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(57) ABSTRACT 
In a handy reader/printer apparatus for reading re 
corded information from a desired portion of a medium 
to be read and printing read information on a desired 
portion of a medium to be printed, the apparatus has a 
housing having an opening in a lower surface thereof 
and placed on the medium to be read or printed such 
that the desired portion of the medium can be fitted in 
the opening, a reader unit, arranged in the housing, for 
reading the recorded information of the desired portion 
of the medium to be read fitted in the opening while the 
housing is placed on the medium, a printer unit, ar 
ranged in the housing, for printing data in the desired 
portion of the medium to be printed fitted in the open 
ing while the housing is placed on the medium, a mem 
ory for storing data read by the reader unit upon opera 
tion of the reader unit, and a readout unit for reading 
out the storage data from the memory as the printing 
data to the printer unit upon operation of the printer 
unit. 

30 Claims, 14 Drawing Sheets 
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1. 

HANDY READER/PRNTER APPARATUS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to a handy reader/printer appa 
ratus and, more particularly, to a handy reader/printer 
apparatus for reading recorded information of a desired 
portion in a document and printing the read information 
in a desired portion on paper. 
A conventional reader/printer apparatus having both 

reader and printer functions comprises a platen and a 
carrier moved adjacent to the platen along its longitudi 
nal direction. The carrier has a reader unit and a printer 
unit. 

Since the conventional reader/printer apparatus of 
this type uses the platen, however, the overall system is 
larger and is not handy. In the conventional reader/- 
printer apparatus, a document to be read and paper to 
be printed with the information are both wound around 
the platen. Therefore, information cannot be read from 
a three-dimensional object such as a book, or the read 
information cannot be printed on a three-dimensional 
object such as a notebook. 
Another conventional reader/printer apparatus of 

this type is a portable copying machine. The portable 
copying machine can only copy information on sheets 
present therein. A copying image cannot be formed on 
a desired medium at desired locations outside the na 
chine as needed. 

SUMMARY OF THE INVENTION 

It is, thereof, an object of the present invention to 
provide a new and improved handy reader/printer ap 
paratus in which a compact, portable structure provides 
high flexibility and information can be read from a 
three-dimensional object such as a book and the read 
information can be printed on a three-dimensional ob 
ject such as a notebook. 

According to the present invention, there is provided 
a handy reader/printer apparatus for reading informa 
tion from a desired portion of a medium to be read and 
printing the read information in a desired portion of a 
medium to be printed, the apparatus comprising: 
a housing having an opening in a lower surface 

thereof and placed on the to be read or printed medium 
such that the desired portion of the medium can be 
fitted in the opening; 
a reader unit, arranged in the housing, for reading the 

recorded information of the desired portion of the read 
ing medium fitted in the opening while the housing is 
placed on the reading medium; 

a printer unit, arranged in the housing, for printing 
data in the desired portion of the medium to be printed 
fitted in the opening while the housing is placed on the 
medium to be printed; 

a memory for storing data read by the reader unit 
upon operation of the reader unit; and 

a readout unit for reading out the storage data from 
the memory and supplying it as the printing data to the 
printer unit upon operation of the printer unit. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 
These and other objects and features of the present 

invention can be understood by reference to the accom 
panying drawings, in which: 
FIG. 1 is a longitudinal sectional view of a handy 

reader/printer apparatus according to an embodiment 
of the present invention; 
FIG. 2 is a perspective view showing the outer ap 

pearance of the apparatus of FIG. 1; 
FIG. 3 is a sectional view of the apparatus taken 

along the line A-A of FIG. 1; 
FIG. 4 is an enlarged sectional view of the apparatus 

taken along the line B-B of FIG. 3; 
FIG. 5 is an enlarged sectional view of the apparatus 

taken along the line C-C of FIG. 3; 
FIG. 6 is a sectional view of the apparatus taken 

along the line D-D of FIG. 5; 
FIG. 7 is a sectional view of the apparatus taken 

along the line E-E of FIG. 6; 
FIG. 8 is a sectional view of the apparatus taken 

along the line F-F of FIG. 7; 
FIG. 9 is a sectional view of the apparatus taken 

along the line G-G of FIG. 7; 
FIG. 10 is a longitudinal sectional view of a carrier 

case of FIG. 2; 
FIG. 11 is a plan view of an H portion shown in FIG. 

10; 
FIG. 12 is an enlarged view of an I portion shown in 

FIG. 10; 
FIG. 13 is a perspective view of a printer unit in 

serted in the carrier case shown in FIG. 2; 
FIG. 14 is a perspective view of a printer housing and 

an ink tape cassette which constitute a printer unit of 
FIG. 13; 
FIG. 15 is a longitudinal front view of the printer 

housing shown in FIG. 14; 
FIG. 16 is a longitudinal front view of the ink tape 

cassette shown in FIG. 14; 
FIGS. 17 and 18 are respectively enlarged sectional 

views of the printer unit taken along the line J-J of 
FIG. 13; 
FIGS. 19 and 20 are perspective views showing the 

read states of the reader/printer apparatus, respectively; 
FIGS. 21 and 22 are perspective views showing the 

printing states of the apparatus of FIGS. 1 and 2; and 
FIG. 23 is a block diagram showing the schematic 

arrangement of a controller used in the apparatus of 
FIGS. 1 and 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A reader/printer apparatus according to an embodi 
ment of the present invention will be described with 
reference to the accompanying drawings. 
A handy reader/printer apparatus has an outer ap 

