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[57] ABSTRACT 

A photo-typesetting apparatus operates at speeds of 
more than 500 characters per minute. The apparatus 
includes an optical system for selecting devised 
characters from a large number of character groups 
arranged on the character disc and focussed the 
sleected characters at the same position on a focussing 
plane. If necessary, ruby characters and address 
?gures are added to the character thus selected in ac 
cordance with a selected typesetting type either for 
horizontal typesetting or vertical typesetting and the 
desired characters are arranged and photographed one 
after another in accordance with either the horizontal 
typesetting technique or vertical typesetting. 

5 Claims, 21 Drawing Figures 
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APPARATUS FOR PHOTO-TYPESETTING 
The present invention relates to a photo-typesetting 

apparatus and more particularly to a photo-typesetting 
apparatus which selects any character from a large 
number of characters arranged in the character disc 
and composes these characters by way of an optical 
channel. ' 

A special feature of Japanese characters is that the 
kind, variety and number of Japanese characters is of a 
very large quantity. That is, the kinds of letters that 
exist are “Chinese" characters, “hirakana” characters, 
“katakana” characters, Roman letters etc., and the 
kinds of ?gures are Japanese ?gures, Roman ?gures 
and Arabic ?gures. With regard to the number of 

‘ characters, the European characters consist of about 
30 characters. However, the Japanese characters alone 
consist of 1,850 characters of Chinese origin for com 
mon use. Another feature of Japanese characters is that 
the two methods exist in composing sentences, that is, 
vertical writing and horizontal writing. These features 
of Japanese characters cause various difficulties in the 
art of printing, particularly in photo-typesetting. 

Further, another feature of Japanese characters re 
lates to the problem of ruby, that is, to add “kana“ to 
Chinese characters, in some cases, along with the 
foreign characters. Also, sometimes the address 
figures, which indicate the position of the ?gure in the 
space, are added along with the various characters. 
Further, in addtion to the rubies in the foreign charac 
ters, there exists “accent,” “index," “subindex;” “um 
lant” in German characters; “accent aigu,” “accent 
grave," “accent circon?exe” or “cedille” in French 
characters etc. (hereafter called “ruby”). In the 
Japanese photo-typesetting apparatus, it is required 
that these various rubies, along with the other charac 
ters, are used rapidly and accurately. 
The characters, ?gures, symbols etc. used as rubies 

are hereinafter generally called “ruby characters;" the 
characters, ?gures, symbols etc. which utilize the ruby 
characters are hereinafter generally called “basic 
characters;” the whole character, which is composed of 
the ruby characters and the basic characters are 
hereinafter called “composed characters.” 
As mentioned above, in the Japanese photo 

typesetting apparatus, the following problems exist. 
I. A long time is required for selecting the desired 
character. 

2. The mechanism of the typesetting apparatus 
becomes complex, and consequently, its operation 
also becomes complex. 

b 3. It is susceptible for causing dispersion in the ex~ 
actness of the photo-typesetting characters and as 
a result, the rapidness of the Japanese photo 
typesetting apparatus can be operated, at most, at 
300 characters per minute. However, the rapid 
ness of the European photo-typesetting apparatus 
can be operated at more than 500 characters per 
minute. 

The object of the present invention is to overcome 
the drawbacks of the conventional Japanese photo 
typesetting apparatus. 
A further object of the present invention is to pro 

vide an apparatus which enables the typesetting speed 
to be more than 500 characters per minute while ob 
taining exactness of the images of the photo-typesetting 

_ characters. 
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Other objects and features of the invention will more 

fully appear from the following description and the ac 
companying drawings and will be particularly pointed 
out in the claims. 

FIG. 1 is a schematic diagram showing examples of 
vertical typesetting and horizontal typesetting of 
Japanese characters, . 

FIG. 2 is examples of foreign characters and chemi 
cal symbols, 

FIG. 3 is a schematic diagram explaining the position 
of the ruby character, 

FIG. 4 is a diagram explaining one-way characters 
and two-way characters, 

FIG. 5 is a diagram explaining one example of 
typesetting, 

FIG. 6 is a diagram explaining one example of an op 
tical system of the photo-typesetting apparatus of the 
present invention, 

FIG. 7 is a diagram showing one example of the 
character disc in a partial plan view, 

FIG. $A and 8B are diagrams illustrating one exam 
ple of the perforated tape, 

FIG. 9 is a diagram showing partial development of 
the character disc, 

FIG. It) is a diagram showing one example of an ar 
rangement of the character disc, 

FIG. 11 is a diagram showing the function of the opti 
cal tunnel system of the present invention, 

FIG. I2 is a diagram showing a vertical-sectional 
view of the optical ‘tunnel, 

FIG. 13 is a schematic diagram showing a light beam 
mask of the present invention, 

FIG. I4 is a schematic diagram showing one example 
of a mask plate of the light beam mask, 

FIG. 15 is a schematic diagram explaining the type 
setting of the composed character, 

FIG. I6 is a diagram showing the relation between 
position of the light beam windows of the selector 
plate, 

FIG. 17 and FIG. I8 are diagrams showing one exam 
ple of the Iight beam selector, 
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FIG. 39 is a diagram showing one example of the 
position of the light beam window of the selector plate, 

FIG. 20 is a schematic diagram explaining the opera 
tion of the photo-typesetting of the present invention. 

