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DEVELOPMENT APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to a development apparatus for 
developing electrostatic images upon a moving image 
bearing surface. Flow baffle means are included for 
regulating the ?ow of developer to the development 
zone. The ?ow baffle means comprise stationary mag 
netic brushes. ‘ 

In prior art magnetic brush development appara-v 
tuses, a problem has occurred with respect to the copy 
quality output of the electrostatic reproducing ma 
chines in which they are employed. In some machines 
a high background region is formed on each of the end 
portions of the copy sheet due to higher flow rates of 
developer at the end portions of a magnetic brush de 
velopment means. The higher flow rates at the ends of 
the magnetic brush development means are due at least 
in part to the presence of fringe ?elds at the ends of the 
brush forming magnets within the development means 
which attract an increased amount of developer to the 
ends of the magnetic roll. The increased flow of devel 
oper coupled with fringe fields at the ends of the mag 
netic brush roll results in a higher density of developer 
at the ends of the roll and, therefore, a consequent in 
crease in the background level on the end portions of 
the copy sheet. 

In US. Pat. Nos. 3,648,656, granted March, 1972, 
and 3,754,526, granted August, 1973, there are dis 
closed magnetic brush development apparatuses 
wherein magnetic ?eld generating means are employed 
to prevent the developer from being picked up by the 
end portions of the magnetic brush rolls. These patents 
use magnetic ?elds to control the flow of developer, 
but do not employ stationary magnetic brushes in ac 
cordance with this invention to mechanically control 
the ?ow of developer. 
The use of a magnetic means interposed between a ’ 

bearing and a ?ow of magnetic particles is described in 
US. Pat. No. 2,996,162, granted August, 1961, and in 
US. application Ser. No. 266,905, ?led June 28, 1972. 
In these devices a magnetic flux ?eld produced by the 
magnetic means entraps and aligns the magnetic gran 
ules into a brush which acts to seal the bearings from 
the ?ow of magnetic particles. The patent and applica 
tion do not use the magnetic seal brushes as flow baffles 
to regulate the ?ow of developer to the development 
zone of a development apparatus. 

SUMMARY OF THE INVENTION 

In accordance with this invention, a development ap 
paratus is provided for developing electrostatic images 
upon a moving image-bearing surface at a development 
zone by the application of developer thereto. The de 
velopment apparatus includes a developer supply 
means and a development means for applying devel 
oper to the image-bearing surface. The development 
means extends across the image-bearing surface and 
has ?rst and second opposing ends and ?rst and second 
end portions extending inwardly from the housing.‘ The 
development means is adapted to move between the 
supply means and the development zone.‘ 

In accordance with this invention flow baffle means ’ 
are provided for regulating the ?ow of developer to the 
development zone. The baf?e means are positioned be 
tween the supply means and the development zone [and 
extend inwardly of each of the ends of the development 
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2 
means and have a limited extension in the direction of 
movement of the development means. The baffle 
means, in accordance with this invention, comprise sta 
tionary magnetic brushes which are effective to limit 
the flow of developer at the end portions of the devel 
opment means. 
‘Preferably, in accordance with this invention, the de 

velopment apparatus comprises a magnetic brush de 
velopment apparatus and the development means in 
cludes a magnetic brush support means, means for, 
forming a magnetic brush of developer upon the sup 
port means, and means for moving the support means 
between the supply means and the development zone. 
The stationary magnetic brush ?ow baf?es of this in 

vention are preferably formed by means of a magnetic 
?eld generated externally of the development means. 
The magnetic ?eld generating means preferably com 
prises a permanent magnet and most preferably a mag 
net having a wedge shape to provide a less abrupt ?ow 
rate disturbance. To provide a further improvement in 
developer flow regulation at the ends of the develop 
ment means, mechanical flow blocks separate from the 
stationary brush ?ow baf?es can be employed which 
are positioned between the ?ow baffles and the supply 
means. ‘ ' 

Accordingly, it is an object of this invention to pro 
vide a development apparatus including stationary 
magnetic brush flow baffle means to regulate the flow 
of developer to the development zone. 

It is a further object of this invention to provide a de 
velopment apparatus as above which comprises‘ a mag 
netic brush development apparatus. 

