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DISPLAYING AND PRINTING APPARATUS 

This invention relates to displaying and printing ap 
paratus and, in particular, to apparatus for simultane 
ously displaying and recording graphic information . 

In recent years, many institutions, such as govern 
ment agencies, industrial corporations, educational in 
stitutions, libraries and the like, have been presented 
with the problem of storing and reproducing data. The 
amount of data, such as graphic information, accumu 
lated by these institutions has far exceeded the capaci 
ties of available storage facilities. Accordingly, the 
prior art has developed various systems for efficiently 
and economically storing information. An example of 
one such data storage. system includes a digital com 
puter and associated peripheral devices for storing 

’ digital representations of graphic information. The 
digital representations are stored on magnetic media 
such as magnetic tape. Although this system effectively 
reduces many pages of documents to a few inches of 
magnetic tape, an attendant disadvantage therewith 
results from the high cost of digital machines and the 
requisite technical expertise ‘essential for the operation 
thereof. In addition, the length of time required to 
reproduce a document that has previously been stored 
by digital techniques limits the practicability of such 
systems. 7 

Another example of an information storage system 
utilizes micro?lm as a recording medium. Graphic in 
formation is photographically recorded on a reduced 
scale. The microfilm bearing the recorded information 
may comprise a filmstrip, a ‘micro?che or the like. A 
viewable image of the pre-recorded graphic informa 
tion may be obtained by projecting a magni?ed image 
of the character patterns pre-recorded on the 
microfilm onto a viewing screen. Micro?lm viewers 
and projectors presently available require a minimum 
of operating skill and are not economically prohibitive. 
In many instances, however, it is desirable to reproduce 
copies of the displayed image. This has been accom 
plished by providing separate photographic reproduc 
ing apparatus therefor. Such apparatus, however, 
requires a physical transfer of the micro?lm from a 
viewer to the photographic reproducing device. Con 
sequently, one is unable to simultaneously view the 
graphic information and reproduce a copy thereof. The 
prior art has attempted to overcome this disadvantage 
by providing a viewing screen and printing means at a 
single installation. A moveable mirror is utilized to 
selectively project images of pre-recorded graphic in 
formation onto the viewing screen and onto the 
reproducing means. Unfortunately, the selective imag 
ing function of the moveable mirror prevents simul 
taneous execution of the reproducing operation and 
the viewing operation. Hence, an operator is precluded 
from observing a viewable image and utilizing the infor 
mation represented thereby while a copy of the infor 
mation is being produced. In addition, the employment 
of a mechanically moveable imaging device tends to 
negate simplification of the construction of the ap 
paratus, increase manufacturing costs thereof, and 
necessitates stringent maintenance requirements 
therefor. 

Therefore, it is an object of the present invention to 
provide apparatus for simultaneously displaying and 
recording graphic information. 
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2 
It is another object of the present invention to pro 

vide apparatus for displaying a viewable image of pre 
recorded information and for electrophotographically 
reproducing copies of said pre-recorded information. 

It is a further object of the present invention to pro 
vide apparatus employing a stationary image splitting 
means for simultaneously displaying and printing infor 
mation recorded on micro?lm. 

It is yet another object of this invention to provide 
apparatus for spectrally separating modulated radiant 
energy whereby graphic information corresponding to 
the modulations are simultaneously displayed and 
recorded. 

Still another object of the present invention is to pro 
vide simpli?ed apparatus admitting of high reliability 
for simultaneously displaying and printing images of 
graphic information. 

Various other objectsand advantages of the inven 
tion will become clear from the following detailed 
description of an exemplary embodiment thereof, and 
the novel features will be particularly pointed out in 
connection with the appended claims. 

In accordance with this invention, apparatus for 
simultaneously displaying and recording graphic infor 
mation is provided wherein images of character pat 
terns corresponding to said graphic information are 
projected; image splitting means optically receives the 
projected images of said character patterns and 
establishes ?rst and second contemporaneous optical 
paths; image display means for displaying viewable 
images of character patterns is in optical communica 
tion with said image splitting means via said ?rst optical 
path and photoreceptor means is in optical communi 
cation with said image splitting means via said second 
optical path; viewable images of the character patterns 
are printed in accordance with the exposure of said , 
photoreceptor means to projected images of said 
character patterns. 
The invention will be. more clearly understood by 

reference to the following detailed description of exem 
plary embodiments thereof in conjunction with the ac 
companying drawings in which: 

FIG. I is a diagrammatic view of a ?rst embodiment 
of the apparatus of the present invention; 

FIG. 2 is a diagrammatic view of a second embodi 
ment of a portion of the apparatus of FIG. 1; and 

FIG. 3 is a diagrammatic view of a third embodiment 
of a portion of the apparatus of FIG. 1. 

