearing surface
contacting a developing liquid in effective field control
spacing with an electrically conductive surface of an
image intensifier moving along the developing path.
Developing liquid is supplied to the surface of the
image intensifier by a porous wiper wetted with devel-
oping liquid, and an incoming image-bearing carrier is
guided along the developing path in contact with the
developing liquid by ridges extending along the devel-
oping path on an upwardly concave wall which forms
a trough through which the image intensifier moves. As
the carrier moves through the developing trough, the
image-bearing surface is pressed into effective field
control spacing with the image intensifier over an elon-
gated distance of the developing path by developing
liquid which is received into a chamber and directed
against the back side of the carrier by orifices formed
in the upwardly concave wall. After passing through
the trough, the carrier is guided through a pair of coop-
erating squeegee rollers which remove excess develop-
ing liquid from the carrier.

1,916,166 10/1969 Germany ........cccoevccvrrrernrnenn, 355/10 10 C 7 Drawing Figures
Primary Examiner—Fred L. Braun
Attorney—Gerald S. Schur et al.
v 2 fi
! \ / 27
5= 15 29
¥ e S Nl 9
15 \‘ 21 L oS> 3 °‘,:
4—\\\
S ONE N
@3 37 -
Gl N .55
) \ / |
F -7 A -
I| RN /= 83
] !
| 2 NN .!
83 ] i |l ! ™ \ \ :: I e e '9
/’ - 47’ = \ A =
/ \\ N 2
| 53 [ = Z Z :t__?: 25
fr 95 = = b=k S =
== WA= < e = T
k <’t:—/£__ ” i = \\\’x ~ \}\'\ ﬁ\ <

/2 g e !



Patented Aug. 14, 1973 3,753,174

4 Sheets-Sheet 1




Patented Aug. 14, 1973 3,753,174

4 Sheets-Sheet 2

9. 9 fi 7

" / 17
\ 27

% g RN 2 ! 5]
15 \ 21 °°;°- st e g 80
ZEN
\\\ AN
. 37 \55
N A
___> Y /
= o/ &2
83 | \\ A =g < 12
//"‘ \\\ 4 '—____ . —:j
53 P
n%%fgt‘ TS ey :ﬁ:
o/ 94 19 k87\8\889 Lry-2
'l
73
9 / 17
l 2
\ 9 E23) 15 7 29
A 3
35 &3 ° ‘: °°°.oo oo: :":‘o o
'5 \ 67 2' 0000‘ °° ®a 9, 0°°°Q°:
,"\ §
\\@. AN
63 \
6l EEN
SR\ o\
“~ - -0 L I
\ A\ 83
! \51
83 . X — )
X\ N 4 == 2 75
\ 53 S z & f_ a9
SSEES) BT s |




Patented Aug. 14, 1973

3,753,174
4 Sheets-Sheet 3
( ‘
- 33 23 / 31 §
N % s |
43 . 1143 s
/e aan i
nyfars g 2 223
131 = SN,
A Yt ’///‘
Y1 Ul s ‘. " J
17 2 =
| — i
i ———IJ})
g _ l’l‘l!'l/"l&/’lll A7 Illl / mr/lsm '
a —_; @ﬁg@\ mISe T oS =] 83 t
\ &Y \l 7 N5 N
sl 85 53 8l
3 |
T \ L\ ” 'll AN \\"I \
T T UL
| PINL VESVEE\ I g ) v N B
) i\ S\ S SN
e A T s & ey o wiindls | gty y bt - Sl i
4 = W\ VYo > ® L ’y / © / °© © N
_Ho \\o o \\o /I o/f o i
- _ W\ B _9% /_ _ / ' 2
[ ! . = :.:'__.'_ = == == = == ”, \]
| '\I - \— == oA
. Il N
I}“ T 47 ”““'Il“ \54 ”J
. N\ M Al L Al
N AN N N : 3 J
N [ \
85 8l g3 8l



3,753,174

Patenfed Aug. 14, 1973

4 Sheets-Sheet 4

N E AN 7 S e | RS = m

ce BNSAN S AN SN AT e R N i W, == =

€8
1917

10} <0l & '

g / 68

Rl
06 68
e ol

“l'

Q) "M'\’w&)/ __' SN SSNS
iy (o=
¢8R Y
A NS

=

— e




3,753,174

1
DEVELOPING UNIT

This is a division of application Ser. No. 884,393,
filed Dec. 12, 1969, now U.S. Pat. No. 3,667,987.

