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for many years carried on with only minor changes in its basic technology, was
ready for major technological changes which would improve quality, speed up the
processes, reduce costs and provide added flexibility and capability. It also
became obvious that improvement was necessary to cope with the massive
buildup in quantity of printed material which has occurred over the past few years.
As a direct result of the efforts of RCA engineers, many of the technigues re-
quired to effect these changes are now available.
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tive to design and build modern graphic systems. The early stages of the effort
are being concentrated on automating typesetting and composition procedures
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Effective meetings are an essenfial means for communica-
tion among engineers working on a common project. The
accomplishment of an effective meeting requires thor-
ough planning and competent implementing on the part
of the chairman. This paper examines the naturs of the
small, informal type of group meeting involving persons
assigned to a common project, the planning factors and
sequence of steps for implementation, and the crairman-
ship characteristics essential to achieving effectiveness.

v
1.

n_igg and lrhpiemenﬂng

LYTTON BULWER
Project Engineering, Astro-Electronics Division, Princeton. N.J.

WELL-MANAGED MEETING is a valuable tool for promoting
the smooth and efficient group performance of an engi-
neering project. Unfortunately, too many meetings fail to
achieve any level of effectiveness. This failure explains why
engineers readily damn meetings as the greatest of time-
wasters. This condemnation is justly deserved every time that
a poorly planned. badly implemented meeting occurs. Beyond
wasting time, such meetings inject unfavorable elements of
noise and distortion which lead to group confusion.

To the same extent that a poor meeting produces an ad-
verse impact, the effective meeting makes a significaat contri-
bution toward the efficient and economical accomplishment
of a project objective. An engineer who is competent in pro-
ducing an effective meeting is an asset to his organization.

WHAT IS A GOOD MEETING AND WHAT IS IT GOOD FOR?

A meeting is a means of communication. To evaluzte its ef-
fectiveness, it is useful to analyze the end result that the
means are expected to produce.

Communication, regardless of the means producing it, is
an essential element for an organization that expects to per-
form efficiently. The term communication, as used in this dis-
cussion, means the transmission of information which is ex-
pected to guide the performance of the receiver. This is a
general description of the term; following paragraphs will
indicate that various means of communicating are either uni-
lateral or multilateral. Information is used in the sense of
idea content rather than that of a pure “Information Theory”
concept. Fig. 1 presents a basic communication model.

The objectives of an engineering project are accomplished
through the combined and interacting efforts of the assigned
individuals. Successful accomplishment results from the effi-
cient performance of the group as a coherent whole. This

Reprint RE-18-6-7/Final manuscript received July 14, 1967.

requires having the right person doing the right thing, at the
right time and place, and in the right amount.

A classic example of deficient project performance due to
inadequate communication is the Bible story about the Tower
of Babel. The personnel assigned to the project were crafts-
men, each well developed in his technical skill. If these
workers had lost their tools, the purchasing agent could have
procured replacements. If they had lost their skills, a re-
training program could have been established. Instead, the
Lord removed their means of communication by giving each
a different tongue. Without communication, the group could
not perform as a coherent whole and the objectives of “Proj-
ect Babel” were not accomplished.

While the Babel case illustrates well the necessity for com-
munication, it does not explicitly establish the value of effec-
tive meetings. To do this, assume that the Babel group had
retained their ability to speak and write to each other. The
project still could have failed due to inadequate communica-
tion, because there is something more to communication than
just the act of speaking or writing.

The transmission of information is necessary for effective
communicating, but not in itself sufficient. Achieving effec-
tiveness requires that the receiver arrives at the right mean-
ing, or interpretation, of the sender’s information. Fig. 2
presents the interpretation concept of communicating.

The reason why many attempts at communication fail to
achieve effectiveness is best expressed in William H. Whyte’s
statement that “the great enemy of communication is the
illusion of it.” Individuals often wrongly assume that their
speaking or writing constitutes communication. They fail to
consider whether the receiver made the correct interpretation.
Wrong interpretations are a continuing occurrence.

To oversimplify, each individual encodes his ideas for
transmission through an encoder whose characteristics are
based on the individual’s unique background, experience, and
personality. Conversely, each individual decodes received
messages through a unique decoder.

Encoders and decoders vary as does each individual. Be-
cause of these mismatches, wrong interpretations are highly
probable. Fig. 3 depicts a person acting on the basis of a
wrong interpretation; the response intended by the sender
does not happen. Instead the receiver’s actions (based on
wrong interpretations) will be useless and possibly disruptive
to the coherent whole. Wrong actions by one individual ad-
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versely influence the actions of the others—and rarely in
linear fashion!

It is in this all-important factor of correct interpretation
that the meeting, rather than the oral presentation or the
written directive. makes a significant contribution to com-
municating.

One way to determine whether an individual makes the
right interpretation is to have the receiver feed his interpre-
tation back to the sender. Obviously this must be accom-
plished before the receiver acts. Accomplishment of this
transmission and feedback activity is a two-way exchange of
information (Fig. 4).

The term meeting is used in this discussion to mean a type
of communication involving a two-way exchange of informa-
tion among a group of inditviduals under the direction and
control of a chairman. Meeting effectiveness occurs whenever
a “meeting of the bodies” serves to reach a “meeting of the
minds.”

WHAT MAKES A GOOD MEETING?

In an effective meeting, each participant must generate, as
well as receive, relevant information and all must reach a
common understanding of that information. An effective meet-
ing does not just happen; it is achieved through individuals
performing and performing well. The Program of activity
that produces effective meetings is divided into two phases:

1) Careful, thorough planning, and
2) Competent implementing.

Each phase of this Program is related to required group per-
formance and its accomplishment (Fig. 5).

PLANNING PHASE

Planning activity consists of defining an objective and the
requirements necessary to achieve it. The principal factors
involved in planning a meeting are: purpose, agenda, partici-
pants, location, and time.

Executing these five factors of the planning phase consti-
tutes total planning by the chairman. Depending on the
nature of a specific situation, each planning factor can be
observed to a greater or lesser extent. Regardless of the
situation, however, the meeting must be planned. Merely
arranging for a conference room and notifying the partici-
pants lays the foundation for another Tower of Babel.

L. E. BULWER received the BS degree in Mathematics and Physics from the
University of Dayton in 1950. In 1954 and 1955, he attended graduate courses
in systems engineering at the New Mexico State University and Fort Bliss,
Texas. From 1950 to 1958, Mr. Bulwer served as an officer with the U.S. Marine
Corps. From 1952 to 1954, he was Officer in Charge at the Engineering School
of the Marine Corps Institute, where he was responsible for adapting engi-
neering and electronic courses for specific application to military training
programs. From 1955 to 1958, Mr. Bulwer was a Project Officer on the Bumble-
bee Program and participated in the Marine Corps Terrier System Evaluation
Program. Mr. Bulwer joined the Missile and Surface Radar Division of RCA
in 1958. He was assigned as a Project Engineer to the Systems Evaluation
Group working on the TALOS Defense Unit at White Sands Missile Radar.
He was also Project Engineer responsible for the development of test and
checkout, and operational procedures for the Atlas D Series operation.
Later, he directed project operations of the Atlas E Series field installation
at Warren Air Force Base, Wyoming. Mr. Bulwer joined the Astro-Electronics
Division in 1962 as a Project Systems Engineer, where he was initially engaged
in the orbital analysis and flight test evaluation on a classified Air Force pro-
gram. His next assignment was that of lead systems engineer on NASA's Lunar
Orbiter Program. Completion of this assignment led to a similar assignment
on a classified Air Force program. He is currently Project Engineer studying
TIROS program growth.