Referring to FIG. I, the Japanese characters which 
comprise the basic characters, ruby characters and ad 
dress ?gures are composed by horizontal writing (a) or 
vertical writing (b). FIG. 2 shows some examples of the 
foreign characters which comprise the umlaut, accent 
aigu, accent grave and some chemical symbols. 

FIG. 3(a) shows the examples of arranging the ad 
dress ?gures. 'An imaginary body 5 of the basic ?gure 
shows the whole area required for typesetting the basic 
character, and the ?gures of address numbers are ar 
ranged in the marginal space. In the horizontal 
typesetting, the ?gure of the address number is ar 
ranged in the position 4, and in the vertical type 
setting, arranged in the position 2. FIG. 3(b) shows the 
position which is given for the ruby characters, and 
positions I and 3 show a case of horizontal typesetting 
and vertical type-setting, respectively. Referring to 
FIG. 3(a) and FIG. 3(b), the ruby characters of vertical 
typesetting and horizontal type-setting are simultane 
ously arranged in the marginal spaces of the same 



3,726,193 
3 

imaginary area of the same character. The plural ruby 
characters of the same basic character of horizontal 
typesetting and vertical typesetting arranged simultane 
ously in the plural position are hereinafter called the 
composed ruby characters. FIG. 3(c) shows the exam 
ple of the composed ruby character of the present in 
vention simultaneously arranged with the ruby charac 
ters and the address ?gure of vertical and horizontal 
typesetting. However, in the conventional method, it is 
required to separately provide in the character disc, the 
four kinds of composed characters shown in ‘FIG. 3(d), 
(e), (f), (g). As a result of this, by using the method 
shown in FIG. 3(a) and (b), the number of composed 
characters that can be provided in the character disc 
becomes double the conventional method, and by using 
the method shown in FIG. 3(c), thenumber of com 
posed the number becomes four times the conventional 
method. ' ' 

FIG. 4 shows an example of one~way characters and 
two-way characters. Referring to FIG. 4, rows A ‘show 

_ the characters used in vertical writing, rows B show the 
characters used in horizontal writing, group 6 shows 
the one-wya characters, and group 7 shows the two 
way characters. Usual characters included in group 7 
can be used two ways, that is, in the case of vertical 
typesetting and horizontal typesetting. Accordingly, it 
is suf?cient to provide only one character, which is 
used in two ways, by a rotation of an element such as a 
prism corresponding to vertical or horizontal 
typesetting. On the other hand, the characters included 
in group 6 are not able to be used in two ways. Ac 
cordingly, it is required to provide two kinds of charac~ 
ters corresponding to vertical or horizontal typesetting. 
The characters that can not be treated only by a rota 
tion of an element such as a prism hereinafter are 
called “one-way characters”. Thus, the code showing 
the one-way characters or the two-way characters is 
provided in the suitable position of the character disc, 
and selected by the order of the perforated tape. 
Further, the characters and symbols shown in FIG. 4 
are only examples and there exists many other charac 
ters and symbols. In FIG. 4, the square frames sur 
rounding each character are the same as imaginary 
body 5 in FIG. 3. ' 

FIG. 5 shows one example of the. typesetting using 
the above-mentioned characters. In this case, the 
characters in vertical typesetting 8 can be also used in 
the case of horizontal typesetting 9 by the rotation of 
the element such as the prism. However the position of 
the Japanese character “tsu" in the horizontal writing 9 
is shifted from the regular position when the two-way 
Japanese character tsu is usedrln this case, the normal 
type-setting can be performed by using the one way 
Japanese character tsu, as shown in horizontal writing 
10 in FIG. 5. , 

FIG. 6 is a schematic diagram illustrating the optical 
photo-typesetting system of the present invention. 
Referring to FIG. 6, the light beam emitted from the 
light source 11 is advanced along the optical axis 13 
and illuminates a character group in a part of an illu 
minating position C of the character disc B through a 
condenserlens l2 and an optical wedge A. A light 
beam containing an image of a desired character is 
selected from the light beam group corresponding to a 
character group of a part of illuminating position C by 
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using the light beam selector D, and arrives at the ?rst 
image plane 15, through a main lens 14 and an optical 
tunnel E, wherein an image of the desired character is 
focussed. Further, the composed characters made up of 
the basic characters and ruby characters are selected 
by a light beam mask F provided atthe ?rst image 
plane. The image of the character thus obtained ar 
rives, through a collimator lens 16, at a prism G 
wherein the image of the character rotates at any angle 
desired. Then the image of the character arrives, 
through a light traveller H, at a photo-sensitizer 21 of 
the photo-sensitive apparatus J wherein the ?nal image 
is focussed and the photo-typesetting is carried out. 

