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[ 5 7] ABSTRACT 

An electrophotographic printing machine in which a 
platen cover is arranged to illuminate a transparent 
platen with an original document mounted thereon. 
The light rays illuminating the marginal portions of the 
platen extending beyond the original document are 
transmitted therethrough discharging the photocon 
ductor in those regions. This prevents the develop 
ment of unwanted border regions on the copy paper. 

6 Claims, 4 Drawing Figures 
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BACKGROUND OF THE INVENTION 

This invention relates generally to an electrophoto 
graphic printing machine, and more particularly con 
cerns an apparatus for housing an original document 
therein. ' 

Generally, electrophotographic printing machines 
are provided with a transparent platen upon which the 
original document is supported. An optical image of 
the original document is created and recorded as an 
electrostatic latent image upon a photoconductive sur 
face. The machine is usually provided with a cover to 
prevent extraneous light from entering the optical sys 
tem during the imaging process and to re?ect light rays 
through the machine optical system preventing devel 
opment of the border regions extending beyond the 
original document. Typically, the cover has a rigid 
outer shell with a suitable light weight rubber material 
adhering thereto and arranged to engage the original 
document. The rubber material is ?exible and colored 
white to re?ect light rays therefrom. US. Pat. No. 
3,642,371 issued to Jones et al. in 1972, discloses a 
platen cover having a white re?ective surface thereon. 
However, it has been found that platen covers of this 
type frequently do not re?ect light rays through the 
transparent platen when the original document is a 
book or other thick member. In such situations, the 
platen cover cannot close entirely and the light rays 
from the illuminating system within the printing ma 
chine are not re?ected back through the transparent 
platen. Hence, the light rays‘fail to discharge the border 
regions surrounding the latent image recorded on the 
photoconductive surface resulting in the development 
thereof. In this manner, a conventional black and white 
copierv will produce a copy .having the original material 
thereon, but also, including frequently, a black or dark 
ened border region resulting from the development 
thereof. 
This is particularly significant in the case of a multi 

color copy, the quality of which is, in part, related to 
the area surrounding the subject matter being repro 
duced. In a colored reproduction, border development 
results in the deposition of colored toner particles 
thereon. These border areas surrounding the copy 
would normally be void of color enhancing the contrast 
between the copy and the surrounding area. 
Accordingly, it is a primary object of the present in 

vention to improve the cover of an electrophotographic 
printing machine such that toner development in bor 
der areas is minimized. 

SUMMARY OF THE INVENTION 
Brie?y stated, and in accordance with the present in 

vention,‘ there is provided an apparatus for housing an 
original document. 
This is accomplished in the present instance by a sup 

port member, a cover member, and illuminating means. 
The support member is arranged to hold the original 
document thereon. The cover member is operatively 
associated with the support member. During operation, 
the cover member is movable from an opened position 
to a closed position. In the opened position, the original 
document may be placed on or removed from the sup 
port member. While in the closed position, the original 
document is secured 'releasably on thesupport mem 
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2 
ber. Also in accordance with the present invention illu 
minating means are affixed to the cover member. The 
original document is disposed upon the support mem 
ber and arranged such that the illuminating means is in 
contact therewith. ‘ 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present inven 
tion will become apparent upon reading the following 
detailed description and upon reference to’ the draw 
ings, in which: 

FIG.'l is a schematic perspective view of an electro 
photographic printing machine having the present in 
vention therein; 
FIG. 2 is an elevational view, partially in section, de~ 

picting the apparatus of the invention incorporated in 
the FIG. 1 printing machine with the cover member 
pivoted to an intermediate position; 
FIG. 3 is a sectional elevational view of one embodi 

ment of the illuminating means incorporated in the 
present invention; and 
FIG. 4 is a sectional elevational view of another em 

bodiment of the illuminating means incorporated 
within the present invention. I 7 

While the present invention will be described in con 
nection with a preferred embodiment,.it will be under 
stood that it is not intended to limit the invention to 
that embodiment. On the contrary, it is intended to 
cover all alternatives, modifications and equivalents as 
may be included within the spirit and scope of the in 
vention as de?ned by the appended claims. 

