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[57] ABSTRACT 
Disclosed is a method and apparatus for detecting 
data recorded at a predetermined position on a photo 
graphic recording medium. The apparatus includes 
signal-light projection means for projecting light to the 
predetermined position on the photographic recording 
medium and signal-light detection means positioned to 
receive and detect the intensity of the signal light leav 
ing the photographic recording medium. The magni 
tude of the signal light leaving the photographic re 
cording medium is affected by the data recorded at 
the predetermined position. In its preferred embodi 
ment, the apparatus is an exposed-frame detector for 
detecting whether a particular frame on a photo 
graphic recording medium having a plurality of dis 
crete frames has been exposed. The apparatus in 
cludes mask means for producing a black border on 
each frame, the black border being opaque and re 
?eeting the signal light at a reduced predetermined in 
tensity. The signal-light detection means measures the 
reduced intensity of signal light and can inform the 
operator, though conventional electric circuitry, that 
the particular frame has already been imaged. 

11 Claims, 3 Drawing Figures 





METHOD AND APPARATUS FOR DETECTING 
DATA ON A PHOTOGRAPHIC RECORDING 

MEDIUM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to systems for 

photographically storing data, and more particularly, to 
an apparatus for detecting data recorded at a predeter 
mined position on a electrophotographic ?lm. 
Description of the Prior Art 
Stimulated by the costs incurred in storing the ever 

increasing volume of documentary material which is 
presently being generated, considerable effort has been 
expended in the design and development of various 
electrophotographic and other data storage and re 
trieval systems. Particular emphasis has been placed on 
the design of microphotographic systems which may be 
used to decrease the physical bulk of such stored mate 
rials without sacrificing file retrieval and/or copy repro 
duction capabilities. 
A particularly desirable microphotographic copying 

system has been developed which records data from 
documents upon discrete frames of a multi-frame mi 
crofiche, This type of micro?che is a transparent elec— 
trophotographic ?lm having a substrate of transparent 
material, such as five mil polyester base, with a thin 
transparent conductive layer coated thereon as well as 
an additional outer layer of a suitable transparent pho 
toconductive material. Any number of various films in 
the art may be utilized with equal efficiency in this type 
of apparatus, such as those disclosed in US Pats. Nos. 
3,290,147; 3,314,788; and 3,615,404, which are herein 
incorporated by reference. 
An operator places a microfiche within the photo 

copying machine and sequentially records images of 
documents on individual frames in the microfiche. The 
number of frames in a microfiche might be sixty or 
more, and it is common for the operator to record doc 
ument information on several of the frames and then 
remove the microfiche for storage until later informa~ 
tion is desired to be recorded on other frames of the mi 
crofiche. When the partially imaged microfiche is re‘ 
turned to the copying machine for further recording of 
document information, the operator must selectively 
position the first unimaged frame which sequentially 
follows the last imaged frame onto the imaging optical 
axis. While this can be done by the operator noting the 
position of the last imaged frame and pressing an index 
ing control button to move the next frame into position, 
this method is time consuming and subject to error. If 
the operator erroneously selects a previously imaged 
frame and proceeds to project a new image upon that 
frame, he could superimpose additional data upon the 
frame, perhaps resulting in obliteration of the previous 
image. 
Therefore, it is an object of the invention to provide 

an apparatus for detecting information, in general, re 
corded on a ?lm and particularly information which in» 
dicates whether a selected frame has already been im 
aged. 

SUMMARY OF THE INVENTION 

The apparatus of the invention employs the light 
transmitting and reflecting properties of the photocon 
ductive layer of a microfiche. Specifically, the surface 
of the photoconductive layers used in transparent elec 
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2 
trophotographic recording mediums specularly reflect 
a beam of light from the surface when undeveloped 
with toner particles. However, when the photoconduc 
tive surface has been electrostatically charged and ex 
posed to a light pattern and developed with toner parti 
cles, such as carbon particles, the dark toned areas sig 
nificantly reduce the light transmission and re?ecting 
properties of the photoconductive layer. Thus, the 
magnitude or intensity of the light re?ected from or 
passed through the toned area on the photoconductive 
layer will be significantly reduced. 
The invention includes signal-light projection means 

