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Abstract:  This  paper  describes  the  development  and  design  history of the SELECI'RIC Composer  justification  mechanism.  The  authors 
present a brief  definition of justification  and  how it relates to the printing  industry;  the  requirements  imposed  upon a justification 
device that are peculiar to the SELECTRIC Composer; a description of the  justification  mechanism and its design,  development and test- 
ing;  and a final  evaluation of the design  relative to the  attainment of its designated  objectives, both as a mechanism and  as a com- 
ponent of the SELECTRIC Composer. 

Introduction 
Within the printing industry, justification is defined as the 
process of spacing type so that lines within a printed col- 
umn will be of equal  length; i.e., will have even margins. 
Most type-setting equipment used today is provided with a 
device which either assists the  operator with justification or 
justifies the text automatically. The sophistication of the 
justification device, or justifier, depends largely on  the  na- 
ture of the type-setting machine to which it is attached. 
Regardless of its complexity, a justifier is expected to pro- 
vide finished copy with lines of exact, equal length. 

There is one prime characteristic of the IBM SELECTRIC 

Composer that dictated  the design of the justifier more than 
any other factor-its proportional escapement, which fea- 
tures  characters varying in width from  three  through nine 
units.' The aesthetic  quality of type  printed with the SE- 
L E C ~ I C  Composer  can be assured only by requiring that 
characters within a word  be placed side by side without  any 
intervening spaces. To justify a line of type  printed with 
the SELECTRIC Composer, it is necessary to vary the  amount 
of space between words (but not between characters within 
a word) to maintain the proportionality of the  characters. 
Further, the spaces must  be varied in a fashion that en- 
hances the overall  appearance of the finished copy. 

With the initial  determination that justification would be 
accomplished by varying word spacing rather  than either 
character spacing or a combination of both, a variable 
spacebar2  was provided which utilized the escapement se- 
lection system, allowing spacebar escapements of three 68 
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through nine units. Following this, it was necessary to es- 
tablish a method for assisting the  operator in justification. 
Several basic decisions were required: How could the vari- 
able spacebar be used most efficiently? Should justification 
be automatic or semiautomatic? How can information  be 
transmitted simply between machine and  operator during 
justification? 

Use of variable  spacebar 
Of prime importance was the fact that neither operator nor 
machine can  determine the length of a line of type before 
it is printed  (not, at least,  without time-consuming count- 
ing and/or computation).  This  led to the decision to type 
each line twice-one rough  typing to determine what words 
a line would contain, and a second, justified typing. To 
make the process systematic, it was decided that the first 
typing of a line would contain fixed-width word spacings 
only. Further, since efficiency requires that words  be placed 
as closely as legibility and appearance will permit, the in- 
itial word spacing was set for the minimum escapement 
available on  the SELECTRIC Composer-three units. Fin- 
ished copy was to be  obtained via a second typing by vary- 
ing the original word spacing in a systematic fashion. 

These decisions led to others: The use  of the minimum 
(three-unit) space in the first printing of a line requires that 
the line end  at or (more  often) short of the predetermined 
right margin. This is imperative because the spaces in the 
justified line will of necessity have at least equal  (and in the 