DETAILED DESCRIPTION OF THE INVENTION 

For a general understanding of the disclosed electro 
photographic printing machine, in which the present 
invention may be incorporated, continued reference is 
had to the drawings wherein like reference numerals 
have been used throughout to designate like elements. 
FIG. 1 schematically illustrates an electrophotographic 
printing machine used for producing multi-color repro 
ductions from a stationary original, the original being 
either transparent, translucent or opaque, whether in 
the form of single sheets, books or three dimensional 
objects. 
As shown in FIG. 1, the electrophotographic printing 

machine includes a photoconductive member having a 
rotatably mounted drum 10 with a photoconductive 
surface 12 thereon. Drum 10 is mounted on a shaft 
journaled in a frame (not shown) to rotate in the direc 
tion indicated by arrow 14. This moves photoconduc 
tive surface 12 sequentially through a plurality of pro 
cessing stations A through E, inclusive. 
For the purpose of the present disclosure several pro 

cessing stations in the path of movement of photocon 
ductive surface 12 are described functionally. 
Drum 10 initially'rotates to charging station A. At 

charging station A, a corona generating device, indi 
cated generally at 16, charges photoconductive surface 
12 to a relatively high substantially uniform potential. 
Corona generating device 16 is arranged ‘to extend in 
a generally transverse direction across photoconduc~ 
tive surface 12. Preferably, corona generating device 
16 is of the type described in US. Pat. No. 2,778,946 
issued to Mayo in 1957. 
Drum 10 is next rotated to exposure station B where 

photoconductive surface 12 is exposed to a color til 
tered light image of original document 22. A moving 
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lens system, generally designated by the reference nu~ 
meral l8, and a color filter mechanism shown generally 
at 20 are disposed at exposure station B. U.S. Pat. No. 
3,062,108 issued toMayo in 1962, describes a typical 
moving lens system suitable for electrophotographic 
printing. As shown in FIG. 1, original document 22 is 
supported stationarily upon support member or trans 
parent viewing platen 24. Transparent viewing platen 
24 will be described hereinafter, in greater detail, in 
conjunction with FIG. 2. Lamp assembly 26 and lens 
system 18 are moved in a timed relation with drum 10 
to scan successive incremental areas of original docu 
ment 22. In this manner, a ?owing light image of origi 
nal document 22 is recorded on photoconductive sur 
face 12. During exposure, filter mechanism 20 inter 
poses selected color filters into the optical light path. 
The color filters operate on the light rays passing 
through lens 18 vto create a single color light image 
which records a single color electrostatic latent image 
on photoconductive surface 12. The foregoing single 
color latent image corresponds to a preselected spec 
tral region of the electromagnetic wave spectrum. 

After the electrostatic latent image is recorded on 
photoconductive surface '12, drum 10 rotates to devel 
opment station C. At development station C, three de 
velopment units, generally indicated by the reference 
numerals 28, 30 and 32 are positioned. A suitable de 
velopment station employing a plurality of develop 
ment units (in this case three) is disclosed in copending 
U.S. Pat. application Ser'. No. 255,259 filed in 1972. 
The development units disclosed therein are magnetic 
brush development units. Typical magnetic brush de 
velopment units utilize a magnetizable developer mix 
which includes carrier granules and toner particles. A 
directional ?ux field continually forms a brush of devel 
oper mix. This brush of developer mix is brought into 
contact with the electrostatic latent image recorded on 
photoconductive surface 12. In this manner, toner par 
ticles are attracted electrostatically to the latent image 
rendering it visible. Development units 28, 30 and 32 
respectively, contain discretely colored toner particles. 
Each of the toner particles contained within the respec 
tive development unit corresponds to the complement 
ofthe single color light image transmitted through ?lter 
20. For example, an electrostatic latent image formed 
from a green filtered light image is made visible by de 
positing green absorbing magenta toner particles 
thereon. Similarly, electrostatic latent images formed 
from blue and red light images are developed with yel 
low and cyan toner particles, respectively. It should be 
noted, however, that during any one cycle, only one 
toner powder image is developed and transferred to a 
sheet of final support material 34. Hence, it is apparent 
that three cycles are required in order to completely 
transfer each of the respective toner powder images to 
support material 34. 
Drum 10 is now rotated to transfer station D where 

