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This invention relates in general to xerography or 
electrophotography and in particular to a method and 
apparatus for development of an electrostatic latent 
image. 

In the process now known as xerography an electro 
static latent image is formed on a suitable insulating 
surface, such as, for example, a photoconductive in 
sulating layer on a conductive backing, and this electro 
static latent image is then developed by Suitable means 
to yield a visible image which may be transferred, fixed, 
or otherwise used or employed. Perhaps the most criti 
cal step in the entire xerographic process, and the point 
where there is greatest room for improvement is this 
development step wherein the electrostatic latent image 
is transformed into a visible image. Thus, where the 
fine gradations of continuous tone photography are 
brought into the xerographic process, it has been found 
that prior means and methods for development are not 
capable of achieving the results otherwise realized by 
xerography, and that methods and means for creation 
of the electrostatic latent, image, for transfer of the 
visible image, and the like, are capable of higher quality 
production than has heretofore been possible in the de 
velopment step. 
Now, in accordance with the present invention, method 

and apparatus are provided for substantially improved 
development of an electrostatic latent image, whereby 
the image may be reproduced in a faithful and pleasing 
rendition of tone, density, continuity, and the like, im 
proved resolution, and generally finer quality. 

in general, the apparatus according to the invention 
connprises a cloud generating means and cloud charging 
means whereby a cloud of powder, smoke, or the like, 
is first generated or dispersed and then given an electro 
static charge of substantially homogeneous polarity; and, 
in a subsequent position a development Zone in the form 
of an extremely thin space between an electrostatic latent 
image bearing member and a control electrode into 
which the charged powder cloud is introduced and caused 
to deposit on the image bearing member. A duct or 
expansion zone is preferably interposed between the 
charging means and the development Zone to direct the 
charged cloud into the development space. 

It is, therefore, an object of the invention to provide 
apparatus and equipment to transform an electrostatic 
latent image into a useful and valuable visible image 
of improved quality. 

It is another object of the invention to provide new 
and improved xerographic development apparatus and 
to provide an improved process for xerographic develop 
inent. 

It is a further object of the invention to provide a 
xerographic development process particularly for dense 
powder deposition at low image potentials wherein an 
electrostatic latent image is developed by a cloud of 
electrostatic particles, and to provide apparatus for carry 
ing out the process. 

Additional objects of the invention will, in part, be 
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2 
obvious to those skilled in the art and will, in part, be 
apparent from the following specifications and from the 
drawings in which: 

Figure 1 is a diagrammatic side elevation in cross 
section of apparatus and equipment according to one 
embodiment of the invention; 

Figure 2 is a diagrammatic view of a charging unit 
according to Figure 1, illustrating the electrical oper 
ation thereof; 

Figure 3 is an enlarged fragmentary front elevation 
of the development assembly in Figure 1 taken in Sec 
tion along line 3-3; 

Figure 4 is a similar view of a modified form of a 
development assembly; 

Figure 5 is an isometric view of a development as 
sembly according to another embodiment of the inven 
tion; 

Figure 6 is a side elevation in section of a charging 
unit according to another embodiment of the invention; 

Figure 7 is a side elevation in section of a develop 
ing assembly according to a still further embodiment of 
tie invention; 

figure 8 is a diagrammatic cross section of an image 
bearing member, illustrating fields of forces therearound; 
and 

Figure 9 is a similar view of an image-bearing member 
with a development electrode positioned therebelow. 

According to the process of the present invention a 
cloud of electroscopic powder particles is generated in 
a cloud-ferming device, is passed through a charging 
zone within or optionally thence into an expansion Zone, 
and then is passed into a developing Zone adjacent to 
an eiectrostatic latent image. In this developing Zoile 
the charged particles are caused to deposit Selectively 
on the electrostatic latent image surface by virtue of 
the electrical charges of the latent image and of the 
electroscopic powder, these selectively deposited electro 
scopic particles thereby forming a visible or developed 
image corresponding faithfully to the electrostatic latent 
image. This visible powder image then is used by further 
steps of xerographic processes, for example, by transfer, 
fixing, or other means to yield a Xerographic print or 
to yield other useful forms of the Xerographic image. 
As shown in the figures in detail, this invention con 