pearance shown in FIG. 2 and the following arrange 
et. 
Referring to FIGS. 1 to 3, reference numeral 11 de 

notes a flat box-like apparatus housing constituted by 
upper and lower case 11a AND 11b. A rectangular 
elongated space 12 open to the upper surface of the 
housing is formed at the center of the housing 11. The 
housing 11 has a compact size: a length of about 17 to 20 
cm; a width of about 8 to 10 cm; and a thickness of 
about 3 cm. The user can carry the housing 11 in one 
hand. The space 12 has an area of about 10 cm x 5 cm. 
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Reference numeral 13 denotes a reading/printing 
opening formed in the lower surface of the housing 11. 
The opening 13 has the same length as that of the space 
12 and a width slightly smaller than that thereof. More 
specifically, the opening 13 has a size (about 10 
cm x about 4 cm). 
The housing 11 is placed on a medium to be read 

(e.g., a book, a newspaper or other printed matter) dur 
ing reading. However, during printing, the housing 11 is 
placed on a medium to be printed (e.g., a notebook or 
other recording paper). Recesses 14 are formed at two 
longitudinal sides of the housing 11, as shown in FIG. 2, 
so that the user can firmly hold the housing 11 at the 
recesses 14. Referring to FIG. 2, reference numeral 15 
denotes a power switch arranged on the upper surface 
of the housing 11. 

Reference numeral 16 denotes a carrier case which 
can be pivotally fitted in the space 12 and can stand up 
on the housing 11. The case 16 incorporated a 4-cm 
wide reader unit for reading recorded information on 
the reading medium and a 4-cm wide printer unit for 
printing read information on the printing medium. 
When the reader/printer apparatus is not used, the 

case 16 is fitted in the space 12 of the housing 12, as 
indicated by the solid lines of FIG. 2, so that the upper 
surface of the case 16 has substantially the same level as 
that of the upper surface of the housing 11. However, 
when the reader/printer apparatus is used, the case 16 
stands up vertically as indicated by the alternate long 
and two short dashed lines of FIG. 2. In the standing 
state, the case 16 can be manually moved along the 
longitudinal direction of the space 12. 
The arrangement of the case 16 will be described. 

The case 16 has a rectangular member which has two 
open ends. The case 16 is pivoted at a proximal portion 
thereof and is supported by the housing 11 such that the 
standing case 16 can be moved along the longitudinal 
direction of the space 12. 

Referring to FIG. 3, reference numerals 17 denote 
horizontal shafts mounted at the two ends of the proxi 
mal portion of the case 16. The shafts 17 are inserted in 
elongated openings 11c extending along substantially 
the entire length of the space 12, respectively. 

Front and rear pairs of arms 18 are respectively fixed 
on the shafts 17 to extend downward toward two sides, 
as shown in FIGS. 5 and 6. Horizontal shafts 19 are 
fixed at the distal ends of the arms 18, respectively. 
Vertical rollers 21 are rotatably mounted on the shafts 
19 and are in rolling contact with horizontal rail sur 
faces 20a formed on the inner bottom surfaces of the 
lower case 11b of the housing 11, respectively. The 
shafts 17 are supported without being rotated and kept 
balanced by the rollers 21 which are in rolling contact 
with the surfaces 20a of the housing 11. 
The case 16 is pivotally supported by the shafts 17. 

The case 16 can be pivoted about the shafts 17 to stand 
up. At the same time, the case 16 can be moved in the 
standing state along the longitudinal direction of the 
space 12 while the rollers 21 are guided along the sur 
faces 20a. 

Horizontal rollers 22 are mounted at the distal ends of 
the shafts 19 and are in rolling contact with vertical rail 
surfaces 20b formed extending vertically from the sur 
faces 20a in the lower case 11b of the housing 11, re 
spectively. Horizontal movement of the case 16 is pre 
vented by the rollers 22. 
One of the shafts 19 for supporting each shaft 17 of 

the case 16 through the arms 18 comprises a hollow 
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4. 
shaft, as shown in FIG. 6. A lock pin 23 is slidably 
inserted in the hollow shaft 19, so that the case 16 is 
locked in the standing state. 
A ball 23a is supported at the distal end of the pin 23 

and is in rolling contact with the side surface of the 
carrier case 16. The pin 23 is pressed by a coil spring 24 
arranged in the hollow shaft 19 against the side surface 
of the case 16. 
A side surface portion of the case 16 which is in 

contact with the pin 23 through the ball 23a has an 
arcuated recess 25, as shown in FIGS. 7 and 8. A lock 
pin hole 26 is formed in one end portion (a portion 
corresponding to the pin 23 in the standing state of the 
case 16) of the recess 25. The ball 23a is thus fitted in the 
hole 26. A wall surface defining the hole 26 is consti 
tuted by a surface tapered toward the center of the hole 
26. 
The pin 23 is in contact with the recess 25 through the 

ball 23a when the case 16 is fitted in the space 12 of the 
housing 11. The ball 23a is gradually moved within the 
recess 25 while the case 16 is gradually raised. When the 
case 16 completely stands up, the ball 23a is fitted in the 
hole 26, thereby locking the case 16. 