This invention relates to a developing station for an
electrostatic photocopying machine, and more particu-
larly to a developing station wherein a latent electro-
static image on a surface of a carrier is developed into
a visible image by bringing the image-bearing surface
of the carrier into contact with a developing liquid in
effective-field control spacing with an electrically con-
ductive surface.

In an electrostatic photocopying machine, a copy of
a document is produced by forming a latent electro-
static image of the document on the surface of a suit-
able carrier, for example a sheet of copy paper, and
then developing the latent image into a visible image.
The latent image is developed into a visible image by
bringing the image-bearing surface of the copy paper
into contact with a developing liquid having visible par-
ticles which are electrically attractable to the electro-
static image. The visible developer particles are at-
tracted by the portions of the image-bearing surface
having an electrostatic charge and are deposited
thereon to transform the latent image into a visible im-
age. Subsequently, the image-bearing carrier is passed
between a pair of squeegee rollers which remove excess
liquid from the:carrier and press the visible particles
forming the developed image into the image-bearing
surface.

During the development of a latent electrostatic im-
age, the visible developer particles often tend to be de-
posited more densely along the fringe portions of the
image as compared. to the central portions thereof, and
this effect is usually referred to as fringe development.
When the visible developer particles are attracted to
the latent electrostatic image, they move in an electro-
static field produced by the latent electrostatic image.
The electrostatic field is theoretically composed of
lines of force, and the phenomenon of fringe develop-
ment is believed to result from the lines of force being
more concentrated at the fringe portions of the image,
thus causing the developed particles to be more
strongly attracted thereto as compared with the central
portion of the image.

It is known that the fringe effect may be alleviated to
produce a more uniform development of the latent
image by bringing the image-bearing surface of the car-
rier into close proximity with an electrically conductive
surface so as to straighten out the lines of force and
thus reduce the concentration of the lines of force at
the fringe portion of the image. However, several prob-
lems are encountered in bringing the image-bearing
surface of the carrier into close proximtiy with the elec-
trically conductive surface of an image intensifier. If
the image-bearing surface is brought too close to the
surface of the image intensifier, then there may be in-
sufficient visible particles in the intervening space to
fully develop thelatent image. On the other hand, if the
intervening space is too great, then the image intensi-
fier will not be effective in straightening out the lines
of force and producing a more uniform development of
the latent electrostatic image. Furthermore, to enhance
the effect of the image intensifier, it is desirable to max-
imize the period of time that the image-bearing surface
is in' effective field control spacing with the image in-
tensifier.
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In the past, there have been developing stations
which bring an image-bearing carrier into effective
field control spacing with an image intensifier in the
presence of a liquid developer. However, such develop-
ing stations usually have a mechanical apparatus which
contacts the image-bearing carrier while bringing it
into effective field control spacing with the image in-
tensifier, and the use of such a mechanical apparatus
generally increases the difficulty in assembling the de-
veloping station as well as increasing the cost of the
photocopying machine. Furthermore, such an arrange-
ment usually has stationary surfaces which are con-
tacted by the image-bearing carrier as it is brought into
effective field control spacing with the image intensi-
fier, and this often results in scuff marks being placed
on the carrier due to contact with visible particles
which may have accumulated on the stationary sur-
faces.

Accordingly, an object of the present invention is to
provide uniform development of a latent electrostatic
image by bringing it into effective field control spacing
with an image intensifier without the use of a mechani-
cal apparaus for pressing the carrier into close proxim-
ity with the image intensifier. )

Another object of the present invention is to provide
a developing station for bringing an image-bearing sur-
face of a carrier into effective field control spacing with
an image intensifier without placing undesirable scuff
marks on the back of the carrier as it moves through
the developing station.

A further object of the present invention is to provide
a developing station for uniform development of a la-
tent electrostatic image, wherein the developing station
may be easily assembled with a minimum number of
parts, and particularly without the need of a mechani-
cal apparatus for bringing the image-bearing surface of
the carrier into effective field control spacing with an
image intensifier.