templates new development apparatus and methods of 
operation thereof. The apparatus shown in Figure 
comprises generally a cloud generating unit, a cloud 
charging unit i2, and a development box i3, having 
a developing zone as defined by a development electrode 
i4 spaced extremely closely adjacent to an electroStatic 
image-bearing member 5. The cloud generating unit 
22 is a closed container or powder reservoir, Such as, 
for example, a box, can, bottle, jar, or the like, having 
sealed bottom and sides, and having a cover member 
37 thereon. Within the chamber is a loose mass of 
electroscopic powder 18 comprising finely-divided par 
ticulate material capable of being dispersed in air and 
capable of accepting an electrostatic charge on its in 
dividual particles including, for example, charcoal, an 
thracite, pigmented resins, pigmented and dyed cellulosic 
derivatives and other finely divided powder materials. 
Extending through cover 7 and below the Surface ci 
the powder mass is an air inlet tube 28, which at its 
lower end terminates in a ring 21 having a plurality 
of holes or openings 22 directed upwardly and optionally 
it an angle from the vertical. it is contemplated that 
some of these openings may be directed vertically, while 
others may be directed inwardly, and still others di 
rected outwardly, whereby a stream of air introduced 
through the tube 20 will be widely scattered into the 

of powder. The air inlet tube 23 is connected 
outside the chamber to a suitable air Supply source. 24, 
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which may be an atomizer bulb, an air pump, compressed 
air tank, a carbon dioxide capsule, or other gas Source. 
A powder cloud exit tube 25 passes through cover 7 of 

the chamber and terminates optionally in nozzle 25ct 
within the chamber at a point above the powder mass. 
The opposite end of this tube is operatively connected to 
the powder charging unit 12, for example, by means of 
adapter 26. The powder charging unit 12, according to 
this embodiment of the invention, is a cloud charging 
zone, such as, for example, a short tubular insulating 
member secured to the side of the box 43 by means of 
screws 28 through flange 29. Projecting through the walls 
of the charging unit are a plurality of electrodes 30 and 3i, 
at least one of which (designated electrode 30) is elec 
trically grounded or connected to a low potential source, 
and at least one of which (designated electrode 3) is 
connected to a high potential source. The structure of 
this charging unit is shown in greater detail in Figure 2, 
wherein the electrodes are illustrated, and wherein it is 
indicated that the high potential or charging electrodes 3 
are conductively joined to a high potential source through 
resistors 32. These resistors may be of the ohmic type 
or preferably of the neon tube type, in either case serving 
the purpose of limiting or preventing arcing in the charg 
ing unit. 

Referring again to Figure 1, the powder charging unit 
12 is mounted on walled chamber or development box 13, 
adjacent to and operating through inlet opening 32. This 
development box 13 comprises an enclosed space having 
side and bottom walls, and a top wall which optionally 
may be a counterelectrode or development electrode 14 
forming one face of the development Zone. Adjacent to 
one end of this development electrode 14 is an inlet slit 
34 to the development zone. This slit, optionally, is 
spaced from the development box inlet opening 32, in 
such a manner that material passing through the box 3 
must travel a substantial distance within the box. In 
addition, slit 34 is optionally so directed that material 
passing through the box 13 may undergo reversal or 
change in direction in passing through the box. The plate 
15 at slit 34 preferably is so mounted that its lower or 
operating surface is substantially flush with the lower 
Surface of top wall 16 of box assembly 13, whereby tur 
bulence at this point is decreased and whereby the cloud 
enters the development space without substantial devia 
tion from its direction of flow parallel with the image 
bearing member. 
On the upper edge of the box. 13 and passing closely 

above development electrode 4 is a support means which 
receives an electrostatic latent image-bearing member, as 
illustrated in Figures 3 and 4. In Figure 3 the upper 
extensions of the rear and side walls terminate in shoulders 
35, on which may be placed an image-bearing plate 25 in 
a position closely adjacent to the surface of development 
electrode 14. The development electrode 4 and the 
image-bearing member 15 are closely adjacent and spaced 
across a thin development zone or space according to the 
Specific embodiment in Figure 1, this space being slightly 
tapered. The direction of the taper may be in either 
direction, but is illustrated as being such that the two 
members are more widely spaced near development inlet 
slit 34, and are most closely together at their opposite ends 
where they terminate in a narrow development exit slit 
36. In actual measurements, the spacing at its widest is 
Such that the space between the development electrode 14 
and the image-bearing member 15 is at all points less than 
about one-eighth inch, generally in the neighborhood of 
about 40 inch at inlet slit 34 and tapering to a substan 
tially narrower space adjacent to the development exit 
slit, this exit slit being generally about one-third the width 
of inlet slit 34. It is particularly important that this 
development space be as thin as is consistent with its 
ability to accommodate a flow of powder cloud through 
the Space so that the field of force from the electrostatic 
image is to the maximum extent drawn externally from 
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4. 
the image-bearing member as described hereinafter with 
reference to Figures 8 and 9. 