Purpose

The first step in planning for a meeting is the recognition of
a need for the meeting. If any other means will satisfy the
need, use those means! A meeting should be called only
when other means would not serve the need as well. Many
unnecessary and mediocre meetings occur because the chair-
man did not have a clear understanding of the purpose for
the meeting he was convening.

A meeting is a means. The end result is accomplished after
the meeting by the performance of individuals in accordance
with correct information. Therefore, the purpose of conven-
ing a meeting is to exchange information essential to various
categories of group performance. These three categories
represent a purpose:

1) Project or procedure initiation. At this meeting, the chair-
man’s purpose is to initiate a new project or procedure. The
project may be the preparation of a proposal or the produc-
tion of hardware. The procedure may be a new prescribed
way of doing something. The chairman intends the partici-
pants to receive, discuss, understand, and act on his ideas in
a way that will promote efficient group performance.

2

-

Project progress. As a project progresses, it is essential that
each individual know and understand what the others have
done and what they plan to do. Through this pooling and
understanding of progress information, the participants can
adjust their own performance accordingly. Norbert Wiener
states in his book Cybernetics that a system is organized to
the degree of information it possesses. The role of the
progress meeting is to exchange and clarify information
that leads to more effective organization. Usually these
meetings occur on a periodic schedule.

3

=

Problem definition. This meeting is called to restore order
to a situation which has deviated from the desired limits of
performance. It makes use of the collective abilities, educa-
tion, and experience of the participants in accurately defin-
ing the essence of the problem. Correctly defining the right
problem is necessary, because the best possible solution is
worthless when it solves the wrong problem. Once the prob-
lem is adequately defined, action items leading to a satis-
factory solution can be generated.

Whatever the intended purpose of his proposed meeting, the
chairman must clearly establish and accurately define that
purpose. Failure to do so makes the chances for meeting
effectiveness extremely doubtful.

Agenda

Having clearly defined what he wishes to accomplish, the
chairman prepares the agenda of information topics to be
presented and discussed.

Fig. 1—Basic communicaticn model.

SENDER RECEIVER

1 R(I)
S ad

I: TRANSMITTED INFORMATION

R(I1}: EXPECTED RECEIVER RESPONSE
AS A FUNCTION OF I
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The dictionary meaning of agenda, “a memorandum of
items for discussion,” is significant. Because the agenda of
an effective meeting carries only essential items, forgetting
one of these items could be detrimental. Background and
related data to each topic is important for arriving at correct
interpretations. For this reason, the chairman should spend
the time required in preparing an adequate memorandum of
items for discussion.

Participants
An effective meeting depends upon attendance of the right
participants. The agenda is a key means of determining who
should attend. Unlike an open forum or town meeting, an
engineering meeting must have a controlled attendance, the
number of participants being a function of the subjects dis-
cussed.

The chairman should consciously consider and select each
individual on the basis of that person:

1

~—

Requiring information presented by the chairman or another
participant,

2) Having timely and relevant information to present,

3) Representing another group that will be affected by the re-
sults of the meeting,

-

4

-~

Having a required background of education and experience
(or both) that will be of consultation benefit, and

Providing management approval and direction to those items
that require it. Responsible managers should be advised,
before the meeting, of items that will require their approval.

5

In some situations, it is advisable to request in advance that
a certain person prepare a comment in depth on a particular
topic. It is highly advantageous for the chairman to be
familiar with the professional capabilities and personal char-
acteristics of the persons he invites to participate. All indi-
viduals that are essential to accomplishing the purpose should
attend and participate. But only those individuals!

Location and Facllities

Knowing the scope of the agenda and the number of partici-
pants, the chairman should acquire a suitable location and
arrange for the required visual-aid and demonstration devices.
A suitable location means an adequately illuminated, venti-
lated, disturbance-free room. It should be of a sufficient size.
with a table and chairs for accommodating all the invited
participants. If complex or detailed material is involved in
the agenda, it is well to prepare a summary sheet for distri-
bution to each participant. A chalk board is highly desirable.
Although the meeting is not a formal presentation, a flip
chart may be used to a favorable advantage in concentrating
attention and encouraging close participation.

Fig. 2—interpretation concept in communicating.

SENDER RECEIVER

Is Ir

Ig: SENDERS INTENDED MEANING OF I
I, : RECEIVERS INTERPRETATION OF I

R(1y): RECEIVERS RESPONSE AS A FUNCTION OF Iy

MAXIMUM COMMUNICATION EFFECTIVENESS
REQUIRES I, = I

1 R(1y)
EE———

Time

The principal temporal factors are the date, starting time, and
stopping time. Date and time should be coordinated in ad-
vance to ensure the required attendance.

Estimating the length of the meeting is most important.
The chairman must not assume that it is all right for the
meeting to run until each participant has nothing more to
say. He should establish a time budget and adhere to it as
closely as possible. However, agenda should not be sacrificed
for brevity alone. The chairman should be conscious of the
need for making economical use of the high priced technical
and administrative personnel present. If the meeting must
run longer than an hour, a short break should be included.

IMPLEMENTATION PHASE

Implementation of the meeting, according to plan, is carried
out in a sequence of four steps: introduction, agenda, round-
up, and conclusion. Before examining each step in individual
detail, it is important to realize that tardiness and unpre-
paredness on the part of the chairman detracts from the
possibility of effectiveness. He should arrive at the meeting
sufficiently early to ensure that the physical layout is in order.
Early arrival also permits him to post visual aids without
having to disrupt the meeting to do so.

At the scheduled time, the chairman takes his place at the
head of the table; this is a position that spatially identifies
him as the meeting chairman and provides an optimum loca-
tion for directing and controlling the meeting. He calls the
group to order and focusses their attention in a distinct, posi-
tive fashion. Weak, trite statements as “l suppose we should
probably get started now” or “Would anyone care to start
things off ?”” do not focus attention and are anathema!

The Introduction

The chairman introduces himself, orients the group to the
purpose of the meeting, along with the key points to be
covered. and indicates the useful results that the meeting is
expected to accomplish. The chairman’s intreduction includes
the members present, briefly giving their respective roles as
they relate to the purpose of the meeting. Otherwise, the
participants are going to dissipate their attention by playing
the “mystery-guest” guessing game.

The introduction must be brief and complete, comprising
essential items only. A few key words on the chalk board
will serve as a visual reference and can be used to check off
progress. Meetings that are scheduled on a periodic, short-
interval basis, and with the same members usually present,
can have a modified introduction.

Fig. 3—Receiver's disruptive response as a function ot
wrong interpretation.

R(1,)

SENDER RECEIVER

1s Irx 1,

R{1s) (DESIRED RESPONSE) FAILS TO OCCUR
R(I,) 1S DISRUPTIVE
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Regardless of its extent, a well-organized, compactly pre-
sented introduction establishes that favorable frame of col-
lective minds from which useful activity results. Orienting
the participants in this way is appreciated by them and is
important to success. A group that does not know where it is
going cannot control where it ends up.

Discussion of the Agenda

In covering the agenda, the chairman presents the prepared
topics sequentially. His aim is to achieve a common under-
standing of each item that he and the others will present.

An immediately apparent way for a sender to learn the
receiver’s interpretation is to have the receiver discuss the
received information. Therefore, on each item, the chairman
should promote vigorous discussion for the sake of evoking
and clarifying ideas. Many chairmen fail to do this. Re-
peatedly they run through the full course of their agenda and
only at the end ask “Are there any questions?” Silence fol-
lows and the meeting terminates. (This was a lecture, not a
meeting.) The participants had questions. Not all points
were clear to them. They go forth to guide their subsequent
behavior on information which is at best vague. Through lack
of participation, this group assembly failed to become an
effective meeting—it did not arrive at and impart a common
understanding.