Still other objects, features and advantages of the
present invention will be apparent to those skilled in
the art from a reading of the following detailed descrip-
tion of the various embodiment of the invention, taken
in conjunction with the accompanying drawings,
wherein:

FIG. 1 is a perspective view of a preferred embodi-
ment of a developing station according to the present
invention;

FIG. 2 is a partial cross-sectional view of the develop-
ing station shown in FIG. 1, and illustrating an incom-
ing image-bearing carrier moving into the developing
trough;

FIG. 3 is a partial cross-sectional view of the develop-
ing station shown in FIG. 1, and illustrating an image-
bearing carrier moving into a pressurized area of the
developing station;

FIG. 4 is a partial axial cross-sectional view of the de-
veloping station shown in FIG. 1, with the developing
station being supported between two upright walls;

FIG. 5 is a plan view of the developing trough shown
in FIG. 1;

FIG. 6 is a side view of an alternative developing sta-
tion constructed in accordance with the present inven-
tion, and illustrating the movement of an image-bearing
carrier therethrough;

FIG. 7 is a cross-sectional view of the embodiment
shown in FIG. 6, taken along the lines 7—17.
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Referring generally to FIGS. 1-5 in the drawings,
there is shown a developing station, generally indicated
at 11, for developing a latent electrostatic image on a
surface 13 of a carrier 15 into a visible image as the car-
rier 15 moves past the developing station 11 along a de-
veloping path. The incoming image-bearing carrier 15

is guided into a trough 17 and brought into contact with -

developing liquid 19 on an electrically conductive sur-
face 21 of a cylinder 23 rotating in the trough 17. As
the carrier 15 moves through the trough 17, it enters a
pressurized area, generally indicated 25, where addi-
tional developing liquid 19 is directed under pressure
against the back side of the carrier 15 to press the im-
age-bearing surface 13 into effective field control spac-
ing with the electrically conductive surface 21 of the
cylinder 23. The pressurized area 25 extends over an
elongated distance of the developing path, and the cyl-
inder 23 serves as'an image intensifier to straighten out
the lines of force produced by the electrostatic image
to achieve a more uniform deposition of visible parti-
cles on areas of the image-bearing surface 13 having
the same uniform electrostatic charge. From the trough
17, the image-bearing carrier 15 passes between the co-
operating surfaces of a pair of rotating squeegee rollers
27, 29 respectively, which remove excess developing
liquid from the carrier 15 and press the visible particles
into the surface thereof to provide a permanent copy
of an original document.

The developing station 11 is supported in the photo-
copying machine by two parallel upright walls 31, 33
and positioned to receive a carrier 15 being advanced
by a suitable transport mechanism, generally indicated
35, and subsequently direct the carrier 15 into the nip
of the cooperating squeegee rollers 27, 29 which re-
move the carrier 15 from the developing station 11 for
further processing in the machine. As more particularly
shown in FIG. 2, an incoming carrier 15 is received into
the developing trough 17 beneath the image intensify-
ing cylinder 23 which is rotatably supported for move-
ment about an axial shaft 37 having reduced end por-
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The image intensifying cylinder 23 may be con-
structed from a suitable electrically conductive mate-
rial, such as steel or aluminum. Alternatively, the cylin-
der 23 may be formed from an electrically insulating
material, and then coated with a suitable electrically
conductive material. The trough 17 may be con- -
structed from a suitable electrically insulating material
which is not effected by the developing liquid 19, and
which does not adversely affect the developing liquid
19. One such material is acrylomitrile-butadiene-
styrene copolymer. The bushings 43 which receive the
reduced end portions 39, 41 of the axial shaft 37 may
be constructed from a suitable electrically conducting
material, for example bronze.

As shown, the paper transport mechanism 35 may be
a conventional endless belt 61 trained around a suitable
roller 63 which may be rotatably supported between
the two upright walls 31, 33 in the same manner as the
cylinder 23. A carrier 15 transported along the endless
belt 61 may be guided into the developing station 11 by
another - rotatably supported and cooperating idler
roller 65 which engages the image-bearing surface 13
of the carrier 15 and is positioned relative to the roller
63 for directing the carrier 15 into the developing
trough 17 beneath the cylinder 23. The endless belt 61
may be constructed from a suitable material, for exam-
ple rubber, and the cooperating roller 65 is provided
with an electrically insulating surface, by means of a
rubber sleeve 67, to enable it to contact the image-
bearing surface 13 of the carrier 15 without discharging

_ the latent electrostatic image.