In use and operation the apparatus disclosed herein is 
described with particular reference to Figure 1, it being 
understood that the operation of devices and apparatus as 
shown in the other figures will be obvious from this de 
scription. A powder mass 18 is first placed in the powder 
generating unit 1, optionally about enough to half fill 
the chamber, and preferably in an amount to maintain 
a powder level at least about 1' above openings 22 in 
inlet tube 20. The cover 17 of the generating chamber is 
then tightly secured, the connections to and from the 
powder charging unit are fastened, and an electrostatic 
latent image-bearing member 15 is placed on the develop 
ing unit with its image-bearing surface facing development 
electrode 4. The powder charging unit is then energized, 
for example, by connecting charging electrodes 31 to a 
high voltage source, such as a direct current source of 
about 7,000 volts. The initial high voltage may be varied 
if desired, but is in a range to create a corona discharge 
between electrodes 31 and the ground electrode 30. In 
an actual electrical system used here the corona discharge 
electrode 31 may, of course, be the grounded electrode 
and the opposite electrode 30 may be the high potential 
electrode. In fact, it is obvious that the requirement is 
merely that the electrodes be at highly different potentials 
Such that a corona discharge results between them. For 
simplicity of description, however, the opposite electrode 
is arbitrarily referred to as a ground electrode, this not 
being intended as a limitation of its function. When the 
charging has been started and the corona discharge is 
occurring, air source 24 is operated to pass a stream of 
air through inlet tube 20 into powder mass 18, whereupon 
the powder is gradually dispersed to form a powder cloud 
in the free space in the powder generating chamber. This 
powder cloud is carried through tube 25 to the charging 
unit 12 wherein the corona discharge operates to deposit 
an electric charge on the surface of the individual particles. 
When high voltage electrodes 31 are connected to a posi 
tive polarity high voltage source a positive polarity corona 
discharge occurs and the individual particles of the powder 
cloud are positively charged. When these same electrodes 
are connected to a negative polarity high voltage source 
a negative discharge occurs and the individual powder 
particles are negatively charged. 
The cloud of electrostatically charged powder particles 

then enters box 13 wherein several phenomena are be 
lieved to occur. In the first place, it is believed that 
momentum and convection currents cause some of these 
particles to approach the walls of box 13 wherein induced 
electric charges cause them to adhere. This phenomenon 
may be emphasized, if desired, by biasing one or more 
of the walls of this box at a desired potential with respect 
to ground to selectively attract particles of a desired or 

As another phenomenon within this 
box, it is believed that a space charge exists within the 
cloud, and that the presence of a large quantity of like 
charged particles causes mutual repulsion of the particles. 
The result of these and other phenomena which are not 
fully understood is that a relatively uniformly-charged 
powder cloud emerges from the space within this box and 
passes through development inlet slit 34 into the develop 
ment Zone. 

It is to be recognized that the various parts and com 
ponents such as, particularly, the powder generating 
means, the powder charging means, and the development 
Zone, may theoretically be positioned in space and per 
form their functions independently of external Walls, sup 
ports and the like. In such an arrangement the purpose 
of the expansion box is to promote powder cloud 
homogeneity and to guide the charged powder into the 
development Zone. However, in practical operation it is 
advisable to construct the entire development, equipment 
and apparatus as a structural unit and to protect it from 
external disturbance, in which case the box 13 comes into 
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existence partly as a collecting box and as a housing or 
support for various of the functioning members. 
Under ideal operation the powder cloud generating 

means is intended to generate a cloud of powder particles 
free from agglomerates or out-sized particles, and the 
charging means operates to impart to all of these particles 
a charge of like polarity and substantially uniform poten 
tial. It would, of course, be highly desirable to generate 
such a uniform charged cloud but practical operating con 
ditions are such that the goal of uniformity is not fully 
achieved. It is in the case of a non-uniform cloud that 
the box serves to accomplish the purposes set forth above 
whereby the non-uniformity is reduced through separation 
or collection of out-sized particles or agglomerates and 
of particles having undesired charge potentials. It is 
apparent, therefore, that the box may well have a prac 
tical rather than theoretical purpose and may desirably be 
eliminated from the apparatus, as techniques and means 
within the scope of the invention are improved. In fact, 
a large forward step in this direction has been accom 
plished in the mechanism and device shown in Figure 5 
wherein the function of the box or Zone becomes more 
in the nature of a guide Zone and its collecting function 
is suppressed to a near minimum. 
The development electrode 14 positioned close to the 

