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In general, this invention relates to a copying and 
reproducing device and, more particularly, to a device 
for copying and reproducing printed or written matter 
such as words, phrases, sentences or short paragraphs. 
The device is intended to be small enough to be manually 
portable so that it can be used wherever material is to 
be copied. 

It is often desirable to copy and reproduce printed 
matter from books and the like. This is particularly 
desirable for such professions as technical or other types 
of researchers, lawyers, and statisticians who review 
books, ?les and other literature and must copy pertinent 
facts therefrom. Copying by hand, particularly if there 
is any quantity of material to copy, is tedious and time 
consuming. There are presently available many types of 
photocopying machines. However, such machines are 
relatively large. Therefore, the material to be copied 
must be taken to the machines which takes time so that 
the material is not available to others who may want to 
use it. Further, such machines copy whole pages which 
is wasteful when many times only small portions of a 
page need be copied. Additionally, such machines many 
times will only copy loose pages and not pages from a 
bound volume. 

In order to avoid the foregoing, 
ducing device such as is shown in US. Patent 3,052,755 
was developed. The device shown in this patent utilizes 
a rotating grain of wheat light source in a pencil-type 
pickup to feed an electrosensitive copying machine. This 
device, however useful, had the limitation that the user 
would have to move the reading unit horizontally from 
left to right over the individual words or phrases to be 
copied. This would give an output, the effect of which 
was similar to that used in animated cartoons for “paint 
ing” words on a screen. 

In addition, there was no provision in prior devices 
for synchronizing the speed of the reading unit with the 
speed of the copying unit so that compression or stretch 
ing out of copied letters is avoided. 

Therefore, it is the general object of this invention to 
avoid and overcome the foregoing and other di?‘iculties 
of prior art practices by the provision of a new and better 
copying and reproducing device. 
A further object of this invention is the provision of 

a better copying and reproducing device utilizing a ?ber 
optic reader. , ' 

A still further object of this invention is to provide 
a new and more compact reader for a copying and repro 
ducing device which is lightweight andv easy to handle. 
Another object of this invention is to provide a new 

and better copying and reproducing device which can 
copy paragraphs, pictures or sentences selectively from 
printed matter. 

Still another object of this invention is the provision 
of a new and better copying and reproducing device for 
selectively copying portions of printed matter in which 
the reading head is synchronized with the copying device. 

a copying and repro 
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Another object is the provision of a new and better 

copying and reproducing device wherein the copying 
apparatus can be positioned at a remote point from the 
reading head. 

Other objects will appear hereinafter. 
For the purpose of illustrating the invention, there are 

shown in the drawings forms which are presently pre 
ferred; it being understood, however, that this invention 
is not limited to the precise arrangements and instrumen 
talities shown. 
FIGURE 1 is a schematic representation of the device 

of the present invention. 
FIGURE 2 is a side cross sectional view of a second 

embodiment of a reader incorporating the principles of 
the present invention. 

Referring to the drawing, the copying and reproducing 
device of this invention comprises in general a scanning 
or copying instrument generally designated by the 
numeral 10, a reproducing instrument generally desig 
nated by the numeral 12, and an amplifying and power 
generating circuit 14 connecting the scanning instrument 
10 to the reproducing instrument 12 to amplify and trans 
mit the information from one to the other. 
The scanning or copying instrument 10 comprises a 

housing 16 having an open end 18. The scanning instru 
ment 10 is small enough to be held in the hand of the 
user. Within casing 16 adjacent the open end 18 is a 
mask 20 which de?nes the opening exposing the interior 
of the casing 16 to the material to be copied. Normally, 
the open end 18 is placed adjacent the material which is 
to be copied so that it can be “seen” by the interior of 
the scanning head 10. 