Further, the explanation connected to each element 
arranged in the optical system is brie?y given below. A 
light source 11 is provided for taking photographs of 
the image of the characters, and the number of the light 
sources 1 1 is one or a plurality of lights sources per one 
optical system. An optical wedge A is provided for 
equalin'ng the intensity of light passing through each 
character on the character disc thereby equalizing the 
density of the images of the characters which are taken 
in a photograph. A light beam selector D is provided 
for selecting a light beam corresponding to the desired 
character from the group of light beams passing 
through the characters of the character disc, thereby 
passing the desired light beam and cutting off the other 
light beams. An optical tunnel E is provided for trans~ 
forming the light beam passing through the light beam 
selector D to the image of the character which is orien~ 
tated in the ?rst image plane 15. An image rotator G is 
provided for rotating the image of the character on the 
?rst image plane 15 to any angle desired. A light beam 

. traveller H is provided for transforming, to any desired 
angle, the light‘ beam passing through the image rotator 
G, feeding the light beam for typesetting and projecting 
the above-mentioned light beam to the photo-sensitizer 
21. A photo-sensitive apparatus J is provided for expos 
ing the image of the character on the photo-sensitizer 
21 by the light beam which is projected to the ap 
paratus J. _ 

FIG. 7 is an example of the character disc shown in a 
partial plan view. Referring to FIG. 7, a lighting slit 23 
is provided in the peripheral part of the character disc 
B. An analogue-digital code 24, which codes the posi 
tions of the various characters, is provided in the inner 
part of the character disc B. Character rows 25 are pro 
vided in the middle part of the disc B. The characters, 
?gures, symbols, codes and other marks (hereinafter 
called simply characters) are arranged in the character 
rows 25 on the character disc. Further, in FIG. 7, five 
rows are employed for explaining the character rows,_ 
but, it is not limited to the ?ve rows, and some portions 
of the character rows are shown by dotted lines, but ac 
tually the characters are arranged in'this dotted~line 
portion. Rotation of the character disc is possible 
around the center axis 26. 

FIG. 8 partially shows a perforated tape 27 wherein 
for example, 12 bits code are used. Referring to FIG. 
8A, the four units 28 surrounded by the dotted-lines 
are provided for selecting the position of the radial 
direction on the character disc, and the other units 29 
are provided for selecting the position of the circum 
ference. That is, the four units for the radial position 
can command the sixteen positions, that is, the sixteen 
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rows of characters can be arranged in the character 
disc B. On the other hand, the eight units of the circum 
ferential direction select the one desired character 
from the character beam selected by the light beam 
selector corresponding to the analogue-digital code on 
the character disc. This means that the 28 = 256 
characters, at maximum, can be arranged in a 
character row which is selected by the light beam selec 
tor. , 

FIG. 9 shows a portion of the character disc B. In the 
perforated tape, one character is composed of two rows 
of 6 bits and the code for selecting the circumferential I 
position of the first Japanese character “hon” 30 com 
prises an array of perforations. In the character disc, an 
analogue-digital code, which is coin-cidental with the 
code of the ?rst Japanese character “hon” 30, is in 
cluded in row 45 in the character disc as shown in FIG. 
9. The characters included in row 45 of the disc are 
“ro,” “yaku," “ri,” “shima,“ “hon,” and “iro.” And 
then the Japanese character “hon” is selected from the 
characters included in row 45 by using the light beam 
selector D shown in FIG. 6. As mentioned above, a 

20 

light beam selector D is provided for selecting a light ‘ 
beam corresponding to the desired character from the 
group of the light beams passing through the characters 
of the character disc, that is, in this case, only the light 
beam corresponding to Japanese character “hon” 30 is 
selected. 

As a result of this, by the order of the perforated 
tape, the contents of the perforated tape correspond 
with the analoguesdigital codes 24 of the character disc 

25 

30 

B. At the same time, a part of the order of the per- _ 
forated tape is transmitted to the control circuit of the 
light beam selector D and when the above-mentioned 
orders of the perforated tape correspond with the 
analogue-digital codes, the light source 11 is lit up and 
the desired characters are photographed on the 
photosensitizer 21. Similarly, the Japanese characters 
honhatsumei dewa basuketto 1 no teibu ni kaku 30 - 44 
are photographed. In FIG. 9, the group of characters 
are arranged, by way of example, in the vertical 
direction and of course, they canbe arranged in the 
horizontal direction. 
Next the selecting method of the one-way characters 

or the two-way characters is explained as follows. 
Referring to FIG. 9, the characters having the 
analogue-digital codes 46 are the one-way characters 
for vertical writing and the characters having the 
analogue-digital code 47 are the one-way characters 
for horizontal writing. The discrimination code 48 has 
the similar function as the analogue-digital code and is 
attached only to the vertical (or horizontal) one-way 
characters thereby discriminating the vertical (or 
horizontal) one-way characters. The discrimination of 
the discrimination code 48 is performed, in a similar 
manner as the discrimination of the analoguedigital 
codes, by the reading element which is provided at the 
position corresponding to the discrimination code 48 
on the character disc B. Referring to FIG. 9, snce the 
characters arranged on the character disc are already 
explained, as an example, in the case of vertical writing, 
it is sufficient to discriminate only the horizontal one 
way characters from the other characters. 

FIG. 10 shows one example of the relation between 
the arrangement of the character row 25 on the 
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6 
character disc and the positions of the photographing. 
Referring to FIG. 10, the character row 25 has sixteen 
rows, and each row is represented by 25-1, 25-2, 25_3, 
. . . . 2546. The optical axis point 13’ is an intersecting 

point of the character disc B and the optical axis 13. 
Four imaginary lines 52-52’, 53-53’, 54-54’ and 
55—55’ (hereinafter called lines 52, 53, 54 and 55) are 
provided with a 45° angle at the optical axis point 13’ 
and four characters are selected on each of the imagi 
nary lines 52, 53, 54 and 55, and then the 16 characters 
thus selected 113' and, 56 ~70, are treated as the 
character group with-regard to the optical axis point 
13’. ‘One example of a selecting method for the 
character group is explained below. 
The intersecting points 56, 57, 13’ and 58 which are 

respectively, the intersecting points between the imagi 
nary line 52 and the character rows 25-7, 25—8, 25—9 
and 25—10 are selected as having the following rela 
tions; that is, ' . 