Achieving participation in a two-way exchange of informa-
tion is essential. By definition, each participant must contrib-
ute as well as receive. A reliable method, which the chair-
man may use to start discussion, is to ask a specific question
of an individual who maintains an enthusiastic position on the
questioned issue. Once started, discussion must be sustained.

Within every group are found individuals who are too
reserved to speak up without encouragement, and others who
could talk endlessly in an ‘“open-loop” mode. Because the
meeting must draw equally from the ability, experience, and
information resources of each participant, the chairman has
to control the discussion, keeping it on subject and schedule.
The long-winded must be restrained, while the timid should
be encouraged. (Being inarticulate does not imply that an
individual lacks a valuable contribution to make.)

Discussion control holds a meeting on course and brings
forth all relevant contributions. Orderly progress is estab-
lished because the group more easily and readily follows a
chairman who maintains this steady course. The chairman
can exercise this control by allowing the overtalkative to
make brief comments; then terminate him by summarizing
and immediately calling on another participant by name to
continue. The timid person is encouraged to participate by

Fig. 4—Receiver feedback of I, in a two-way exchange
of information.

SENDER RECEIVER

Iy 1 1, R(Ir)

asking him a question about a subject directly related to his
assignment, and with which he is familiar and at ease.

As the discussion of a particular agenda item progresses,
the chairman must decide when adequate interpretation is
reached and quickly move on to the next item. There is no
justification to spend additional time on a mutually under-
stood subject. When more than one satisfactory interpreta-
tion arises, it is better to select one and move on rather than
to allow endless debate.

The primary principle of discussion control is always: one
subject, one speaker. Maintaining this atmosphere, which
fosters the one-subject, one-speaker principle, requires that
the chairman recognize and control other possibly disruptive
factors. On some occasions, the one speaker may inject a
subject not related to the agenda item. Lacking the merit of
relatedness, such a topic should be deferred until the
round-up.

Discussion should be vigorous, with an open frankness of
expression encouraged. A cooperative atmosphere evolves
from an open and honest exchange of relevant information
among all participants. Enthusiastic views and strongly held
beliefs should be permitted. The chairman must not, however,
allow the meeting to be used for name calling or the airing
of private animosities. When personality differences are in-
jected, the chairman must return to the impersonal atmos-
phere. “We are here to discuss issues, not personalities,”
usually accomplishes this desired result.

Especially in problem definition, the chairman should not
allow the meeting to become a trial with the object of fixing
guilt. Displays of irrational emotions belong in the popular
fiction about executive suite melodramas. They do not belong
in the engineering operation of intelligent persons, collec-
tively seeking to achieve useful and worthwhile objectives.

When a sub-group becomes engrossed in a side meeting of
its own, the chairman should move quickly to prevent seces-
sion from the main body. An approach toward preserving
unity is to call on a secessionist member asking him to com-
ment on the present subject, or requesting “May we have
just one meeting, please?”

Sometimes interruptions occur through the intrusion of an
uninvited individual who wishes to have a side discussion
with one of the participants. The chairman should discour-
age the continuance of this interruption by asking “Is this
something that can be taken up later?” If it is not, it is
better for the participant and intruder to depart from the
conference room.

Other times, a secretary will enter with the announcement
that someone has a telephone call. Unless the importance of

Fig. 5—The total program for an effective meeting.

EFFECTIVE
GROUP PERFORMANCE

REQUIRED —I ACCOMPLISHED

PLANNING IMPLEMENTING
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® PURPOSE ® INTRODUCTION
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® PARTICIPANTS ® ROUND-UP
® LOCATION ® CONCLUSION
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the call overrides the meeting, the caller should be requested
to call back later.

Throughout the course of the proceedings, it is wise for
the chairman to keep a simple written record. Whether he
chooses to publish the record for distribution is not conse-
quential at this point. Keeping notes provides an account for
reference or future agenda preparation.

Round-Up

The round-up serves several useful purposes. The chairman
is able to keep the agenda on a strict course by deferring
other merited topics to the round-up. Because the round-up
permits a broader range of subjects, it allows the participants
more freedom. Also, it permits the expression of any signifi-
cant afterthought to the agenda discussion.

In rounding up stray bits of information, it is likely that a
declaration is made containing the exact information for
which the others were looking.

While not adhering to strict subject limits, as does the
agenda, the round-up is time-limited and must move at a
brisk pace. The chairman begins with the individual to his
immediate left by inviting additional commentary or new
topics. Each participant exercises his turn as he chooses, with
the chairman enforcing rigid time restrictions. When the
last participant has completed his commentary, the chairman
immediately commences the conclusion.

Conclusion

The conclusion should bring the meeting to a definite and
formal close. The chairman summarizes:

1) The principal topics covered,

2) Requirements for future meetings,
3) Scheduling of future meetings, and
4) Responsibility for major action items.

It is desirable to end with the group feeling a sense of pro-
ductive accomplishment. A brief acknowledgement of thanks
and compliments to the group for their constructive contribu-
tion is in order. The meeting, which began with a positive
announcement, should close with one. “We stand adjourned”
or “Thank you, gentlemen” indicates a definitive cutoff of the
proceedings.

Meeting notes can be briefly summarized through use of
such forms as Fig. 6, which was developed by E. W. Schlie-
ben of the Astro-Electronics Division of RCA.

WHO MAKES A GOOD MEETING?

The techniques of planning and implementation are neces-
sary to raise the level of meeting effectiveness, but alone are
not sufficient. They are equivalent to high-quality precision
tools, which require a competent human to apply them.

The term “leadership” is an extremely broad and all-
encompassing concept. Certain characteristics within it can
be identified as associated with the required qualities of a
competent chairman. Basically these characteristics are:

1) Sensitivity in human relations. The chairman should listen
to all comments courteously and attentively, and display a
mature tolerance for opposition opinions. He should be
aware that people wish to be recognized as individuals. He
should make advantageous use of the fact that people have
unused skills and abilities and that they welcome the op-
portunity to express them.

2) Decision making. The chairman should be a clear-cut deci-
sion maker and not rely on the group to act as a committee
that makes decisions for him by popular vote.

3

Articulate communicating. The chairman must serve as a
translater as well as a promoter of ideas. He has to remove

-~

the distortion of information so that a mutual understanding
develops. He must restate ideas that participants may have
distorted. He should be clear and concise in presenting con-
cepts, describing tasks, defining problems, or synthesizing
related ideas. lle should use clear meaningful language.
Worn-out clichés and trite jargon detract from accurate com-
munication of ideas.

4

-

Technical perception. The chairman of an engineering meet-
ing cannot be and need not be fluent in each of many tech-
nological disciplines which may be discussed. He must have
a broad appreciation and comprehension of the meaning and
levels of technical detail. For example, a discussion about
the saturation current of a GaAs diode could be a most es-
sential element in one situation, yet in another the same
topic might be classified as trivia. A chairman who is un-
able to make this distinction stands to have his meeting
veer off course.

5

-

Assuming responsibility. The chairman should assume and
exercise the responsibility for performing the entire pro-
gram of planning and implementing the meeting. Even
though his bosses’ boss may be present as a participant, the
chairman is the individual who must bring the meeting
through to a successful conclusion.

CONCLUSION

The program of planning and implementing a meeting, skill-
fully performed by a competent chairman, are the essential
factors producing an effective meeting. Skill in planning and
implementing of effective meetings, as any other skill, devel-
ops from the strong determination to make judicious use of
resources in accomplishing useful, progressive results.

Although the majority of engineers do not have the formal
organization-chart type of management responsibility, it is
likely that the performance of their assigned functions will
require the assumption of chairmanship responsibilities. Any
engineer who is ill-prepared to execute this responsibility is a
liability to his organization.

An engineering organization has the capacity for growth in
its capability to better accomplish its goals. The use of
effective meetings can materially contribute to that growth.