Referring now to the drawings wherein like reference 
numerals are used throughout, and in particular to FIG. 
1, there is illustrated a projecting means 10, image 
splitting means 11, display means 12 and information 
reproducing means 13. Projecting means 10 is adapted 
to project images of character patterns representative 
of graphic information. The graphic information may 
comprise an original opaque document or if desired, 
micro?lm means bearing images of information pre~ 
recorded thereon. The micro?lm means may assume a 
conventional micro?che con?guration or may com 
prise a ?lmstrip. In the exemplary embodiment illus 
trated herein, a strip of micro?lm 105 is adapted to be 

, transported from supply spool 106 over guide rolls 107 
and 108, normal to slit 103, over guide rolls I09 and 
l 10 and on to take-up spool 1 l1. 
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Projecting means 10 further comprises a source of 
radiant energy 101, condenser lens 102 and magnifying 
means 104. The source of radiant energy 101 is capable 
of emitting light of a desired intensity and spectral dis 
tribution, and condenser lens 102 serves to conduct the 
light to an area of concentration disposed in the vicinity 
of slit 103. It is preferred that source of radiant energy 
101 emit light admitting of a chromatic distribution. 
Magnifying means 104 may comprise at least one mag 
nifying lens adapted to project images at a predeter 
mined magni?cation ratio. It is understood that if a plu 
rality of magni?cation ratios is desired, magnifying 
means 104 may comprise a lens assembly similar to that 
described in U. S. Pat. No. 3,076,392 which issued to 
A. J. Cerasani, et al. on Feb. 5, 1963 and assigned to 
Xerox Corporation. 
Image splitting means 11 is ?xedly disposed to 

prevent any signi?cant or deleterious physical move 
ment thereof relative to the rest of the apparatus illus 
trated, and is in optical communication with projecting 
means 10. Image splitting means 11 is adapted to 
establish ?rst and second optical paths to.be traversed 
by radiant energy transmitted thereto by projecting 
means 10. A preferred embodiment of image splitting 
means 11 comprises an optical surface 112 coated with 
a thin film of various substances to form a interference 
filter. The re?ection and transmission characteristics of 
the interference ?lter thus formed are dependent upon 
the particular thin ?lm coatings of the optical surface 
112. Accordingly, the interference ?lter is capable of 
selectively separating the spectral distribution of radi 
ant energy transmitted thereto whereby a ?rst spectral 
portion is reflected and a second spectral portion is 
transmitted. A typical interference ?lter may comprise 
an optical glass surface coated with alternate layers of 
magnesium fluoride having a refractive index of 1.38 
and zinc sulfide having a refractive index of 2.32. The 
optical thickness of each coating is equal to a quarter of 
a wavelength at 630 millimicrons. The spectral portion 
of radiant energy substantially re?ected by such inter 
ference filter admits of a range from approximately 520 
millimicrons to approximately 750 millimicrons, and 
the spectral portion of radiant energy substantially 
transmitted by said interference ?lter admits of a range 
below 510 millimicrons. In other words, the main spec 
tral colors re?ected are green, yellow-green, yellow, 
orange and red; and the main spectral colors trans— 
mitted are violet, blue and blue-green. Alternatively, 
films of titanium dioxide having a refractive index of 
2.40 may be substituted for the zinc sul?de layers. 
Another type of conventional interference ?lter is 
known as a “cold mirror” wherein the visible portion of 
the spectrum is re?ected thereby and the infrared por 
tion is transmitted. Still another interference ?lter is 
comprised of two semi-transparent silver ?lms 
separated by a spacer layer of magnesium ?uoride. 
Each semi-transparent silver ?lm may be replaced by a 
quarter-wave stack of ?ve layers of dielectric ?lms as is 
well known to one skilled in the art. 

Alternatively, image splitting means 11 may com 
prise dichroic re?ecting means for re?ecting certain 
wavelengths of incident radiant energy and for trans 
mitting other wavelengths of said incident radiant ener 
gy. Conventional dichroic re?ecting means having 
selected spectral transmittance and re?ectance charac 
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4 
teristics are commercially manufactured by Bausch and 
Lomb, Incorporated and are identi?ed by code num 
bers 45-1'-440 to 45-1-600 and by code numbers 
45-2-44!) to 45:2-600. In addition, thenQpticalCoat 
ing Laboratory, Inc. of Santa Rosa, California produces 
narrow band dichroic ?lters which transmit a portion of 
the ultraviolet spectrum and re?ect wavelengths in the 
region below ultraviolet. Ultraviolet cold mirrors have 
been developed for re?ecting ultraviolet from 270 to 
400 millimicrons and for transmitting longer 
wavelengths; and wide band cold mirrors are available 
for re?ecting the ultraviolet and visible regions of radi 
ant energy while transmitting the infrared region. The 
foregoing cold mirrors are manufactured by the afore 
mentioned Optical Coating Laboratory, Inc., and by 
Balzers, Akg., a corporation of Liechtenstein. 