It is a still further object of this invention to provide 
a reproducing apparatus employing the above-noted 
development apparatus. 
These and other objects of the invention will become 

more apparent to those skilled in the art from the fol 
lowing‘ description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a top view in partial cross-section of a 
prior art magnetic brush development means. 
FIG. 2 shows a schematic view in partial cross-' ‘ 

section of an electrostatographic reproducing machine _ 
in accordance with this invention. 
FIG. 3 is a partial front view in partial cross-section 

along the line 3-3 in FIG. 2. 
FIG. 4 is a top view in partial cross-section of a mag 

netic brush development means in accordance with this 
invention. ' 

FIG. 5 is a partial cross-section of a magnetic brush 
apparatus having one embodiment of a flow baffle in 
accordance with this invention.‘ ’ 
FIG. 6 is a partial cross-section of a magnetic brush 

apparatus having a ?ow baffle in accordance with a dif 
ferent embodiment of the present invention. 
FIG. 7a and 7b comprise a graph and partial cross 

section respectively illustrating the ?ow regulating ef 
fect of a stationary brush forming magnet in accor 
dance with one embodiment of the invention.v 
FIGS. 8a and 8b comprise a graph and partial cross 

section respectively illustrating the ?ow regulating ef 
fect of a stationary brush forming magnet in accor 

' dance with a‘preferred embodiment of this invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, there is shown a magnetic brush 
1 formed in accordance with a prior art magnetic brush 
roll design 2. The magnetic brush roll 2 comprises a cy 
lindrical shell 3 which has a stationary magnet 4 sup 
ported within it, which is adapted to orient and form a 
developer mix into a magnetic brush 1 for application 
to an electrostatic image on a moving image-bearing 
surface. A generally normal ?eld is provided along the 
length of the magnet 4 except at the ends 5 and 6 where 
fringe fields 7 and 8 are formed which have an additive 
effect with the normal ?eld to provide stronger mag 
netic ?elds at the ends of the magnet. This results in an 
increased amount of developer being picked up at the 
end portions 9 and 10 of the mag brush roll 2 so that 
the resulting magnetic brush 1 prior to contacting the 
image-bearing plate has a cross-section substantially as 
shown. The increased amount of developer material 
which goes into the portions 11 and 12 of the brush 1 
at the ends of the roll 2 results in a marked increase in 
developer flow at these portions and a consequent re 
duction in developer life. Besides reducing developer 
life the increased flow rates at the end portions 9 and 
10 of the roll 2 coupled with the fringe ?elds 7 and 8, 
have a deleterious effect on copy quality. When the 
brush 1 contacts the image-bearing surface, the bubous 
portions 11 and 12 of the brush are compacted such 
that they have an increased developer density. As a re 
sult, a greater portion of background is developed by 
the end portions 11 and 12 of the magnetic brush 2 
which when transferred to the ?nal support sheet gives 
an undesirably high background appearance at each of 
the ends of the sheet. 

In order to reduce the developer ?ow rates at the end 
portions 9 and 10 of the magnetic brush roll 2 in accor 
dance with this invention as shown in FIG. 2, baffle 
?ow means 20 are provided which comprise stationary 
magnetic brushes 21 which are effective to regulate the 
flow of developer at the end portions 9 and 10 of the 
roll 2. 
Referring now to FIG. 2 there is shown by way of ex 

ample an automatic xerographic reproducing machine 
30 which incorporates the magnetic brush ?ow baf?es 
20 and magnetic brush apparatus 31 of the present in 
vention. The reproducing machine 30 depicted in FIG. 
1 illustrates the various components utilized therein for 
producing copies from an original. Although the mag 
netic brush flow baf?es 20 and magnetic brush appara 
tus 31 of the present invention are particularly well 
adapted for use in an automatic xerographic reproduc 
ing machine 30, it should become evident from the fol 
lowing description that they are equally well suited for 
use in a wide variety of processing systems including 
other electrostatographic systems and they are not nec 
essarily limited in their application to the particular 
embodiment or embodiments shown herein. 
The reproducing machine 30 illustrated in FIG. 2 em 

