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1571 ABSTRACT 
A ?oating platen is provided in a reproduction appara 
tus employing an endless belt-type photoconductor, 
the platen being provided opposite the apparatus de 
veloping mechanism, and having means to dispose the 
belt into a substantially ?at condition. The platen is 
supported for limited ?oating movement between pre 
set limits, and the developing mechanism itself, which 
is also capable of limited displacement, is located off 
of the platen. In this way, unwarranted displacement 
of either platen or the developing mechanism is ac 
commodated without affecting or changing the critical 
operating spacing therebetween. 
As a further arrangement, automatic signal means are 
provided to indicate the positional relationship 
between the developing mechanism and the platen. 

4 Claims, 9 Drawing Figures 
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FLOATING DEVELOPER PLATEN FOR 
REPRODUCTION APPARATUS 

This invention relates to reproduction machines, and 
more particularly to an improved developing apparatus 
for xerographic reproduction machines. 

In order to obtain the very high copying speeds 
deemed necessary for future generation copiers and re 
production machines while providing enhanced copy 
quality, the use of a belt type photoconductor is being 
seriously considered However, in contemplating this 
type of photoconductor, and bearing in mind the rela 
tively high processing speeds that must be sustained if 
truly high speed copying is to be achieved, it appears 
necessary to utilize multiple developing units such as 
magnetic brushes to develop the latent images pro 
duced on the belt. The use ofa battery of such develop 
ing brushes appears to be facilitated if carried out 
against a substantially ?attened segment of the belt in 
asmuch as this allows a magnetic developing blanket to 
be established and nourished from one brush to an 
other. In addition, working against a ?at belt surface 
enables the critical spacing necessary between the belt 
surface and the magnetic brushes to be obtained. 
One way of obtaining the desired ?attened segment 

in the belt is to utilize a platen suport with vacuum 
drawing means to draw the surface of the belt opposite 
thereto into contact therewith. In that circumstance, 
the developing apparatus is disposed opposite the 
platen to take advantage of the ?attened belt run, with 
structure being provided to establish the correct spac 
ing between the developing units and the surface of the 
belt required for proper development. 
However, as will be envisioned, the position of both 

platen and developing apparatus, relative to one an 
other and to the other component parts of the repro 
duction machine, is dependent upon the rigidity of the 
supporting structures. If for any reason, the supporting 
structure should be displaced, even in the smallest de 
gree, the critical spacing between the belt and develop 
ing units may be affected with resulting improper and 
undesirable image development. ‘ 

It is therefore a principle object of the present inven 
tion to provide a new and improved reproduction ma 
chine. 

It is a further object of the present invention to pro 
vide, in a high speed reproduction apparatus, an im 
proved developing mechanism. 

It is an object of the present invention to provide, in 
conjunction with a belt type xerographic machine a 
?oating support platen for the belt. 

It is an object of the present invention to provide a 
?oating platen for use in providing a substantially ?at 
belt run for image developing purposes. 

It is an object of the present invention to provide a 
conjointly movable photoconductive belt support 
platen and developer housing adapted to maintain op 
erative spacing in the face of unwarranted displace 
ment of either platen or housing. I 

It is an object of the present invention to provide, in 
a reproduction machine of the high speed type and in 
corporating an endless photoconductive belt, a ?oating 
belt run delineating platen with cooperating image de 
veloping means supported from the platen and movable 
conjointly therewith in the event of unwarranted dis 
placement. 
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2 
This invention relates to a reproduction machine, the 

improvement comprising a movable, ?exible web hav 
ing a photoconductive surface on which a latent elec 
trostatic image of the original being copied is formed 
and developed, support means for the web including an 
internal frame member, plural support rollers for the 
web rotatably mounted on the frame member for sup 
porting and guiding the web in an endless path of move 
ment, a platen for the web disposed between a pair of 
the rollers, the surface of the platen facing the web 
being substantially ?at, means to tension the web 
whereby to draw the web against the support platen 
surface to provide a substantially ?at run whereat an 
image on the web may be developed, means for mount 
ing the platen on the frame member for limited move 
ment relative thereto whereby on unwarranted dis 
placement of the frame member the platen may move 
relative thereto to retain the platen in operative contact 
with the web; and bias means for resiliently urging the 
platen against the web. 
For a better understanding of the invention as well as 

