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57 ABSTRACT 

A line length remainder and justification indicator de 
vice for use with a line composing machine in which 
the device employs a continuously rotating drum hav 
ing preselected values of line remainder and justifica 
tion information indicated thereon. A controlled inter 
mittent flash illuminates only the desired information. 

4 Claims, 7 Drawing Figures 
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3,765,686 
LINE LENGTH AND JUSTIFICATION INDICATOR 

FOR TYPESETTING MACHINES 

The invention relates to a mechanism for displaying 
the line length remainder and the justification range for 
use in controlling typesetting machines. The mecha 
nism disclosed employs a movable drum with prese 
lected display values and a mask partially covering this 
drum. 

In a known prior art device, the justification range is 
indicated by a drum scale moving in increments and 
having a preselected graduation. Three ranges are dis 
played at one time: a first range indicating the line mea 
sure and neglecting the spacebands; a second range in 
dicating the difference between the maximum and 
minimum widths of a type of space-band; and a third 
range for the corresponding minimum width. This scale 
is covered by a sinusoidal mask also moving in incre 
ments in accordance with the remaining line length, the 
positions of scale and mask only being defined at the 
start of a line. Display accuracy and perspicuity of such 
devices leave much to be desired. Moreover, a rela 
tively large amount of mechanical parts is required to 
control the drum scale and the movable mask. 
The prior art also includes a display means for con 

trolling matrix composing and linecasting machines in 
which binary coded width values corresponding to the 
width of characters and word spaces are generated and 
used to control display means arranged one below the 
other. The display means move in opposite directions 
under control of a character width counting unit and a 
word space counting unit. Such display means, indicat 
ing the amount of line length already used up as well as 
the difference between maximum and minimum widths 
of spacebands, employ a movable screen with scan 
marks and binary representation. By means of a config 
uration in which a width value allocated to a certain po 
sition of the screen is compared with the setting of a 
counting unit, signals are generated in case of noncom 
pliance of the two values which move the screen in a 
predetermined direction. The control signals are fed 
into a driving mechanism which moves the screen to a 
position where the width values indicated by the posi 
tion of the screen coincide with the value present in the 
counting unit. The calculation of the difference be 
tween the binary figures, which defines the position of 
the screen and the setting of the counting unit, is 
achieved by means of essentially known digital or ana 
logue subtracting means. In a known configuration the 
setting of the counting units is indicated by means of 
two movable screens arranged one below the other and 
connected to both counting units through analogue-to 
digital converters. In this way, the line length remain 
der may be indicated by a section increasing from left 
to right, while the justification range is simultaneously 
signalled by a section increasing from right to left. In 
such devices which are known in the art, the driving 
mechanism, in particular, requires a relatively large 
amount of mechanical parts, such as a phase-sensitive 
motor which, on the one hand, is fed by an a.c. voltage 
source while, on the other hand, it is subjected to a dif 
ferential a.c. voltage originating from the subtracting 
means and being amplified and preferably limited by an 
amplifier. In order to achieve a high speed of display it 
is necessary to carefully coordinate the magnitudes af 
fecting the dynamic properties of the display means in 
order to prevent the screen from aperiodically reaching 
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2 
its limit position and to assure that the alignment is per 
manent. In one version of the above device, the mov 
able screen is replaced by strips illuminated by electric 
lamps, the display accuracy is increased in that the por 
tions of the strip which are illuminated by a lamp de 
crease in length as they approach the righthand end of 
the illuminated strip. The number of display signals 
taken from the binary counting unit summing up the 
character widths increases as the values recorded also 
increase. The features of such display means are prede 
termined by the length of the strip portions and the 
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connection between the electric lamp and the compar 
ator unit. 
The object of the present invention is to provide an 

improved means for displaying the line length remain 
der and the justification range for use in controlling 
typesetting machines. 
According to the present invention, the above object 

is met by employing a movable drum with preselected 
display values and a mask that partially covers the 
drum so that only the information on the drum corre 
sponding to the line being composed is displayed. The 
drum is coupled to a driving mechanism which rotates 
it independently of the values to be displayed. A trans 
ducer sensing the drum position and a storage means 
storing the value to be displayed are connected to a 
comparator unit which has an output side that triggers 
a flash source intermittently to illuminate the section of 
the drum which is visible through a slot in the mask. 
This display means may be used to monitor a direct 

inputting of characters into a typesetting machine as by 
a typewriter keyboard. It may also be installed in a per 
forator used to produce perforated tapes controlling 
typesetting machines. 