With regard to the intersecting points 59, 60, 61 and 62 
which are, respectively, the intersecting points between 
the imaginary line 53 and the character rows 25—l, 
254, 25-14 and 2546 are selected such as; 

Similarly, with regard to the imaginary line 54, the in 
tersecting points 63, 64, 65 and 66 with the character 
rows 25—2, 25-5, 25-12 and 2545 are selected as the 
positions of the photographing points, and with regard 
to the imaginary line 55, the intersecting points 67, 68, 
69 and 70 with the character rows 25-3, 25—6, 25-11 
and 2543 are selected as the positions of the photogra 
phing points. In the same manner, with regard to the 
imaginary lines 52 and 53, the intersecting points 56, 
57, 58, 13’, 59, 60, 61 and 62 are selected as the posi 
tions of the photographing points. As a result of this, 
the characters selected, one from each character row, 
form the character group in connection with the optical 
axis point 13'. In the above-mentioned method which 
selects the character group, when each imaginary line 
select four points excepting the optical axis point 13’, 
17 characters, including the optical axis point 13, can 
be selected. However, in the case of FIG. 10, the 
character group having 16 points are formed by using 
the axis point l3’ instead of the symmetrical point for 
the intersecting points 57. Of course, 17 characters can 
be used as the positions of the photographing points. In 
the above-mentioned explanation, the explanation con 
cerning the present invention was given, as an example, 
in the case of the character row having the sixteen 
characters, but it is not limited to this value. 

FIG. 11 is a schematic diagram for showing the func~ 
tion of the optical tunnel system. 
The optical tunnel system is comprised of the main 

lens 14 and the optical tunnel E. Referring to FIG. 11, 
considering in the ?rst place, that the characters 71, 
72, 73 and 74 are arranged on the character disc B. 
Now, the position of the characters 71, 72 and 73, 74 
are selected so as to be arranged in a symmetrical posi 
tion with regard to the optical axis 13 and the distance 
between the character '71 and the optical axis 13 is 
selected as twice the distance between the character 72 
and the optical axis 113. The optical tunnel comprises a 
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pair of re?ecting mirrors 75 and 76 arranged parallel 
and opposite to each other at an equal distance from 
the optical axis 13. The v characters 71 74 have a 
direction shown by the arrow. The light beam passing 
through the characters 71 74 passes through the main 
lens to the optical tunnel. When the distance between 
the main lens 14 and the ?rst image plane is assumed L, 
the light beam passing through the character 71 is 
re?ected two times, that is, at the position L/4 and 3L/4 
in the mirrors 75 and 76 as shown in FIG. 11, and 
focussed on the ?rst image plane 15. The character 72 
is re?ected at the position L/2 in the mirror 76 and 
focussed also on the ?rst image plane 15. If the distance 
of the re?ecting mirror is adjusted so, the images of the 
character 71 and‘ 72 are on the same position on the 
same plane, all the characters 71 74 are focussed on 
the same position on the same plane. As a result of this, 
the direction of the character on the character disc are 
determined so that the image focussed on the image 
plane are arranged in the same directon considering the 
re?ection times in the optical tunnel. 

FIG. 12 is a vertical sectional view of the optical tun 
nel. The re?ecting mirrors are arranged parallel to the 
optical axis 13 of the positions, 57, 64, 60, 68, 58, 65, 
61 and 69 which are inside positions to the optical axis 
13 on the imaginary lines. Further, as mentioned 
above, the distance between the positions 56, 63, 59, 
67, 66, 62, 70 and the optical axis 13 are respectively 
selected as twice the distance between the positions 57, 
64, 60, 68, 58, 65, 61, 69 and the optical axis 13. As a 
result of this, the character group composed of 16 
characters is selected from the character row 25 com 
posed of l6 rows, and the 16 light beams corresponding ' 
to the above-mentioned character group can be 
focussed on the same plane by using the optical tunnel 
E. No. movement mechanism is neceaaary for the opti 
cal tunnel E, and the precision of the character which is 
photographed does not vary, so the rapidity of the 
photography can be performed with high precision and 
accuracy.. _ - ‘ 

FIG. 13 shows a schematic diagram of the light beam 
mask F which takes a photograph of only the composed 
character having the necessary ruby characters from 
the composed ruby characters. The light beam mask F 
is generally provided on the image plane 15 of the opti 
cal tunnel E and is composed of the mask plane and the 
control means for the position of the mask plane. A 
vertical typesetting window 18 and a horizontal 
typesetting window 82 are provided in the mask paate 
83, and these windows are shifted to the desired posi 
tion, for example, as shown in FIG. 13, by the elec 
tromagnets 79 and 80. When the mask plate 83 is 
pulled by the magnet 79, the horizontal typesetting 
window 82 is positioned on the optical axis 13, and, on 
the contrary, when the mask plate is pulled by the mag 
net 80, the vertical typesetting window 81 is positioned 
on the optical axis 13. Further, other means for pulling 
the mask plate, for example, means using oil pressure, 
air pressure or other mechanical means, can be used in 
this case. 