Immediately adjacent the mask 20‘is a block 22 made 
of a plastic such as methyl-methacrylate resin (preferably 
of the type sold under the trademark “Lucite”) which 
is transparent and is useful in transmitting light to a ?ber 
optic scanning unit 24. The Lucite block 22 allows the 
user to see what graphic matter is being reproduced by 
transmitting the image being copied to a viewer. 
The ?ber-optic scanning unit 24 consists of a large 

number of glass ?ber arranged in a single effective line 
which will transmit an image by breaking it up into sepa 

‘ rate components and transmitting each of these compo 
nents independently from one end of the array to the other. 
In order for this to occur, the glass ?bers 24 must be in 
exactly the same arrangement at each end, or the picture 
will be scrambled or distorted at the exit end of the 
grouping. However, the ?bers need not be precisely ar 
ranged in the middle where the light is trapped. Since the 
glass ?bers are, gathered .very close together, they touch 
over an appreciable area and linkage may occur between 
?bers. For this reason, it is normally useful to insulate 
the ?bers from‘ one another by a thin jacket of transparent 
material whose index of refraction is lower than that of 
the ?bers. An additional advantage. of the thin jacket 
is that it protects the wall where total internal re?ec 
tion takes place, keeping it clean and smooth. It will 
be understood that since ?ber-optics depends upon the 
number of re?ections per unit length within each ?ber, 
the surface quality of the ?ber ‘must be very high if 
the light is not to be lost by surface scattering. For ex 
ample, a ray of light in a 50 micron ?ber may be re?ected 
3,000 to 4,000 times per foot. _ 
The ?bers 24 are arranged so that their distal ends 26 

extend across the length of the opening de?ned by the 
mask 20. The transmitting ends 28 of the ?ber array 24 
are placed adjacent a photosensitive strip 30 having coated 
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thereon a plurality of photocells, each sensitive to a par 
ticular ?ber end 28. It will be understood that the ?ber 
array 24 may have its ends 28 separated to a far greater 
extent than the distal ends 26. This would effect an am 
pli?cation of the image received by the distal ends 26*. 
Conversely, if the ?bers are spaced closer together at the 
transmitting end 28, a reduction of the image is achieved. 
Each of the photocells on the strip 30 is associated with 

a particular conductor and connected through a suitable 
cable 32 to the ampli?er and power generating circuit 14. 
Circuit 14 is intended to amplify each of the signals from 
the individual photocells in the photoconducting strip 30 
and to transmit a voltage signal only for those photocells 
which had not been excited. These signals are conducted 
through an output cable 34 to the connector 36 of a 
printing unit 38 associated with the reproducing device 
12. 
The printing unit 38 includes a printed circuit board 

40 on which are provided a plurality of printed circuit 
styli 42 having their recording ends 44 ?xedly mounted 
adjacent a strip 46 of recording paper. The strip 46 of 
recording paper is drawn from a supply reel 48 across a 
backing plate 50‘ where it passes beneath the styli 42. 
The paper strip 46 then passes to an electrostatic paper 
processor 52 and is drawn from the reel 48 by a suitable 
set of drive rollers 54. 
The styli ends 44 ride lightly on the paper strip 46 

which is an electrostatic paper, such as A.B. Dick electro 
static paper, so that when a voltage signal is applied to 
one of the styli 42, a mark (sometimes called a latent 
image.) will be made on the paper strip 46. The processor 
52 will develop the latent image so that it is visible to 
the naked eye. 
The reading instrument 10 includes a synchronizing 

roll 56rotatably mounted along one side of the housing 
'16 so that it frictionally engages the material to be 
copied. Thus, as the housing 16 is moved along a page 
of printed matter, the wheel 56 will rotate in accordance 
with the speed of movement. The synchronizing wheel 
56 controls a synchronizing relay 58 whose contacts con 
trol a stepping motor 60 through conductors 62. The 
stepping motor 60 provides the power for drive rolls 
54 so that the paper 46 will move under the ends 44 of 
the styli 42 at a rate in accordance with the speed of 
movement of the reading unit 10. Further, there is pro 
vided a mask adjustment control 64 for controlling the 
opening of the mask 20 in accordance with the particular 
‘material to be copied. 

v In use, the person utilizing the reader 10 places it 
on the printed matter to be copied. He can see what he 
is copying by merely looking through the transparent 
Lucite block 22. As he moves the reader unit 10’ along 
the printed page, the synchronizing reel 56 turns, caus 
ing stepping motor 60 to rotate and drive rolls 54 to 
pull strip 46 under the ends 44 of the styli 42 at a speed 
in accordance with the speed of movement of the reading 
unit 10. 