In carrying out the invention the drum driving mech 
anism continuously rotates the drum at an approxi 
mately constant speed. It follows then that the driving 
mechanism may be of the low output type. The dy 
namic properties of the drum driving mechanism have 
practically no influence on the speed of display, pro 
vided all of the display values available on the drum 
pass the slot provided in the mask at a high frequency, 
approximately 50 times a second. 
The flash source is triggered when the preselected 

display value coincides with the stored value to be dis 
played representing, for instance, the line length al 
ready used up or the total amount of all differences be 
tween column width and the cumulative width of com 
posed characters (justification range). Owing to the 
rapid sequential operation of such a device with its 
short time intervals and the persistance of the human 
eye the operator has the impression of a stationary 
image produced by the values flashed in rapid suces 
sion. This display is quickly adapted to any alterations 
of the value to be displayed and stored in the storage 
means. Since the value indicated is determined by trig 
gering the flash light rather than by controlling the po 
sition of the drum, thus precluding an interaction be 
tween the flash light and the pulses generated by the 
transducer sending the drum position, these are not dy 
namic stability problems. Without much design effort, 
the preselected values may be arranged on the drum to 
provide a perspicuous and accurate display means. 
From the description that follows it will become ap 

parent that the display means of the present invention 
is particularly suited to simultaneously display several 
values recorded on the drum. For this purpose, the 
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transducer which senses the drum position may be as 
signed several functions, thus further contributing to 
the object of keeping costs relatively low. The same 
principle, according to which the display value which 
rotates with the drum and co-responds to the value to 
be displayed is subjected to a flash source each time it 
appears at a slot provided in the mask, is applied to an 
other device of the aforementioned type. This other de 
vice comprises a drum coupled to a driving mechanism 
which rotates it independently of the value to be dis 
played, a sensor for scanning marks provided on the 
drum to generate position pulses, and a counting unit 
which can be set to show the value to be displayed. The 
counting unit's outputside is connected to a trigger cir 
cuit which flashes a lamp to illuminate the desired 
value as it comes into viewing position. In other words, 
the value to be displayed is preset in the counting unit 
and is then gradually reduced as the marks on the drum 
pass the sensing unit until it coincides with a prese 
lected value at which point the flash lamp is triggered. 
This embodiment of the invention is particularly inex 
pensive; it is, however, virtually limited to displaying 
only one value at a time. 

In both display means according to the present inven 
tion the duration of the flashes triggered in rapid suc 
cession is such that both the brightness and the defini 
tion of the value to be displayed are adequate. 

In practical configuration, the means for correctly 
and easily assigning the drum positions to the display 
values on the drum is achieved by providing the drum 
with a synchronisation mark as well as one position 
mark for each value to be illuminated. The transducer 
which senses the drum position, has a sensor that scans 
said marks as they pass beneath the transducer and 
generates position pulses which are fed to a counting 
unit. 

In a particularly useful configuration of the first 
mentioned embodiment of the display means the simul 
taneous displaying of several values is achieved by pro 
viding a drum having, at two points of its circumference 
off-set relative to each other, a second mask, a second 
flash source with a trigger and a second comparator 
unit in which the second value to be displayed is preset. 
The second comparator unit is also connected to the 
transducer that senses the drum position. A digital 
delay element is provided between the second compar 
ator unit and the second flash source the delay of which 
is determined by the time required by a point on the 
drum to travel between the first and the second mask. 
Compared with display devices known in the art, the 

present display means is characterised by a consider 
able reduction in costs, each value to be displayed only 
requiring a flash source with a trigger, a mask and a 
delay time element, while the drum with its preselected 
display values and the transducer sensing the drum po 
sition are the same for all values. For example, the first 
value to be displayed may be assigned the instant at 
which the comparison is determined; all other values 
may be displayed behind their masks at a certain delay 
with regard to this point of time. The delay must be 
equivalent to the time required for a point on the drum 
to travel between the sensing unit of the transducer and 
its associated mask, or, since the transducer is arranged 
in such a way that the first value to be displayed is im 
mediately flashed at its mask when reaching its correct 
position, the delay must be equivalent to the time re 
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4 
quired by a point to travel between the first and the sec 
ond mask. 
The delay between the time the comparison comes 