MEETING NOTES
————

NAME : FILE CODE
PURPOSE : oart
PLACE

POINTS DISCUSSED & FINDINGS: TimE
PRESIDING
PRESENT:

MISCELLANEOUS ITEMS

BY WHOM .
ACTION e

Fig. 6—Meeting summary form.
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The Graphic Systems Division

JACK GOLD
Technical Publications Administrator
Graphic Systems Division, Dayton, N. J.

The Graphic Systems Division is a new division of RCA which meets the
challenge of the information explosion by bringing electronics to the printing
industry. This paper sets the stage for the other papers in this issue by briefly
describing the purpose, the products, the facilities, and the engineering organi-
zation of the Graphic Systems Division. To complete the stage setting, a
glossary of graphic-arts terms is also provided.

e

N THIS COUNTRY, we consume over a

billion books, over ten billion mag-
azines, and more than twenty-five billion
newspapers a year, and our massive appe-
tite is increasing. To move ahead in our
highly industrialized society, it is an
economic and social necessity that more
information reach more people—faster!

RCA Graphic Systems Division is dis-
covering new approaches to meet this
demand. Moving electrons instead of
mechanical type, the RCA Graphic 70
Videocomp can write approximately 650
characters a second or 900 lines a min-
ute, to set the text of a standard news-
paper page in less than two minutes.
Through electronics, the RCA Graphic
70 Color Scanner can make a set of
four separations for plates used in color
printing in as little as 35 minutes; con-
ventional camera techniques require 4
to 30 hours. The RCA Videocomp and
Color Scanner are part of the Graphic
70 line of products, designed for the
seventies—in use today.

ENGINEERING ORGANIZATION

Engineers and scientists of the Graphic
Systems Division work in product engi-
neering, programming development,

Reprint RE-13-6-19/Final manuscript received
February 19, 1968.

product development, applied research
and advanced development (see the or-
ganization chart, Fig. 1).

FACILITIES

The RCA Graphic Systems Division is
housed in a new facility located on a
15-acre portion of a 102-acre tract on
U.S. Highway Route 130 in Dayton, New
Jersey. Initial accommodations are avail-
able for a staff of approximately 250
people, with parking for 220 cars. The
architect, Vincent G. Kling and Asso-
ciates, designed the RCA Graphic Sys-
tems Division building to meet three
objectives: 1) accommodate the divi-
sion’s specific needs; 2) create distinc-
tive identity for the division; and 3)
establish a design prototype in the event
of future buildings requirements on the
property.

The low-slung, modern building
appears. at first glance, to rise from
the surrounding New Jersey farmland.
One third of its one-story height is con-
cealed by the grassy berm that slopes
sharply from its perimeter (a photograph
of the new building is shown above).

The steep plane of its overhung copper
fascia. separated from the earth by a
horizontal ribbon of glass, repeats the
angle of the berm and provides a strong

Fig. 1—Engineering organization. CHIEF
ENGINEER
STAFF
[ I |

APPLIED

PRODUCT PRODUCT PROGRAMMING RECEARCH

RIS ENGINEERING DEVELOPMENT DEVELOPMENT & ADVANCED
DEVELOPMENT
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impression of unity between structure
and site. The berm, fascia, and glass
ribbon are all functional: the berm pro-
vides architectural strength; the fascia
reduces the sun’s glare and lessens air
conditioning loads; and the windows pro-
vide a panoramic view of the countryside.

Three inset landscaped courts break
the strong horizontal lines of the build-
ing: one at the main entrance, another
between offices, and the third at the
employees’ entrance. The fourth wall,
at the rear, has been left blank to facili-
tate an expected doubling of manufac-
turing facilities.

Inside, four rectangular units arranged
symmetrically around a central core
provide 56,700 square feet of floor space.
At the core is the Graphic Systems com-
puter center. The four sections house
engineering, development, manufactur-
ing, and sales, respectively.

LANGUAGE OF GRAPHIC ARTS

Because they serve the graphic-arts
industry, engineers and scientists of the
have added new terminology to their
vocabulary. Therefore, the following
glossary of graphic-arts terms is offered
as an aid to understanding the articles
which follow describing RCA activity in
the graphic arts.

J. L. GOLD received a bachelors degree in science
and a masters degree in education from Temple
University. He has taught in the public schools and
held positions in the field of adult education in
private and military organizations. Since joining
RCA in 1951, Mr. Gold has served in engineering
positions for approximately five years and in writ-
ing, editing, and management positions in the field
of technical publications for approximately ten
years. He has participated in major RCA projects,
such as Talos, C-Stellarator, BMEWS, and SAM-D.
He is currently responsible for technical publi-
cations and reports in the Engineering Department
of the Graphic Systems Division. Also he is the
Technical Publications Administrator for RCA
Graphic Systems Division and is the RCA ENGI-
NEER Editorial Representative.
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Glossary of Graphic-Arts Terms

Albumen plate: Plate used in lithography coated
with bichromated egg sensitizing solution.

Ascender: Part of a tall lower-case letter which
extends above the body line.

Bad break: In composition, the setting of a hy-
phenated line as the first line of a page. Also,
incorrect word division.

Base: In composition, all the metal below the
shoulder of a piece of type. In letterpress, the
metal or wood block on which printing plates are
mounted to make them type high.

Blanket: In offset-lithography, a rubber-surfaced
sheet clamped around the cylinder, which transfers
the image from plate to paper.

Body lead: Refers to the spacing between succes-
sive lines of printed material.

Body type: Type used for the main body of a
book, as distinguished from the headings.

Bold-face type: A name given to type that is
heavier than the text type with which it is used.

Cap: A printer's term for capital or capitalize.

Capital letter: Any of the large letters, of a font
of type.

Chase: (letterpress printing) A metal frame in
which type forms are locked ready for the press.

Collate: In binding, the assembling of sheets or
signatures.

Composition: The setting of type material for
printing.
Condensed type: A narrow or slender type face.

Continuous tone: A photographic image which has
not been screened and contains gradient tones
from black to white.

Copy: Any furnished material (typewritten manu-
script, pictures, artwork, etc.) to be used in the
production of printing.

Crop: To eliminate portions of copy, usually on
a photograph or plate.

Densitometer: A sensitive photoelectric instrument
which measures the density of photographic
images, or of colors in color printing. Used in
quality control to determine accurately whether
color is consistent throughout the run.

Diazo process: A method for printing by exposing
paper treated with a diazo compound that disinte-
grates on exposure to light, then developing the
unexposed areas by the use of diazo dyes.
Double-burn: The act of combining different
images into a single reproduction by successively
photographing the images in register on the same
piece of photosensitized material.

Dot: The individual element of a halftone.
Dropout: A halftone with no screen dots in the
highlights.

Dummy: A ''preview' of a proposed piece of
printing. A set of sheets or leaves made up to
show in advance, size, shape, and form of the
printed job.

Em: The square of the body of type, used as a
unit of measurement for type matter.

En: A unit of measurement for type matter, being
the same depth and one-half the breadth of an em
in a body of type.

Expanded type: Type whose width is greater than
normal; also called extended type.

Face: The part of a type character that appears in
relief on the printing end of the type, and which
produces the impression in printing.

Family: The complete group or collection of all
the sizes and styles of type of the same design.
Font: A complete assortment of type of one size
and style, including all letters of the alphabet,
both large and small, points, accents, figures, etc.
Form: Type and other matter locked in a chase
ready for printing.

Format: The size, style, type page, margins, print-
ing requirements, efc., of any magazine, catalog,
book or printed piece.

Foundry: The section of a printing plant or stereo-
typing house where matrices are made from type
forms and plates and stereotypes are cast.
Galley: Flat metal tray in which type is placed
after it is set.