the powder image adhering electrostatically to photo 
conductive surface 12 is transferred to ?nal support 
material 34. A bias transfer roll, shown generally at 36, 
recirculates sheet 34 and is electrically biased to a po 
tential of sufficient magnitude and polarity to electro 
statically attract toner particles from photoconductive 
surface 12 thereto. A suitable electrically biased trans 
fer roll is described in U.S. Pat. No. 3,612,677 issued 
to Langdon et al. in 1,971. Transferrol'l'36, preferably, 
is of the same diameter as drum l0 and rotates at the 
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4 
same speed therewith. Hence, transfer roll 36 rotates in 
synchronism with photoconductive surface 12. Inas 
much as support material 34 is releasably secured to 
transfer roll 36 for movement therewith in a recirculat 
ing path, successive toner powder images may be trans 
ferred thereto in superimposed registration from pho 
toconductive surface 12. As depicted in FIG. 1, trans 
fer roll 36 rotates in the direction indicated by arrow 

. 38. 

Support material 34 is advanced from stack 40 sup 
ported on tray member 42. Feed roll 44, in operative 
communication with retard roll 46, separates and ad 
vances the uppermost sheet from stack 40. The advanc 
ing sheet moves into a paper chute 48 and is directed 
into the nip of register rolls 50. Thereafter, gripper fin 
gers 52, mounted on transfer roll 36 secure releasably 
thereto support material 34 for movement in a recircu 
lating path. In this manner, successive toner powder 
images are attracted electrostatically to support mate 
rial 34 in superimposed registration with one another 
forming a multi-layered toner powder image corre 
sponding, in color, to the original multi-colored docu 
ment. 

With continued reference to FIG. 1, sheet 34 is 
stripped from transfer roll 36 and transported on end 
less conveyor belt 54_ to fixing station E where a fuser, 
indicated generally at 56, coalesces and permanently 
secures the transferred powder image to sheet 34. A 
suitable fuser is disclosed in U.S. Pat. No. 3,498,592 
issued to Moser et al. in 1970. 
After the fixing process, sheet 34 is advanced by end 

less conveyor belts 58 and 60 to catch tray 62 for sub 
sequent removal therefrom by a machine operator. 
The ?nal processing station in the direction of rota 

tion of drum 10, ad indicated by arrow 14, is vcleaning 
station F. U.S. Pat. No. 3,590,412 issued to Gerbasi in 
1971 describes a suitable brush cleaning device. As dis 
closed therein, a rotatably mounted fibrous brush 64 is 
positioned at cleaning station F and maintained in 
contact with photoconductive surface 12. Any residual 
toner particles remaining on photoconductive surface 
12 after each transfer operation, are removed there 
from by brush 64. 

Referring now to FIG. 2, the apparatus of the present 
invention is depicted therein in detail. Stationary sup 
port member 24, preferably, includes a substantially 
rectangular transparent member 66, made of ‘glass, 
which is secured by suitable means to the frame of the 
electrophotographic printing machine depicted in FIG. 
1. Transparent member or platen 66 rests upon resil 
ient means or a soft edge gasket 68 which is secured to 
the horizontal dependent ?ange 70 ofthe rigid machine 
frame. A cover plate 72, affixed to the machine frame 
is placed thereover and provided with an opening 
therein to expose the top surface of platen 66. 
A cover member or platen cover 74 is mounted piv 

otably along one ‘edge of support member 24 and in 
cludes a substantially rigid continuous outer shell 76 
having affixed thereto a resilient sheet member 78 
made of an elastomeric material such as a soft rubber 
like backing. Resilient sheet member 78 may be fabri 
cated from either a natural rubber or any number of 
commercially available synthetic rubbers, e.g. foam 
polyurethane, which is affixed to outer shell 76 by 
means of a suitable adhesive. Illuminating means, or 
electroluminescent panel 80 is attached to backing 78 
and arranged to contact the upper exposed surface of 
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glass platen 66 when cover member 72 is moved from 
the opened position to the fully closed position. A han 
dle 82 is provided at’the free end of cover member 74 
and provides a means by which cover member 74 can 
be raised and lowered. To permit cover member 74 to 
be raised over large objects to be reproduced, such as 
books, while still permitting cover member 74 to lie in 
a plane substantially parallel to platen 66, cover mem» 
ber 74 is double hinged. Double hinge 84 is secured to 
cover member 74 at the end thereof opposed from han 
dle 82. A suitable double hinge is described in US. Pat. 
No. 3,062,110 issued to Shepardson et al. in 1962. 
The present invention further includes sensing means 