other objects and further features thereof, reference is 
had to the following detailed description of the inven 
tion to be read in conjunction with the accompanying 
drawings wherein: 
FIG. 1 is a schematic sectional view of an exemplary 

electrostatic reproduction machine showing the vari 
ous processing stations and incorporating the present 
invention; 
FIG. 2 is a partial cross-sectional view of the photo 

conductor belt module for the reproduction machine 
shown in FIG. 1; I , 

FIG. 3 is a partial sectional view of the belt module 
shown in FIG. 2 showing details of the module mount 
ing arrangement and the belt tensioning means; 
FIG. 4 is a partial sectional view of the belt module 

of FIG. 2 showing the electrial and vacuum connecting 
arrangements between the module and the reproduc 
tion machine; 
FIG. 5 is a plan view, partly broken away, of a vac 

uum holddown platen; 
FIG. 6 is a sectional view taken along lines 6—6 in 

FIG. 5 showing the holddown platen in an inoperative 
condition; ' 

FIG. 7 is a view similar to FIG. 6 showing the hold 
down platen in operative condition; 
FIG. 8 is a view partly in section showing details of 

the holddown platen and developer assembly mounting 
arrangement; and 
FIG. 9 is an electrical schematic of the signal circuit. 
For a general understanding of the invention, there 

is illustrated an exemplary copier/reproduction ma 
chine, designated generally by the numeral 10. As in all 
electrostatic systems such as a xerographic machine of 
the type illustrated, a light image of a document to be 
reproduced is projected onto the sensitized surface of 
a xerographic plate to form an electrostatic latent 
image thereon. Thereafter, the latent image is devel 
oped with an oppositely charged developing material to 
form a xerographic powder image, corresponding to 
the latent image on the plate surface. The powder 
image is then electrostatically transferred to a support 
surface to which it may be fused by a fusing device 
whereby the powder image is caused permanently to 
adhere to the support surface. 

In the illustrated machine 10, an original 12 to be 
copied is placed upon a transparent support platen l4 
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?xedly arranged in an illumination assembly generally 
indicated by the reference numeral 15, arranged at the 
left end of the machine as viewed in FIG. 1. While upon 
platen 14, an illumination system, which includes ?ash 
lamps l7 and re?ectors 18, ?ashes light rays upon the 
original 12 thereby producing image rays correspond 
ing to the informational areas on the original. The 
image rays, projected by means of an optical system 19, 
expose the photosensitive surface of a xerographic 
plate in the form of a ?exible photoconductive web or 
belt 20 arranged on a belt assembly generally indicated 
by the reference numeral 21. ~ 
As will be described below, the photoconductive belt 

assembly 21'is slidably supported upon two shafts 23, 
24, shaft 23 of which is secured to frame 9 of the ma 
chine 10 and is adapted to drive a belt 20 in the direc 
tion of the arrow at a constant rate. During movement 
of belt 20, the re?ected light image of the original 12 
on the platen 14 is ?ashed upon the xerographic sur 
face of the belt to produce electrostatic latent images 
thereon at exposure station 25. 
As the belt surface continues its movement, the elec 

trostatic image produced at exposure station 25 passes 
through a developing station 26 where there is posi 
tioned a developer assembly generally indicated by the 
reference numeral 27 and where belt 20 is maintained 
in a ?at condition as will appear. The developer assem 
bly 27 provides development of the electrostatic image 
by means of multiple magnetic brushes 29 as the image 
moves through the development station 26. 
The developed electrostatic imagevis transported by 

the belt 20 is to a transfer station 30 whereat a sheet of 
copy paper 32 is brought between transfer roller 33 and 
belt 201at a speed in synchronism with the moving belt 
in order to accomplish transfer of the developed image. 
A sheet transport mechanism generally indicated at 35 
serves to bring forward sheets of paper 32 from a paper 
handling mechanism generally indicated by the refer 
ence numeral 36 to transfer station 30. 
After transfer, the sheet is stripped from the belt 20, 