Reference numeral 27 denotes a lock release member 
for releasing the pin 23 when the case 16 is fitted in the 
space 12 of the housing 11. The member 27 is vertically 
moved along the inner side surface of the case 16. The 
upper end of the member 27 is coupled to a lock release 
knob 28 which is vertically slidable and arranged at the 
upper end portion of the front surface (i.e., the surface 
facing down when the case 16 is fitted in the space 12), 
as shown in FIGS. 3 and 4. The member 27 and the 
knob 28 are pressed upward by a coil spring 29. 
The member 27 is moved downward upon depression 

of the knob 28. When the member 27 is moved down 
ward, the ball 23a at the distal end of the lock pin is 
removed by the distal end of the member 27 and is 
disengaged from the hole 26. As a result, when the case 
16 is pushed to lay down while the knob 28 is slid down 
ward, the case 16 can be fitted in the space 12. 
A line illumination element 30 (e.g., a light-emitting 

diode or a slit lamp) is arranged at the edge of the rear 
plate of the case 16 extending substantially across the 
entire width of the edge to emit linear beams toward a 
reading surface a of the medium to be read, as shown in 
FIG. 10. A line image sensor 31 is arranged at the lower 
edge of the front plate of the case 16 extending substan 
tially across the entire width of the edge so as to detect 
the reflected image (of the surface a) as density informa 
tion of light from element 30 reflected by the medium to 
be read a. 
The element 30 and the sensor 31 constitute a reader 

unit for detecting the recorded information of the me 
dium and supplying it to a controller (described later). 
When the case 16 stands vertically and its lower surface 
is brought into contact with the surface a, the element 
30 is inclined to emit light toward an intermediate posi 
tion between the element 30 and the sensor 31. The 
sensor 31 is also inclined so as to receive the light re 
flected from surface a. The sensor 31 comprises, for 
example, a line image sensor of 256 bits/line. A focusing 
lens 32 comprising a SELFOC lens array is arranged on 
the front surface of the image sensor, as shown in FIG. 
12. 
The printer unit arranged in the case 16 will be de 

scribed hereinafter. The printer unit is of a thermal 
transfer type, and has a modular arrangement housed in 
the case 16. 
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FIG. 13 shows the outer appearance of the printer 
unit. The printer unit comprises a printer housing 33 
vertically slidable and upwardly detachable in the case 
16, and an ink tape cassette 34 loaded in the housing 33. 
As shown in FIGS. 14 and 15, in the housing 33, a line 

thermal printhead 36 with a driver (not shown) is verti 
cally arranged in the lower end portion of a printer case 
35 having lower and one side surfaces which are open. 
The head 36 is located substantially at the center be 
tween the front and rear surfaces of the case 35. One 
side surface of the printhead 36 is fixed on the inner side 
surface of the case 35. The printhead 36 has thin-film 
heating elements 36a (five elements/mm) constituting a 
selective point heater at the lower end face. 
A housing 37 for a dry battery 38 is formed at the 

upper end portion of the case 35. The upper surface of 
the housing 37 can be opened. The housing 37 is cov 
ered with a cover 39 which is detachably mounted on 
the upper end portion of the case 35. 
An ink tape take-up gear 40 with radial teeth 4.0a is 

arranged below the housing 37 and inside the printer 
case 35. The gear 40 is mounted through a one-way 
clutch 42 on a horizontal rotating shaft 41 extending 
through a side plate of the case 35. A driven gear 43 is 
mounted on a portion of the shaft 41 extending outside 
the case 35 to receive the driving force from other gears 
(to be described later). The gear 43 is housing in a verti 
cal groove 44 formed in the outer surface of the case 35 
which has an open lower end, so that the gear 43 will 
not extend outside the outer surface of the case 35. 
A tape reel shaft 45 fitted with the tape reel end of the 

cassette 34 (to be described in detail later) extends hori 
zontally outside from the case 35 below the gear 40. 
The cassette 34 has the following structure. 
Referring to FIGS. 14 and 16, reference numeral 46 

denotes a side plate fitted against the open side surface 
of the case 35. A partition plate 47 is horizontally dis 
posed in the case 35 between the gear 40 and the shaft 
45. Guides 49 slidably engaged with guide grooves 48 
horizontally formed in the front and rear inner surfaces 
of the printer case 35 at the two edges of the plate 47. 
A cantilevered tape reel 50 is horizontally provided 

below the plate 47 such that one end of the reel 50 is 
rotatably supported by the plate 46. A wide heat trans 
fer ink tape 51 is wound around the reel 50. The reel 50 
is arranged in correspondence with the shaft 45 at the 
printer case 35 side. A bearing hole 50a rotatably fitted 
with the shaft 45 is formed at the other end of the reel 
50. 
A cantilevered tape take-up reel 52 is horizontally 

provided above the plate 47 such that one end of the 
reel 52 is supported by the plate 46. The reel 52 is dis 
posed in correspondence with the gear 40 at the case 35 
side. Radial teeth 52a are formed at the other end of the 
reel 52 to mesh with the teeth 4.0a of the gear 40. 
A pair of tape guide plates 53 are disposed below the 

reel 50 and inserted at two sides of the head 36 in the 
case 35. The guide plates 53 are integrally formed with 
the side plate 46. Tape guide rollers 54 are each ar 
ranged at lower ends of the plates 53. 
An ink tape 51 supplied from the reel 50 is looped 

around the plates 53 and the reel 52 through a slit 55 
formed in the plate 47. 
The projections 49 of the cassette 34 are guided by 

the grooves 48 in the case 35 so that the cassette 34 is 
inserted from the open side surface thereof and loaded 
in the housing 33. The printer unit having the housing 
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33 loaded with the cassette 34 is inserted from the upper 
end of the case 16 and is set therein. 
The cassette 34 is disposable and can be replaced with 