ploys an image recording drum-like member 32, the 
outer periphery of which is coated with a suitable pho 
toconductive material 33. One type of suitable photo 
conductive material is disclosed in US. Pat. No. 
2,970,906, issued to Bixby in 1961. The drum 32 is 
suitably journaled for rotation within a machine frame 
(not shown) by means of shaft 34 and rotates in the di 
rection indicated by arrow 35 to bring the image 
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4 
bearing surface 33 thereon past a plurality of xero 
graphic processing stations. Suitable drive means M are 
provided to power and coordinate the motion of the 
various cooperating machine components whereby a 
faithful reproduction of the original input scene infor 
mation is recorded upon a sheet of ?nal support mate 
rial 36 such as paper or the like. 
The practice of xerography is well known in the art 

and is the subject of numerous patents and texts includ 
ing Electrophotography by Schaffert, published in 
1965, and Xerography and Related Processes by Des 
sauer and Clark, published in 1965. 
The various processing stations for producing a copy 

of an original are herein represented in FIG. 2 as blocks 
A to E. Initially, the drum 32 moves the photoconduc 
tive surface 33 through a charging station A. In the 
charging station A, an electrostatic charge is placed 
uniformly over the photoconductive surface 33 prepar 
atory to imaging. The charging may be provided by a 
corona generating device of the type described in U.S. 
Pat. No. 2,836,725, issued to Vyverberg in 1958. 
Thereafter, the drum 32 is rotated to exposure sta 

tion B wherein the charged photoconductive surface 33 
is exposed to a light image of the original input scene 
information whereby the charge is selectively dissi 
pated in the light exposed regions to record the original 
input scene in the form of a latent electrostatic image. 
A suitable exposure system may be of a type described 
in U.S. Pat. No. 3,062,l 10, issued to Shepard-son et al. 
in 1962. After exposure drum 32 rotates the electro 
static latent image recorded on the photoconductive 
surface 33 to development station C in accordance 
with the invention wherein a conventional developer 
mix is applied to the photoconductive surface 33 of the 
drum 32 rendering the latent image visible. A suitable 
development station is disclosed in U.S. Pat. No. 
3,707,947, issued to Reichart in 1973. That patent de 
scribes a magnetic brush development system utilizing 
a magnetizable developer mix having ferromagnetic 
carrier granules and a toner colorant. The developer 
mix is brought through a directional flux ?eld to form 
a brush thereof, the electrostatic latent image recorded 
on the photoconductive surface 33 is developed by 
bringing the brush of developer mix into contact there~ 
with. 
Further details of the development apparatus which 

comprises development station C will be described 
later by speci?c reference to the present invention. 
The developed image on the photoconductive sur 

face 33 is then brought into contact with the sheet 36 
of ?nal support material within a transfer station D and 
the toner image is transferred from the photoconduc 
tive surface 33 to the contacting side of the ?nal sup 
port sheet 36. The ?nal support material may be paper, 
plastic, etc., as desired. 
After the toner image has been transferred to the 

sheet of ?nal support material 36 the sheet with the 
image thereon is advanced to a suitable fuser 37 which 
coalesces the transferred powder image thereto. One 
type of suitable fuser is described in U.S. Pat. No. 
2,701,765, issued to Codichini et al. in 1955. After the 
fusing process the sheet 36 is advanced to a suitable 
output device. 
Although a preponderance of the toner powder is 

transferred to the ?nal support material 36, invariably 
some residual toner remains on the photoconductive 
surface 33 after the transfer of the toner powder image 
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to the ?nal support material. The residual toner parti 
cles remaining on the photoconductive surface 33 after 
the transfer operation are removed from the drum 32 
as it moves through a cleaning station E. The toner par 
ticles may be mechanically cleaned from the photocon 
ductive surface 33 by any conventional means as, for 
example, the use of a blade as set forth in US. Pat. No. 
3,740,789, issued to Ticknor in 1973. 

It is believed that the foregoing description is suf? 
cient for purposes of the present application to illus 
trate the general operation of an automatic xerographic 
copier 30 which can embody the magnetic brush ?ow 
baf?es 20 and magnetic brush apparatus 31 in accor 
dance with the present invention. 
Referring again to the development apparatus 31 it 

includes a storage portion or sump 40 in a housing 41 
for storing the developer material. The top of the hous 
ing may include an opening 0 that could have a remov 
able cover or cap (not shown). The system could in 
clude a toner dispenser (not shown) disposed over the 
opening which periodically dispenses toner into the 
housing in a manner similar to that taught in US. Pat. 
No. 3,608,792. Alternatively, the circulating system 
could be of the type where toner and/or toner plus car 
rier is added periodically by an operator or an atten 
dant to the machine. 
The development apparatus 31 includes magnetic 