and conveyed into a fuser assembly generally indicated 
by the reference numeral 37 wherein the xerographic 
powder image on the sheet 32 is permanently affixed 
thereto. After fusing, the ?nished copy is discharged 
from the apparatus at a suitable point for collection ex 
ternally of the apparatus. 
Drive means is arranged to drive the belt 20 in con 

junction with the timed exposure of an original 12 to be 
copied, to operate developer assembly 27, and operate 
the paper transport and handling mechanisms 35}, 36, 
respectively, in timed sequence to produce copies of 
the original. 
The belt 20 comprises a photoconductive layer of se 

lenium alloy, which is the light receiving surface and 
imaging medium for the machine 10, on a conductive 
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backing. Belt 20 is journaled for continuous movement I 
upon three rollers 40, 41, and 42 located with parallel 
axes at approximately the apex of a triangle. During ex 
posure of the belt 20, the portion of belt 20 being ex 
posed comprises the belt run between the roller 40 and 
the roller 41. As shown in FIG. 3, the photoconductive 
belt assembly 21 is illustrated with the photoreceptor 
belt 20 partially broken away removed in order to illus 
trate the assembly mechanisms located adjacent‘ the 
belt. . 

The upper roller 42 is rotatably supported on a hol 
low shaft 43 journaled in side plates 44 and 45, each 

65 

4 
having the general con?guration of a triangle. The 
upper apex of the side plate 44 is formed with an open 
ing for containing and supporting a bearing 46 which 
rotatably supports one end of the shaft 43._At the other 
end, the shaft 43 is journaled in a bearing 47 supported 
at the upper apex for the side plate 45 in the same man 
ner. Positioned within and along the hollow shaft 43 
and projecting through a machine support frame plate 
48 there is a drive shaft 23 formed with a conical ele 
ment 51 and a reduced diameter extension 52. Drive 
shaft 23 is supported on the frame plate 48 by a bearing 
53 mounted in the frame and is connected to a drive 
mechanism (not shown). The conical element 51 is axi 
ally ?xed and extends outwardly from the frame plate 
48 so as to be mated with an inwardly tapered cham 
fered end 54 of the hollow shaft 43 when the belt as 
sembly is mounted on the frame. At the other end of 
the hollow shaft 43, the drive shaft extension 52 termi 
nates in a threaded shank 55 which cooperates with a 
locking member 56 formed with a conical portion 57 
adapted to mate with an inwardly chamfered surface 58 
of the outer end of the hollow shaft 43. The locking 
member 56 is also formed with a rotary hand-operated 
knob 59 for facilitating easy removal of the locking 
member 56 when it desired to release the belt assembly 
21. 
Extension 52 of drive shaft 23 serves to aid in sup 

porting the belt assembly 21 and for rotating the roller 
42 and, consequently the belt 20 when the belt assem 
bly 21 is in operating position; that is, when the side 
plate 45 is positioned against the main frame plate 48. 
This arrangement also permits the easy removal of the 
belt assembly 21 from the machine frame 9. 
The side plates 44, 45 are maintained in parallel 

planes and rigidly supported in spaced relation for sup 
porting the rollers 40, 41, and 42 and all of the other 
structures that comprise the belt assembly 21 by inter 
nal structural plates 62 and by the shaft 43, the ends of 
shaft 43 being ?xed to the inner races of the bearings 
46, 47. The plates 44, 45 are also spaced and held in 
position by shaft 63 which is identical to the rotatable 
hollow shaft 43 except that shaft 63 is permenently se 
cured to side plates 44, 45, and does not rotate. At the 
end adjacent the frame plate 45, the shaft 63 is cham 
fered at 64 and arranged for cooperation with the coni 
cal portion 65 of a support shaft 24 positioned axially 
in the hollow shaft 63. The shaft 24 is secured to the 
frame plate 48 and has its outer end formed as a 
threaded portion '67 which cooperates with a locking 
member 68. Member 68 is provided with an inwardly 
tapering or conical portion 69 which is cooperable with 
an inwardly chamfered surface 70 formed at the outer 
end of the hollow shaft 63. A knob 71 on the member 
68 allows manual locking of the inner shaft 24 relative 
to and within the hollow shaft 63. From the foregoing, 
it will be understood that the belt assembly 21 ‘is 
mounted in cantilever fashion on the frame support 
plate 48 by means of the hollow shafts 43 and 63, and 
that by virtue of the use of tapered'or conical portions 
51, 57 in the case of the shaft 43 and the conical por 
tions 65, 69 in the case of the shaft 63, the belt assem 
bly 21‘ is adapted to be accurately positioned in its re 
quired location after movement of the assembly from 
the frame plate 48. It will be appreciated that this struc— 
ture allows quick and easy removal and replacement of 
the belt assembly upon the frame while still providing 
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means for driving the belt and permit removal of the 
belt 20 from its supporting assembly 21. 
The belt assembly 21 is provided with an arrange 