out for all other values to be displayed and the instant 
at which these values are flashed at their mask is practi 
cally achieved by designing the display means in such 
a way that the delay time element comprises a storage 
in which the result of the second comparison is preset, 
a gate circuit to which the output value of the storage 
and position pulses are applied, and a counting unit the 
input of which is connected to the gate circuit. In this 
arrangement, the position pulses generated between 
the drum position at which the comparison comes out 
and the drum position at which the value appears at its 
associated mask are counted and the triggering of the 
flash source is delayed by the time required by the 
marks to pass the sensing unit of the transducer. De 
pending on the capacity of the counting unit, any dis 
play position in the pattern of marks applied to the 
drum may be reached. The delay time exactly corre 
sponds to the time required by the value to be displayed 
to travel between the two observation points, this being 
dependent of the speed of rotation of the drum. 
Another advantage can be achieved by using a length 

of photographic film surrounding the drum, said film 
having photographically applied to it the preselected 
display values. Instead of a photographic film, paper or 
transparent paper or a synthetic foil may be used as the 
image carrier. In one configuration of the display 
means the flash source illuminating the film is prefera 
bly accommodated inside the drum, thereby assuring 
that the value illuminated at the slot of the mask clearly 
contrasts against the surrounding image carrier. More 
over, this arrangement makes for a compact design. 
Furthermore, another configuration of this device in 
which the mask is accommodated inside the drum of 
fers particular advantages. In such an arrangement, the 
illuminated section of the drum remains clearly visible 
independent of the field of vision of the operator, while 
otherwise the thickness of the mask located outside the 
drum limits the vision of the illuminated drum section. 
Apart from this advantage, accommodating the mask 
inside the drum makes for an attractive and smooth ap 
pearance of the display means. Moreover, the display 
means should preferably be of such design that the 
drum displaying the values is of the linear scale type 
having sector elements parallel to its longitudinal axis 
and also parallel to the slot in the mask. In other words, 
the sector elements correspond to the analogous values 
to be displayed. They are seen by the operator as illu 
minated lines contrasting against the surrounding mate 
rial. The different lengths of these sector elements cor 
respond to the different values which can be displayed. 
The width of the sector elements measured in the di 

rection of the circumference of the drum is preferably 
greater than the width of the slot. In this way, the flash 
can be of such a duration that the sector element, at a 
not too high flashing frequency, is clearly illuminated 
or penetrated by the light rays, for the flash should be 
effective only as long as the illuminated sector element 
is well within the slot of the mask. 
Based on the aforementioned conditions, a space 

saving arrangement of the sector elements on the drum 
can be achieved by arranging the sector elements in a 
step-to-step fashion. 

In another configuration of the display means which 
offers particular advantages, several groups of sector 
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elements of the same kind are placed side by side in 
longitudinal direction along the circumference of the 
drum, each group having a flash source with an individ 
ually controlled trigger. In this way, a multitude of dif 
ferent display values may be accommodated on the 
drum while at the same time enabling the use of a small 
diameter drum by which a high resolution is achieved. 
By combining different sector elements from the vari 
ous groups of sector elements the number of values 
which can be displayed is considerably higher than the 
number of drum positions. In this arrangement, sector 
elements of both groups are alternately illuminated in 
such a way that the sum-total of the sector elements 
represents the correct value to be displayed. When di 
viding a group of sector elements into two groups of the 
same kind placed side by side, but having only half the 
number of steps, the diameter of the drum may also be 
halved. 
This configuration is particularly advantageous in 

that the display characteristics may be selected by vary 
ing the sector elements assigned to the drum positions 
and/or the values to be displayed. Hereby, practically 
any size of the display values can be chosen. For exam 
ple, the various display areas may simply be extended 
or condensed by selecting longer or shorter sector ele 

ents. 
Finally, a suitable configuration of the display means 

would incorporate alphanumerical values applied to 
the drum at some points. Without any additional ex 
penditure of design efforts or costs this would make it 
possible to display alphanumerical text instead of the 
sector elements or to mix analogue and digital values. 
This only requires that a sector element is replaced by 
a corresponding alphanumerical text or that the sector 
element is combined with the desired information and 
applied to the image carrier. 

Features and advantages of the present invention 
may be gained from the foregoing and from the de 
scription of a preferred embodiment thereof which fol 
lows. 