brush rolls 42 and 43. The magnetic brush applicator 
roll 42 includes a rotatably mounted support member 
in the form of a cylindrical shell or sleeve 44 and a sta 
tionary permanent magnet 45 suspended within the 
sleeve. The magnetic ?eld of the magnet is oriented to 
form a brush-like structure of the developer mix. The 
applicator roll 42 is immersed in the sump 40 of deve1~ 
oper material which comprises ferromagnetic carrier 
particles and a toner colorant. The developer mix is 
picked up by the outer support surface of the roll 42 by 
means of a pick-up magnetic ?eld generated by station 
ary magnet 46 suspended within the sleeve 44, and is 
formed into a brush-like structure for application to the 
photoconductive surface 33 for development of the la 
tent electrostatic image presented thereon. While only 
one applicator roll 42 is shown, any number of applica 
tor rolls could be employed as desired. 
Continued rotation of the roll past the development 

zone brings the magnetic brush 47 into the ?eld of a 
lifting magnetic brush roll 43. The lifting roll 43 at 
tracts the developer mix from the magnetic brush appli 
‘cator roll 42 and carries it upward to be deposited on 

' a slide 48 from which it ?ows into a cross-mixer 49 for 
_ return to the sump 40. The lifting roll 43 is also a mag 
netic brush roll and comprises a cylindrical sleeve 50 
'rotatably supported in the housing 41 and a ?xed per 
'manent magnet 51 supported in a stationary position 
‘within the sleeve. It is also possible in accordance with 
this invention to employ any desired number of lifting 
rolls 43. Further details of the apparatus 31 of FIG. 1 
can be gained from a consideration of the aforenoted 
U.S. Pat. No. 3,707,947. In accordance with this inven 
tion magnetic brush flow baf?es 20 are provided to reg 
ulate the flow of developer at the end portions of the 
magnetic brush applicator roll 42. 
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Referring to FIGS. 2 and 3, the relative positions and ' 
structure of the magnetic brush flow baffles 20 in ac 
cordance with this invention are illustrated. As shown 
therein, the ?ow baf?es 20 comprise stationary mag 
netic brushes 21 formed by means of the magnetic ?eld 
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6 
generated by permanent magnets 22 and 23. The sta 
tionary magnetic brushes 21 extend inwardly from the 
housing 41 and inwardly of the development means 
which in the embodiment shown comprises the axial 
direction of the magnetic brush roll 42. The stationary 
magnetic brush baf?es 20 are positioned between the 
supply means 52 and the development zone 53. They 
have a limited extension or width in the direction of 
movement of the mag brush roll 42. This is signi?cant 
since it is apparent from the drawings that the baf?es 
20 do not act to seal the end portions 54 and 55 of the 
mag brush roll 42 from the developer mix. While they 
can reduce or eliminate the ?ow of developer mix on 
the end portions 54 and 55 of the roll 42 between the 
baf?es 20 and the development zone 53, they are not 
so operative between the baf?es 20 and the supply 
means 52. 

In order to form the stationary magnetic brushes 21 
in accordance with this invention, it is preferred to em 
ploy permanent magnets 22 and 23 extending out from 
the sides of the housing 41 and positioned externally of 
the housing. The magnets may be held in place by any 
desired means such as, for example, the use of spring 
clips 56 as shown. The ?eld of each magnet 22 and 23 
is oriented as shown to form stationary magnetic 
brushes 21 extending outwardly from the bottom of the 
housing 41 toward the applicator roll surface. 

It is preferred in accordance with this invention that 
the stationary magnetic brushes 21 extend out from the 
housing 41 toward the roll 42 over less than the entire 
gap 57 between the housing and the roll. This type of 
a structure permits some developer flow at the end por 
tions 54 and 55 of the roll 42. The amount of developer 
flow which is permitted should preferably be less than, 
or equal to, the rate of developer flow at the middle 
portion, in an axial sense, of the roll. This can result as 
shown in FIG. 4, in a substantially uniform magnetic 
brush 47 being formed over the entire operative length 
of the roll 42 or in one (not shown) with end portions 
of the brush having a reduced height as ‘compared to 
the axial middle portion of the brush. Comparing FIG. 
4 to FIG. 1, the effect of the magnetic brush ?ow baf 
?es 20 of this invention is clearly illustrated, namely, 
the bulbous portions 11 and 12 of the brush 1 have 
been reduced to a height equal to or less than that of 
the brush at the axial middle of the roll 42. 
Referring again to FIG. 3, it is apparent that the mag 