a new one when the tape 51 is used up. The cassette 34 
can be replaced in the following manner. The housing 
33 is removed from the case 16, the cassette 34 is re 
moved from the housing 33, and a new ink tape cassette 
is inserted in the housing 33. 
The printer unit inserted in the case 16 is supported 

by a printer unit support mechanism in the case 16 such 
that the lower end of the case 35 is at substantially the 
same level as that of the reader unit (i.e., the element 30 
and the sensor 31) in the case 16 (FIG. 1). 
As shown in FIG. 6, the printer unit support mecha 

nism comprises a cylinder 56 extending from the lower 
end of the case 16, a printer unit support rod 57 inserted 
in the cylinder 56 so as to be vertically movable while 
the upper end thereof extends above the cylinder 56, 
and a coil spring 58 arranged in the cylinder 56 to push 
the rod 57 upward. The upper end of the rod 57 abuts 
against the lower surface of a step 35a formed on the 
case 35, thereby supporting the printer unit. 
The printer unit support mechanism supports the 

printer unit by means of a spring force. In this case, the 
printer unit is supported so as not to block the optical 
path from the element 30 to the surface a and the optical 
path from the surface a to the sensor 31 during reading. 
During printing, the printer unit is held in the printing 
position by a printer unit lock mechanism while the 
printhead 36 is manually moved downwardly to the 
position where its lower surface is in contact with the 
suface a. 
FIGS. 17 and 18 show the structure of the printer unit 

lock mechanism. Reference numeral 59 denotes a push 
lever mounted at the upper end portion of the rear 
surface (i.e., the upper surface when the case 16 is fitted 
in the space 12 of the housing 11) of the case 16. The 
lever 59 is arranged within an opening 16a formed in the 
rear plate of the case 16. A portion slightly above the 
intermediate portion of the lever 59 is pivotally sup 
ported by a shaft 60 and its lower end is biased by a leaf 
spring 61 to extend outside from the outer surface of the 
case 16. One end of the spring 61 is fixed to the inner 
surface of the rear plate of the case 16. 
A hook 62 and a semiconductor projection 63 are 

formed at the upper and lower ends of the side of the 
lever 59 which is opposite to the case 35. The hook 62 
extends into the case 16 and pressed against the case 35 
while the lower end of the lever 59 extends outside the 
outer surface of the case 16. When the user pushes the 
lower end portion of the lever 59 by a finger b, the lever 
59 is pivoted to remove the hook 62 from the case 35. 
When the lower end portion of the lever 59 extends 
outside the outer surface of the case 16, the projection 
63 is removed from the case 35. When the user's finger 
b pushes the lever 59, the projection 63 is pressed 
against the outer surface of the case 35. 
A locking recess 64 and a semicircular recess 65 are 

formed in the outer surface of the case 35 and can be 
respectively engaged with the hook 62 and the projec 
tion 63 of the lever 59. 
The recess 64 is formed at the position corresponding 

to the hook 62 of the lever 59 when the printer unit is 
held in the printing state, i.e., when the printhead 36 is 
moved downward and brought into contact with the 
printing surface through the ink tape 51. More particu 
larly, when the printer unit is gradually moved down 
ward from the state of FIG. 18, the hook 62 pressed by 
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the spring 61 against the surface of the case 35 is fitted 
in the recess 64, as shown in FIG. 17, thereby locking 
the printer unit. 
When the printer unit is moved upward such that the 

lower end of the printer case 35 is at the same level as 
that of the reader unit during reading, the recess 65 is 
opposite to the projection 63 of the lever 59. 
When the printer unit is moved downward to the 

printing position, the lever 59 is pivoted, and the hook 
62 is released from the recess 64, as indicated by the 
alternate long and two short dashed lines of FIG. 17. 
The printer unit is then automatically moved upward by 
the printer unit support mechanism. The rod 57 of the 
printer unit support mechanism is moved to the upper 
limit and the lower end of the case 35 comes to a posi 
tion at the same level as the reader unit. In this state, the 
recess 65 is at the same level as that of the projection 63 
of the lever 59, and engages therewith, as shown in 
FIG. 18. Since the printer unit is supported by the 
printer unit support mechanism in this state, the printer 
unit will not be moved downward even if the user's 
finger b is released from the lever 59 or the projection 
63 is disengaged from the recess 65. However, when the 
printer unit is erroneously moved downward during 
reading, the optical path from the element 30 to the 
sensor 31 is shielded by the case 35, and reading is inter 
rupted. For this reason, in this embodiment, the push 
lever 59 is continuously depressed by the finger b dur 
ing reading (to be described in detail later), so that the 
projection 63 of the lever 59 is fitted in the recess 65, 
thereby locking the printer unit. 
Each of the shafts 17 at the two sides of the case 16 

comprises a hollow cylinder. A hollow rotating shaft 66 
comprising a pipe is rotatably supported in the hollow 
shaft 17, as shown in FGS. 5 and 6. 
A portion of the shaft 66 extending outside the shaft 