Display means 12 is optically coupled to said image 
splitting means 11 ' via said ?rst optical path and is 
adapted to provide a viewable image of the graphic in 
formation pre-recorded on micro?lm 105. Ac 
cordingly, display means 12 may comprise viewing 
screen means 113 such as a rear projecting screen well 
known in the prior art. If desired, the viewing screen 
means 113 may be tinted to transmit a particular spec 
tral distribution of radiant energy to a viewer. 

Information reproducing means 13 is optically cou 
pled to image splitting means 11 via the second optical 
path, and is adapted to provide a printed reproduction 
of the graphical information recorded on microfilm 
105. Accordingly, information recording means 13_ 
may comprise photoreceptor means 114, exposure 
control means 116 and developing means 120. Pho 
toreceptor means 114 may comprise a conventional 
electrophotographic member adapted to have an elec 
tric charge deposited thereon and to have said charge 
dissipated in accordance with radiant energy trans 
mitted thereto. Photoreceptor means 114 may take the 
form of known electrophotographic members, such as 
amorphous selenium or a photoconductive pigment 
binder layer overlying a conductive support surface in 
belt configuration. The photoconductive binder layer 
may comprise for example, photoconductive selenium, 
cadmium sul?de or phthalocyanine in a plastic binder. 
Alternatively, photoreceptor means 114 may comprise 
other well-known compositions to be further described 
hereinbelow. 

Exposure control means 116 comprises a slit in 
opaque material 117. Opaque material 117 is adapted 
to be displaced in a linear direction with respect to pho 
toreceptor means 114 so that slit 116 successively 
scans the surface of said photoreceptor means. Thus, it 
is seen that photoreceptor means 114 is shielded from 
modulated radiant energy transmitted thereto except 
for discrete areas thereof that are successively exposed 
by the traversing slit 116. If desired, a conventional op 
tical cutoff ?lter may be inserted into slit 116 to im 
prove the spectral contrast of the transmitted radiant 
energy. Opaque material 117 may be of rigid construc 
tion adapted for reciprocal motion. Alternatively, 
opaque material 117 may be of ?exible construction 
and transported from supply spool 118 to take-up spool 
119 as illustrated in the drawing. Charging unit 115 is 
mounted on opaque material 1 17 in preceding relation 
ship with respect to slit 116. The charging unit 115 is 
adapted to deposit an electric charge on the surface of 
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photoreceptor means 114 and may comprise a corona 
discharge device of the type described in U. S. Pat. No. 
2,777,957 issued to L. E. Walkup and assigned to 
Xerox Corporation. 
Developing means 120 may comprise any well 

known form of electrophotographic developing ap 
paratus which acts to develop an electrostatic latent 
image by the application of electroscopic material 
capable of adhering to the electrostatic charge pattern 
on photoreceptor means 114. The nature and composi 
tion of the electroscopic material which may include 
solid or liquid toner, is well known in the art as is the 
manner in which an electrostatic latent image is treated 
with such material. A more complete description 
thereof may be found in U. S. Pat. No. 2,885,955 issued 
to R. G. Vyverberg and assigned to Xerox Corporation, 
and in U. S. Pat. No. 3,084,043 issued to R. W. Gun 
dlach and assigned to Xerox Corporation. Developing 
means 120 may include magnetic brush developing 
means, well known to those skilled in the xero'graphic 
developing art. It is noted that developing means 120 
may include means, it desired, whereby the polarity of 
an electrostatic latent image may be changed so that 
the image may be directly developed to form an elec 
trophotographic print corresponding to a photographic 
reversal of the original exposure. Such means are well 
known and described in U. S. Pat. No. 2,817,765 issued 
to R. E. l-layford et al. It is understood that .if pho 
toreceptor means 114 comprises electrophotographic 
means such as an endless belt of photoconducting 
binder layer supported by a surface, the electrophoto 
graphic means may be transported to developing means 
120 by conventional driving means. 
The developed electrostatic latent images on pho~ 