electrostatic image-bearing member 15 is at a desired po 
tential during this development process, optionally being 
connected to a ground potential or a potential very near 
to ground potential. The presence of the closely adjacent 
development electrode 14 and electrostatic image-bearing 
member 15 creates an electric field across the space be 
tween these two electric members, which electric field 
faithfully represents the electrostatic image on member 
15. Charged powder particies entering this space through 
sit 34 and passing through the exit slit 36 are subjected 
to the forces of the electric field. As these particles pass 
through this electric field they are, therefore, defected 
from their course and caused to deposit. 

In one embodiment of the invention the corona dis 
charge from electrodes 3 and the electrostatic latent 
image on member 15 are of opposite polarity, whereby 
the charged powder particles are caused to deposit on 
the electrostatic image-bearing member in an arrange 
ment exactly corresponding to the electrostatic in3ge 
originally thereon, to form a positive photographic repro 
duction. According to another embodiment of this in 
vention the corona discharge fron) electrodes 3 and the 
electrostatic latent image on member 15 are of like 
polarity, whereby the particles are repelled from the 
charged source of the electrostatic latent image depositing 
either on the uncharged potential of the image-bearing 
surface to yield a negative or reversed image, or on the 
development electrode to yield thereon a positive image 
corresponding to the original electrostatic latent image. 
According to either of these embodiments of this inven 
tion an electrostatic latent image is developed into a 
visible and useful image of electroscopic powder. 

Under certain circumstances, there is a tendency for 
the charged particles to deposit more rapidly and appar 
ently more thickly in the areas nearer the development 
inlet slit. There is some reason to believe that this 
tendency may be overcome by having the development 
electrode and image-bearing surface Spaced further apart 
near the entrance end and closer together near the exit 
end of the development zone; control of conditions such 
as charging potentials, cloud velocity and the like also 
afford satisfactory means of overcoming the problem. In 
the particular embodiment in Figure 1, this spacing is 
preferably in the form of a taper or incline of constant 
angle, whereby a uniform charge on the image-bearing 
surface causes a gradually increasing field between the 
members. Thus, a charged particle passing through this 
zone encounters a gradually increasing force as it con 
tinues on its path and is, therefore, more strongly pro 
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6 
pelled toward deposition as it nears the far end of the 
development Zone. 

In Figure 4 is shown an alternative structure for the 
support of the image-bearing Surface. According to this 
structure edges 38 extend inwardly just below the top 
edge of side walls 39 of box 3. in this case the image 
bearing surface i5 rests on these edges and is cradled be 
tween walls 39 in a fixed position. These ledges are posi 
tioned to support the image-bearing member 5 in the 
closely spaced tapered relationship with development elec 
v. 'w- as d2Scribed in connection with the previous 
figures. 

In Figure 5 is illustrated a modified development unit 
according to another embodiment of the invention. This 
unit comprises generally a tapered member, such as, for 
example, a frustro-conical shell 4 about 72 inch at its 
simaller end and about 1 inch at its larger end and about 4 
incines long. The shell is closed at its smaller end 42 and 
has an inlet opening 43 at its larger end, this opening 
being analogous to iniet opening 32 shown in Figure 1. 
This iniet opening is adapted to receive a powder charg 
ing unit, such as, for example, the powder charging unit 
of Figure 2. Founted along and extending from one side 
of shell 43 is a supporting frame comprising development 
electrode 4 having side members or walls 44 extending 
upwardly therefrom. On these side members are ledges 
45 adapted to receive and Support an image-bearing Sur 
face i5. These side wails and ledges are of gradually 
tapered height, being slightly higher adjacent to the shell 
45, and sightly lower at the end removed therefrom, the 
space between an image-bearing surface thereon and de 
velopment electrode here again being tapered as illus 
trated in Figure . According to one form of the inven 
tion the heights from the tops of the walls to supporting 
ledges are less than /$ inch and may be about 40 inch at 
the shell, optionally tapering to about 6 that height at 
the end away from the shell, the space between electrode 
i4 and member 5 thereby being tapered between those 
widths. According to another embodiment, the spacing 
between electrode 24 and member 5 is uniform, being 
maintained as thin as is consistent with flow of the powder 
cloud therethrough, generally being less than /$ inch and 
preferably about 40 inch. Along the side of shell 4 
directly adjacent to development electrode 14 and posi 
ticned to open into the development space or zone be 
tween this electrode and the image-bearing surface is a 
development inlet slit 43 analogous in operation to the 
same slit in Figure 1, the edges of this slit preferably being 
flush with electrode 4 and ledges 45. 