In the drawing: 
FIG. 1 represents one embodiment of the invention 

showing the electric components designed for the si 
multaneous display of two values; 
FIG. 2 is a side view taken through a portion of the 

means for displaying a value; 
FIG. 3 is a plan view of the mask of the display means 

according to FIG. 2; 
FIG. 4 shows a development of the drum according 

to FIG. 2; 
FIG. 5 is a side view of a portion of the means for the 

simultaneous display of two values; 
FIG. 6 is a plan view of the mask of the display means 

according to FIG. 5; and 
FIG. 7 shows a group of sector elements on the devel 

oped drum in place of the group shown in FIG. 4. 
In FIGS. 1, 2, and 3 the drum carrying the prese 

lected display values is only represented schematically. 
The arrangement of the preselected values is shown in 
more detail in FIG. 4 which represents a development 
of the drum. According to this figure, sector elements 
2 are arranged in a step-to-step fashion to achieve a dis 
play means of the linear scale type. These sector ele 
ments divide the drum surface into contrasting sec 
tions. For example, the surface being a photographic 
film is transparent in section 3 while it is opaque at sec 
tion 4. Furthermore, a position mark 5 is assigned to 
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6 
each sector element on the drum, said position marks 
being applied near the edge of the surface. Moreover, 
the surface carries a synchronisation mark 6. 
From FIGS. 2 and 3, in particular, it becomes appar 

ent that a rigid mask 7 with a slot 8 is accommodated 
in front of the drum of the display means, said slot 
being slightly smaller in width than the sector element 
measured in the direction of the circumference of the 
drum. Inside the drum a flash source 9 is provided. 
While in this embodiment the drum surface is located 
between the flash source and the mask, in another em 
bodiment the mask may be located inside the drum be 
tween the flash source and the surface of the drum. 34 
According to FIG. 1, the drum is coupled to a motor 

10. A sensor 11 is provided near the edge of the drum 
sensing the position marks and the synchronisation 
mark, a line 12 being employed to transmit the position 
pulses originating from the sensor to a counting unit 14. 
Counting unit 14 and sensor 11 may together be con 
sidered part of a general transducer means. 
To reset counting unit 14 it is connected to the sensor 

by another line 13 transmitting the synchronisation 
pulses. The counting unit is connected to the input of 
a comparator unit 15, said comparator having a second 
input 16 for the value to be displayed. The output of 
the comparator unit is coupled to the flash source 9 by 
a trigger not shown. 
According to FIG. 1, the display means described 

above is designed for displaying only one value at a 
time employing the mask shown in FIGS. 2 and 3. For 
this purpose, the drum is continuously rotated by motor 
10, The value to be displayed is fed into the input 16 
of the comparator unit 15, preferably in digitally coded 
form. 
The electric components of the display means trigger 

the flash source each time the drum reaches a position 
corresponding to the value to be displayed, i.e., a posi 
tion in which the sector element appearing at the slot 
corresponds to the value to be displayed. This is 
achieved by continuously counting the position pulses 
generated each time a position mark is sensed after the 
counting unit 14 has been reset to a defined starting po 
sition by a synchronisation pulse generated when a syn 
chronisation mark is sensed. In other words, after each 
rotation of the drum a sector element is illuminated. At 
a sufficiently high speed of rotation the flashing fre 
quency is such that the image of the illuminated sector 
element in the slot is stationary. A useful flashing fre 
quency is 50 cycles per second. 
According to FIGS. 5 and 6 as well as that part of 

FIG. 1 which has not been described yet, the display 
means may be modified to enable the simultaneous dis 
play of several values. The drum used is the same as 
that shown in FIGS. i through 4. However, the drum 
is equipped with a mask 17 having two slots 18 and 19 
arranged one above the other. The drum section oppo 
site each slot is illuminated by a separate flash source, 
i.e. apart from the flash source 9, a second flash source 
20 is provided. Inside the drum the two flash sources 
are separated by means of a light-tight screen. 
Any sector element on the drum surface may be illu 

minated by any of the two flash sources during one 
complete cycle of the drum so that stationary images of 
the values to be displayed are produced at the slots 18, 
19. The electric components described hereinbefore 
are employed to display the value visible through slot 
18 by means of flash source 9. To display a second 
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value through slot 19, the electric components accord 
ing to FIG. 1 are essentially complemented by a second 
comparator unit 21, a storage element on buffer 22, a 
gate circuit 23, and a counting unit 24. The element 22 
together with gate circuit 23 and unit 24 may collec 
tively be considered a delay time means. The second 
comparator unit 21 has an input to which, in the same 
way as described for the comparator unit 15, a figure 
is transmitted from the counting unit 14, said figure in 
dicating the drum position. The second input 21a to the 
comparator unit 21 receives the value to be displayed. 
When both values coincide, a signal is fed into the stor 
age 22 where it is held back for a period of time corre 
sponding to at least the time required by a sector ele 
ment on the drum to travel between slot i8 and slot 19. 
The output signal of the storage 22 keeps the gate cir 
cuit in open position so that the position pulses can be 
transmitted to the counting unit via the line 12. When 
the number of position pulses fed into the counting unit 
24 corresponds to the distance between the slots 18, 19 
the flash source 20 is triggered by a trigger not shown. 
The storage 22 is then reset. 