17 has a pinion gear 68 meshed with a rack 67 extending 
in the housing 11 along its longitudinal direction, and a 
rotary disk 69 spaced by a predetermined distance 
therefrom. 
The gear 68 is driven by the rack 67 upon movement 

of the case 16. The shaft 66 is rotated together with the 
disk 69 upon rotation of the gear 68. 
The disk 69 has a large number of apertures 70 at a 

predetermined pitch (FIG. 7) at its outer periphery. A 
light-emitting element 71 comprising a light-emitting 
diode, and a phototransducer element 72 such as a pho 
totransistor are mounted at two sides of a channel sup 
port plate 73 so as to sandwich the disk 69. The proxi 
mal end of the plate 73 is fixed on the shaft 17. 
The disk 69 and the elements 71 and 72 constitute a 

rotary encoder for generating timing pulses synchro 
nized with the moving speed of the case 16 along the 
longitudinal direction of the housing 11 (to be described 
in detail later). Every time the apertures 70 cross the 
optical path between the elements 71 and 72 upon rota 
tion of the disk 69, light from the element 71 is emitted 
through the corresponding apertures 70 and is received 
by the element 72, so that the element 72 generates a 
corresponding pulse signal. 
The other end of the shaft 66 slightly extends inside 

the case 16. A drive gear 74 for giving an ink tape take 
up force to the printer unit is mounted on the extended 
portion of the shaft 66. 
As shown in FIGS. 6 and 10, a plurality of power 

transmission gears (e.g., three gears 75, 76 and 77 in this 
embodiment) are vertically aligned and meshed with 
each other on the inner side surface of the case 16. The 
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8 
lowermost gear 75 is meshed with the drive gear 74. 
The gears 74, 75, 76 and 77 have the same diameter as 
that of the driven gear 43 in the printer unit. These gears 
are arranged to be fitted in the groove 44 (FIG. 13) 
formed in the outer surface of the printer case 35 when 
the printer unit is inserted in the case 16. 
The uppermost gear 77 is meshed with the gear 43 in 

the printer unit when the printer unit is moved down 
ward to the printing position, as shown in FIG. 10. In 
this state, when the case 16 is moved from the position 
of FIG. 1 in the direction indicated by the arrow, the 
gear 43 in the printer unit is rotated through the power 
transmission gears, so that the reel 52 is driven in the 
take-up direction through the gear 40. 
The one-way clutch 42 inserted between the gears 43 

and 44 is arranged to transmit only the take-up driving 
force to the reel 52. When the case 16 is returned to the 
initial position, the gear 43 is rotated through the power 
transmission gears, and the gear 40 will not be rotated. 
Therefore, the reel 52 will not rotate when the case 16 
is returned to the initial position. 
As shown in FIGS. 10 and 11, a terminal plate 78 is 

mounted on the upper end face of the case 16. A pre 
scribed number of printer unit connecting terminals 79 
are formed on the upper surface of the plate 78. 
A terminal plate 80 is mounted on the lower surface 

of a collar opposite to the upper surface of the case 16 
in the upper end portion of the printer case 35 of the 
printer unit, as shown in FIG. 15. A prescribed number 
5 of terminals (not shown) connecting the terminals 79 
of the plate 78 upon downward movement of the printer 
unit to the printing position are formed on the lower 
surface of the plate 80. 
One battery terminal 81 between the terminals 81 and 

82 connecting the electrodes of the battery 38 is directly 
connected to the plate 80 at the printer unit side. The 
terminal 82 is connected to the plate 80 through lead 
wires 83. The plate 80 is also connected to the head 36 
through lead wires 84. 

Reference numeral 85 in FIG. 1 denotes a controller 
housed in the front portion of the housing 11. The con 
troller 85 stores the data read by the reader unit, and the 
storage data is supplied to the printer unit during print 
ing. The controller 85 is connected through lead wires 
(to be described later) to the illuminating element 30 
and the image sensor 31 constituting the reader unit, to 
the plate 78 at the upper end of the case connected to 
the printer unit, and to the elements 71 and 72. 

Referring to FIGS. 6 and 10, reference numerals 86 
and 87 denote lead wires connected to the element 30 
and the sensor 31; and 88, a lead wire connected to the 
plate 78 at the upper end of the case 16. The wires 86, 87 
and 88 are inserted from the case 16 in the hollow shaft 
66 and are bundled as a single cord 89. The cord 89 
extends outside the case 16. Referring to FIG. 6, refer 
ence numerals 90 and 91 denote lead wires connected to 
the timing pulse generating elements 71 and 72. The 
lead wires 90 and 91 are bundled to the cord 89 extend 
ing outside the case 16. The cord 89 comprises a coil 
cord which can be extended, as shown in FIG. 5. The 
cord 89 is guided along the rack 67 and is connected to 
the controller 85. 
A method of using the handy reader/printer appara 

tus having the arrangement described above will be 
described hereinafter, 
The handy reader/printer apparatus can be carried 

while the carrier case 16 is fitted in the space 12 in the 
housing 11, as indicated by the solid lines of FIG. 2. In 



Re. 33,425 
9 

this case, the case 16 is fitted in the space 12 while the 
printer unit is moved downward to the printing posi 
tion. 
When the reader/printer apparatus is used, the case 

16 is raised as indicated by the alternate long and two 
dashed lines of FIG. 2, and the power switch 15 is 
turned on. 
When recorded information is to be read from the 

reading medium, the user depresses the lever 59 to 
move the printer unit upward to the position shown in 
FIG. 1, and the plate 78 of the case 16 is separated from 
the plate 80 of the printer unit to disconnect the control 
ler 85 from the printer unit. In this state, the reader/- 
printer apparatus is set in the reader mode. When the 
printer unit is set in the reader mode, the elements 30 
and 71 are turned on. 