Galley proof: A proof taken of type standing in a
galley, before being made up into pages.

Gradation: In photographic originals and prints,
the range of tones from the brightest highlights to
the deepest shadows.

Gravure: An intaglio process of photomechanical
printing such as rotogravure; the metal or wooden
ptate produced by engraving.

Gutenberg: The man given credit for the invention
of movable metal type.

Halftone: A reproduction of continuous-tone art-
work, such as a photegraph, with the image formed
by dots of various sizes. Photomechanical printing
surface and impression made from this surface in
which detail and tone values are shown by using a
series of evenly spaced dots of varying size and
shape. The dot area varies in direct proportion to
the intensity of tones they wepresent.

Hanging indent: Indentation of all the lines of a
paragraph except the first,

Heading: A title or caption of a page, chapter,
or section.

Highlight: The lightest or whitest parts in a
printed picture, represented in a halftone by the
smallest dots or the absence of all dots.

Hot type: Type cast from molten metal.
Indenture: An indentation.

Intaglio: A process in which a design or tfext is
engraved into the surface of a plate so that when
ink is applied and the excess wiped off, ink remains
in the grooves and is transferred to the pages in
printing.

Justify: In composition, to space out lines uni-
formly to the correct length.

Kern: That part of the type face which projects
beyond the body or shank.

Keyboard (verb): to compose type by operating
the keyboards on a linotype machine or by punch-
ing a type for a photocomposer.

Leads: Thin strips of metal placed between lines
of type to separate them vertically.

Letterpress printing: Printing from type or other
raised surface.

Letterset {dry offset): The printing process which
uses a blanket (like conventional offset) for trans-
ferring the image from paper to plate. Unlike off-
set, it uses a relief plate and requires no dampen-
ing system.

Letterspacing: The spacing between each letter of
a word.

Ligature: A type character on which two or more
letters are cast on a single body. A single char-
acter consisting of two or more letters or char-
aclers united.

Linecasting: The casting of an entire line of type
in a slug.

Linotype: A typesetting machine that casts solid
lines of type from brass dies, or matrices, which
are selected automatically by actuating a keyboard.

Lithography: Method of reproducing graphic ma-
terial by taking ink impressions from a specially
prepared stone or metal plate.

Lower case: The small letters in type, as distin-
guished from the capital letters.

Markup: Writing specific instructions upon the
manuscript, galleys, etc. The instructions are to
be carried out in the keyboarding or makeup
operations.

Mask: In color separation photography, an inter-
mediate photographic negative or positive used in
color correction. In offset-lithography, opague
material used to protect open or selected areas of
printing plates during exposure.

Matrix: A mold in which type is cast in linecasting
machines. In stereotyping, the paper mold made
from a type form.

Measure: In composition, the width of type, usu-
ally expressed in picas.

Middletones: The tonal range between highlights
and shadows of a photograph or reproduction.
Monotype: A machine for setting and casting type,
consisting of a separate keyboard for producing a
paper tape which is then used for casting the hot
metal letters by special matrices.

Negative: In photography, a photographic image
with tone values in reverse to those of the original
copy.
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Offset: Transfer of ink from a freshly printed sheet
to the back of another sheet. Also, a form of
lithographic printing.

Old style: A style of letter in which mechanically
perfect lines are not attempted, and there is but
slight contrast between the light and heavy
elements.

Paginate: To indicate the sequence of pages by
numbers or other characters on each leaf.
Pasteup: The result of pasting typeproofs, small
sketches, and supplementary designs to the copy in
the desired position.

Photocomposition: A method of composing read-
ing matter by photographic methods instead of
type.

Pica: Printer's unit of measurement, used princi-
pally for measuring column widths of type. There
are b picas to an inch.

Point: Printer's unit of measurement, used princi-
pally for designating type sizes. There are |2 points
to a pica; 72 points to an inch.

Point size: Refers fo the height of a font, that is
the distance, measured in points (72 points = |
inch), from the top of the highest ascending char-
acter to the bottom of the lowest descending char-
acter of the font.

Point System: Printer's system of measurement
1-72 in., 12 points equal one pica.

Positive: Photographic image which shows light
and dark shades the same as the original subject.

Primary colors: In printing inks, yellow, magenta
(process red) and cyan (process blue). In light,
the primary colors are red, green and blue.
Process printing: The printing from a series of two
or more halftone plates to produce intermediate
colors and shades. Usually in four-color process:
yellow, red, blue, and black.

Proof: A trial printing impression used for exam-
ination and correcting errors.

Reproduction proof {repro): A clean, sharp proof
that is pulled to be photographed. High guality
proofs or reproductions which are photographed or
pasted up with art work and thence photographed.
The repro-proof serves as the source material for
making the printing plate.

Rotogravure: Printing from an intaglioc copper
cylinder.

Running Head: A heading which is repeated on
several consecutive pages of a book.

Scanner: An electronic device used in the making
of color separations.

Screen: In photoengraving and offset-lithography,
glass or film with cross-ruled opaque lines or vi-
gnetted dots used to reproduce continuous tone
artwork such as photographs. Also, the number of
lines or dots to the linear inch on printed illustra-
tions.

Serif: Fine lines or cross strokes found at the tops
and bottoms of Roman type faces.

Shoulder: That part of a type not covered by the
letter which accommodates the descending part of
the letter.

Signature: A printed sheet containing a number of
pages, folded as one unit and forming a section of
a book or pamphlet.

Slug: In composition, a one-piece line of type.
Also a strip of metal, usually & points, used for
spacing.

Small caps: An alphabet of small capital letters
available in most roman type faces approximately
the size of the lower case letters. Used in combina-
tion with larger capital letters.

Stripping: Similar to pasteup but using franspar-
encies. Consists of the removal of collodion and
stripfilm negatives from their temporary supports
and transferring these images to the desired loca-
tions on a new or final support, usually in prepara-
tion for making a printing plate.

Transparency: A transparent positive or negative
photograph.

Typeface: An assortment of type of one size and
style.

Typography: The art of printing with type or of
expressing by skillful use of type.

Upper case: The name applied to the capital let-
ters of the alphabet.
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The Computer and the Graphic
Systems Division

W. STEPHAN
Font Process Development

Graphic Systems Division, Dayton, N.J.

In addition to the direct applications to the Videocomp product line, the
Graphic Systems Division (GSD] uses computers for business models, account-
ing, product development, and research and engineering studies. This paper
describes these various applications of the computer at GSD.

ODAY we are experiencing a second
Tindustrial revolution as a result of
automation, electronic technology, and
computers. It is essential to utilize
these revolutionary tools to compete in
today’s business world. RCA Graphics
Systems Division (GSD) was formed
with a mission to apply electronic tech-
nology to the printing industry and is
keenly aware of the potential of the
computer. Computer applications at
GSD are significant both in their diver-
sity and their novelty. This paper dis-
cusses some significant GSD applications
and suggests further possibilities.

Reprint RE-13-6-12/Final manuscript received
January 4, 1968.

WALTER STEPHAN received the B.A. in mathe-
matics from Princeton University in 1952, and the
M.S. in computer engineering from Stevens Insti-
tute in 1961. He entered the computer field in 1954,
He has worked on many large real time systems
including SAGE (air defense system), SACCS
(SAC command & control system), Gemini and
Apollo as well as diverse engineering and business
applications. Since joining RCA in August 1945, he
has been responsible for the programming devel-
opment of font, T&M, demonstration, and compe-
sition programs. Mr. Stephan directed the imple-
mentation of the PAGE-] language on the Spectra
70/35-45 Processor. He is currently responsible for
the development of economical and effective font
development processes.

The chart of Fig. 1 may provide some
perspective for the comprehensiveness
of GSD applications.