35

40

tions 39, 41. As shown in FIG. 4, the reduced end por- .

tion 39 is received through a suitable bushing 43 which
is secured in an opening 45 formed in the upright wall
31. The other reduced end portion 41 is rotatably sup-
ported in the same identical manner and accordingly
identical reference numerals have been placed on iden-
tical portions. .

The lower portion of the cylinder 23 extends into the
trough 17 which is defined by a generally upwardly
concave wall 47 formed integrally with spaced side
walls 49, 51 respectively, which are located beside the
opposite ends of the cylinder 23. An incoming carrier
15 is guided through the trough 17 and around the
image intensifying cylinder 23 by guide means, gener-
ally indicated 53, which are provided on the bottom
wall 47 of the trough 17. As more particularly shown
in FIG. 5, the guide means 53 are in the form of ridges
54 extending along the developing path obliquely to the
direction of movement of a carrier 15 along the path.
The guide means 53 are easily positioned relative to the
surface 21 of the cylinder 23 during the assembly of the
developing station 11 by providing each of the side
walls 49, 51 of the trough 17 with a raised portion 55
having a V-shaped groove 57 for engaging the axial
shaft 37 of the cylinder 23. The trough 17 may be
fixedly secured by suitable means between the upright
walls 31, 33.-

50

55

As previously mentioned, the cooperating squeegee-
ing rollers 27, 29 remove excess developing liquid from
the carrier 15 and press the visible particles into the im-
age-bearing surface 13. The cooperating squeegee roll-
ers 27, 29 may be rotatably supported betwen the two
upright walls 31, 33 in the same manner as the cylinder
23, with the roller 29 engaging the back side of the im-
age-bearing carrier 15 while the roller 27 engages the
image-bearing surface 13. The roller 29 is an idler
roller having a sleeve 69 constructed from a resilient
material, such as rubber, while the roller 27 is a drive
roller which presses against the resilient sleeve 69 of
the idler roller 29. The drive roller 27 is constructed
from a suitable electrically conductive material, such as
steel, and may desirably be pressed against the idler
roller 29 by a conventional resilient biasing means, not
shown.

The electrically conductive surface 21 of the image
intensifying cylinder 23 and the electrically conductive
squeegee roller 27 may both be electrically grounded
by suitable means, for example through bushings or a
brush contact, to the frame portions of the photocopy-
ing machine, for example the parallel upright walls 31,
33. In addition, the image: intensifying cylinder 23, the
roller 63 for the endless transport belt §1, and the
squeegee roller 27 may all be separately driven by con-
ventional drive means, not shown, or for that matter
may be driven by a common drive means through a
conventional chain and sprocket arrangement.

As the cylider 23 rotates in the developing trough 17,
developing liquid, generally indicated at 19, is supplied
from a suitable reservoir, not shown, onto the surface
21 of the cylinder 23 by fluid supply means, generally
indicated at 71. As shown, the fluid supply means 71 is
in the form of an apertured header tube 73 which ex-
tends across the length of the cylinder 23 above a wiper
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75 engaging the upper surface portion of the rotating
cylinder 23. The wiper 75 is constructed from a suit-
able porous material, such as an open-celled polyure-
thane foam. The wiper 75 is held against the surface of
the cylinder by a suitable clamp 77 which may be sup-
ported between the two upright walls 31, 33 and a
shield 79 which protects other portions of the photo-
copying. machine, not shown, from becoming wetted
with the developing liquid 19. To insure thorough satu-
ration of the wiper 75 by the developing liquid 19, the
header tube 73 directs the developing liquid. 19 onto
the shield 79 so as to form a pool of developing liquid
between the shield 79 and the wiper 75. In-addition, de-
veloping liquid is supplied under pressure to the bottom
portion of the trough 17 in the pressurized area 25 in
a manner which will be described hereinbelow.
The.developing liquid 19 supplied to the developing

station 11 fills the trough 17 and flows over recesses 81.

formed in the bottom wall 47 beside the side walls 49,
51 and into a gutter, generally indicated 83. The gutter
83 surrounds the developing trough 17 and carries the
developer liquid 19 to a sump 85 where it drains back
to the reservoir. As shown, the gutter 83 may be
formed integrally with the trough 17, or alternatively
may be formed separately and secured in fluid-sealing
relation to the trough 17. The means for circulating the
developing:liquid 19 between the reservoir and the de-
veloping station 11 have been omitted from the de-
scription, since it forms no part of the present inven-
tion.