ment for tracking the belt 20 in the event it deviates lat 
erally in either direction during its movement around 
the rollers 40, 41, 42. The arrangement includes the 
mounting of the roller 41 for rocking movement and an 
edge guiding device associated with the roller 40 for 
producing the rocking movement of the roller 41 in re 
sponse to lateral deviation of the belt as more fully de~ 
scribed in U.S. application Ser. No. 102,3 1 2, ?led Dec. 
27, 1970 in the name of William E. Jordan and assigned 
to the present assignee. 
As shown in FlGS. 2 and 3, the roller 41 is secured 

to a shaft 75 journaled in bearings secured to the ends 
of the parallel legs 76, 77 of a yoke member 78. At the 
mid-point of the yoke member and extending in an op 
posite direction relative to the legs 76, 77, there is 
mounted a shaft 80 which serves to support the yoke 
member 78 for limited rocking movement about the 
axis of this shaft and to permit slight retraction. The 
shaft 80 is preferably in the form of a cylinder 81 of rel 
atively large diameter and being rotatably mounted in 
spaced bearings 82 mounted on the frame 62 and hav 
ing a coaxial reduced portion 83 secured to the lower 
cylinder 81 and secured within a suitable opening 
formed in the bright portion of the yoke member 78. A 
relatively heavy coil spring 84 encircles the portion of 
shaft 80 between the yoke member 78 and the lower 
surface of the lower bearing 82. Rocking movement of 
the yoke member 78 about the axis of the cylinder shaft 
80 will impart rotation of the cylinder 81 within the 
bearings 82. The spring 84 imparts a continuous out 
ward force upon the yoke 78 and consequently the rol 
ler 41, when the belt 20 is mounted on its supporting 
rollers thereby placing the belt under slight tension dur 
ing operation. 
Means are provided for retracting the roller 41 in 

wardly of the belt assembly 21 to permit the easy re 
moval and mounting of a belt 20 upon the assembly. To 
this end, the inner end of the cylinder 81 is connected 
to a quickacting toggle arrangement which will draw 
the cylinder inwardly so as to carry the roller 41 there 
with to a retracted position. The toggle arrangement 
also serves to retain the yoke member 78 and roller 41 
in the belt assembly 14. 
The upper part of the cylinder shaft 81 is formed with 

a tubular extension 91 axially aligned therewith. Suit 
able openings are formed in the sleeve in diametrically 
opposed positions for supporting a pin 92 which pivot 
ally connects one end ofa link 93 to this end of the cyl 
inder 81. The link 93 is pivotally connected at its other 
end to one end of another link 94 having its opposite 
end pivotally connected to the frame structure 62. It 
will be apparent that the links 93, 94 and their respec 
tive connections form a toggle device which when actu 
ated into alignment will cause the cylinder 71 to move 
outwardly and when actuated into a buckle condition 
will cause the cylinder to be retracted inwardly. These 
actuations of the toggle links are produced by a drive 
link 95 which is pivotally connected at one end to the 
pivot connection between the links 93, 94 and extends 
transverse of the belt assembly, through the outer wall 
44 therefor and ending in a pivotal handle 96 for actu 
ating the link 95 axially for causing actuation of the 
toggle 93, 94 in either of its two opearing conditions 
In order to remove or to replace a belt 20, the handle 
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6 
96 is suitably manipulated to cause buckling of the tog 
gle links 93, 94 which action draws the cylinder 61 in 
wardly to retract the roller 41. This form-s suf?cient 
slack in the belt as to permit an operator to move a belt 
easily relative to the rollers 40, 41, and 42. After a belt 
is placed on these rollers for machine operation, the 
handle 96 is manipulated in the opposite direction in 
order to place the links 93, 94 in their aligned condi 
tion, as shown in FIG. 3, for forcing the roller 41 
against the belt 20 and locking the roller in this posi 
tion. In this operation, the spring 84 serves as an over 
drive and, as previously mentioned, as a tensioning 
means for the belt. 
Mounted within the belt assembly module 21 is an 