for projecting light to a predetermined position on a se 
lected frame of the photographic recording medium, 
and signal-light detection means positioned to receive 
and detect the intensity of the signal light coming from 
the photographic recording medium. The preferred 
form of the invention includes means within a photo 
graphic recording apparatus associated with the inven 
tion for causing the predetermined position of each 
frame to be toned upon imaging the frame, whereby the 
intensity of the signal light received by the signal-light 
detection means is reduced if the frame has been ex 
posed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagramatic sectional view showing an 
electrophotographic recording apparatus within which 
the invention is employed. 
FIG. 2 is a plan view of a microfiche useful with the 

invention, illustrating several exposed frames. 
FIG. 3 is an enlarged partial view of an imaged frame 

of the micro?che illustrated in FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT OF THE INVENTION 

The electrophotographic recording apparatus in 
which the present invention is preferably used is dia 
gramatically illustrated in FIG. 1. The apparatus in 
cludes an enclosure I0 having top panel with a trans— 
parent copyboard 15 upon which the document 16 to 
be copied is placed. Within the enclosure 10, is a pro 
jection lamp 17, which reflects a light off of document 
16 onto mirror 14 where the image is projected along 
imaging optical axis 18, through a lens 19 mounted in 
a charge and image module 13, and onto the selected 
frame of a micro?che 12. Within the charge and image 
module 13 is a'corona charging needle 20, which is 
charged by aconventional high voltage potential (not 
shown) to produce a corona and electrostatically 
charge the photoconductive layer of the frame posi 
tioned against the module 13. The charge and image 
module 13 includes mask 21, forming an opening 22 
against which the selected frame on the microfiche 12 
is positioned. After charging, the light image from the 
document is projected onto the photoconductive layer 
of the frame being imaged to pattern dissipate the 
charge and produce a latent electrostatic image. The 
imaged frame can be rendered visible by applying elec 
trostatically charged developer particles, such as car 
bon particles, to the imaged surface where the particles 
adhere in the image pattern to the surface ofthe photo 
conductive layer by electrostatic attraction. A perma 
nent visible image can be obtained. for example. by 
using developer particles which can be heat fused to 
the photoconductive layer and subjecting it to a heat 
application step. The developing steps are most conve 
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niently accomplished at a location away from the 
charge and image module 13 by any conventional de 
veloping means. . 

The preferred form of the invention is an exposed 
frame indicator which includes dark mask means 27 at 
the border regions of the copyboard 15 for producing 
a dark border region around the imaged frame of the 
micro?che. FIG. 3 illustrates an imaged frame of the 
micro?che 12 of FIG. 2, where 31 generally indicates 
the boundaries of this particular frame, 32 illustrates 
the dark border formed by imaging the document 
through a copyboard 15 having dark mask means 27, 
and 33 illustrates data recorded from the document. 
The invention further includes light projection means 
23 which directs a beam of light 24, onto dark border 
region 32 of the imaged frame and a signal~light detec 
tor 26 which detects the re?ected signal light from the 
.surface of the photoconductive layer. The signal-light 
detection means 26 can be provided by a conventional 
photocell which can measure the intensity oflight it re 
ceives. 
Although many arrangements of the signal-light pro 

jection means 23 and signal-light detection means 26 
can be employed, it is preferred that the projection 
means 23 is located adjacent the border of the copy 
board 15 so that the signal light beam 24 is assured of 
being projected onto the predetermined position of the 
frame where the dark border 32 will be developed. 
Also, it is preferred that the signal-light detecting 
means 26 be mounted within the charge and image 
module 13 at a position off of the imaging axis 18 so 
that it does not interfere with imaging of the micro 
fiche. This arrangement can be satisfactorily accom 
plished because the surface of the photoconductive 
layer spccularly reflects light at an angle which directs 
the re?ected beam of light out of the imaging axis 18. 