After the reader/printer apparatus is set in the reader 
mode, as shown in FIG. 19, the user places the housing 
11 of the reader/printer apparatus on the reading me 
dium (e.g., a book, a newspaper or other printed matter) 
1 such that the desired portion having information X to 
be read falls within the opening 13 in the lower surface 
of the housing 11. The user holds the housing 11 with 
one hand (e.g. the left hand) and the case 16 with the 
other hand (e.g., the right hand) and moves it to the rear 
end side of the housing 11. In the reader mode, the user 
continuously pushes the lever 59 to lock the printer unit 
in the upper position. 
When the user moves the case 16 in the manner de 

scribed above, the reader unit scans the medium 1 upon 
movement of the case 16. The data read by the sensor 31 
is transferred to the controller 85. 
Upon movement of the case 16, the disk 69 is rotated 

to generate the timing pulses corresponding to the mov 
ing speed of the case 16 and generated from the element 
72. The timing pulses are also supplied to the controller 
85. The read data is stored in the control 85 in synchro 
nism with the timing pulses. 

FIG. 20 shows a state wherein the case 16 is moved to 
its limit. When the case 16 is moved to the limit, one 
scanning is completed. 

After information of the desired portion of the me 
dium 1 is scanned, the case 16 is returned to the initial 
position. While the case 16 is returned to the initial 
position, the elements 30 and 71 are turned off, and no 
reading is performed. 
When data read from the reading medium is to be 

printed, the user releases the finger from the lever 59 to 
set the printer unit in the printing position, so that the 
plate 78 of the case 16 is brought into contact with the 
plate 80 of the printer unit and that the gear 43 of the 
printer unit is meshed with the uppermost one of the 
power transmission gears of the case 16. 
When the printer unit is electrically connected to the 

controller 85, the reader/printer apparatus is set in the 
printer mode. In the printer mode, only the element 71 
is turned on. 

Since the reader/printer apparatus is set in the printer 
mode, as shown in FIG. 21, the user places the housing 
11 on the medium (e.g., a notebook and printing paper) 
2 such that the desired portion, for printing the read 
data X, falls within the opening 13 in the lower surface 
of the housing 11. In this case, since the printer unit is 
moved downward to the printing position, the head 36 
is brought into contact with the medium 2 through the 
tape 51 when the housing 11 is placed on the medium 2. 

Thereafter, the user holds the housing 11 with the left 
hand and the case 16 with the right hand, and moves the 
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case 16 toward the rear end of the housing 11 in the 
same manner as in the reader mode. Note that the user 
must not depress the level 59. 
When the case 16 is thus moved, the printer unit 

tracks the desired portion of the medium 2 and the 
element 72 generates timing pulses corresponding to the 
moving speed of the case 16. 
When the timing pulses are supplied to the controller 

85, the controller 85 supplies the storage data to the 
printer unit, thereby driving the printhead 36 in the 
printer unit. Upon movement of the case 16, the reel 52 
in the printer unit is rotated, so that the ink tape 51 is fed 
in synchronism with printing. 
As described above, the data is read out from the 

controller 85 and is printed on the printing medium 2 
while the case 16 is being moved. As shown in FIG. 22, 
when the case 16 is moved to its limit, all the informa 
tion X has been printed on the printing medium 2. 

FIG. 23 is a block diagram showing the schematic 
arrangement of the controller 85. Reference numeral 
850 denotes a microcomputer (CPU) for performing 
system control. In the reader mode, a sensing driver 851 
generates a drive signal for driving the element 30 and 
the sensor 31 in response to a control signal from the 
CPU 850. The element 30 emits light onto the medium 
1, and light reflected from the medium 1 is received by 
the sensor 31. The sensor 31 converts a light density 
signal to a corresponding electrical signal. The electri 
cal signal is amplified by an amplifier 852, and the am 
plified signal is supplied to a comparator 853. The com 
parator 853 converts the analog signal to binary image 
data. The image data is stored in an image memory 854 
through the CPU 850. The write timing is controlled in 
response to a position detection signal from a position 
detector 90 for detecting a read position in response to 
the timing pulses from the element 72. 

In the printer mode, the image data is read out from 
the image memory 854 and supplied to a printing driver 
91 through the CPU 850. The image data is printed on 
the medium 2 through the head 36. The read access 
timing is controlled in response to a position detection 
signal from the position detector 90 for detecting the 
printing position in response to timing pulses from the 
element 72. 
When a read region in the medium 1 is excessively 

wide so as to not allow a single reading cycle, or when 
a plurality of read regions are spaced apart from each 
other, reading of the medium 1 and printing of the me 
dium 2 are alternately repeated. When the controller 85 
has a large memory capacity, all information from the 
desired regions is read and can be printed on the printer 
(in this case, the read cycles are more than the printing 
cycles). 

In the handy reader/printer apparatus described 
above, recorded information X of the desired portion on 
the medium 1 is read, and the read information X is 
printed on the desired portion of the medium 2. Accord 
ing to this handy reader/printer apparatus, only the 
required information can be printed without physically 
cutting the required information portion from the me 
dium. 
The handy reader/printer apparatus has a variety of 

applications represented as follows: 
(a) Only desired portions are extracted from newspa 

pers or the like and recorded on a notebook to provide 
a scrapbook. 
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(b) When an identical figure is drawn in a plurality of 
locations, only one figure need be read in one location 
and then can be copied to other locations. 

(c) A mark or the like in a catalog can be copied as a 
decorative pattern for personal use. 
The handy reader/printer apparatus has the opening 

in the lower surface of the housing 11, and the desired 
portion of the reading or printing medium is set to fall 
within the opening 13. The case 16 is moved from one 
end to the other end of the opening 13. The apparatus 
has the reader unit for scanning a desired portion of the 
medium to be read and reading the recorded informa 
tion upon movement of the case 16, and the printer unit 
arranged in the case 16 to scan the desired portion of the 
medium to be printed to print the read information on 
the medium upon movement of the case 16. The handy 
reader/printer apparatus performs reading while the 
housing thereof is placed on the reading medium and 
printing while the housing is placed on the printing 
medium. Information can be read from three-dimen 
sional objects such as books and printed on three-di 
mensional objects such as notebooks without using a 
platen, thereby achieving a compact apparatus. 