in Figure 6 is illustrated a modified powder charging 
unit comprising a shell or tube 48 having a flange 49, 
whereby it is adapted to be connected to the development 
unit. A double-pointed charging needle 59 is mounted 
within the tube parallel with the axis of the tube, and 
optionally coincident with the axis. A conductive mount 
ing support 5i extends from needle 58 through an insulat 
ing plug 52 in the wall of tube 48 terminating in an elec 
tric terminal 53 outside the tube whereby the needle is 
adapted to be connected to a high voltage source and is 
analogous to electrode 3 in Figure 2. The body of the 
tube 48 is adapted to be electrically grounded, whereby 
it is analogous to electrode 30 in Figure 2. It will be 
observed in this structure that at least both points of 
needle 50 and to a limited extent also the body of the 
needle generate a corona discharge, this double corona 
resulting in more uniform charging of the powder cloud. 
The operation of the apparatus and equipment illus 

trated in Figures 5 and 6 substantially corresponds with 
the operation just described. In the developing unit 
shown in Figure 5 the collecting chamber is substantially 
reduced in size and its functions reduced, although, of 
course, these functions are not believed to be completely 
eliminated. The operation of this device when employed 
in the process is to produce a useful and valuable powder 
image faithfully reproducing an electrostatic latent image, 
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Similarly, the operation of the charging act shown in 
Figure 6 is similar to the operation of the charging unit 
shown in Figures 1 and 2. In this case, however, a 
corona discharge is generated to each point of charging 
electrode 50, whereupon a more uniform charge is be 
lieved to be imparted to powder particles passed there 
through. 

Figure 7 illustrates a developing unit similar to that 
illustrated in Figure 1, comprising a box 13 having a 
development electrode 14 and adapted to receive an 
image-bearing member 15, all as described and illus 
trated in Figure 1. In the device shown in Figure 7 
the development zone between electrode 4 and image 
bearing member 15 is of substantially uniform thickness 
generally less than about one-quarter inch, and optionally 
about 0.01 to 0.025 inch. Under certain circumstances 
the development or deposition within the development 
zone does not vary from end to end and for these cir 
cumstances a uniform space between electrode 4 and 
member 15 creates a uniform electric field. 

Within the box 13 is mounted corona discharge elec 
trode 31, whereby in this embodiment of the invention, 
and optionally also in other embodiments, the develop 
ing box includes the functions of the charging unit. 
The electrode operates to produce a discharge to the 
walls of the development box which, preferably, is 
grounded, and the resulting discharge operates to charge 
the powder particles within the development box. The 
form of the corona discharge electrode may be varied for 
special purposes and effects such as avoiding or limiting 
clogging or blocking of the electrode by deposition of 
charged powder thereon. In general, the corona dis 
charge electrode will be a fine needle or fine wire dis 
posed near to but spaced from another electrode main 
tained at a potential difference sufficient to support a 
corona or glow discharge therebetween. 