toreceptor means 114 must be transferred to a support 
surface to obtain a final copy, and photoreceptor 
means 114 may be prepared for reuse. Accordingly, a 
transfer station 128 may be provided, which transfer 
station comprises a print receiving surface 125 
deployed around drive rollers 126 and 127 and posi 
tioned so that a surface portion thereof is contiguous 
with a portion of photoreceptor means 114. Print 
receiving surface 125 may be paper, glass, plastic or 
any surface upon which it is desired to print characters 
and may comprise a web or individual pre-cut sheets. 
Developed images are transferred to print receiving 
surface 125 from photoreceptor means 114 in a well 
known manner. Once the electroscopic ‘material is 
transferred to print receiving surface 125, it may be 
fixed by passing print receiving surface 125 through a 
heating chamber (not shown). A cleaning station 129 is 
provided to remove any electroscopic material adher~ 
ing to photoreceptor means 114 subsequent to the 
transfer of the image at transfer station 128, if pho 
toreceptor means 114 admits of endless belt con?gura 
tion. The cleaning station 129 may be of the type 
described in U. S. Pat. No. 2,751,616 issued to M. l. 
Turner, Jr. et al. and assigned to Xerox Corporation. It 
is, of course, understood, that a cleaning station is un 
necessary if photoreceptor means 114 admits of a 
disposable belt con?guration. 
The operation of the present embodiment illustrated 

in FIG. 1 will now be described. The radiant energy 
emitted by lamp means 101 and conducted to slit 103 
by condenser lens 102 is modulated by character pat~ 

15 

20 

25 

30 

35 

40 

45 

50 

55 

6 
terns corresponding to the graphic information pre 
recorded on a frame of micro?lm 105. The radiant 
energy thus modulated is transmitted by magnifying 
lens means 104. Image splitting means 11 is interposed 
between the magnifying lens means 104 and the focal 
plane of said magnifying lens means. The spectral dis 
tribution of the modulated radiant energy is separated 
by image splitting means 11 such that radiant energy 
re?ected thereby admits of a ?rst spectral portion and 
the radiant energy transmitted thereby admits of a 
second spectral portion. It is usually provided that the 
intensity of the reflected radiant energy exceeds the in 
tensity of the transmitted radiant energy. 

Display means 12 is disposed such that the optical 
path traversed by radiant energy from magnifying lens 
means 104 to image splitting means 11, and from image 
splitting means 11 to display means 12 is effectively 
equal to the focal length of magnifying lens means 104. 
Hence, viewing screen 113 provides a viewable mag 
ni?ed image of the graphic information pre-recorded 
on micro?lm 105 in response to the modulated radiant 
energy impinging thereon. 

If a viewer desires to produce a printed record of the 
image displayed by viewing screen 113, he need only 
activate a circuit completing switch (not shown) which 
enables the following to occur. Opaque material 117 is 
translated in the direction shown by arrow A such that 
charging means 115 uniformly deposits an electrical 
charge on the surface of photoreceptor means 114; and 
slit 116 regulates the dissipation of said electric charge 
by successively exposing discrete areas of photorecep 
tor means 114 to the modulated radiant energy imaged 
thereat. The photosensitivity of photoreceptor means 
114 is sufficient such that the intensity of the radiant 
energy transmitted thereto need not be high. The 
resulting electrostatic latent image of the character pat 
terns corresponding to the graphic information pre 
recorded on a frame of microfilm 105 is developed by 
transporting photoreceptor means 114 to developing 
means 120 in the conventional manner. If photorecep 
tor means 114 comprises an endless belt of reuseable 
photoconductive insulating means, the image 
developed by developing means 120 is transferred to 
print receiving surface 125 at transfer station 128. Ac 
cordingly, print receiving surface 125 corresponds to 
the ?nal printed copy of graphic information 
prerecorded on micro?lm 105 and photoreceptor 
means 114 is translated to cleaning means 129 whereat 
the photoreceptor means is prepared for reuse. Con 
versely, if photoreceptor means 114 comprises a 
disposable belt of photoconductive means, the pho 
toreceptor means 114 is discarded subsequent to the 
transfer of the developed image to print receiving sur 
face 125. 