In the present invention, it is intended that ambient 
light will be su?icient to provide a light signal for the 
reading unit 10. If desired, a separate light source can be 
attached to the reading unit to illuminate the printed mat 
ter to be copied. 

‘If the light (ambient or not) shines onto an unprinted 
portion of the page, the light is re?ected off of the White 
page. Those ?bers adjacent the white portion pick up 
the re?ected light and transmit it to the photocell strip 
30. When light shines on a particular photocell, a current 
is produced which is ampli?ed by the ampli?er 14. The 
ampli?er 14 then prevents a voltage signal from passing 
to the particular styli 42 associated with the particular 
energized light 30. The ampli?er 14, in a preferred em 
bodiment, was a plurality of common collector transistor 
ampli?ers individually connected to each photocell. The 
common collector ampli?er was chosen because of its 
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4 
extremely high input impedance. This high input imped 
ance matches the impedence of the photocell. In this 
manner, ‘very little current will be drawn through the 
photocells and overheating will be prevented. Further, 
by utilizing photocells in their high impedance range (10 
megohms for dark signals and 1.2 megohms for light sig 
nals) the reader need not include a separate light source. 
Thus low light levels may be used during reading. 

Those ?bers 24 which have their ends 26 adjacent a 
printed portion of the sheet, will not excite their associ 
ated photocells on the strip 30. In this case, there would 
be little current applied to the associated transistor of 
ampli?er 14. For the particular ?ber and photocell which 
was not excited, a voltage signal would be transmitted 
through conductor 34 to connector 36 and the particular 
stylus 42 associated therewith. The energized stylus 
would apply the voltage signal to make a latent image 
or mark on the paper 44. 

Since a voltage signal is applied to the styli 42‘ as the 
ends 26 sweep across the printed matter, marks are made 
on the paper 46 which will take the same shape and con 
?guration as the printed matter being copied. Thus, the 
printed matter will be identically reproduced on the 
paper strip 46. If desired, suitable perforations 66 can 
be placed on the strip 46 so that uniform lengths of copied 
material can be made and stored as on 3" x 5" cards. 

Since scanning instrument 10 is small enough to be 
carried in the hand, and is connected to the amplifying 
unit 14 and the reproducing unit 12 merely by electrical 
wiring, the reproducing instrument 12 and the circuitry 
14 canbe located at one place and the scanning instrument 
10 carried to a different location to be used. For ex 
ample, in a library, the reproducing instrument 12 and the 
electronic circuitry 14 can be located at a central posi 
tion and connected to a plurality of outlet plugs located 
at various places throughout the library. When a person 
desires to copy something from a book or magazine or 
the like, he merely plugs the scanning instrument into the 
nearest outlet and moves the scanning instrument over the 
printed matter to be copied. Therefore, the person can 
move from place to place throughout the library and 
copy any desired matter at any location. When the per 
son has completed his work, he returns to the location of 
the recording instrument and tears off the strip contain— 
ing the reproduced printed matter and arranges it for his 
own use. Thus, one can copy any printed matter from a 
line to a paragraph or a picture simply and easily. Since 
the scanning instrument can be carried to the matter to be 
copied, there is no time lost in carrying the books to the 
copying machine and back to the shelves. Also, since 
the books are not taken away from the shelves, they are 
always available. Furthermore, the reproduction takes 
place almost simultaneously with the copying so that the 
copying operation is much quicker than with full page 
photocopying machines which require the delay in proc 
essing the entire page. 

In FIGURE 2, there is shown a second reading head 70 
built in accordance with the principles of the present in 
vention. The reading head 70 includes a housing 72 
having an open end 74 adapted to be placed adjacent a 
graphic image to be copied. The open end 74 has a mask 
76 spaced from the open end which determines the amount 
of material to be copied. 