85 for detecting the position of cover member 74. The 
sensing means indicates when cover member 74 has 
pivoted to an intermediate position located between 
the opened and closed position. The intermediate posi 
tion is that normally, assumed by cover member 72 
when a thick object such as a book is disposed upon 
transparent platen 66. The sensing means may be a 
switch arranged to activate a suitable circuit included 
within the machine logic. The activating circuit, in 
turn, energizes electroluminescent panel 80. Hence, 
the light from electroluminescent panel 80 discharges 
photoconductive surface 12 in the border regions 
thereof preventing its development. Electrolumi 
nescent panel 80 will be described, in detail, hereinaf 
ter with reference to FIGS. 3 and 4. 
FIG. 3 describes one embodiment of the electrolumi 

nescent panel and FIG. 4 describes another embodi 
ment thereof. In conventional electroluminescent pan 
els, a layer of luminescent material is interposed be 
tween a pair of electrodes and the combination depos 
ited upon a substrate. Generally, the electrolumi 
nescent material is made of phosphors which give off 
light when an alternating electric field is applied to the 
electrodes. One embodiment of an electroluminescent 

_ panel suitable for use with the present invention is de 
picted in FIG. 3.‘The electroluminescent panel de 
picted therein is termed a ceramic electroluminescent 
panel. As shown therein, the panel includes a base 
metal plate 86 having a ceramic enamel ground coat 
layer 88 deposited thereon. The active layers thereof 
adhere to base metal 86. A ‘dielectric 90 such as a bar 
ium titanite type enamel layer is deposited over the ce 
ramic ground coat 88. Phosphor layer 92, which is 
composed of a phosphor embedded in another ceramic 
enamel layer, is deposited over dielectric 90. A trans‘ 
parent conductor 94, preferably a glass having a tin 
oxide coating thereon, e.g. such a glass is made by Pitts 
burgh Plate Glass Company under the trademark 
NESA, is adhered to phosphor layer 92. A clear ce 
ramic moisture barrier 96 is affixed to transparent elec 
trode 94. Moisture barrier 96 is used to prevent water 
molecules from contaminating phosphor layer 92. In 
operation. current generating means 99 develops an al 
ternating current which passes from base plate 96 
through ceramic ground coat 88, dielectric 90 and 
phosphor 92 to transparent electrode 94. This current 
excites phosphor layer 92 resulting in its emitting light. 
An alternate embodiment of electroluminescent 

panel 80 is illustrated schematically in FIG. 4. The a1 
ternate type of electroluminescent panel of FIG. 4 is 
made ofa plastic. The construction is somewhat similar 
to the ceramic panel shown in FIG. 3. As illustrated in 
FIG. 4, an aluminum foil conductor. 98 has a dielectric 
layer 100 deposited thereon. Dielectric layer 100 may 
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6 
be a layer of barium .titanite embedded in plastic. A 
phosphor layer 102, which is also embedded in a layer 
of plastic, is deposited on dielectric 100. Transparent 
electrode 104 is secured to phosphor layer 102. Prefer 
ably, transparent electrode 104 is a fiber glass paper 
impregnated with indium to make it conductive. When 
this fiber glass paper is applied to a wet phosphor and 
an organic binder surface, it becomes completely trans 
parent. As in the case of the ceramic panel depicted in 
FIG. 3, there is a clear moisture barrier I06 sand~ 
wiched about the entire panel to prevent moisture par 
ticles from contaminating phosphor 102. Moisture bar 
rier 106 is, in this case, plastic. The electroluminescent 
panel depicted in FIG. 4 is also activated by applying 
an alternating current from current source 108 across 
aluminum conductor 98 through dielectric 100 and 
phosphor 102 to transparent conductor 104. In this 
way, phosphor layer 102 is excited and emits light rays 
therefrom. 
The electroluminescent phosphor is basically a zinc 