When an incoming image-bearing carrier 15 is ad-
vanced into the developing station 11, by the transport
mechanism 35, the leading edge of the carrier 15 is
guided by the guide means 53 into the developing lig-
uid 19 in the space between the upwardly concave wall
47 and the rotating cylinder 23. As the incoming car-
rier 15 moves further-along the developing path, the
ridges 54 guide the image-bearing surface 13 of the car-
rier 15 into substantially constant spaced relation with
the surface 21 of the cylinder 23. As more particularly
shown in FIG. §, the ridges 54 are generally oblique to
the- direction of movement of the carrier 15, and it is
believed that the movement of the back side of the car-
rier 15 across the oblique ridges 54 provides a wiping
action which prevents an accumulation of visible devel-
oper particles on the ridges 54 and prevents backmark-
ing of the carrier 15. In addition, the ridges 54 serve to
reduce the friction the carrier 15 would otherwise en-
counter if it moved along a flat bottom wall.

Further advancement of the carrier. 15 along the de-
veloping path brings the leading edge into the pressur-
ized area 25 where developing liquid is directed under
pressure toward the surface 21 of the rotating cylinder
23. As more particularly shown in FIGS. 2-4, develop-
ing liquid 19 is received into. the pressure chamber,
generally indicated 87, through a passageway, gener-
ally indicated 89. The passageway 89 opens into the
chamber 87 adjacent a baffle wall 91 at the center
thereof so as to enable the fluid to be evenly distributed
throughout the chamber 87. From the fluid pressure
chamber 87, the fluid flows into the bottom portion of
the trough 17 through orifices, generally indicated 93,
which are formed in the.upwardly concave wall 47 so
as to direct the developing liquid toward the surface 21
of the rotating cylinder 23. As shown, the pressure
chamber 87 is formed by a generally box-shaped wall
95 depending integrally from the back side of the up-
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6

wardly concave wall 47, and which is closed by a mani-
fold cap 97 engaging the depending box-shaped wall 95
in fluid-sealing relation thereto. The passageway 87 is
defined by a portion of the wall 95 and a wall 88 ex-
tending adjacent thereto. The wall 88 may be formed
integrally with the upwardly concave wall 47.

The pressurized area 25 extends over an elongated
distance of the developing path generally adjacent the
orifices 93 in the bottom wall 47 of jthe developing
trough 17. As more particularly shown in FIG. 5, the
orifices 93 in the upwardly concave wall 47 are ar-
ranged in dual rows transverse to the direction of
movement of the carrier 15. When the carrier 15 enters
the pressurized area 25, the developing liquid 19 di-
rected towards the cylinder 23 tends to press the lead-
ing edge of the carrier 15 away from the surface 21 of
the cylinder 23. However, the ridges 54 maintain the
image-bearing surface 13 in substantially constant
spaced relation with the surface 21 of the cylinder 23
until a sufficient length of the incoming carrier 15 en-
ters the pressurized area 25 to enable the force of the
liquid 19 to lift the carrier 15 from the ridges 54 and
press the image-bearing surface 13 into effective field
control spacing with the image intensifying cylinder 23.
Although the means for circulating the developing lig-
uid from the reservoir to the pressurized area 25 are
not shown, the effective field control spacing may be
varied by controlling the pressure of the developing liq-
uid directed against the back side of the carrier 18.

As the carrier 15 moves through the pressurized area
25, the image-bearing surface 13 is maintained in sub-
stantially constant spaced relation with the image in-
tensifier roller 23. The length of the elongated distance
of pressurized area 25 is extended along the developing
path so as to maximize the period of time that the car-
rier 15 is in effective field control spacing and thus en-
hance the deposition of visible particles onto the im-
age-bearing surface 13. It is believed that the electri-
cally conductive surface 21 of the cylinder 23 serves to
straighten out the lines of force of the electrostatic field
produced by the latent electrostatic image. As a result,
the visible particles in the developing liquid 19 con-
fined in the effective field control spacing between the
image-bearing surface 13 of the carrier 15 and the elec-
trically conductive surface 25 of the image intensifying
cylinder 23 are more uniformly deposited on areas of
the latent image having the same uniform electrostatic
charge. In addition, it is believed that the developing
liquid 19 directed against the back side of the carrier
15 tends to wash the back side of the carrier 15 free
from visible developer particles which may be placed
there during the course of movement along the ridges
54.