FIG. 14 shows one example of a schematic diagram 
of the mask plate 83 wherein a vertical typesetting win 

1 dow 81 and horizontal typesetting window 82 are pro 
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hatching portions 86, 87, 88 and 89 show, respectively, 
the imaginary bodies for ruby characters to the vertical 
typesetting, for address ?gures to the vertical 
typesetting, for ruby characters to the horizontal 
typesetting and for address ?gures to the horizontal 
typesetting. The portion of- the windows provided on 
the mask plate should be selected as being larger than 
the portion of the basic character and ruby character. 

Next, the method of typesetting the composed 
character is explained according to FIG. 15. The opera 
tion of typesetting is actually performed either in the 
vertical typesetting or the horizontal typesetting. How 
ever, in FIG. 15, for convenience, the explanation is 
given simultaneously for the operation of both kinds of 
above typesetting. 

a. In the ?rst place, when the address ?gure “20” 90 
is exposed to light by the light beam window 81 as 
shown in FIG. 15(A), the address ?gure “20” 90 is 
focussed to the right and upward out of the imaginal 
body 84 and the address ?gures for use in the horizon 
tal typesetting are shut out by the light mask plate 83. 
On the other hand, when the address ?gure “20" 91 is 
exposed to light by the light beam window 82, the ad 
dress ?gure “20" 91 is focussed left out of the imagina 

' ry body 85 and the address ?gures for use in the verti 
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vided. Two hatching portions 84 and 85 show, respec- ' 
tively, the imaginary bodies for the basic ?gure, and 

cal typesetting are shut out by the light mask plate 83. 
b. Next, the desired basic Japanese character 

“shiyou" is exposed to light, as shown in FIG. 15(8), 
and this Japanese character “shiyou” is photographed 
inithe imaginary bodies 84 or 85. 

c. Further, an explanation in the case where the ruby 
Hiragana characters “shiyou” to the basic Japanese 
character “shiyou” are divided in two parts is illus 
trated, that is Hiragana characters “shiyo” and 
Hiragana character u. When the ruby . Hiragana 
character “shiyo” 93 is exposed to the light by the light 
beam window 86, as shown in FIG. 15(C), the ruby 
characters Hiragana character “shiyo” 93 is photog 
raphed to the right and upward out of the imaginary 
body, and the ruby characters for use in the horizontal 
typesetting are shut out by the light beam mask 83. In 
the same manner, the ruby character Hiragana 
character “shiyo" 94 is only photographed to the left 
and upward out of the imaginary body by using the light 
beam window 82. 

d. Further, the character is shifted in the distance of 
the ruby characters which are photographed, as shown 
in FIG. 15(D), and the ruby Hiragana character u is 
photographed in the same manner. 

e. In the above-mentioned operations (a) to (d), the 
composed Japanese character “shiyou” added to the 
ruby Hiragana characters “shiyou” and the address 
?gure “20” is obtained as shown in FIG. 15(E). In this 
case, when the ruby Hiragana character “shiyou,” of . 
the basic Japanese character “shiyou” is used without 
being divided into two parts, the operation ((1) can be 
eliminated, however, it is necessary to use the light ' 
beam window as shown in FIG. 14(B). 
The mask plate is preferably provided in the position. 

corresponding to the image plane of the optical tunnel. 
One reason for this is that by providing the mask plate 
in the image plane, the ?are light produced on the opti~ 
cal system, such as a main lens or optical tunnel, can be 
eliminated and distinct images can be obtained. 
Another reason for this is that the displacement 
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distance of the mask can be selected minimumly and 
consequently, the operation speed controlling the posi 
tion of the mask can be at maximum because the light 
beam corresponding to each character is focussed in 
the mask plate. 

With regard to the connection with the above-men 
tioned parts, the beam selector D is elTectively ar 
ranged in the apparatus of the present invention. Con 
cerning the beam selector D, explanation is given 
brie?y for one example of the beam selector. As men 
tioned-above, the light beam selector selects only one 
beam corresponding to the desired character from the 
character group, as'shown in FIG. 10. The light beam 
selector is operated by the instructions of the binary 
code. As shown in FIG. 16 and FIG. 17, the light beam 
selector comprises a base plate 95, four selector plates 
96, 97, 98 and 99, four solenoids 100, 101, 102 and 
103 and if necessary, a selector mask 104. A light beam 
window 105 is provided in the central part of the base 
plate 95, and has a suf?cient area for passing through 
the whole beam illuminating the character group. Both 
sides of the light beam window 105, the upper position 
plate 106 and the lower position plate 107, are pro 
vided on the base plate 95 and control the position of 
the above-mentioned selector plate. Selector guides 
108 and 109 are provided on the base plate so as to 
determine the direction of movement of the selector 
plates. A guide gutter 110 is provided on the selector 
guides 108 and 109. At the upper part of the upper 
position plate 106, a pin 111 is ?xed to the base plate 
95. Springs 112, 113, 114 and 115 are ?xed to the pin 
111, and are connected to the selector plates 96 - 99, 
thereby contacting the upper part of the selector to the 
lower surface of the upper position plate 106, that is, 
the normal position of the selector. Solenoids 104) —_ 
103 are provided for the base plate 95 by the holding 
plate 116, and each magnetic core 117, 118, 119 and 
120 of the solenoids 100 —- 103 are coupled to the lower 
ends of the selecter plates 96 99. By exciting each 
solenoid 100 103, the selector plates 96 99 cor 

l0 

15 

25 

responding to each solenoid 100 103 are pulled ' 
downwardly thereby contacting the lower part of the 
selector to the upper surface of the lower position plate 