In operation, the highly re?ective surface of an unde 
veloped photoconductive layer re?ects a relatively 
strong light beam to the signal-light means 26. But, 
after development of a particular frame, whereupon 
dark toner particles are deposited and fused to form a 
dark border region 32, the intensity of the re?ected sig 
nal light is significantly diminished, and the reduced 
signal is detected by the detector means 26. An electric 
signal dependent upon the magnitude of the signal light 
received by the signal-light detection means 26' can be_ 
produced by conventional means for purposes of in 
forming the operator that the frame has already been 
exposed. The operator can be informed by a warning 
light and/or electrical control means to prevent inad 
vertent re-imaging of an already imaged frame. 
Although the preferred embodiment of the invention 

isas described above, it will be obvious to one skilled 
in the art that many variations within the scope of the 
invention can be practiced. For example, the data re 
corded upon an imaged frame does not‘have to be in 
the form 'of a dark border, although this is preferable 
in that it also produces an attractive arrangement on 
the imaged micro?che and it permits wide latitude in 
placing the signal-light projection and detection means 
23 and 26. The data could also be in the form of a sin 
gle dark mark imaged at the predetermined position 25 
on the frame, or a number of marks or particular ?g 
ures (including numerals and letters) which would pro 
duce a varying intensity or magnitude re?ected signal 
light, the intensity or magnitude of which depends upon 
the number of or type of ?gures. With this latter ar 
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4 
rangement, it would be possible to detect such informa 
tion as frame number or other identifying information, 

Additionally, the positions of the signal-light projec 
tion means 23 and signal-light detection means 26 
could be altered, although these particular positions 
are highly advantageous for the microphotographic re 
cording apparatus illustrated in FIG. 1. The projection 
means 23 and detection means 26 could be in reverse 
position. The detection means 26 could also be outside 
of the module 13, or even on the opposite side of the 
?lm 12, in which case the signal-light detection means 
would determine the intensity of the light beam 24 
passing through the film 12. However, in an apparatus 
of the type illustrated in FIG. 1, where the microfiche 
12 is commonly positioned in a carrier (not shown), it 
is not convenient to pass the light through the film be 
cause of interference by the carrier. A further arrange 
ment which could be utilized is the use of multiple sig 
nal-light projection means, each projecting a beam to 
a different predetermined position 25 on the frame, 
with either one or a plurality of signal~light detection 
means receiving the reflected light. 

It is also possible to advantageously employ the in 
vention where the photographic recording medium re 
?ects light diffusely, rather than spccularly or the sig 
nal-light projection means 23 could be an ordinary 
lamp casting light in all directions rather than in a 
beam. However, it is far more convenient in avoiding 
“noise” interference from outside sources of light if the 
signal light is projected in a beam and the light is specu 
larly reflected. A spccularly re?ected beam oflight will 
form a cone shape beam with equal light intensity at all 
positions in the cone for equal distances from the re 
?ecting surface. Therefore, the placement of the signal 
light detection means 26 is not limited to a single line, 
but can be placed over a larger area. 
What is claimed is: 
1. In an apparatus for selectively imaging discrete 

frames on a photographic recording medium having a 
plurality of frames thereon and upon which imaging is 
accomplished by projecting an illuminated image from 
a document through a lens and onto the selected frame 
on the photographic recording medium, an exposed- , 
frame detector comprising: 

signal-light projection means for projecting light to a 
predetermined position on each frame of the pho 
tographic recording medium; _ 

signal-light detection means positioned to receive the 
signal light leaving the photographic recording-me 
dium and for detecting the magnitude of the signal 
light leaving the photographic recording medium; 
and t ' 

means within the apparatus for causing the predeter 
mined position of each frame to change its optical 
properties upon developing an image on the frame. 
whereby the magnitude of the signal light received 
be the signal-light detection means is reduced, 

2. The exposed-frame detector according to claim 1. 
wherein the means for causing the predetermined posi 
tion on each frame to change its optical properties 
upon developing an image on the frame is provided by 
dark mask means around the border of a copyboard 
upon which the document is placed. the dark mask 
means producing a dark border on each frame. 

3. The exposed-frame detector according to claim I, 
wherein the signal light is projected in a beam and is 
specularly reflected from the surface of the photo 
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graphic medium in a re?ected conical shaped beam, 
and the signal-light detection means is positioned in the 
path of the re?ected beam. 