BUSINESS MODEL

The Graphic Systems Division is one of
the first RCA divisions to employ a bus-
iness model. Although the current
model employs an RCA-601 computer,
the use of a Spectra 70 processor is
planned. The model calculates the pro-
jected profit and loss statements for the
division, based on sales forecasts and
man-loading estimates. Results are
summarized in easy-to-read reports, so
that the management can quickly eval-
uate alternate courses of action. Some
of the factors evaluated in the model
are competition between items within
the division product line, sales versus
leasing, and the effect of under- or
over-staffing.

ACCOUNTING

The Graphic Systems Division is pres-
ently too small to do its payroll as a
computer application. However, there
are several important ways in which the
GSD accounting activity utilizes the
Spectra 70 processor: validation, inven-
tory control, and labor distribution.

Accounting Validation

The Accounting Validation Program
validates, organizes, and sums the items
comprising the monthly statements of
the Division. All journal entries are
prepared on punched cards. In addi-
tion, a balancing entry is prepared for
each batch of entries which is desig-
nated as the Zero Balance Account of
the General Ledger. For example, six
Business Expense Report Vouchers may
be prepared totalling $125.99. An addi-
tional Zero Balance Card is prepared in
the amount of $125.99. The Validation
Program is run daily, providing a valid-
ity check on each entry and trial bal-
ances for each account. The validity
check ensures that all necessary infor-
mation has been provided and that all
data have the proper format. The ac-
count number is an example of an item
which must be provided for each trans-
action. This number must be an integer
and fall between 10000 and 99999 to be
valid. At the end of the month, a full
report is made, giving the totals for
each account maintained by the Divi-
sion. It is then a simple matter to
transfer the sums from the computer-
produced reports to conventional balance
sheets and profit-and-loss statements.

Inventory Control System

The Division has recently started an
Inventory Control System. This system
keeps track of all items in manufactur-
ing, including finished parts, finished
subassemblies, completed systems, and
sold systems. A single catalog number
is used to identify an item throughout
the system, so that personnel never have
to consult parts lists or catalogs at each
step of assembly. The system is de-
signed to account for both the quantities
and costs of items in inventory.

GRAPHIC SYSTEMS ODIVISION ~ ORGANIZATIONAL FUNCTIONS

APPLIED
ADMINISTRATION | PLANNING | MARKETING | (HARD 8 SOFTWARE) | MANUFACTURING | RESEARCH

PRODUCT
DEVELOPMENT

ACCOUNTING I' TIMING

DEMONSTRATION
STUDIES PROGRAMS

FONT DEVELOF—I— EXPERIMENTAL
MENT /DISTRIBU-  SYMBOL MANIPULA-

[~ PRODBUCT LINE
PROGRAM SYSTEMS

LANGUAGES

BUSINESS RETRIEVAL OF I ENGINEERING TEST 8
MOOEL PROSPECT SUPPORT MAINTENANCE
INFORMATION PROGRAMS

MANAGEMENT
INFORMATION
SYSTEMS

WIRING LIST
PROGRAMS

[~ OEVIZE CONTROL
SOF TWARE

' PROTOTYPE
DEMONSTRATION
PROGRAMS

Fig. 1—Computer applications at the Graphic Systems Division.
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Labor Distribution

The Labor Distribution Program vali-
dates, allocates, and balances the hours
of direct labor worked by the Division.
Validation includes a check of account
numbers (holiday, vacation, illness,
etc.), shop orders, employee number,
and format (e.g. all numeric, negative,
etc.). The labor allocation is presented
in three reports: direct labor by sec-
tion/department; direct labor by shop
order/account; and a summary of hours
worked by job classification within sec-
tion. In addition, hours are extended
by the employee’s hourly rate and a
hominal or estimated overhead applied.
The result is a statement of labor costs
analyzed by section, grade, and job.
The program balances direct labor by
summing hours worked in each depart-
ment and proving against the figures
provided by the Payroll Department.

PRODUCT DEVELOPMENT ENGINEERING
AND PROGRAMMING

The Graphic Systems Division develops
both hardware and software products.
Programs are used to support the hard-
ware products, such as Test and Main-
tenance Programs, and Prototype Dem-
onstration Programs. There is also a
significant new activity which has been
termed “grayware” because it lies
somewhere between hardware and soft-
ware. The “grayware” deals with
device-control programming which is
described later in this article.

Test and Maintenance Programs

Graphic Systems Division has produced
test and maintenance (T&M) programs
for prototype and production of elec-
tronic CRT photocomposers (Video-
comp). The programs systematically
exercise equipments and detect and re-
port malfunctions. They create periodic
conditions through program looping;
that is, repetition of the same instruc-
tions, enabling test personnel to use
oscilloscopes. From the onset of the
T&M activity, the guiding principle has
been flexibility and ease of use. Conse-
quently, “test generators” have been
included in all program packages, en-
abling the engineer to specify his own
tests directly to the test generator in
simple command language. The pro-
gram then generates the required test
program.

Prototype Demonstration Programs

One of the first tasks of the Graphic
Systems Division was to develop a proto-
type electronic crT phototypesetter. A
demonstration program was prepared to
support the development effort. The
program accepted text from an on-ine
keyboard, retrieved character-stroking

data (digital fonts) from magnetic
tape, and transmitted the appropriate
information to an on-line phototype-
setter. It successfully demonstrated that
GSD possessed the necessary hardware
and programming capability required
to support electronic crr phototypeset-
ting systems. This program was subse-
quently used for customer demonstra-
tions and the engineering development
of camera and film transports.

PROTOTYPE COMPOSITION PROGRAMS

To verify the design of 70/35-45 com-
position programs for systems which
included a Videocomp Photocopy Unit,
a Prototype Composition Program was
developed. This program has a com-
plete inventory of composition control
commands including letterspacing, type
expansion and condensing, and base-
line movement. In addition, a GSD Hy-
phenation Program was integrated into
the Prototype Composition Program.

The Prototype Composition Program
became a workhorse for the Division
with the arrival of the first RCA
Graphic 70 Videocomp. It was used
originally in the production of sample
copy for customer demonstrations and
for printing and publishing conven-
tions. Among the accomplishments of
the program was the setting of the RCA
Stockholders’ Report. An additional
benefit of this program was its use to
check the output phase of the 70/9300
Graphic Programming System by using
the output of the prototype program as
input to the output phase. This com-
bination produced simultaneous three-
column classified advertising copy on
the 70/822 Videocomp System by sort-
ing the print lines from all three col-
umns in top-to-bottom order.

Font Development Programs

Font Development Programs (Fig. 2)
play a vital role in the operations of
the Division: Videocomp photocomposers
cannot operate without fonts. The font
development function is equivalent to
the function of a type foundry in the
design and production of typefonts.
Font development programs perform the
following tasks: digitizing and quantiz-
ing (generation), display, correction,
proofing (output), and formatting
(retrieval).

Letter Frequency Test

An important aspect of font develop-
ment is letter fitting; that is, establish-
ing the amount of white space between
adjacent characters. The fitting of ad-
jacent letters is just as important a
legibility factor as letter form. GSD
has developed a special computer pro-
gram to systematically explore letter
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combinations in conformance to letter
frequencies as a means of verifying
letter fit. The program displays four-
letter combinations with the more com-
mon combinations appearing more fre-
quently. This program is used to adjust
the character side bearings (white space
on either side of a letter) of excep-
tionally high-quality fonts, when exten-
sive proofs are warranted and the cost
of keyboarding a random sample would
be prohibitive.