In the above embodiment, the case 16 can be laid 
down and fitted in the housing 11. The case 16 need not 
be fitted in the housing 11. In the above embodiment, 
the case 16 is manually moved. However, the carrier 
case 16 may be automatically fed by using a belt con 
veyor mechanism or a screw feed mechanism. In this 
case, the carrier need not be a case-like housing. A 
transparent cover may be formed on the upper portion 
of the housing defining the space 12. 

Furthermore, in the above embodiment, width of the 
reader and printer unit is about 4 cm. However, the 
width may be larger than or smaller than 4 cm. Further 
more, the moving stroke, i.e., reading and printing 
length of the carrier can be arbitrarily determined. 

In the handy reader/printer apparatus according to 
the present invention, the housing is selectively placed 
on desired portions of the reading and printing media to 
perform reading and printing. According to the present 
invention, information can be read from a three-dimen 
sional object such as a book and can be printed on a 
three-dimensional object such as a notebook. In addi 
tion, the platen is not required, so that the apparatus as 
a whole can be made compact and portable. 
What is claimed is: 
1. A handy reader/printer apparatus for reading re 

corded information from a desired portion of a medium 
to be read and printing read information in a desired 
portion of a medium to be printed, said apparatus com 
prising: 

a housing having an opening in a lower surface 
thereof and placed on the medium to be read or 
printed such that the desired portion of the medium 
can be fitted in the opening; 

a reader unit, arranged in said housing, for reading 
the recorded information of the desired portion of 
the medium to be read fitted in the opening while 
said housing is placed on the medium; 

a printer unit, arranged in said housing, for printing 
data, previously read, in the desired portion of the 
medium to be printed, fitted in the opening while 
the housing is placed on the medium; 

a memory for storing data read by said reader unit 
upon operation of said reader unit; and 

a readout unit for reading out the storage data from 
said memory and supplying the readout data as the 
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printing data to said printer unit upon operation of 
said printer unit. 

2. An apparatus according to claim 1, further com 
prising a carrier linearly movable between one end and 
the other end of the opening with respect to said hous 
ing, said carrier being adapted to support said reader 
unit and said printer unit. 

3. An apparatus according to claim 2, wherein said 
carrier can be pivoted to stand on said housing or to lay 
down in accordance with a use or nonuse state. 

4. An apparatus according to claim 3, wherein said 
carrier can be layed down and fitted in said housing 
during use of said apparatus. 

5. An apparatus according to claim 3, wherein said 
carrier stands on said housing to be substantially per 
pendicular to a surface of said housing during use of said 
apparatus. 

6. An apparatus according to claim 5, wherein said 
carrier has two pairs of vertical rollers which are in 
rolling contact with two front positions and two rear 
positions of two inner bottom surfaces defining said 
opening of said housing while said carried is perpendic 
ular to the surface of said housing. 

7. An apparatus according to claim 6, wherein said 
carrier has two pairs of horizontal rollers which are in 
rolling contact with two inner side surfaces continuous 
with said two inner bottom surfaces of said housing in 
the same positional relationship as in said two pairs of 
vertical rollers. 

8. An apparatus according to claim 2, wherein said 
reader unit is arranged obliquely opposite to said open 
ing of said housing near a proximal portion of said car 
rier and includes a line illumination element for emitting 
a linear beam to the desired portion of said medium to 
be read in a direction perpendicular to a moving direc 
tion of said carrier and a line image sensor for receiving 
light reflected by the desired portion of said medium to 
be read and converting a reflected light component into 
an electrical signal. 

9. An apparatus according to claim 2, wherein said 
printer unit is slidable with respect to said carrier be 
tween a first position where said printer unit is sepa 
rated from said opening of said housing during reading 
and a second position where said printer unit falls 
within said opening of said housing during printing. 

10. An apparatus according to claim 9, wherein said 
printer unit includes: a printer housing having at least a 
line thermal printhead opposite perpendicularly to said 
opening of said housing near a proximal portion of said 
carrier and opposite linearly to a direction perpendicu 
lar to the moving direction of said carrier; and an ink 
tape cassette loaded in said printer housing. 

11. An apparatus according to claim 9, wherein said 
printer unit has an operation member depressed upon 
reading by said reader unit and a lock mechanism inter 
locked with depression of said operation member to 
lock said printer unit in the first position. 

12. An apparatus according to claim 10, wherein said 
ink tape cassette includes a pair of tape guide members 
opposite at two sides of said thermal head, a thermal 
transfer ink tape looped between distal ends of said pair 
of tape guide members, a tape reel for supplying the ink 
tape and a tape take-up reel for winding the ink tape 
supplied from said tape reel, said reel being interlocked 
with said carrier during printing. 

13. An apparatus according to claim 2, further com 
prising means for generating a timing signal corre 
sponding to a moving speed of said carrier, the timing 
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signal being adapted to control a write timing of said 
memory and a read timing of said readout means. 