4. Apparatus for detecting data recorded at a prede 
termined position on each frame of a multi-frame elec 
trophotographic ?lm having a photoconductive layer 
which specularly re?ects light at one intensity if it has 
not been developed with dark toner particles and at a 
lesser intensity if it has dark toner particles developed 
on it, the apparatus comprising: 

signal-light projection means for projecting a beam of 
light to the predetermined position of a selected 
frame, whereby the light is re?ected from the sur 
face of the photoconductive layer in a re?ected 
beam and the amount of light re?ected is depen 
dent upon the data recorded at the predetermined 
position; and 

signal‘light detection means positioned in the path of 
the re?ected beam for detecting the intensity of the 
re?ected signal-light. 

5. In an apparatus for selectively imaging discrete 
frames on a transparent electrophotographic micro 
fiche, comprising document holding means for holding 
a document to be imaged on the microfiche, means for 
projecting the image of the document along an optical 
axis to a selected frame on the microfiche, and a charge 
and image module positioned on the optical axis and 
including a lens and electrostatic charging element, an 
apparatus for detecting data recorded in a predeter 
mined position on each frame of the micro?che com 
prising: 

signal-light projection means mounted adjacent the 
border of the document holding means for project 
ing a signal light in a beam through the lens and 
onto the predetermined position of the selected _ 
frame, whereby the light is specularly reflected 
from the surface of the microfiche in a beam, the 
intensity of which is dependent upon the data re 
corded at the predetermined position; and 

signal-light detecting means for detecting the inten 
sity of the re?ected signal light and positioned in 
the path of the re?ected beam and within the 
charge and image module. 

6. Apparatus for detecting data according to claim 5, 
wherein the signal light detecting means is positioned 
off of the optical axis, whereby it does not interfere 
with imaging of the microfiche. 

7. Apparatus according to claim 6, wherein the data 
_to be detected is a dark border surrounding the se 
lected frame, and the apparatus further includes dark 
mask means surrounding the document holding means, 
the mask means producing on opaque border on the 
frame upon imaging and developing of the frame. ' 
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8. A method of detecting whether a frame has been ' 
exposed in an apparatus for selectively imaging discrete 
frames on a photographic recording medium having a 
plurality of frames thereon and upon which imaging is 
accomplished by projecting an illuminated image from 
a document through a lens and onto the selected frame 
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on the photographic recording medium, the method 
comprising the steps of: 

projecting a signal image onto a predetermined posi 
tion of a frame when imaging the frame, the signal 
image becoming opaque upon developing the 
frame; 

projecting a signal light to the predetermined posi~ 
tion on the frame of the photographic recording 
medium, whereby the signal light is re?ected from 
the surface of the predetermined position at one 
intensity if the frame has not been imaged and at 
a lesser intensity if the frame has been imaged; and 

measuring with light detection means the intensity of 
the signal light re?ected from the predetermined 
position to thereby determine whether the frame 
has been exposed. 

9. Method according to claim 8, wherein the signal 
data projected onto the predetermined position of each 
frame is a dark border surrounding the frame. 

10. Method for detecting data recorded at a prede 
termined position on each frame of a multi-frame elec 
trophotographic film having a photoconductive layer 
which specularly re?ects light at one intensity if it has 
not been developed with dark toner particles and at a 
lesser intensity if it has dark toner particles developed 
on it, the method comprising the steps of: 

projecting a beam of light to the predetermined posi 
tion of a selected frame, whereby .the light is re 
?ected from the surface of the photoconductive 
layer in a re?ected beam and the amount of light 
re?ected is dependent upon the data recorded at 
the predetermined position; and 

measuring the amount of the re?ected light with light 
detection means positioned in the path of the re 
?ected beam. 

11. In an apparatus for selectively imaging discrete 
frames on a transparent electrophotographic micro 
fiche, comprising document holding means for holding 
a document to be imaged on the microfiche, means to 
project the image of the document along an optical axis 
to a selected frame on the microfiche, and a charge and 
image module positioned on the optical axis and in 
cluding a lens and electrostatic charging element, 

the method of detecting data recorded in a predeter 
mined position on each frame of the microfiche, 
comprising the steps of: 
projecting a signal light from a position adjacent 
the border of the document holding means 
through a lens and onto the predetermined posi 
tion of the selected frame, whereby the light is 
specularly re?ected from the surface of the mi 
cro?che in a re?ected beam, the intensity of 
which is dependent upon the data recorded at the 
predetermined position; and 

measuring the intensity of the light with signal-light 
detecting means positioned in the path of the re 
?ected beam and within the charge and image 
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