From the pressurized area 25, the image-bearing car-
rier 15 is guided into the nip of the cooperating squee-
gee rollers 27, 29 which are rotatably driven so as to
have a peripheral speed substantially equal to the linear
speed of the image-bearing carrier 15. As the carrier 15
passes between the squeegee rollers 27, 29 the electri-
cally conductive surface of the roller 27 presses the
carrier against the rubber sleeve 69 on the roller 29 so
as to produce a squeegeeing effect which removes ex-
cess developing liquid 19 from the carrier 15 and
presses the visible particles of the developed image into
the image-bearing surface 13. To prevent over-printing
resulting from developer particles clinging to the elec-
trically conductive surface of the roller 27, the wiper
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75 is also held against the surface of the squeegee roller
27 so as to wipe the surface free from any visible devel-
oper particles.

Another embodiment of a developing station con-
structed in accordance with the present invention is
shown diagramatically in FIGS. 6 and 7. With the ex-
ception of the image intensifier, the developing station,
generally indicated 11’, of this embodiment is generally
identical to the developing station 11 described in the
previous embodiment, and accordingly identical refer-
ence numerals have been placed on identical portions
thereof. In this embodiment, the image intensifier is in
the form of an endless belt 99 having an electrically
conductive surface 101 which is movable along the de-
veloping path. The image intensifying belt 99 extends
around two rotatable rollers 103, 105 which are spaced
sufficiently apart to maintain the belt 99 in a taut con-
dition. The lower portion of the image intensifying belt
99 moves through the developing trough 17 which is
formed by a generally upwardly concave bottom wall
47 extending in a linear direction over an elongated dis-

tance of the developing path so as to increase the elon-

" gated length of the pressurized area 25 of the develop-
ing station 11,

The rollers 103, 105 for the image intensifying belt
99 may be rotatably supported between the upright
walls 31, 33 in the same manner as the image intensify-
ing cylinder 23 of the previous embodiment, and either
roller may be rotatably driven to move the belt 99 by
means of frictional engagement through the developing
trough 17. Due to the increased length of the pressur-
ized area 25, the developing lquId 19 is received into
the pressure chamber 87 through a passageway 89’
which is located in a central portion of the chamber 87
so as to evenly distribute the fluid pressure. As shown,
the passageway 89’ is defined by two walls 88', 90’
which may be formed integrally with the generally up-
wardly concave bottom wall 47. Also, since the fluid
supply means is located further from the paper trans-
port 35 than in the previous embodiment, it is unneces-
sary to provide a shield to prevent other components of
the machine from being wetted by the developing lig-
uid 19. Accordingly, the header tube 73 is turned so
that the developing liquid 19 is directed onto the wiper
75 rather than against the shield, as in the previous em-
bodiment.

In operation, an image-bearing carrier 15 is advanced
by the paper transport apparatus 35 into the developing
station 11’ where the leading edge of the carrier 15 is
guided by the guide means 53 into the developing
trough 17 beneath the image intensifying belt 99. As
the incoming carrier 15 moves along the developing
path, the ridges 54 guide the image-bearing surface 13
of the carrier 15 into substantially constant spaced rela-

tion with the surface of the belt 99. Further advance- -
ment of the carrier 15 brings the leading edge into the

pressurized area 25 where developing liquid 19 is di-
rected under pressure towards the surface 101 of the
endless belt 99. As in the previous embodiment, the im-
age-bearing surface 13 of the carrier 15 is pressed into
effective field control spacing with the electrically con-
ductive surface of the image intensifying belt 99 so as
to produce a more uniform deposition of visible devel-
oper particles on areas of the image-bearing surface 13
having the same uniform electrostatic charge. After
moving through the pressurized area, the image-
bearing carrier 15 is guided into the nip of the rotatably
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driven squeegee rollers 27, 29 which remove excess de-
veloping liquid 19 from the carrier 15 and press the vis-
ible particles of the developed image into the image-
bearing surface 13 to provide a permanent copy of the
original document.

While only a limited number of embodiments have
been illustrated and described, it will be apparent to
those skilled in the art that various modifications and
improvements may be made without departing from
the scope and spirit of the invention. Accordingly, it is
to be understood that the invention is not to be limited
by the illustrative embodiments, but only by the scope
of the appended claims.