electrode device for providing an electrical connection 
of the photoconductive belt 20 and wiring associated 
with the machine electrical power and control circuits. 
Each of the belt supporting rollers 40, 41, and 42 are 
coated with a thin material such as rubber to facilitate 
driving of belt 20 and to prevent electrical leakage or 
dissipation of voltage levels on the electrostatic latent 
images on the belt. The electrode device includes a 
brush 100 having metallic bristles preferably made of 
stainless steel in brushing contact relative to the con 
ductive substrate of the belt 20. The brush 100 is insu 
latingly secured by a bracket 101 to the frame structure 
and is electrically connected by a wire 102 to an insu 
lated binding post 103 secured to the outside surface of 
the side plate 45 of the belt module. The side plate 45 
is formed with an opening for allowing the exterior pro 
trusion of the wire 102 and its mounting exterior of the 
belt module. 
The binding post 103 is electrically connected to an 

elongated conductive bar 105 secured on insulating 
material 106 which, in turn, is secured to the side sup 
port 45. Cooperating with the bar 105 in an electrical 
relationship is a ?exure electrode element 107 secured 
by means of an electrical insulating block 108 to a sup 
port plate 110 mounted on the machine frame 9. The 
?exure element 107 is connected by a conductor wire 
111 to the electrical lead 112 which forms part of the 
machine control circuits and logic. Since machine cir 
cuits and logic assume such diverse forms and complex 
ity, they are not illustrated in the drawings. The pur 
pose of the metallic brush 100, wire 102, bar 105, ?ex 
ure element 107, wire 111 and lead 112 is to electri 
cally connect the conductive substrate which forms an 
integral part of the photoconductor belt 20, to the con 
trol circuits for the machine. 

In addition to electrical power being supplied to the 
dismountable belt assembly, there is also supplied, so 
to speak, air under reduced pressure, or a vacuum via 
hose 114. 
As shown in FIG.‘ 2, the belt assembly is in a form 

which provides three belt runs; that is, sections of the 
belt that lie in ?at planes. In order to provide runs 
which are truly ?at and which insure the positioning of 
a belt run in a precisely located plane, free of vibration, 
inadvertent de?ection and which will assume the work 
ing'position at all times, the belt assembly is provided 
with a flat holddown device for each of the runs. To this 
end, the exposure belt run, that is, the run between the 
rollers 40, 41 has associated therewith a holddown de 
vice 125, the development run between the rollers 41, 
42 has the holddown device 126 and the cleaning run 
between the rollers 42, 40 has the holddown device 
127. Since each of the devices are the same, except for 
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size, only one, the development holddown device 126 
will be described below. ' 
As shown in FIG. 5, the vacuum holddown device 

126 comprises a vacuum plenum 130 having a ?at sur 
face plate 131 formed therethrough with many open 
ings 132 upon which the photoconductive belt 12 is 
stretched across during movement thereof. On the 
other-side of ‘the plate‘ away from- the belt 20, the 
plenum includes a. plurality of ribs 133 made integral 
with plate and projecting from the surface thereof. 
Along with the ribs, there is also integrally formed on 
the same side of the plate 131, a circumferential guard 
wall 134 which is connected to the exterior ends of all 
the ribs 133 and also which surrounds all of the open 
ings 132. . 
The spaces between the ribs 133 and the circumfer 