In the drawings and in the description of the draw 
ings, the electrical insulating or conductive properties of 
the structural and operating members have not generally 
been specified because interesting variations in the ap 
paratus and method may be made through proper se 
lection and co-ordination of these properties. When this 
invention is employed in an electrophotographic process, 
the usual image-bearing member will be a conductive 
backing such as a metallic plate bearing a photocon 
ductive insulating layer on its surface, this layer being 
the portion carrying the electrostatic latent image. It 
is, therefore, possible to construct the development box 
entirely from conductive materials, all of which are elec 
trically grounded. When the image-bearing member or 
plate is positioned on the box, all the members and parts 
will be at zero or ground potential except the insulating 
layer. As a variation, the developing box assembly may 
be conductive and optionally either grounded or biased 
at a desired potential, and the mounting supports for the 
image-bearing member may be constructed of an in 
sulating material. In this manner, the developing box 
as a whole may be maintained at one potential, the back 
ing material for the image-bearing member at a dif 
ferent potential and the image surface itself at a po 
tential pattern determined by the nature of the electro 
static image thereon. As a further variation, the de 
velopment electrode may be insulated from the remainder 
of the developing box and thus biased at any desired 
potential, either the same as one of the other potentials 
or a still different potential, and this potential may, if 
desired, be varied during the process. As a further 
variation within the scope of the invention, it will be ob 
served that interesting results may be achieved when at 
least one and optionally all the inner wall faces of the 
development box are insulators or insulator coated, in 
which case these walls will develop an electrostatic charge 
during the development operation. As a general pro 
cedure, however, it has been found adequate to have all 
parts electrically conductive except for insulators for the 
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8 
corona discharge electrodes 31 or 50 to prevent direct 
short circuits therefrom. 

In co-ordination with the structures, it is preferred in 
one embodiment of the invention to have the develop 
ment electrode at nearly the same potential as the image 
area of lowest potential, this usually being about the 
same as the potential of the conductive backing Inem 
ber in the case of a xerographic member. A slight 
variation contemplates a small potential difference be 
tween these members, say in the order of about a six 
volt applied potential on the development electrode, this 
potential being of the same polarity as the electrostatic 
latent image. Under either of these conditions, the 
charged cloud passed therebetween may be of polarity 
opposite to image polarity, whereupon the cloud particles 
are attracted almost exclusively to the electrostatic latent 
image surface. As a corollary to this, and as described 
hereinbefore, the cloud particles may also be charged to 
like polarity with the electrostatic image, whereupon the 
field of force existing between the two members causes 
the particles to be deposited almost exclusively on the 
development electrode in a pattern reproducing the elec 
trostatic latent image. In the former case it is believed 
that the electrostatic image is neutralized by the charge 
on the deposited particles; in the latter case it is ap 
parent that the image charge need not be neutralized 
and the electrostatic image nay be again employed as a 
master for production of another image of electroscopic 
particles. 

While it is not desired to limit any portion of this 
invention to a specific theory of operation, there is illus 
trated in Figures 8 and 9 an explanation of the operation 
of the development electrode 14, which explanation fits 
known facts. As shown in Figure 8 an image-bearing 
member having a conductive backing 55 and an in 
sulating layer 56 thereon is charged with an electro 
static pattern or latent image as indicated by the plus 
signs to represent positive charges at the surface thereof. 
The electric field as illustrated by lines of force 57 is 
largely between the surface of the member and backing 
member 55. Only at the edges of a charged area do 
substantial amounts of the field of force project above 
the surface of the image-bearing member. However, 
when, as in Figure 9, the development electrode 4 is 
near the surface of the image-bearing member, a sub 
stantial proportion of the lines of force are external to 
the member and the field of force exists above the mem 
ber as a faithful representation of the original electro 
static latent image. Thus, this external field of force, 
as applied by the development electrode (either grounded 
or biased at a desired potential) makes the electrostatic 
pattern on the member capable of improved development. 
Charged particles in this field are subjected to the field 
forces and are caused to deposit by virtue of these forces. 
What is claimed is: - 
1. A process for developing an electrostatic latent 

image comprising areas of varying charge on an uni 
form insulating surface, said insulating surface being 
positioned on a conductive backing member, said process 
comprising drawing the field of force of said image uni 
formly externally above said insulating surface by posi 
tioning a continuous conductive surface having a width 
and length at least equal to the area of said insulating 
surface to be developed and out of contact therewith and 
spaced uniformly therefrom no more than 40', said 
conductive surface being connected to a source of variable 
D. C. potential of the same polarity as the image, gen 
erating and charging a cloud of finely-divided powder 
particles and passing the charged cloud between said in 
sulating surface and said conductive surface within said 
field of force. - 

2. A process for developing an electrostatic latent image 
comprising areas of varying charge on an uniform insu 
lating surface, said insulating surface being positioned on 
a conductive backing member, said process comprising 
drawing the field of force of said image uniformly exter 
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nally above said insulating surface by positioning a con 
tinuous conductive surface having a width and length at 
least equal to the area of said insulating Surface to be 
developed and out of contact therewith and spaced uni 
formly therefrom no more than 40', said conductive sur 
face being at from ground potential to about 6 volts above 
the lowest potential of the image areas and of the same 
polarity, generating and charging a cloud of finely-divided 
powder particles and passing the charged cloud between 
said insulating surface and said conductive surface within 
said field of force. 