What is claimed is:

1. Apparatus for developing a latent electrostatic
image on a surface of a carrier into a visible image,
comprising an image intensifier having an electrically
conductive surface movable along a developing path,
fluid supply means for supplying fluid to the surface of
said image intensifier, guide means for guiding an in-
coming image-bearing carrier along said developing
path with the electrostatic image-bearing surface of the
carrier facing the electrically conductive surface of the
image intensifier, and fluid pressure means for applying
fluid under pressure to said image-bearing carrier aver
an elongated distance of said developmg path to press
the image-bearing surface of the carrier into an effec-
tive field control spacing with the surface of said image
intensifier over the elongated distance of said develop-
ing path.

2, Apparatus for developmg a Iatent electrostatic
image on a surface of a carrier into a visible image ac-
cording to claim 1, wherein said fluid pressure means
applles fluid under pressure to said i image-bearing car-
rier over an elongated distance of said developing path
to press the image-bearing surface of the carrier into a
substantially constant spaced relation with the surface
of said image intensifier over the elongated distance of
said developing path.

3. Apparatus according to claim 1, wherein said elec-
trically conductive surface of said image intensifier
moves along said developing path in a substantially
straight plane, and said guide means guides said image-
bearing carrier substantially parallel to the surface of
said image intensifying member over an elongated dis-
tance of said developing path.

4. Apparatus according to claim 3, wherein said
image intensifier comprises an endless belt having an
electrically conductive surface movable along said de-
veloping path, and said endless belt being mounted for
movement in a substantially straight line along an elon-
gated distance of said developing path. k

5. Apparatus according to claim 1, wherein said elec-
trically conductive surface of said image intensifier has
an arcuate cross-sectional configuration movable along
said developing path in an arcuate direction, and said
guide means guides said image-bearing carrier along
said developing path substantially parallel to the sur-
face of said image intensifier over an elongated dis-
tance of said developing path.

6. Apparatus according to claim §, wherein said
image intensifier comprises a cylinder having an elec-
trically conductive surface, said cylinder being rotat-
ably mounted for moving the electrically conductive
surface along said developing path, said guide means

. comprising arcuate-shaped ridges facing the electri-

cally conductive surface of said cylinder and extending
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in the direction of movement of said electrically con-
ductive surface along said developing path for guiding
the leading edge of an incoming image-bearing carrier
along said developing path in substantially constant
spaced relation to the electrically conductive surface of
said image intensifying cylinder.

7. Apparatus according to claim 1, wherein said fluid
pressure means comprises means defining a chamber
for receiving fluid under pressure, said chamber-
defining means including a wall extending along said
developing path with one side of the wall facing the
electrically conductive surface of said image intensi-
fier, and said wall having orifices formed therein for di-
recting fluid from said chamger toward the electrically
conductive surface of said image intensifier.

8. Apparatus according to claim 7, wherein said
guide means comprises ridges formed on said wall and
extending along said developing path in substantially
constant spaced relation from the surface of said image
intensifier for guiding the leading edge of an incoming
image-bearing carrier along said developing path in
substantially constant spaced relation with the electri-
cally conductive surface of said image intensifier.

9. Apparatus according to claim 7, wherein said wall
defines a trough through which the electrically conduc-
tive surface of said image intensifier moves and for con-
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10
taining a quantity of developing liquid when fluid is
supplied under pressure to said pressure chamber and
directed through the orifices formed in said wall toward
the electrically conductive surface of said image inten-
sifier.

10. Apparatus for developing a latent electrostatic
image into a visible image, comprising a trough for con-
taining developing liquid, an image intensifier having
an electrically conductive surface and being movable
through said trough, fluid supply means for supplying
developing liquid to the surface of said image intensi-
fier as it moves through said trough, guide means for
guiding an image-bearing surface of an incoming car-
rier into engagement with the developing liquid on the
surface of said image intensifier, means defining a
chamber adjacent said trough for liquid under pressure,
said chamber-defining means further defining orifices
providing fluid communication between said chamber
and said trough for directing liquid under pressure from
said chamber toward said image intensifier moving
through said trough to press the image-bearing surface
of said carrier into an effective field control spacing
with the electrically conductive surface of said image
intensifier over an elongated distance of the movemnt

of the carrier through said trough.
* * * * *