Spaced from the mask 76 is a suitable geometric optical 
lens system 78 mounted on supports 80 and 82 for direct 
ing the image seen through the mask 76 onto a photocell 
conducting strip 84. The photocell conducting strip 84 
is exactly similar to the photocell conducting strip 30. 
shown in FIGURE 1 and has connected thereto a suitable 
conductor conduit 86. ' 

Between the geometric lens 78 and the photocell con 
ducting strip 84 there may be placed a suitable mirror 
beam splitter or viewer 88 directed at an angle to the 
vertical. ‘The mirror beam splitter 88 allows the image 
to pass therethrough to the photocell conducting strip 
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84 and additionally re?ects the image to a mirror 90 spaced 
adjacent a window 92 in the back wall of the housing 72. 
The mirror 90 directs the image from the mask 76 into 

a viewer lens 94 so that the person utilizing the instrument 
can easily see what he is copying. , 

It should be noted that the geometric optical lens sys 
tem 78 may be utilized to expand or reduce the image seen 
by the mask 76. By placing the mask 76 adjacent the 
open end 74 of the reading head 70‘, the user will always 
see exactly what is being copied. The conduit 86 is con 
nected to the ampli?er circuitry 14 and the reproducing 
apparatus 12 shown in FIGURE 1 in the same manner as 
the conduit 32 was connected. 
The present invention may be embodied in other spe 

ci?c forms without departing from the spirit or essential 
attributes thereof and, accordingly, reference should be 
made to the appended claims, rather than to the fore 
going speci?cation as indicating the scope of the invention. 
We claim: 
1. Copying and reproducing apparatus comprising a 

scanning head having an outer housing with an opening at 
the bottom thereof, a ?ber-optic array comprising a group 
of light transmitting discrete ?bers mounted within said 
housing, said array having one end thereof in an orderly 
arrangement adjacent the bottom of said housing, light 
sensitive pickup means adjacent the other end of said 
array for producing electrical signals in accordance with 
the light transmitted by said ?bers, and recording means 
adapted to receive said light sensitive pickup means sig 
nals for recording a pattern determined by said orderly 
arrangement of said one end of said ?bers, said recording 
means including a recording head and a web on which 
said pattern is recorded, drive means for producing rel 
ative movement between said recording head and said 
web, scanning head position sensing means for sensing 
the position of said scanning head, and synchronizing 
means adapted to control said drive means in accordance 
with signals received from said scanning head position 
sensing means to control the relative movement of said 
web with respect to said recording means in accordance 
with the position of said scanning head. 

2. Copying and reproducing apparatus comprising a 
scaning head having an outer housing with an opening at 
the bottom thereof, a ?ber-optic array comprising a group 
of light transmitting discrete ?bers mounted within said 
housing, said array having one end thereof in an orderly 
arrangement adjacent the bottom of said housing, light 
sensitive pickup means adjacent the other end of said ar 
ray for producing electrical signals in accordance with 
the light transmitted by said ?bers, and recording means 
adapted to receive said light sensitive pickup means signals 
for recording a pattern determined by said orderly ar 
rangement of said one end of said ?bers, said array com 
prising an effective single line of light transmitting discrete 
?bers, said recording means including a recording head 
arranged to record said signals on a web in a single straight 
line, a light transparent block between said one end of 
said array and said opening in the bottom of said housing, 
and mask means for controlling the size of said opening 
in said bottom of said housing. 

3. Copying and reproducing apparatus comprising a 
scanning head having a housing with an opening at the 
bottom thereof, a mask across said opening passing light 
signals into said housing, optical transmission means dis 
posed within said housing adjacent said mask for ac 
curately transmitting said light signals, light sensitive 
pickup means responsive to said optical transmission 
means to receive said light signals, said light sensitive 
pickup means producing discrete electrical signals in ac 
cordance with said light signals, and recording means 
adapted to receive said light sensitive pickup means sig 
nals for recording a pattern determined by said discrete 
electrical signals, said recording means including a re 
cording head and a web on which said pattern is recorded, 
drive means for producing relative movement between 
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said recording head and said web, scanning head position 
sensing means for sensing the position of said scanning 
head, and synchronizing means adapted to control said 
drive means in accordance with signals received from 

. said scanning head position sensing means to control the 
relative movement of said web with respect to said record 
ing means in accordance with the position of said scan 
ning head. 