7 107, that is, the displacement position of the selector. 
45 

By cutting of the exciting current for each solenoid, the I 
selector plates return to their original positions, that is, 
their normal positions. 
As a result of this, the selector plates go and return 

between the normal position and the displacement 
position. Consequently, the movement of the selector 
plates can be commanded by the binary coded signal. 
FIG. 18 and FIG. 19 are diagrams explaining the posi 
tion of the light beam window of the selector plates. 
FIG. 19(1), (2), (3) and (4) show, respectively, the 
relationship between the light beam Windows provided’ 
for the selector plates 96, 97, 98, 99. The positions in 
dicated by FIGS. 13’ and 56 70 correspond to the 
position of the character group of the character disc B. 
The FIGS. 121 to 136 indicate the position of the light 
beam window of the selector plates, in the normal posi 
tion, corresponding to each character of the character 
group, and the FIGS. 121' 136’ indicate the position 
of the light beam window, in the displacement position, 
corresponding to each character of the character 
group. The relation between the light beam window of 
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the selector plates is shown in FIG. 18. For example, as 
shown in FIGS. 18 and 19, the light beam No. 1 passes 
through the light beam selector when the selector plate 
96 is in the displacement position and the selector 
plates 97, 98 and 99 are in the normal position. 

Next, an explanation of the method of the photo 
typesetting of the present invention is given below by 
the drawings in FIG. 9 and FIG. 20. The codes 
recorded in the perforated TAPE 27 are decoded by 
the TAPE READER 142, and are stored in MEMORY 
143. DECODER 144 decodes the contents stored in 
MEMORY 143 and transmits the functional codes to 
FUNCTION 145 and the codes relating to the charac 
ters, to the CHARACTER 146. The contents of F UNC 
TION 145 are transmitted to HORIZONTAL COM 
MAND 147, VERTICAL COMMAND 148 and 
FUNCTION 149 and further stored in HORIZONTAL 
MEMORY 150 or VERTICAL MEMORY 151 in ac~ 
cordance with the horizontal writing or vertical writing. 
The output ‘of the FUNCTION 149 is transmitted to 
DRIVING MECHANISM 170 for performing as the 
functional code. The contents stored in HORIZON 
TAL MEMORY 150 or VERTICAL MEMORY 151 
are held until the next command and sends the signals 
to AND gates 152, 153, 157 and DRIVING MEANS 
154. That is, when the signal indicating the horizontal 
writing is stored in the HORIZONTAL MEMORY 150, 
the signal indicating the horizontal writing is held until 
the receiving of the signal indicating the transformation 
to the vertical writing. By receiving this signal, 
MEMORY 150 or 151 sends this signal to a DRIVING 
MEANS 154 and drive the prism G shown in FIG. 6 so 
as to occupy the position corresponding to the vertical 
writing or the horizontal writing. The above-mentioned 
explanation relates to the case where the form as to 
whether the vertical writing or horizontal writing is 
determined by the rotation of the prism G shown in 
FIG. 6, and further, the order of whether the horizontal 
writing 147 or vertical writing 148 is commanded by 
codes stored in the perforated TAPE 27. In this case it 
is determined Whether the horizontal writing or vertical 
writing can also be decided by the HORIZONTAL 
SWITCH 155 or VERTICAL SWITCH 156 provided 
on the front panel of the apparatus. 
The character signals decoded in’the DECODER 

- 144 are divided into two parts by CHARACTER 146, 
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a that is CHARACTER 158 and RULE OF PUNCTUA 
TION 159. The ordinary character signals (the two 
way character signal) are transmitted to AND gates 
152 and 153, and the signals of RULE OF PUNCTUA 
TION 159 are transmitted to AND gates 152 and 157. v 

Discrimination mark 48 provided on the character 
disc B is detected by the MARK DETECTER 160, for 
deciding on the horizontal code or vertical code. The 
output of HORIZONTAL CODE 161 is further trans 
mitted to AND gate 157, and the output of VERTICAL 
CODE 162 is further transmitted to AND gate 152 and 
153. A-D DETECTOR 163 detects the analogue-digital 
code 24 on the character disc B. The output detecting 
signal of A-D DETECTOR 163 and ,the tape signal 164 
of MEMORY 143 are transmitted to COINCIDENTAL 
CIRCUIT 165 which emits the coincidental signal 
when the above two signals are coincidental. The coin 
cidental signals emitted by COINCIDENTAL CIR 
CUIT 165 are transmitted to-AND gate 166. The out 
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puts of AND gates 152, 153 and 157 are transmitted to 
OR gate 167, and the output of OR gate 167 is trans 
mitted to the above-mentioned AND gate'166. When 
the signal from COINCIDENTAL CIRCUIT 165 and 
the signal from OR gate 167 are coincidental in AND 
gate 166, AND gate 166 emits a coincidental signal 
whereby the light source 11 is lighted. The above ex~ 
planation is given only as one example of the apparatus 
of the present invention and other modi?cations can be 
realized. For example, the output signal 164 can be 
taken out from DECODER 144, or MARK DETEC 
TOR 160 and the A-D DETECTOR 163 can be united 
as one element. 