If image splitting means 11 comprises interference 
?lter means, the special distribution of the radiant 
energy re?ected by the interference ?lter means will be 
distinct from the spectral distribution of the radiant 
energy transmitted by said interference ?lter means. 
The interference ?lter means may be particularly 
chosen whereby radiant energy corresponding to blue, 
green and yellow wavelengths are reflected to viewing 
screen 113 and radiant energy corresponding to red, 
and near infrared wavelengths are transmitted to pho 
toreceptor means 114. This spectral separation is ad 
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vantageous because the radiant energy re?ected to the 
viewing screen 113 admits of a chromatic distribution 
centered about the green region of the spectrum to 
which the human eye is most sensitive. In addition, 
photoreceptor means 114 may comprise an endless 
phthalocyanine binder coated belt which exhibits a 
maximum value of spectral sensitivity to red and near 
infrared wavelengths, or a disposable belt of phthalo 
cyanine binder paper. In addition, it should be apparent 
that the chromatic aberration inherently associated 
with magnifying lens means 104 may be facilely cor 
rected by disposing photoreceptor means 114 in the 
focal plane of magnifying lens means 104 associated 
with wavelengths corresponding to the red region and 
by disposing viewing screen 113 at the focal length of 
magnifying lens means 104 associated with the 
wavelengths corresponding to the blue region. It is, of 
course, understood that photoreceptor means 114 may 
include other photosensitive material exhibiting a max 
imum value of spectral sensitivity to the wavelengths of 
the radiant energy selectively transmitted by the image 
splitting means 11, as will be described further herein 
below. 

If image splitting means 11 comprises dichroic 
re?ecting means, the spectral distribution of the radi 
ant energy incident thereon will be divided into ?rst 
and second spectral portions. The ?rst spectral portion 
of radiant energy is re?ected by the dichroic re?ecting 
means to viewing screen 113 and the second spectral 
portion of radiant energy is transmitted by said dichroic 
reflecting means to the photoreceptor means 114. The 
chromatic distribution of the re?ected and transmitted 
radiant energy is dependent upon the particular com 
position of the dichroic re?ecting means employed 
herein. It is of course preferred to provide photorecep 
tor means 114 with photoconducting material having a 
photosensitivity characteristic corresponding to the 
spectral transmission characteristic of the particular 
dichroic re?ecting means adopted. Stated otherwise, 
the photoconducting material should exhibit a max~ 
imum value of spectral sensitivity to the spectral por 
tion of radiant energy communicated thereto by the 
dichroic re?ecting means. Although the photosensitivi 
ty characteristic of the viewing screen 113 is not criti 
cal per se, the viewing screen should respond to the 
spectral portion of radiant energy re?ected thereto 
such that the viewable image to which the human eye is 
most sensitive is displayed. 
Although one application of the present invention 

has thus far been described with reference to the 
specific embodiment illustrated in FIG. 1, it is not 
strictly limited thereto. For example, image splitting 
means 11 may comprise interference filter means or 
dichroic re?ecting means adapted to transmit radiant 
energy to viewing screen 113 and to re?ect radiant 
energy to photoreceptor means 114. In addition, lamp 
means 101 may emit substantially white light, or the 
light emitted thereby may exhibit a relatively limited 
chromatic distribution. Further, the image displayed by 
viewing screen 113 preferably admits of the same opti 
cal polarity as that of the printed image. Accordingly, it 
may be observed that the inherent optical charac 
teristics of magnifying lens means 104 results in a 
reversal of the projected image of the graphic informa 
tion pre-recorded on micro?lm 105. Re?ection from 
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8 
image splitting means 11 causes a further reversal of 
the polarity of the projected image. If viewing screen 
113 comprises a rear projection screen, the optical 
polarity of the viewable image displayed thereby is 
again reversed so that an observer perceives an image 
reversed in polarity with respect to the graphic infor 
mation pre-recorded on micro?lm 105. It is un 
derstood, however, that the image projected to pho 
toreceptor means 114 by magnifying lens means 104 is 
not subjected to further reversals. Hence, the optical 
polarityof the image developed by developing means 
120 is reversed with respect to the graphic information 
pre-recorded on microfilm 105 and,'therefore, is equal 
to the optical polarity of the viewable image displayed 
by viewing screen 113. When the image developed by 
developing means 120 is transferred to print receiving 
surface 125, image reversal occurs. Accordingly, the 
optical polarity of the printed image reproduced on 
print receiving surface 125 is equal to the optical 
polarity of the graphic informationtpre~recorded on 
micro?lm 105. In this latter con?guration, an addi 
tional re?ecting surface (not shown) may be interposed 
between image splitting means 11 and viewing screen 
113 to provide a further reversal of the image re?ected 
to the viewing screen 113. Accordingly, the optical 
polarity of the viewable image thus displayed by view 
ing screen 113 would be equal to the optical polarity of 
the printed image recorded on print receiving surface 
125. It is understood that if viewing screen 113 com 
prises a front projection screen, one skilled in the art 
may utilize additional image reversing devices to obtain 
the desired polarities of viewable and printed images. 