netic brush 47 on the surface of the roll is not formed 
over the entire axial length of the roll 42, but rather the 
length of the brush is dictated by the length of the mag 
nets 45 and 46 within the roll. Since the magnetic brush 
flow baffles 20 of this invention are directed at elimi 
nating the effect of the fringe ?elds at the ends of the 
magnet 45, it is preferred that they extend inwardly 
past the ends 58 and 59 of the magnet 45 a desired 
amount to offset the effect of the fringe ?elds. 

In an exemplary embodiment a magnetic brush roll 
42 approximately 15 inches long was employed having 
magnets 45 and 46 suspended therein of approximately 
141/2 inches long. The magnets 22 and 23, in accor 
dance with this invention to provide the stationary 
magnetic brush baffles 20, were selected to be approxi 
mately 1% inches long. This speci?c example, however, 
is not meant to be limitative of the invention. 
Referring to FIG. 5, a magnetic ?eld arrangement in 

accordance with the preferred embodiment of this in 
vention is shown. As shown in FIG. 5, the ba?le form 
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ing magnet 22 has a magnetic ?eld 61 associated there 
with which is capable of forming a stationary magnetic 
brush 21. The stationary magnetic brush 21 does not 
extend, however, over the entire gap 57 between the 
roll surface 44 and the bottom of the housing 41 in 
order to allow developer material flow in the gap 60 be 
tween the brush 21 and the roll surface 44. In opera 
tion, the ?eld 61 cooperates with the ?eld 62 of the 
magnet 46 so that a magnetic brush will be formed over 
the entire gap 57 between the housing 41 and the roll 
surface 44 which is made up of two components. The 
?rst component will comprise the stationary brush 21 
of this invention. The second component lies between 
the end of the stationary brush 21 and the roll surface 
44 and comprises the moving magnetic brush 47 
formed by the ?eld associated with the pick-up magnet 
46. 

In accordance with an exemplary embodiment the 
?eld intensity of the stationary brush forming magnet 
22 0.1 inches above the magnet was selected to be from 
about 260 to about 300 gauss. This should approximate 
the ?eld intensity at the interior surface of the housing 
41 adjacent the magnet 22. The ?eld intensity of the 
pick-up magnet 46 measured about 0.060 inches below 
the applicator roll surface was approximately 150 
gauss. The gap 57 was about 0.1 inches. In an apparatus 
employing these magnets a stationary magnetic brush 
was formed which did not extend over the entire gap 57 
between the roll 42 and the interior of the housing 41. 
Referring now to FIG. 6, an alternative embodiment 

in accordance with the present invention is shown. In 
this embodiment the ?eld strength of the stationary 
brush forming magnet 22’ has been substantially in“ 
creased to overcome the ?eld of the pick-up magnet 46 
so as to form a stationary brush over the entire gap 57 
between the interior of the housing 41 and the roll sur 
face 44. This type of baffle is not preferred in accor 
dance with this invention, but is included in the broad 
scope of the invention. Referring again to FIG. 3, it is 
apparent that if a stationary baffle brush 21' is formed 
over the entire gap 57 between the interior of the hous 
ing 41 and the roll surface 44, the degree to which the 
stationary brushes project axially inwardly of the roll 
surface would have to be reduced. To provide axially 
shorter brushes 21' the magnets 22 and 23 would have 
to be reduced in length as shown in phantom by lines 
25 and 26. In accordance with this embodiment the dis 
tance between the stationary brushes 21' in the axial 
direction of the roll would have to be suf?ciently large 
to permit a development brush 47 to be formed having 
an operative length suf?cient to cover the entire copy 
sheet 36. 
While this embodiment would be operative to reduce 

developer ?ow at the ends 54 and 55 of the roll 42, it 
would not do so to the same degree as the embodiment 
of FIG. 5. This is because the fringe ?elds 7 and 8 ex 
tend into the operative length of the development 
brush 47. Therefore, by blocking off only that portion 
of the brush 47 which is not operative to develop the 
image, the ends of the brush will still include an in 
creased developer ?ow due to the effect of the fringe 
?elds, and, therefore, a somewhat increased back 
ground development as compared to the development 
by the axial center of the brush. , 
Referring now to FIGS. 70 and 7b, there is shown the 