ential wall 134 are closed off on that side of the plate 
131 by a manifold 135 made of flexible plastic material 
and having a relatively flat web portion 136 positioned 
to span across all of the ribs and the wall 134. The outer 
circumferential edge of the manifold 135 is formed 
with a wall'137 which extends toward the plate 131 and 
completely surrounds the wall 134. Thewall 137 termi 
nates in av ?ange 138 which is secured to the adjacent 
surface of the plate 131 by suitable lock washers 140. 
In order to insure a vacuum seal within the interior 
chamber defined by the ?at portion 136 of the mani 
fold-135 and the plate 131, a circumferential gasket 
1'41 or'sealing device is positioned between the ?ange 
138 and the plate. The manifold 135 also includes a 
chamber 142 formed with material from the web por 
tion 136 and which terminates in a hose connector 143 
to which a hose of an air evacuation system may be se 
cured. The chamber walls 142 extend beyond the plane 
of the web portion 136 approximately centrally of the 
plate 131 in order to provide access to all of the spaces 
between the ribs 133. As shown in FIG. 6, the chamber 
is in communication with all of the spaces between all 
of the ribs 133, some of which terminate short of the 
central core section 144 of the vertical and horizontal 
ribs as viewed in this Figure. 

In order to extend the vacuum effectiveness of the 
holddown device 126, the plate 131 on the side sup 
porting the belt 12 is formed with grooves 146 of semi 
circular cross-section connected to some of the outer 
most series of openings 132 and terminating adjacent 
the outer opposed edges of the plate 131. Since air is 
evacuated out of the space de?ned by the circumferen 
tial wall 134 within which the outermost series of open 
ings 132 are confined, the effect of the vacuum pro 
duced by this evacuation of air will be felt at the ex 
treme outer limits of the grooves 146 and along the 
same. With the belt applied to the outer surface of the 
plenum plate 131, as shown in FIG. 5, and with the 
plenum subjected to a vacuum producing system, the 
belt will be forced against the plate by the resultant 
pressure differential effected between the spaces on ei 
ther side of the plate 131. The effect of this force on the 
belt will extend between the outer ends of the series of 
grooves 146 on one edge of the plate 131 to the outer 
ends of the series of grooves at the other edge of this 
plate. - , ' . 

This force on the belt will be continuous as the same 
moves on the»belt assembly 14 and will produce ?at 
tened, unwavering portion of the belt for whatever pro 
cessing is to occur opposite the holddowndevice. As 
will appear, holddown device 126,,which is opposite 
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8 
the developer apparatus 27 and in the development 
zone 26 will be maintained in a predetermined ?xed 
spaced relationship to the developer apparatus and 
magnetic brushes 29 thereof despite any unwarranted 
displacement in either the belt assembly 21 or devel 
oper housing 27. ‘ ‘ 

The vacuum holddown device 126 also is provided 
with- a flexible web material 147 stretched across the 
plenum plate 131 for various purposes. The web mate 
rial 147 is electrically insulating since the surface of the 
belt 12 which slides across the material and which is 
under considerable force thereon, comprises the con 
ductive layer of the photoconductive belt. The material 
147 then electrically insulates the belt 20 relativeto the 
holddown device. In addition, the material, preferably . 
made of soft fabric or paper, protects the conductive 
layer of the belt against abrasions and wear, as well as 
to reduce the friction betweenrthe moving belt and the 
plate 131 and to prevent the plugging or restricting of 
the openings 132 by dirt, etc. 
The web 147 is maintained on the outer surface of 

the plenum plate 131 by means of a pair of parallel ar 
ranged rods 150, 151 secured to each of the material 
and held in ?xed positions under the outer edges of the 
plenum plate. As shown‘ in FIG. 6, the web 142 turns 
around both outer edges 152, 153 of the plate 131 with 
one end of the material wrapped around the rod 151 
for a few turns and the other end of the material 
‘wrapped around the rod 152 for a few turns. . 