In this way, for example, the line length remainder is 
displayed through slot 18, while the total amount of dif 
ferences between maximum space and minimum space, 
being an indication for the justification range of a line, 
is displayed through slot 19. 
The drum at its circumference carries all values to be 

displayed, as particularly shown in FIG. 4. If the values 
are to be displayed analogously as in a linear scale with 
high resolution, it becomes apparent that it is necessary 
to place a multitude of sector elements side by side an 
to select a sufficiently large drum circumference at a 
given size of the slot in the mask. However, it is possible 
to reduce the circumference of the drum and maintain 
a high resolution by arranging the sector elements in 

8 
indicia on said drum, and a synchronisation mark; a sta 
tionary mark covering said drum and having a first 
elongated aperture and a second elongated aperture 
therein through which a selected information indicia on 
said drum may be observed; a driving mechanism oper 
atively associated with said drum for continuously ro 
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two adjacent groups, as shown in FIG. 7. Hence it fol 
lows that the arrangement shown in FIG. 7 makes it 
possible to halve the circumference of the drum ac 
cording to FIG. 4. An arrangement of the sector ele 
ments according to FIG. 7 requires that a flash source 
and an element controlling it is assigned to each group 
of sector elements. All values represented by the sector 
elements arranged as shown in FIG. 4 can than be dis 
played by illuminating the sector elements of groups 25 
and 26 in FIG. 7. For example, to display a sector ele 
ment of the left half of the group according to FIG. 4, 
only one sector element of group 25 according to FIG. 
7 has to be illuminated continuously. If it is desired to 
display a sector element extending into the right half of 
the group shown in FIG. 4 it is necessary to illuminate 
a sector element covering the entire width of group 25 
plus a sector element of group 26, this being possible 
at any instant relative to the time a sector element of 
group 25 is illuminated. The operator then has the im 
pression of an almost uninterrupted line composed of 
the sector elements of the groups 25 and 26. 
What is claimed is: 
1. Means for displaying line composing information 

indicia for use in controlling typesetting machines, said 
means comprising: a rotatable drum having preselected 
line composing information indicia displayed thereon, 
a plurality of position marks, one for each information 
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tating said drum so that said information indicia are se 
rially moved past said first mark aperture, a drum illu 
minating circuit means including a comparator unit for 
storing a number corresponding to a selected informa 
tion indicia to be displayed, means for introducing a 
count into said comparator unit corresponding to a 
drum position, said count introducing means compris 
ing sensor means for scanning the drum position marks 
to generate position pulses as the position marks on 
said drum are rotated past said sensor means, and a 
counting means for counting said position pulses, said 
sensor means also scanning said synchronisation mark 
once during each rotation of said drum to generate a 
reset pulse to reset said counting means when the syn 
chronisation mark is scanned; flash lamp means re 
sponsive to the count introduced into said comparator 
unit being equal to the number stored in said compara 
tor unit for illuminating said drum during each rotation 
thereof whereby the desired selected information indi 
cia is displayed through the first mark aperture for as 
long as the corresponding number is stored in said com 
parator unit; a second flash lamp; a second comparator 
unit in which a number corresponding to a second indi 
cia to be displayed is stored, said second comparator 
unit also being connected to said counting means which 
senses the drum position; and a delay time means pro 
vided between the second comparator and the second 
flash lamp for introducing a delay determined by the 
time required by the indicia selected to be displayed at 
the second mark aperture to travel between the first 
and the second apertures in the mark whereby a second 
information indicia is displayed through second aper 
ture simultaneously with a first information indicia 
being displayed through said first aperture. 

2. A means according to claim 1 in which the delay 
time means comprises a storage element for producing 
an output signal when the count introduced to said sec 
ond comparator unit is equal to the number stored 
therein, an 'and' gate for producing signals responsive 
to said storage element signal and to concurrent pulses 
from said transducer means, and a second counting 
unit for triggering said second flash lamp when signals 
from said "and" gate correspond in number to a value 
stored in said second counting unit which value repre 
sents the time it takes an information indicia on said 
drum to move from said aperture to said second aper 
ture in said mask. 

3. A means according to claim 2 in which the infor 
mation indicia on said drum are of the linear scale type 
having sector elements parallel to its longitudinal axis 
and also parallel to the elongated apertures in the 
mask. 
4. A means according to claim 3 in which the width 

of a sector element measured in the direction of the cir 
cumference of the drum is greater than the width of an 
elongated aperture. 
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