effect of a stationary brush forming magnet 22 having 
a substantially uniform cross-section over its entire 
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8 
length. The stationary brush 21 formed by this magnet 
has a substantially uniform height over substantially the 
entire length of the magnet and the height then falls off 
very rapidly at the end of the magnet. This should result 
approximately, as shown in FIG. 7a, in a fairly abrupt 
change in developer flow rate along the length of the 
roll 42 and, therefore, in a corresponding abrupt 
change in the density of the developer in the brush 47 
during development of the image and a noticeable cor 
responding abrupt change in the density of the image 
transferred to the copy sheet 36. 

Referring to FIGS. 8a and 8b, there is shown a sta 
tionary brush forming magnet 22 which has a wedge 
shaped form wherein the thickness of the magnet de 
creases as the magnet projects inwardly of the applica 
tor roll 42. The stationary brush 21 formed by this type 
of magnet 22 is illustrated in FIG. 8b. As shown therein, 
there is a gradual reduction in the height of the station 
ary brush 21 the further it extends inwardly of the de 
velopment roll 42. 
Referring to FIG. 8a, the flow rate of the developer 

is shown extending in from the housing 41. The flow 
rate shown changes gradually in substantial correspon 
dence to the height of the stationary brush. This grad~ 
ual change in ?ow rate allows the density of the devel 
oper in the development brush 47 to also change gradu 
ally so that the density change in the image on the copy 
sheet also changes more gradually, therefore, creating 
an acceptable appearance. Therefore, it is quite appar 
ent from a consideration of FIGS. 7 and 8 that the use 
of a wedge shaped stationary brush forming magnet 22 
and 23 is highly desirable and preferred in accordance 
with this invention. 

It is also apparent that it is preferred in accordance 
with this invention to position the stationary brush 
forming magnets 22 and 23 externally of the housing 
41. Positioning the magnets externally of the housing 
allows greater ?exibility since one or both magnets 
could be changed in the event that developer flow at 
the ends of the roll 42 is not acceptable. If desired, 
however, the magnets can be positioned internally of 
the housing 41 or the magnetic brush rolls 42 and 43. 
This approach could well be used, for example, with 
stationary brushes 21’ which extend over the entire gap 
57 between the roll surface 44 and the housing 41. 
While the stationary brushes flow baffles 21 have 

been described with reference to their use in conjunc 
tion with the applicator roll 42, they could be employed 
with other magnetic brush rolls, if desired. 

It has been found desirable to provide impervious 
flow blocking members 70 as shown in FIG. 2. The 
members have a cross-section as shown and extend in 
wardly of the roll 42 an amount similar to the brushes 
21’ of the embodiment of FIG. 6. They are located be 
tween the supply means 52 and the baffles 20. The 
members 70 further improve the regulation of devel 
oper flow rate at the ends of the roll 42. 
The patents and texts referred to speci?cally in this 

application are intended to be incorporated by refer 
ence into the application. 

It is apparent that there has been provided in accor 
dance with this invention, a support member, process 
and apparatus which fully satis?es the objects, means 
and advantages set forth hereinbefore. While thc inven 
tion has been described in conjunction with speci?c 
embodiments thereof, it is evident that many alterna' 
tives, modi?cations and variations will be apparent to 
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those skilled in the art in light of the foregoing descrip 
tion. Accordingly, it is intended to embrace all such al 
ternatives, modifications and variations as fall within 
the spirit and broad scope of the appended claims. 
What is claimed is: 
1. In a development apparatus for developing elec 

trostatic images upon an image bearing surface by the 
application of developer thereto comprising: a moving 
member for supporting a ?rst magnetic brush of said 
developer; ?rst magnetic ?eld generating means for 
forming said ?rst magnetic brush so that it extends out 
from said moving member with a ?rst height; the im 
provement wherein, said apparatus further includes: ' 
means for reducing the height of said ?rst magnetic 
brush, said height reducing means comprising a sta 
tionary member for supporting a second magnetic 
brush of said developer, said stationary member 
being spaced from'said moving member and sec 
ond magnetic ?eld generating means for forming 
said second magnetic brush so that it extends out 
from said stationary member toward said moving 
member so as to engage said ?rst magnetic brush 

‘ to reduce said ?rst height. 
2. An apparatus as in claim 1, further including a de 

veloper supply means, and wherein said moving mem 
ber comprises a development means for applying devel 
oper to said imaging bearing surface, said development 
means extending across said image bearing surface and 
having ?rst and second opposing ends and ?rst and sec 
ond end portions extending inwardly from said ends, 
and further including means for moving said moving 
member between said supply means and a development 
zone. 