70/9300 GRAPHIC PROGRAMMING
SYSTEM

The 70/9300 Programming System is a
general purpose composition system
based on a configuration which includes
a Spectra 70/35-45 processor and a
Videocomp. A composition system is an
organic collection of computer pro-
grams which stores, retrieves, and edits
keyboarded manuscripts and prepares
hyphenated, justified, and paginated
output. It features the PAGE-1 Com-
position Language, which is the soft-
ware required to drive the Videocomp.
The first phase of the system has been
developed and installed at customer
sites. PAGE-1 provides a composition
system oriented to book publishing
which consists of large-volume, slow-
turnover jobs. The system operates in
batch-processing mode with one master
file (magnetic tape) for each book job.
Fig. 3 depicts the flow through the
system which consists of the following
five stages: Manuscript Edit, PAGE-1
Language Analysis, Line Composition,
Page Composition, and Typesetting.

Manuscript Edit

The Manuscript Edit (MS) stage be-
gins with the preparation of copy on
perforated paper tape. Keyboard per-
forators are commonly used for this
purpose. The paper tape is read by the
Edit Program and displayed on the line
printer. The Edit Program identifies
the copy by character number within
line number. The display is proofread
and corrections are introduced to revise
the copy. The corrected copy is re-
corded on Tape A, the input file. Some
customers will produce Tape A by
another program, for example, file
maintenance programs (for telephone
directories) or information retrieval
programs (for library catalogs).

PAGE-1 Language Analysis

The PAGE-1 Language Analysis stage
compiles the composition commands im-
bedded in the MS according to the
syntax of the PAGE-1 Language creat-
ing Tape B. This stage retrieves all the
format and synonym definitions refer-
enced in the MS. relieving the user of
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the need to explicitly write all com-
mands. Furthermore, formats are stored
from job to job on a disc storage unit
attached to the 70/35-45 Processor, so
that commonly recurring typographic
procedures are always on call.

Line Composition

The Line Composition stage executes
most of the PAGE-1 Language Analysis
commands compiled by the preceding
stage. The result of this stage—justi-
fied print lines—is recorded on Tape C,
the job master file. Line Composition
retrieves set-width and hyphenation ex-
ception words from the disc as required
to perform justification.

Page Composition

The Page Composition stage completes
the composition process by organizing
printing lines into pages. Lines are
sorted in top-to-bottom order. The lead-
ing (white space) between lines is cal-
culated; proof-line numbers for keying
corrections are attached; digital fonts
are retrieved; and copy is converted to
Videocomp language. The result is
Tape D which is ready for typesetting.

Typesetting

The typesetting stage is performed us-
ing electronic phototypesetting by the
Videocomp. Digital fonts are stored in
the Videocomp memory. Text and com-
mands are interpreted directly. The re-
sult of typesetting is either proofing
copy (stabilization paper) or final copy
(film) as desired. Corrections to the
MS are keyed to the proof-line numbers
assigned by Page Composition. Correc-
tion commands and the job master file
(Tape C) are processed by the PAGE-1
Language Analysis Program which per-
forms the indicated corrections. The
revised MS is then processed through
the remaining stages, producing revised
proof copy. The entire cycle may be
repeated until all errors have heen

eliminated and final copy can be
generated.

DEVICE-CONTROL PROGRAMS

Device-control programs are used by
GSD to replace device-control elec-
tronics with a general-purpose stored-
program computer, currently referred
to as the Series-1600 computer. The
advantage of this approach is that a
single device, the Series-1600, can serve
many purposes, becoming adapted to
each purpose by a stored program. The
Series-1600 can be adapted better to an
application than an instruction-level
computer. The Series-1600 is currently
incorporated into the latest Video-
comps, magnetic-tape and on-line
(DXC) systems.
The Device Control Program performs
the following operations:
1) Controls the device input/output;
2) Stores and retrieves digital fonts;
3) Interprets device commands;
4) Executes device commands including:
a) Beam velocity selection
b) Interstroke delay section
c) Beam positioning (word spacing
and tabbing)
d) Type size adjustments
e) Type base line adjustments
f) Type slant adjustments
5) Controls font format;
6) Controls and monitors film advance;
7) Report status; and
8) Interprets manual control.

The Device Control Program cannot
completely replace all device-control
electronics because extremely high-
speed digital/analog circuits are re-
quired to precisely control the cRrT
beam. However, many complicated
digital circuits have been replaced by
this approach.

ENGINEERING STUDIES

During the course of product planning
and development, it is frequently nec-
essary to evaluate the performance of
proposed systems. GSD has used com-
puter programs to support these engi-

Fig. 2—Font development programs.
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Fig. 3—Spectra 70/9300 system flow diagram.

MANUSCRIPT

T ARG

QUTPUT COPY

¥

70 /35-45 65K HSM

70/ 822

MANUSCRIPT|  PAGE-I LINE

ANALYSIS

EDIT LANGUAGE | COMPOSITION

PAGE PHOTO
COMPOSITION TYPESETTING

- =

FORMATS — SYNONYNMS
FONTS — SET WIDTHS

HYPHENATION EXCEPTION WORDS

wwWw americanradiohistorv com

neering studies. A typical study is a
timing analysis of a proposed photo-
composer, assuming values for the
critical performance parameters (such
as beam velocity, character granularity,
memory capacity, and film-advance
speed). These programs are conve-
niently prepared using FORTRAN. As a
result, studies have been completed
quickly, enabling management to select
the best equipment design parameters.

PRODUCTION

The GSD production activity utilizes
Spectra 70 processors for inventory
control, test and maintenance, and for
wiring checks. GSD inventory control
and test and maintenance (T & M) pro-
grams have been previously described. In
addition to the Design-Check-Programs
used by RCA Electronic Data Process-
ing, GSD uses a common-point wiring-list
program. This program prepares a listing
of terminals with all pins having com-
mon connections grouped together. This
listing is used to “buzz out” equipment.
Since pins are checked by groups, rather
than pairs the operation is fast.

The production activity also uses
Spectra 70 processors to compose in-
ternal publications. For example, the
GSD Family and Trenp have been
typeset with the aid of the Spectra
70/45, the 70/9300 Graphic Program-
ming System, and the Videocomp.

APPLIED RESEARCH

The Graphic Systems Division has an
associated applied-research activity at
RCA Laboratories. This activity per-
forms both hardware and software re-
search. At present, an advanced text-
processing language, SNAP-1, is under
investigation. The language provides
the capability to manipulate text in a
general manner, so that a broad spec-
trum of editing functions can be per-
formed on manuscripts. An experi-
mental model of the language is now
running on the Spectra 70/45.

FUTURE USES OF SPECTRA
PROCESSORS

The future growth of GSD will require
computer applications of a diverse and
comprehensive nature. Business appli-
cations such as payroll will be initiated.
Extensive engineering studies requiring
computer use will be launched by re-
search and development. Continuing
font development will include the de-
velopment of Japanese characters and
special symbols of all kinds. Computer
applications will still be required for
device-control programming, and Series-
1600 application programs. These re-
quirements will increase with the advent
of new, advanced graphic systems.

11
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A Review of the Graphic Arts Industry

JOHN J. WALSH
Graphic Systems Division, Dayton. N.J.

This article—part historical, part survey, and part technical—describes the
products, methods, and equipments of the graphic arts industry. Although the
three main printing processes (letterpress, gravure, and lithography) are empha-
sized, descriptions of such newer processes as flexography and electrography
and electrostatic printing are covered. This paper may provide the reader with
some appreciation of the environment into which RCA is moving.

ROM rather narrow and cloistered

beginnings, the printing industry
has become both vast and versatile. It
supplies us with a wide variety of items
in our everyday life and influences our
choice of product. In addition to the
printed books, magazines, and papers, a
large segment of the industry is devoted
to printing cartons, labels, and tags and
such specialty items as cans, bottles, and
television and radio dial numerals. En-
gineering reports and technical papers
make up a surprising percentage of the
total volume of printing. Soon your wife
may be interested in the purchase of a
printed paper dress.