Referring now to FIG. 2 there is illustrated another 
embodiment of information reproducing means 13 that 
may be utilized in accordance with the present inven 
tion, comprising photoconducting means 214, such as 
light-sensitive copy paper, transport means 215 and 
developing means 220. The light-sensitive copy paper 
214 may comprise a photoconductive zinc oxide sur 
face coating on a pre-cut sheet of paper, one example 
of which is commercially known as “Electrofax” paper 
and available from RCA. The light-sensitive paper 214 
overlies transport means 215 and is adapted to be 
transported thereby. Transport means 215 is comprised 
of an endless belt of electrically-conductive rubber 
deployed about rollers 216 and 217 and electrically 
connected to a reference potential. The light-sensitive 
paper 214 is capable of being transported to the posi 
tion illustrated whereupon the aforedescribed charging 
unit 115 is capable of depositing an electric charge on 
the surface of light-sensitive paper 214 and traversing 
slit 116 exposes discrete areas of the charged surface to 
the modulated radiant energy communicated thereto 
by image splitting means 112 in the manner described 
hereinabove. Subsequent to the exposure thereof, light 
sensitive paper 214 is transported to developing means 
220 by transport means 215. The developing means 
220 is adapted to develop the latent image on light-sen 
sitive paper 214 and may comprise conventional elec 
trophotographic developing means such as the liquid 
developing means disclosed in U. S. Pat. No. 3,155,546 
which issued to J. F. Dirks. 
The light-sensitive paper 214 may comprise unsen 

sitized or blue-violet sensitized zinc oxide paper having 
a maximum spectral sensitivity to ultraviolet radiation. 
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- Accordingly, image splitti?ng- means 112 should be 
capable of transmitting the ultraviolet spectral portion 
of radiant energy to the light-sensitive paper 214 and 
re?ecting the visible spectral portion of radiant energy 
to viewing screen means 1 13. One skilled in the art will 
recognize that the relative positions of light-sensitive 
paper 214 and viewing screen means 113 may be in 
terchanged so that image splitting means 112 re?ects 
radiant energy to the light-sensitive paper 214 and 
transmits radiant energy to the viewing screen means 
‘113. In this con?guration, image splitting means 112 
may typically comprise an ultraviolet cold mirror for 
re?ecting ultraviolet radiant energy and for trans 
mitting visible radiant energy. 

It is recalled that the projected image transmitted by 
image splitting means 112 exhibits a polarity reversal 
with respect to the pre-recorded graphic information, 
and the projected image re?ected by image splitting 
means 112 admits of the same polarity as the pre 
recorded graphic information. Hence, both the image 
developed on light-sensitive paper 214 by developing 
means 220 and the image displayed on a rear projec 
tion screen con?guration of viewing screen means 113 
are of reversed polarity. Similarly, if the relative posi 
tions of light-sensitive paper 214 and rear projection 
screen 113 are interchanged, the image developed by 
‘developing means 220 and the image displayed on the 
rear projection screen 113 each exhibit a polarity cor 
responding to that of the pre-recorded graphic infor 
mation. 3 

FIG. 3 illustrates a further embodiment of informa 
tion reproducing means 13 and comprises photosensi 
tive copy paper 314, transport means 315 and image 
developing means 320. In the illustrated con?guration, 
photosensitive copy paper 314 is in optical communi 
cation with image splitting means 112 via a re?ecting 
optical path and viewing screen means 113 is in optical 
communication with image splitting means 112 via a 
transmitting optical path. The photosensitive copy 
paper 314 may comprise a sheet of photoconductive 
zinc oxide coated copy paper, a sheet of titanium diox 
ide coated copy paper, a sheet of silver halide photo~ 
graphic paper or a combination of light-sensitive and 
heat-sensitive material. Each of the foregoing examples 
of photosensitive copy paper 314 exhibits a maximum 
spectral sensitivity to ultraviolet, violet or blue radia 
tion. Accordingly, image splitting means 112 should be 
particularly adapted to re?ect the spectral portion of 
radiant energy defining the range from ultraviolet to 
blue and to transmit the visible spectral portion of radi 
ant energy. It is recalled that a typical example of image 
splitting means 112 may thus comprise an ultraviolet 
cold mirror. Of course, the photosensitive copy paper 
314 may be treated with conventional spectrally sen 
sitizing dyes to modify the spectral sensitivity of said 
copy paper. 

Transport means 315 may comprise a conventional 
conveyor belt means or the like for transporting 
photosensitive copy paper 314 from a supply of copy 
paper to each operating station of the information 
reproducing means. The transport means 315 may in 
clude a sheet support means 316, if desired. When the 
photosensitive copy paper 314 is transported to the ex~ 
posure station illustrated in FIG. 3, traversing slit 116 
exposes discrete areas of the surface of the copy paper 
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to the modulated radiant energy communicated thereto 
by image splitting means 112 in the manner previously 
described. It is noted that in the illustrated con?gura 
tion, opaque material 117 does not include the 
aforedescribed charging station 115 mounted thereon. 
()ne skilled in the art will recognize that a charging sta 
tion would not be necessary if the photosensitive copy 
paper 314 is not photoconduetive. If, however, the 
copy paper 314 is photoconductive, a conventional 
charging station may be provided. 