3. An apparatus as in claim 2, wherein said ?rst and 
said second magnetic ?eld generating means comprise 
permanent magnets. 

4. An apparatus as in claim 3, further including a 
housing substantially enclosing said development appa 
ratus and having an opening at said development zone 
to provide communication between said development 
means and said moving image bearing surface and 
wherein said second magnetic ?eld generating means is 
positioned externally of said housing. 

5. An apparatus as in claim 4, wherein said stationary 
member comprises a portion of said housing. 

6. An apparatus as in claim 2, wherein said second 
magnetic ?eld generating means are positioned be 
tween said supply means and said development zone 
and extend inwardly of each of the ends of said devel 

. opment means a given amount and have a limited ex 
tension in the direction of movement of said develop 

- ment means, whereby said second magnetic brushes as 
formed tend to limit the flow of developer at theend 

.' portions of said development means. 
7. An apparatus as in claim 5, further including a 

7 housing substantially enclosing said development appa 
ratus and having an opening at said development zone 
to provide communication between said development 
means and said moving image bearing surface and 
wherein said second magnetic ?eld generating means 
are positioned externally of said housing. 
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8. An apparatus as in claim 6 wherein said second _ 
magnetic ?eld generating means comprise permanent 
magnets positioned at the ends of said housing. 

65 
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9. An apparatus as in claim 7, wherein said perma 

nent magnets have a wedge shaped portion wherein the 
thickness of said magnets decreases the further said 
magnets extend inwardly of said development means. 

10. An apparatus as in claim 8, further including ?ow 
blocking members extending inwardly of each of the 
ends of said development means said members being 
positioned between said supply means and said second 
magnetic ?eld generating means. 

11. A development apparatus for developing electro 
static images upon an image bearing surface by the ap 
plication of developer thereto comprising: 

a moving member for supporting a ?rst magnetic 
brush of said developer, said member having ?rst 
and second opposing ends and ?rst and second end 
portions extending inwardly from said ends; 

a stationary member for supporting a second mag 
netic brush of said developer, said stationary mem 
ber being spaced from said moving member so as 
to de?ne a gap extending from said moving mem 
ber to said stationary member; . . . 

?rst magnetic ?eld generating means for forming said 
?rst magnetic brush so that it extends out from said 
moving member toward said stationary member in 
said gap; 

second magnetic ?eld generating means for forming 
said second magnetic brush so that it extends out 
from said stationary member toward said moving 
member over the entire of said gap, ’ 

said second magnetic ?eld generating means extend 
ing inwardly of the ends of said moving member a 
given amount and having a limited extension in the 
direction of movement of said member; 

whereby said second magnetic brushes as formed 
tend to limit the ?ow of developer at the end por- - 
tions of said member. 

12. An apparatus as in claim 11, further including a 
developer supply means, and wherein said moving 
member comprises a development means for applying 
developer to said imaging bearing surface, said devel 
opment means extending across said image bearing sur 
face, and further including means for moving said mov 
ing member between said supply means and a develop 
ment zone. 

13. An apparatus as in claim 12, further including a 
housing substantially enclosing'said development appa 
ratus and having an opening at said development zone 
to provide communication between said development 
means and said moving image bearing surface and 
wherein said second magnetic ?eld generating means 
are positioned‘extemally of said housing. 

14. An apparatus as in claim 13, wherein said second " 
magnetic ?eld generating means comprise permanent 
magnets positioned at the ends of said housing. 

15. An apparatus as in claim 14, wherein said perma 
nent magnets have a wedge shaped portion wherein the 
thickness of said magnets decreases the further said 
magnets extend inwardlyof said development means. 

16. An apparatus as in claim 15, further including 
?ow blocking members extending inwardly of each of 
the ends of said development means said members 
being positioned between said supply means and said 
second magnetic ?eld generating means. 

* * * * * 
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