4. Copying and reproducing apparatus comprising a 
scanning head having a housing with an opening at the 
bottom thereof, a mask across said opening passing light 
signals into said housing, optical transmission means dis 
posed within said housing adjacent said mask for ac 
curately transmitting said light signals, light sensitive 
pickup means responsive to said optical transmission 
means to receive said light signals, said light sensitive 
pickup means producing discrete electrical signals in ac 
cordance with said light signals, and recording means 
adapted to receive said light sensitive pickup means signals 
for recording a pattern determined by said discrete elec 
trical signals, said optical transmission means including 
an optical viewing means, said optical viewing means be 
ing operative to additionally transmit said light signals to 
a viewing apparatus whereby the user may continuously 
see the pattern being copied. 

5. The copying and reproducing apparatus of claim 4 
wherein said optical viewing means includes a transparent 
lock, said transparent block being spaced Within said 

housing adjacent said mask. 
6. Copying and reproducing apparatus comprising a 

scanning head having a housing with an opening at the 
bottom thereof, a mask across said opening passing light 
signals into said housing, optical transmission means dis 
posed within said housing adjacent said mask for ac 
curately transmitting said light signals, light sensitive 
pickup means‘ responsive to said optical transmission 
means to receive said light signals, said light sensitive 
pickup means producing discrete electrical signals in ac 
cordance with said light signals, and recording means 
adapted to receive said light sensitive pickup means sig 
nals for recording a pattern determined by said discrete 
electrical signals, said optical transmission means includ 
ing a geometrical optical lens system, said lens system 
being placed within said housing between said mask and 
said light sensitive pickup means, a beam splitter, said 
beam splitter being spaced adjacent said geometrical opti 
cal lens system for allowing passage of said light signals 
to said light sensitive pickup means and additionally for 
transmitting said light signals to a viewing apparatus. 

7. The copying and reproducing apparatus of claim 
6 wherein said viewing apparatus includes a mirror 
mounted on a wall of said housing, said mirror trans 
mitting said light signals to a viewing lens mounted on 
said wall of said housing. 

8. Copying and reproducing apparatus comprising a 
‘scanning head having an outer housing with an opening 
at the bottom thereof, a ?ber~optic array comprising a 
group of light transmitting discrete ?bers mounted within 
said housing, said array having one end thereof in an 
orderly arrangement adjacent the bottom of said housing, 
light sensitive pickup means adjacent the other end of said 
array for producing electrical signals in accordance with 
the light transmitted by said ?bers, and recording means 
adapted to receive said light sensitive pickup means sig 
nals for recording a pattern determined by said orderly 
arrangement of said one end of said ?bers, said array 
comprising an effective single line of light transmitting dis 
crete ?bers, said recording means including a recording 
head arranged to record said signals on a web in a single 
straight line, said recording head being a printed circuit 
board, said printed circuit board having a plurality of con 
ductors thereon, each particular conductor on said printed 
circuit ‘board being responsive to a particular discrete 
?ber in said ?ber array, said recording means including 
a source of electrical energy, said light sensitive pickup 
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means being operative to control said source to energize 
particular printed circuit conductors in accordance with 
the light transmitted by said ?bers, said web being sensi 
tive to signals from said source to produce marks on said 
web in accordance therewith, a roller mounted on said 
housing adjacent the bottom thereof, said roller fric 
tionally engaging the surface of said matter to be copied 
to produce a signal proportional to the speed of move 
ment of said housing with respect to said matter, said 
recording head and said Web being movable with respect 
to each other, drive means for said recording means, and 
synchronizing means controlled by said roller signal to 

8 
energize said vdrive means in accordance with the speed 
of said housing with respect to said matter. 
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