The rod 150 adjacent the plate edge 152 am below 
the same is journaled for rotation in a pair'of aligned . 
bosses 154 (one of which is shown in FIG. '5) located 
at opposite ends of the plenum 131. Since 'both of the 
rods 150, 151 and their associated structure are identi 
cal, only the rod 150 and attendent structure will be de 
scribed in detail. The rod 150 extends through and is 
slidably retained by the boss 154 and has one of its 
outer ends secured to a knob 155 which is formed on 
one side with serrations 156. These serrations are en 
gageable with corresponding serrations formed in v‘the 
outer surface of the boss 154 and when engaged there 
with, prevents the knob and the rod 150 from rotation. 
The knob is forced against the boss so that the cooper 
ating serrations are interlocked by means of a coil 
spring 157 which encircles the rod 150 and held in light 
compression between the inside surface of the boss and 
a pin 158 secured to the rod. With this arrangement, in 
order to place the web material 147 under tension, 
which is desirable, an operator need only'to pull the 
knob 155 against the bias of the spring 157 so as to dis 
engage the coating serrations, and to turn the knob in 
a direction which will wind the material around the rod 
150. Similarly, the rod 151 is also provided with a web 
tightening arrangement associated with the rod 151. To 
remove the web material, the rod 150 need only be ro 
tated to unravel the material carried thereby. Suitable 
material gripping devices may be provided on each of 
the rods 150, 151 for securing ends of the material and 
permit winding upon each of the rods. 
Vacuum holddown device 126 is resiliently sup 

ported on belt assembly frame 62 for limited movement 
in a direction generally perpendicular to belt 20. As 
will appear, the ability of holddown device 126 to 
move, albeit ‘to'a' limited degree, provides automatic 
compensation should belt module 21 and/or developer 
apparatus shift‘ unexpectedly.‘ 
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Referring to FIGS. 5 and 8, base 131 of holddown de 
vice 126 is provided with a mounting opening 200 adja 
cent each corner, and outside the track of belt 20. A 
corresponding opening 201, which is internally 
threaded, is provided in the portion of the belt module 
frame member 62. Mounting bolts 204, the lower por 
tion 205 of which is externally threaded for coopera 
tion with threaded openings 201 in frame member 62, 
serve to releasably retain the vacuum holddown device 
126 in place on belt module 21. It is understood that 
the stop surface provided by the relatively larger diam 
eter bolt heads 206 serve to limit movement of hold de 
vice 126 outward, i.e., away from belt module 21 while 
contact of the lower surface 131' of base 131 with the 
adjoining surface of belt module frame member 62 
serves to limit movement of holddown device 126 in 
wardly, i.e. toward belt module 21. 
To maintain the vacuum holddown device in desired 

operative position and against the underside of belt 20, 
springs 208 are provided between base 131 of vacuum 
holddown device 126 and frame member 62 of belt 
module 21. 
Developing apparatus 27 includes a suitable exterior 

housing 220 within which the several magnetic brushes 
29 are rotatably journaled. In addition, the lower por 
tion 221 of housing 220 forms‘a sump for the developer 
mix. A developer inlet housing 222, supported by de 
veloper housing 220 adjacent the upper portion 
thereof, communicates with the developer housing in 
terior to enable fresh developer material to be supplied. 
Details of the developing apparatus may be seen in US. 
Pat. No. 3,967,050, issued Oct. 12, 1972, in the name 
of Michael A. Stanley. 
Housing 220 of developing apparatus 21 is pivotally 

supported along the lower portion thereof by means of 
journal shaft 230. Shaft 230 is in turn rotatably sup 
ported on the base pan section 9’ of the machine frame 
by upstanding straps 231. By this arrangement, the en 
tire developing apparatus 21 may be swung down 
wardly about the axis of journal shaft 230 to separate 
the developer assembly including magnetic brushes 29 
from belt 20. This facilitates servicing of belt module 
21 as well as servicing and reloading of developing ap 
paratus 27. 
To locate the developing apparatus 27 in operative 

position opposite belt 20 and vacuum holddown device 
126, a manually operated cam 235 is supported on the 
base pan 9' of the machine frame, cam 235 riding 
against the exterior of ?ange 220’ of housing 220 and 
cooperable therewith to force housing 220 into juxta 
position with belt 20 upon rotation thereof. On release 
of cam 235, the developing apparatus 27 separates 
from belt 20 and belt module 21 under the in?uence of 
gravity. 
As will be understood by those skilled in the art, the 

spacing between magnetic brushes 29 and the surface 
of belt 20 is critical if uniform and optimum develop 
ment of the images on belt 20 is to be effected. To ef 
fectuate this, the lower face 240 of developer housing 
220 at the corners thereof is provided with projecting 
locating stops 241 adapted, on movement of the devel 
oping apparatus 27 into operative position opposite 
belt 20 and vacuum holddown device 126, to abut base 
131 thereof. Stops 241 are dimensioned to provide the 
necessary and critical spacing between the developing 
apparatus magnetic brushes 29 and belt 20. Stops 241 
are preferably adjustable and may for this purpose be 
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arranged to threadingly engage developer housing 220 
to permit displacement thereof relative to the devel 
oper housing. . 