sulfide material. The, phosphor emits light when placed 
in an alternating electric field. In the present invention, 
the phosphor is energized when cover member 74 is 
disposed at the intermediate position. This is sensed by 
a suitable detector or switch. Thereupon, circuit means 
associated with the machine logic activate an alternat 
ing current source which causes the phosphor to lumi 
nesce. In this manner, the border regions surrounding 
the original document are illuminated. The light rays 
therefrom are focused onto photoconductive surface 
12 discharging the charge in the border regions. The 
discharged region of photoconductive surface 12 does 
not attract toner particles, and the border region re 
mains undeveloped. Hence, the border regions sur 
rounding the image remain the color of the original 
support material and do not have any toner particles 
deposited thereon. 
Thus, it is apparent that there has been provided, in 

accordance with the present invention, an apparatus 
for housing an original document that fully satisfies the 
objects, aims and advantages set forth above. While the 
invention has been described in conjunction with spe 
cific embodiments thereof, it is evident that many alter 
natives, modifications and variations will be apparent 
to those skilled in the art in light of the foregoing de 
scription. Accordingly, it is intended to embrace all 
such alternatives, modifications and variations as fall 
within the spirit and broad . scope of the appended 
claims. ' 

What is claimed is: 
1. An electrophotographic printing machine of the 

type having a corona generating device for charging a 
photoconductive surface to a substantially uniform po 
tential, and an exposure mechanism for creating a light 
image of an original document arranged to be recorded 
on the photoconductive surface, wherein the improve 
ment includes: 

a support member mounted on the printing machine, 
said support member being arranged to hold the 
original document in a light projecting relationship 
with the exposure mechanism for recording the 
light image thereof on the photoconductive sur 
face; 

a cover member operatively associated with said sup~ 
port member, said cover member being movable 
from an opened position permitting the original 
document to be disposed on said support member 
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to a closed position securing releasably thereto the 
original document; and 

means for illuminating the original document and the 
marginal portion of said support member extending 
beyond the original document to discharge the 
photoconductive surface in the marginal portion 
and prevent the development thereof, said illumi 
nating means being affixed to said cover member 
and arranged to contact the original document dis 
posed in said support member. 

2. A printing machine as recited in claim 1, further 
including: _ 

means for sensing that said cover member moved 
from the opened position to a predetermined posi 
tion intermediate the opened position and the 
closed position; and 

means, responsive to said sensing means indicating 
said cover member being substantially at about the 
predetermined position, for energizing said illumi 
nating means. 

3. A printing machine as recited in claim 1‘, wherein 
said support member includes: 

a substantially rigid frame member secured to the 
printing machine' said frame member having an ap 
erture therein; 

resilient means secured to said frame member on the 
periphery of the aperture therein; and 

a transparent member having a generally planar sur 
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face, said transparent member being mounted on 
said resilient means in the aperture of said frame 
member permitting light rays to be transmitted 
therethrough. 

4. A printing machine as recited in claim 1, wherein 
said cover member includes: 

a substantially rigid outer shell; and 
a resilient sheet member secured to said outer shell, 

said resilient sheet member being interposed be 
tween said outer shell and said illuminating means. 

5. A printing machine as recited in claim 4, wherein 
said illuminating means includes an electroluminescent 
panel af?xed to said resilient sheet. 

6. A printing machine as recited in claim 5, wherein 
said electroluminescent panel includes: 
a transparent electrode; , 

a layer of electroluminescent material overlying said 
transparent electrode; 

a layer of dielectric material overlying said electrolu 
minescent material; 

a layer of conducting material overlying said dielec 
tric material; and 

means for generating an excitation current passing 
from said transparent electrode through said elec 
troluminescent material and said dielectric mate~ 
rial to said conducting material causing said elec 
troluminescent material to luminesce. 

>l< * * * * 