In the next place, the operation of the vertical 
typesetting is given below. First, the tape, as shown in 
FIG. 8, is applied to the photo-typesetting of the 
present invention, and the contents of the tape 27 are 
read by TAPE READER 142 and stored in MEMORY 
143. The contents of the MEMORY 143 are decoded 
by DECODER 144 and the output of DECODER 144 
is transmitted to FUNCTION 145 and CHARACTER 
146. When the codes of the instruction of vertical 
typesetting are included in tape 27, the codes of the in 
struction of vertical typesetting are transmitted from‘ 
FUNCTION 145 to VERTICAL COMMAND 148, and 
stored in VERTICAL MEMORY 151. VERTICAL 
MEMORY 151 is composed of, for example, a group of 
?ip-?op circuits etc., and 'is converted by the input 
signal and holds its condition until the next input signal 
is applied. The output signal of VERTICAL MEMORY 
151 is transmitted to DRIVING MEANS 154 and sets 
the prism G to the state for vertical typesetting. Further 
the output signal of VERTICAL MEMORY 151 is 
transmitted to AND gate 152. With this, the prepara 
tion of vertical typesetting is ?nished. Next, the 
DECODER 144 decodes the contents stored in 
MEMORY 143. Referring to FIG. 8B, the ?rst 
character on the tape 27 Japanese character “hon” 30 
and is ?rst read out by DECODER 144. In this case, the 

_ signal of the codes 168 corresponding to the part 28 in 
FIG. 8A is transmitted to the light beamselector D 
shown in FIG. 6. The signal 168 is taken out indepen 
dently to the CHARACTER and FUNCTION and 
operates the light beam selector D so as to pass the light 
beam corresponding to the 14th row. That is, in FIG. 9, 
the Japaenese character “hon” 30 is positioned in rows 
25-l4, the signal 168 is provided so as to perform the 
passing of the light beam corresponding to rows 25-14. 
DECODER 144 reads the code of Japanese 

character “hon" 30 and the output of DECODER 144 
is transmitted to CHARACTER 146 and further, to 
CHARACTER 158. The output of CHARACTER 158 
is transmitted to AND gates I52 and 153 which are 
held in closed states. On the other hand, the discrimina 
tion mark 48 is detected by‘ MARK DETECTOR 160 
and the negative pulse code thus obtained is trans 
mitted to AND gates 152, 153 through VERTICAL 
CODE 162. Consequently, AND gate 152 receives the 
output signals of VERTICAL MEMORY 151, 
CHARACTER 158 and VERTICAL CODE I62 and 
the output signal of AND gate 152 is transmitted to OR 
gate 167. As a result of this, the output signal of OR 
gate 167 is sent to AND gate 166. On the other hand, 
A-D DETECTOR 163 reads out the analogue-digital 
code recorded on the character disc B and the output 
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of A-D DETECTOR 163 is continuously transmitted to 
COINCIDENTAL CIRCUIT 165. When the tape signal 
164 from MEMORY 143 and the analogue-digital code 
45 corresponding to the Japanese character “hon" 30 
are coincidental in COINCIDENTAL CIRCUIT 165, 
the output of COINCIDENTAL CIRCUIT 165 is trans 
mitted to AND gate 166 wherein the output signal of 
OR gate 167 is applied. The light source 11 is lit up by 
the output of AND gate 166 and illuminates the 
character disc B by way of the condenser lens 12. The 
characters with the range of illumination wherein the 
Japanese character “hon” 30 is included are all lit up 
by the light source 1 l and transmitted to the light beam 
selector D. As the light beam selector D is already 
selected to pass only the rows 25414 by the signal 168, 
only the light beam corresponding to the Japanese 
character “hon” 30 is passed through the light beam 
selector D and arrives at the ?rst image plane 15 via 
main lens 14 and optical tunnel E. The image focussed 
on the ?rst image plane 15 is photographed on the 
photo sensitizer 21 via the prism G which it is con 
trolled by the DRIVING MEANS 154 and lens 17. As a 
result of this, the photography of the ?rst Japanese 
character “hon” 30 is ?nished, and DECODER 144 
reads out the next signal. If the next signal relates to the 
instruction of the character shift, the signal drives 
DRIVING MECHANISM 170 of the apparatus via 
FUNCTION 145 and 149. The Japanese characters “ 
hatsumei wa . . . ni kaku" are treated in a similar 

manner. When the Japanese character “kaku” 44 is 
photographed, DECODER 144 detects the code of a 
beginning new line; and shifts one line by the operation 
of the driving mechanism, and the position of the 
typesetting is returned to the head of the line. As a 
result of this, the operation of the typesetting is con 
tinued until DECODER 144 detects the code of the 
?nished procedure. 

Next, the explanation concerning the horizontal 
typesetting is given below. The signal code is trans 
mitted from DECODER 144 to FUNCTION 145, 
HORIZONTAL COMMAND 147, and HORIZON 
TAL MEMORY 150 as a similar manner in the case of 
the vertical typesetting. The output signal of 
HORIZONTAL MEMORY 150 is transmitted to 
DRIVING MEANS 154 whereby the prism G shown in 
FIG. 6 is orientated to the horizontal typesetting posi 
tion and the output signal of HORIZONTAL 
MEMORY 150 is transmitted to AND gates 153 and 
157. The characters are transmitted to AND gates .153 
and 157 via CHARACTERS 146 and 158. On the other 
hand, the negative pulse signal detected by the dis 
crimination mark 48 on the character disc B is trans 
mittd to the above-mentioned AND gates 152 and 153 
via VERTICAL CODE 162 and the output signals de 
tecting the analogue-digital signal 24 are transmitted to 
COINCIDENTAL CIRCUIT 165. AND gate 152 
receiving the output signals of the CHARACTER 158 
and VERTICAL CODE 162 is held in the cut-off state, 
and the output of AND gate 153 receiving the output 
signals of HORIZONTAL MEMORY 150, 
CHARACTER 158 and VERTICAL CODE 162 is 
transmitted to OR gate'167 and further, to AND gate 
166. COINCIDENTAL CIRCUIT ~165 receiving the 
output signal 164 of MEMORY 143 similar to th verti 
cal typesetting, generates a coincidental signal to AND 
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gate 166 so as to give an instruction to 