As will be apparent from the foregoing description, 
the vacuum holddown device 126 is capable of limited 
displacement against the biasimposed by springs 208 
in accommodation of any unwarranted movement or 
displacement of belt module 21, as may sometimes 
occur during machine installation and/or use. And 
since the developing apparatus '27 is itself located 
against the ?oating holddown device 126, any untowed 
displacement of the developing apparatus, or the struc 
ture supporting the developing apparatus, may be ac 
commodated through displacement of the holddown 
device 125. At the same time, the critical spacing be 
tween the magnetic brushes 29 and belt 20 is main 
tained despite such displacement. 

Referring now to FIGS. 1, 8, and 9, there is provided 
an arrangement to permit the reproduction machine 
service rep or operator to determine when developing 
apparatus 27 is in proper operative relation with belt 20 
and holddown device 126. According to this embodi 
ment, locating stops 241 effectively serve as switch 
contacts such that on engagement of each locating stop 
241 with base 131 of holddown device 126, a signal 
light 250 associated therewith is illuminated. Lights 
250 may be conveniently supported within the repro 
duction machine housing on panel 251. As seen sche 
matically in FIG. 9, a suitable source of electrical en 
ergy represented by battery 253 is provided, the indi 
vidual lights 250 and their respective switches, namely, 
stops 241 and base 131, being connected thereacross 
in parallel circuits 254. In this case, individual leads are 
run to each locating stop 241 while base 131 of hold 
down device 126 is electrically connected via bolts 
204, belt module frame 62, brush 100, and wire 115 to 
the ground side of battery 253. ' _ 

In this manner, proper positioning of the developing 
apparatus 27 is obtained when all of the lamps 250 
light. Failure of one or more of the lamps 250 to light 
indicates that developer housing 220 is not located 
properly with respect to holddown device 126 creating 
the possibility of improper developing action by mag 
netic brushes 29. 
While the invention has been described with refer 

ence to the structure disclosed, it is not con?ned to the 
details set forth, but is intended to cover such modi?ca 
tions or changes as may come within the scope of the 
following claims. 
What is claimed is: 
1. In a reproduction machine of the type incorporat 

ing a movable, ?exible web having a photoconductive 
surface on which a latent electrostatic image of the 
original being copied is formed and developed, 
support means for said web including an internal 
frame member, plural support rollers for said web 
rotatably mounted on said frame member for sup 
porting and guiding said web in an endless path of 
movement, a platen for said web disposed between 
'a pair of said rollers, the surface of said platen fac 
ing said web being substantially ?at, and means to 
tension said web whereby to draw said web against 
said platen surface to provide a substantially flat 
run whe'reat an image on said web may be devel 
oped, the improvement comprising: 

means for mounting said platen on said frame mem 
ber for limited movement relative thereto whereby 
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on unwarranted displacement‘ of said frame mem 
ber said platen may move relative thereto to retain 
said platen in operative contact with said web; and 

bias means for resiliently urging said platen against 
said web; a - " I ‘ > y , 

2. The reproduction machine of claim 1 including de 
veloper means opposite said web ?at surface for devel 
opingiimages on said web, said developer means includ 
ing a developer housing, 

and 'means for locating said developer housing 
against said platen whereby movement of said“, 
platen is accompanied by conjoint movement‘of 
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said developer housing. 

3. The reproduction machine according to claim 2 
including spacer means for maintaining said developer 
housing in predetermined, spaced relationship to said 
platen. , 

4. The reproduction machine according to claim 3 in 
which said platen mounting means is adjustable to en 
able 'said platen to be moved relative to said frame 
member while retaining the predetermined, spaced re 
lationship between said platen and said developer hous 
mg. 

* * * * * 