14. A handy reader/printer apparatus comprising: 
a case adapted to be manually swept across a material to 

be copied having image information thereon 
input means provided in said case for scanning said 

material to produce image information signals corre 
sponding to said image information while said case is 
swept across said material 

memory means for storing the image information signals 
derived from said input means 

printing means provided in said case for printing inage 
information on a printing medium while said case is 
swept across said printing medium and including 
(a) printer head means for operating in response to 

said image information signals read out from said 
memory means and 

(b) ink ribbon means interposed between said printer 
head means and said printing medium for transfer 
ring ink onto said printing medium while said 
printer head means is in operation, 

position-detecting means provided in said case for detect 
ing the position of said case while it is being swept 
across one of said material and said printing medium, 
and for producing a position signal every time said 
case is swept across a predetermined distance, said 
position signal representing the position of said case 
with respect to said one of the material and the print 
ing medium 

control nears for causing said input means to produce 
said inage information signals by controlling said 
input means to be in synchronism with said position 
signal produced by said position-detecting means, and 
for causing said printing means to print the image 
information on said printing medium in a manner 
related to that with which said inage information is 
formed on said material to be copied by controlling 
said printer head means to be in synchronism with the 
position signal produced by said position-detecting 
means and 

ribbon take-up means provided in said housing means 
for taking up said ink ribbon means while said hous 
ing means is swept across said printing medium. 

15. A handy reader/printer apparatus according to 
claim 14, further including supporting means for support 
ing said printing means in said case and for causing said 
printing means to be selectively brought into contact with 
and to be released from contact with said printing medium. 

6. A handy reader/printer apparatus according to 
claim 15, wherein said supporting means varies the posi 
tional relationship between said printing means and said 
CS 

17. A handy reader/printer apparatus according to 
claim 15, further including rolling means provided in said 
case for rotating in accordance with the case being swept 
across one of said material and said printing medium and 
rotation-transmitting means provided in at least one of said 
case and supporting means for transmitting the rotation of 
said rolling means to said ribbon take-up means, 

18. A handy reader/printer apparatus according to 
claim 15, wherein said rotation-transmitting means only 
transmits the rotation of said rolling means to said ribbon 
take-up means when said supporting means causes said 
printing means to contact said printing medium. 

19. A handy reader/printer apparatus according to 
claim 18, wherein said rotation-transmitting means in 
cludes means for transmitting the rotation of said rolling 
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means to said ribbon take-up means only when said rolling 
means rotates in a predetermined direction. 

20. A handy reader/printer apparatus according to 
claim 14, wherein said case includes a rolling means for 
rotating in accordance with the case being swept across one 
of said material and said printing medium. 

21. A handy reader/printer apparatus according to 
claim 20, wherein said position-detecting means includes 
an encoder disc having a plurality of apertures spaced apart 
at regular intervals from one another in circumferential 
direction thereof, and coupled to the rolling means for 
rotating in accordance with the rotation of said rolling 
means, and aperture-detecting means for outputting a 
detecting signal upon detecting any one of the apertures of 
said encoder disc. 

22. A handy reader/printer apparatus according to 
claim 21, further including rotation-transmitting means 
provided in said case for transmitting the rotation of said 
rolling means to said ribbon take-up means. 

23. A handy reader/printer apparatus according to 
claim 22, wherein said rotation-transmitting means in 
cludes means for transmitting the rotation of said rolling 
means to said ribbon take-up means only when said rolling 
means rotates in a predetermined direction. 

24. A handy reader/printer apparatus according to 
claim 14, wherein said ink ribbon means is detachably 
secured to said case. 

25. A handy reader/printer apparatus according to 
claim 14, wherein said case is sized to be adapted for man 
ual manipulation in being swept across a respective one of 
the material to be copied and the printing medium. 

26. A handy reader/printer apparatus comprising 
a case adapted to be manually swept across a material to 

be copied having image information thereon, 
input means provided in said case for scanning said 

material to produce image information signals corre 
sponding to said image information while said case is 
swept across said material 

memory means for storing the image information signals 
derived from said input means, 

printing means provided in said case for printing image 
information on a printing medium while said case is 
swept across said printing medium, 

printer-driver means for driving said printing means in 
response to the image information signals read out 
from said memory means, 

position-detecting means for detecting the position of 
said case while it is being swept across one of said 
material and said printing medium, and for produc 
ing a position signal every time said case has been 
swept across a predetermined distance, said position 
signal representing the position of said case with re 
spect to one of said material and said printing me 
dium, 

control means for causing said input means to produce 
said inage information signals by controlling said 
input means to be in synchronism with said position 
signal produced by said position-detecting means, and 
for causing said printing means to print the image 
information on said printing medium in a manner 
related to that with which said image information is 
formed on said material to be copied and 

supporting means for slidably supporting said printing 
means in said case as it moves between a first position 
spaced from the printing medium and a second posi 
tion in contact with the printing mediun, and for 
enabling said printing means to be selectively brought 
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to the second position and released therefron toward 29. A handy reader/printer apparatus according to 
claim 26, wherein said supporting means includes 

first locking means for releasably locking said printing 
27. A handy reader/printer apparatus according to means at said first position and 

claim 26, wherein said supporting means varies the post- 5 second locking means for releasably locking said print 
ing means at said second position. 

30. A handy reader/printer apparatus according to 
Case claim 29, wherein: 

28. A handy reader/printer apparatus according to said printing means includes a print head, and printer 
O case means for enclosing said print head and 

said supporting means slidably supports said printer case 
means in said case. 

the material to be copied and the printing medium. 

said first position. 

tional relationship between said printing means and said 

claim 26, wherein said case is sized to be adapted for man 
ual manipulation in being swept across a respective one of 
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