Subsequent to the exposure of the photosensitive 
copy paper 314, transport means 315 transports the 
copy paper to image developing means 320 whereat the 
latent image is developed. If the photosensitive copy 
paper 314 comprises a sheet of zinc oxide coated copy 
paper, developing means 320 may include an elec 
trolytic developer solution as described in U. S. Pat. 
No. 3,072,541 which issued to B. L. Shely, et al. Alter 
natively, if the photosensitive copy paper 314 com 
prises a sheet of titanium dioxide coated copy paper, 
developing means 320 may include a solution of silver 
nitrate. And if the photosensitive copy paper 314 com 
prises a combination of light-sensitive and heat-sensi 
tive material, developing means 320 may include a 
heating chamber for the “dry” development of the 
latent image, as described in U. S. Pat. No. 3,457,075 
which issued to D. A. Morgan et al. ' 

Still another embodiment of information reproduc 
ing means 13 may comprise a rolling drum comprised 
of photoreceptor means. The circumference of the 
drum may be at least equal to the length of the copy to 
be reproduced, and the axial dimension of the drum 
may be at least equal to the width of the copy to be 
reproduced. Accordingly, discrete areas, longitudinally 
disposed on the surface of the drum, will be successive 
ly exposed to modulated radiant energy communicated 
thereto as the drum is rolled. The surface of the drum 
may be shielded from extraneous light by a laterally dis 
placeable housing including a longitudinal slit which 
functions as the aforedescribed traversing slit 116. 
Thus, when the drum undergoes one complete rotation, 
it is displaced from a first boundary of the projected 
image to an opposite boundary of the projected image, 
thereby forming a latent image on the surface of the 
drum. If the surface of the drum includesconventional 
xerographic photoconducting means such as selenium, 
cadmium sul?de, phthalocyanine, or the like, elec 
trophotographic developing means and a transfer sta 
tion are provided to produce a ?nal copy of the pre 
recorded graphic information. If photosensitive copy 
paper, such as copy paper coated with zinc oxide, 
titanium dioxide, silver halide or the like, is wrapped 
about the drum, image developing means similar to that 
described above may be employed to develop the latent 
image on the copy paper. 

It should be apparent to those of ordinary skill in the 
art that the instant invention admits of a plurality of al 
terations and modi?cations which in no way change the 
basic teachings thereof. For instance, the character 
patterns corresponding to the graphic information may 
be pre-recorded on an opaque medium. In this con?gu 
ration, radiant energy may be propagated toward the 
character patterns and re?ected therefrom to magnify 
ing lens means 104. Auxiliary image reversing optical 
elements may be expediently provided in appropriate 
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optical paths to alter the optical polarity of the viewa 
ble image displayed by display means 12 and the 
printed image recorded by recording means 13 as 
desired. ‘ - ‘ 

While the invention has been particularly shown and 
described with reference to a specific embodiment 
thereof it will be obvious to those skilled in the art that 
the foregoing and various other changes and modi?ca 
tions in forms and details may be made without depart 
ing from the spirit and scope of the invention. It is 
therefore intended that the appended claims be in 
terpreted as including all such changes and modi?ca 
tions. 
What is claimed is: 
1. Apparatus for simultaneously displaying and print 

ing character patterns,comprising: 
means for projecting a spectral distribution of radi 

ant energy along a ?rst optical path; 
spectrum separating means optically coupled to said 

projecting means for separating said spectral dis 
tribution of radiant energy into a ?rst spectral por 
tion transmitted along said ?rst optical path and a 
second spectral portion simultaneously trans 
mitted along a second optical path; 

graphic information means for modulating the radi 
ant energy applied to said spectrum separating 
means with character patterns; 

display means in optical communication with said 
spectrum separating means and interposed in one 
of said first and second optical paths for receiving 
a corresponding one of said ?rst and second spec 
tral portions of radiant energy to provide a viewa 
ble image of the modulated radiant energy 
received by display means; 

photoreceptor means in optical communication with 
said spectrum separating means and interposed in 
the other of said first and second optical paths and 
adapted to receive a corresponding one of said 
first and second spectral portions of radiant ener 
gy; 

moveable means overlying said photoreceptor means 
for depositing a uniform layer of electric charge on 
the surface of said photoreceptor means and for 
successively exposing discrete areas of said pho 
toreceptor means to said corresponding one of 
said first and second spectral portions of radiant 
energy to selectively dissipate said electric charge; 
and 

means for printing viewable images corresponding to 
said selectively dissipated electric charge. 