source 11, and the characters are photographed on the 
photo-sensitizier 21. In this case, the horizontal 
typesetting is carried out by using VERTICAL CODE 
162, because the characters arranged on the character 
disc B are provided for vertical typesetting use, which is 
used for horizontal typesetting by the rotation of prism 
G. Next, the explanation is given as an example for tak 
ing a photograph of the horizontal one way katakana 
character “tsu” 37. The output signal of DECODER 
144 is transmitted passing through CHARACTER I46 
and RULE OF PUNCTUATION 159 to AND gates 
152 and 157, The positive pulse detected in MARK 
DETECTOR 160 is transmitted to AND gate 157 via 
HORIZONTAL CODE 161. Then AND gate 157 
receives the output signals of HORIZONTAL 
MEMORY 150, RULE OF PUNCI‘UATION 159 and 
HORIZONTAL CODE 16] and the output of AND 
gate 157 is transmitted to OR gate 167 and the light 
source 1 l is lit up. 

Modi?cations of the herein disclosed circuits will 
occur to those skilled in the art and various combina 
tions of the circuits will be capable of use together for 
achieving the desired results of the invention. The 
scope of the invention is to be interpreted accordingly 
as defined by the appended claims. 
What is claimed is: 
1. Apparatus for photo-typesetting comprising: 

means for establishing four imaginary lines provided 
with a 45° angle at an intersecting point of a light axis 
and a character disc whereon character rows are ar 
ranged, means for determining intersecting points of 
each of said four imaginary lines and each different said 
character row as photographing points, said character 
rows at each of said intersecting points with said imagi 
nary lines being arranged symmetrically at said inter~ 
secting point of said light axis and said character disc, 
pairs of parallel mirrors for each said imaginary line 
disposed at the base of said light axis, said pair of paral 
lel mirrors being arranged in parallel with said light 
axis, said mirror re?ecting one time said photographing 
points of inner intersecting points of said imaginary 

light the light 

lines and each different said character :row and re?ect- I 
ing two times said photographing points of outside in 
tersecting points of said imaginary lines and each dif 
ferent said character row, means for focussing said 
photographing points at the same focussing position on 
a focussing plane, means for adding ruby characters 
and address ?gures to said character in case of need, 
and means for arranging and typesetting said charac 
ters one after another on a predetermined typesetting 
type from horizontal typesetting and vertical 
typesetting. 

2. Apparatus for photo-typesetting according to 
claim 1, wherein said means for adding said ruby 
characters is further characterized in that compound 
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character disc having arranged 

14' 
ruby characters arranged with plural ruby characters at 
plural positions out of an imaginary body of basic 
characters are arranged on said character disc, a mova 
ble mask plate provided at said focussing plane having 
means therein de?ning more than two light beam win 
dows for said compound characters of vertical 
typesetting and horizontal typesetting, said light beam 
windows for said compound characters are composed 
of said light beam windows for said basic characters 
and for said ruby characters and said address charac 
ters which are arranged at a predetermined position for 
said basic characters, and means for controlling the 
position of said mask plate in accordance with the 
horizontal typesetting or vertical typesetting so that the 
center of one of said light beam windows for said basic 
character is arranged coincidentally with said light axis. 

3. Apparatus for photo-typesetting according to 
claim 2, wherein said means for arranging said charac 
ters on a predetermined typesetting type is further 
characterized by providing a discrimination mark on 
said character disc whereon one-way characters and 
two-way characters are arranged, means for dis 
criminating said predetermined typesetting type of said 
characters means for selecting and typesetting desired 
characters by using a detecting signal of said dis 
crimination mark, a detecting signal of an analogue 
digital signal determining a position of said character, a 
commanding signal commanding said predetermined 
typesetting type, a detecting signal detecting one-way 
characters and two-way characters and a commanding 
signal of a tape. 

4. In an apparatus for photo-typesetting: a rotatable 
thereon a plurality of 

characters; means coacting with said character disc for 
sequentially forming optical images of individual ones 
of said characters and focussing same at an image 
plane; means for selectively adding a ruby character 
image and an address ?gure image to a character image 
focussed at said image plane thereby forming a 
sequence of composite character images; and means 
receptive of said composite character images for 
sequentially transmitting same to a plane of use while 
angularly orientating said composite character images 
to a preselected angular position to enable both 
horizontal and vertical photo-typesetting to be carreid 
out. 

5. An apparatus according to claim 4, wherein said 
means for selectively adding ruby character and ad 
dress ?gure images includes a movably mounted mask 
plate having means therein de?ning a series of light 
beam windows, and means for effecting movement of 
said mask plate in accordance with the type of photo 
typesetting desired to enable appropriate ruby 
character and address ?gure images to be transmitted 
through said light beam 7 windows onto said image 
plane. 

* * * * * 