3. A process for developing an electrostatic latent image 
comprising areas of varying charge on an uniform photo 
conductive insulating Surface positioned on a conductive 
backing member, said process comprising drawing the field 
of force of said image uniformly externally above the 
photoconductive insulating Surface by positioning a con 
tinuous conductive surface having a width and length at 
east equal to the area of said photoconductive insulating 
surface to be developed and out of contact therewith and 
spaced unifornly therefrom no more than 40', said con 
ductive surface being connected to a source of variable 
D. C. potential of the same polarity as the image, generat 
ing and charging a cloud of finely-divided powder particles 
and passing the charged cloud between said photoconduc 
tive insulating surface and said conductive surface within 
Said field of force. 

4. A process for developing an electrostatic latent image 
comprising areas of varying charge on an iniform photo 
conductive insulating Surface positioned on a conductive 
backing member, said process comprising drawing the 
field of force of said image uniformly externally above 
the image-bearing Surface by positioning a continuous 
conductive surface having a width and length at least 
equal to the areas of said irinage-bearing surface to be 
developed and out of contact therewith and spaced uni 
formly no more than 40' from the image-bearing sur 
face, Said conductive Surface being at from ground poten 
tial to about 6 volts above the lowest potential of the 
image areas and of the same polarity, generating and 
charging a cloud of finely-divided powder and passing the 
charged cloud between said image-bearing surface and 
said conductive surface within said field of force. 

5. A process for developing an electrostatic latent image 
comprising areas of varying charge on an uniform photo 
conductive insulating Surface positioned on a conductive 
backing member, said process comprising drawing the 
field of force of said image uniformly externally above 
the image-bearing surface by positioning a continuous 
conductive surface having a width and length at least 
equal to the area of said image-bearing surface to be 
geveloped and out of contact therewith and spaced uni 
formly no more than 40' from the image-bearing sur 
face, said conductive surface being at from ground poten 
tial to about 6 volts above the lowest potential of the 
image areas and of the same polarity, generating and 
charging a cloud of finely-divided charcoal powder and 
passing the charged cloud between said image-bearing 
Surface and said conductive surface within said field of 
force. 

6. A process for developing an electrostatic latent image 
comprising areas of varying charge on an uniform photo 
conductive insulating surface, said photoconductive insu 
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lating surface being positioned on a conductive backing 
member, said process comprising drawing the field of 
force of said image uniformly externally above the image 
bearing surface by positioning a continuous conductive 
surface having a width and length at least equal to the 
area of said image-bearing surface to be developed and 
out of contact therewith and spaced uniformly no more 
than 40' from the image-bearing Surface, placing said 
conducitve surface at ground potential, generating and 
charging a cloud of finely-divided charcoal powder and 
passing the charged cloud between said image-bearing 
Surface and said conductive surface within said field of 
force. 

7. A process for developing an electrostatic latentinage 
comprising areas of varying charge on an uniform photo 
conductive insulating surface, said photoconductive insul 
lating surface being positioned on a conductive backing 
member, said process comprising drawing the field of 
force of said image uniformly externally above the image 
bearing surface by positioning a continuous conductive 
Surface having a width and length at least equal to the 
area of said image-bearing surface to be developed and 
out of contact therewith and spaced uniformly no more 
than 40' from the image-bearing surface, placing said 
conductive surface at the lowest charge of the image areas 
and of the same polarity, generating and charging a cloud 
of finely-divided charcoal powder and passing the charged 
cloud between said image-bearing surface and said con 
ductive surface within said field of force. 

8. A process for developing an electrostatic latent image 
comprising areas of varying charge on an uniform photo 
conductive insulating Surface, said photoconductive insu 
lating surface being positioned on a conductive backing 
member, Said process comprising drawing the field of 
force of said image uniformly externally above the image 
bearing Surface by positioning a continuous conductive 
Surface having a width and length at least equal to the 
area of Said image-bearing surface to be developed and 
out of contact therewith and spaced uniformly no more 
than 40' from the image-bearing surface, placing said: 
conductive Surface at a potential about 6 volts above the 
lowest potential of the image areas and of the same polar 
ity, generating and charging a cloud of finely-divided char. 
coal powder and passing the charged cloud between said 
image-bearing Surface and said conductive surface within 
said field of force. 
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