2. The apparatus of claim 1 wherein said spectrum 
separating means comprises interference ?lter means 
such that said second spectral portion of radiant energy 
substantially corresponds to the spectral sensitivity 
characteristic of said photoreceptor means. 

3. The apparatus of claim 2 wherein said display 
means comprises a viewing screen. 

4. The apparatus of claim 3 wherein said photorecep 
tor means comprises electrophotographic means such 
that said selectively dissipated electric charge forms 
electrostatic latent images of said character patterns, 
said electrophotographic means exhibiting a maximum 
value of spectral sensitivity in the spectral interval 
de?ned by said spectral portion of radiant energy 
received thereby. 
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5. The apparatus of claim 4 wherein said printing 
means comprises developing means for developing said 
electrostatic latent image. 

6. The apparatus of claim 5 wherein said character 
pattern means comprises: 

graphic information recorded on micro?lm means; 
and 

magnifying means adapted to project a magnified 
image of said graphic information. 

7. The apparatus of claim 1 wherein said spectrum 
separating means comprises dichroic re?ecting means 
for re?ecting along said second optical path a portion 
of the spectrum of radiant energy communicated 
thereto and for transmitting along said first optical path 
a portion of the spectrum of radiant energy commu 
nicated thereto. 

8. The apparatus of claim 7 wherein 'said display 
means comprises rear projection screen means adapted 
to receive a projected image of said character patterns. 

9. The apparatus of claim 8 wherein said photorecep 
tor means comprises photoconductive means having 
maximum spectrum sensitivity to said transmitted por 
tion of radiant energy whereby said selectively dis 
sipated electric charge forms electrostatic latent 
images of said character patterns. 

10. The apparatus of claim 9 wherein said photocon 
ductive means includes a support surface having a coat 
ing of phthalocyanine. 

11. The apparatus of claim 9 wherein‘ said printing 
means comprises developing means for developing said 
electrostatic latent image and transfer means for trans 
ferring said developed images from said photoconduc 
tive means to a surface. 

12. The apparatus of claim 11 wherein said character 
pattern means comprises micro?lm means having 
character patterns recorded thereon and projecting 
means including magnifying means for projecting mag 
nified images of said character patterns. ' 

13. A combination viewing and reproducing system, 
comprising: - 

means for providing a beam of light; 
dichroic mirror means in optical communication 

with said providing means for re?ecting certain 
wavelengths of light includable in said beam of 
light and for transmitting other wavelengths of 
light includable in said beam of light; 

graphic means optically interposed between said 
providing means and said dichroic mirror means 
for modulating said beam of light in accordance 
with information represented by said graphic 
means; 

viewing means optically coupled to said dichroic mir 
ror means and responsive to said re?ected light for 
providing a viewable image of the information 
represented by said graphic means; 

light-sensitive means optically coupled to said 
dichroic mirror means and adapted to be exposed 
to said transmitted light; said light-sensitive means 
having a photosensitivity characteristic cor 
responding to the spectral transmission charac 
teristic of said dichroic mirror means such that 
said light-sensitive means is particularly sensitive 
to the wavelengths of light transmitted by said 
dichroic mirror means to form latent images of the 
information modulated beam of light; 
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exposure control means for scanning the surface of 

said lightlsensitive means such that discrete areas 
of said light-sensitive means are successively ex 
posed to said transmitted light in accordance with 
the scanning of said surface; and 

means for printing a viewable image of the informa 
tion represented by said graphic means in ac 
cordance with the exposure of said light-sensitive 
means. 

14. A combination viewing and reproducing system 
in accordance with claim 13 wherein said means for 
printing comprises means for developing said latent 
images. 

15. A combination viewing and reproducing system 
in accordance with claim 14 wherein said light-sensi 
tive means comprises photoconductive means adapted 
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14 
to have a charge deposited thereon, and to have said 
charge dissipated in accordance with the exposure 
thereof to said transmitted light such that said latent 
images are electrostatic latent images. 

16. A combination viewing and reproducing system 
in accordance with claim 14 wherein said graphic 
means comprises micro?lm means having information 
pre-recorded thereon and magnifying means for pro 
jecting magni?ed images of said pre-recorded informa 
tion. 

17. A combination viewing and reproducing system 
in accordance with claim 16 wherein ‘said viewing 
means comprises rear projecting screen means adapted 
to receive said magni?ed images. 

* * * * * 