From inception, the graphic arts in-
dustry has been an artisan effort. Only
those monks with the proper training
could handle the brush in the pre-
Gutenberg era. Still in question are the
originators of ancient hieroglyphics and
cuneiforms, but they certainly must
have been the artisans of their day. Un-
til the 1950’s the industry while envolving
from guild to trade shop remained se-
cretive except for the marvelous scien-
tific and engineering contributions of
Gutenberg and Mergenthaler.

Both here and abroad, few engineers
were found in printing plants until after
World War II. Some machine designers
were employed by printing press manu-
facturers before this, but they were
mainly concerned with the design of ma-
chines to transport paper. The presses
they built were not guaranteed to print,
but only to run mechanically at a given
speed. It was considered the problem
of the printer to make them print.

LETTERPRESS

The earliest wood engravings existing
today were made in China about 220
A.D. Many engravings are preserved
from 8th century Japan. These engrav-
ings were cut from a flat block of wood
by carving away the non-printing sur-
face. Remaining are the letters or de-

Reprint RE-13-6-22/Final manuscript received
January 29, 1968.

signs as a raised flat surface. this sur-
face is inked and made to contact the
paper or material to be printed thus
transferring the ink to paper. This
process is relief or letterpress printing.

Wood engravings were introduced in
FEurope in the early 15th century.
Johannes Gutenberg started his devel-
opment of movable type in 1435. There
is evidence however that both the Chi-
nese and Koreans had movable type; the
Chinese used porcelain, and the Koreans
used bronze.

The system that Gutenberg devised
consisted of wood blocks of uniform di-
mensions with a letter cut in relief on
the end (Fig. 1). These type pieces
were then set in a chase, or viselike
holder that squeezed the sides of the
blocks together and held them for
printing.

The chase used in this system brought
about the development of justifying the
lines of type. To hold all the lines of
type of different length in the chase,
filler-block material containing no raised
letters was added to bring the lines to
an even mechanical length. The results
looked best when the filler-block ma-
terial was distributed between the words
and letters, rather than only at the
right-hand edge. At present, most print-
ing is done with justification (space
additions), rather than an unjustified
right (ragged right) margin.

TYPE

Before Gutenberg only two styles of
type existed. They were standard block
Roman letters in both upper and lower
case and handwritten letters from manu-
script books. The upper-lower case
terminology used today is derived from
the printer’s case that holds caps and
small letters. From these two basic type
styles Jenson developed the basic Vene-
tian style of which there are so many
variations today. Gothic was used by
Gutenberg. It became the standard for
northern Europe. In 1692, William
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Fig. 1—Block letters of Gutenberg’s time.

Caslon of England designed the typeface
that bears his name.

John Baskerville in about 1750 was
the second man to look at printing as a
system concept. He established a paper-
mill, printing plant, and type foundry.
Dissatisfied with contemporary type
styles, he designed the style that bears
his name about 1758. His was a transi-
tion type. but certainly marked the be-
ginning of modern type styles. Probably
the first modern type was Bodoni (the
type used in the body of this article).

JOHN J. WALSH received the BSEE from Okla-
homa A&M in 1949 and the MSEE from the Uni-
versity of Pennsylvania in 1956, *Mr. Walsh spent
|5 years in the Gravure Printing Industry at Tri-
angle Publications, Parade Publications, Publica-
tion Corporation, and Detroit Gravure where he
held various engineering and production positions.
He was associated with early installations of elec-
tronic register control systems and electronic press
drives. In 1959 he was responsible for the introduc-
tion of the first solid state register control system in
the industry. In 1964 he became associated with
the U. S. Agency for international Development
and served in Istanbul, Turkey as a printing and
electric-electronic pdvisor. In 1966 he joined RCA's
newly formed Graphic Systems Division in market-
ing and product planning. Presently he is on loan
to the Graphic Systems Applied Research group at
the Laboratories. He is a registered Professional
Engineer in Pennsylvania.
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Fig. 2—Linotype machine.

Today more than 1000 typefaces are in
existence. A large typesetting house
may have 200 to 300 typefaces available
in the more common type sizes.

Type-Casting Machines

Until 1888 most printing was done with
the system developed by Gutenberg.
The only improvement was the substi-
tution of metal blocks for wood. Type
was set by picking type pieces from the
upper or lower cases. This system is
still used today, particularly in mathe-
matics and chemical-formula typesetting.

Ottmar Mergenthaler first mecha-
nized typesetting. His machine, the
linotype (Fig. 2) uses matrices or molds
that are transported from an overhead
rack when typewriter.like keys are
struck. The matrices are collected and
a line of type is made up. The line of
type is cast in molten lead, cooled, and
fed to the chase. The matrices are re-
turned to the proper case and slot by
an intricate key coding system (Fig. 3).

About the same time Tolbert Lanston
developed the monotype system that
casts individual pieces of type into justi-
fied lines. This is a two-part system
having a keyboard that punches paper
tape with character and spacing informa-
tion, and a casting machine to produce
the type.

Phototypesetting

Phototypesetting was born to the in-
dustry in 1950. Most machines use a
photographic matrix, a light source, and
mechanically-controlled optics to pro-
duce a character on a piece of film or
photosensitive paper. (Fig. 4)

Electronic Type Generators

In June 1966 RCA introduced the first
electronic typesetting machine called
the Videocomp. It generates characters
from memory on the face of a crT to
expose a piece of film.

The speed of mechanical typesetting
machines approaches 15 lines/minute;
photosetters run as high as 300 lines/
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Fig. 3—Hot-metal composition. Fig. 4—Cold-type composition.

minute, and the Videocomp can run as
fast as 900 lines/minute.

GRAPHICS

The Halftone Process

Hand engravings were used to repro-
duce carvings; lithography was used
to reproduce artistic drawings; but for
a long time no one could reproduce a
photograph. Many attempts were made,
but both type and a tonal photograph
were not produced on the same press
until 1886. Fredrick Eugene Ives of
Philadelphia introduced the idea of
breaking a picture into very small tonal
dots by using a glass cross-line screen.
The size and shape of the dots vary ac-
cording to the amount of light trans.
mitted by the screen. Large opaque dots
in the negative produce light gray tones
in the positive and smaller negative dots
produce darker positive tones.

Three theories have been advanced to
explain the halftone process—penumbra,
pinhole, and diffraction. None is con-
sidered completely satisfactory. Today
screens are produced photographically
on film and placed in contact with lith
film (high gamma) during exposure.
Screens used today vary from 65 lines/
inch for newspaper photographs to 200
lines/inch for fine-art reproduction.

Photoengraving

Application of a light-sensitive material
to a metal plate is done by pouring the
liquid photoresist over a whirling metal
plate to ensure even distribution of the
liquid. The halftone positive placed on
the plate serves to shadow the resist
from the exposing arc lamp. The soft
(shadowed) photoresist is washed away
and the light-hardened resist is hardened
further with heat. The plate is placed
in the etching machine and acid is
splashed on it with considerable force.
This dissolves the metal which is not
covered with resist (Fig. 5).

Zinc is the common engraving metal,
but magnesium and copper are required
for higher screen density work. The
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etched plate is backed up by hardwood
and is then known as a cut. The cut is
added to the chase with the type.

Color Printing

Without going deeply into color theory,
it is known that the subtractive colors
are yellow (blue absorbing), cyan (red
absorbing) and magenta (green absorb-
ing). Printing transparent inks of
these colors on a white background
causes absorption of blue, red and green
light even as black absorbs white light.
Different quality inks vary in spectral
response, the cyans and magentas being
less pure than yellow. Inks are not truly
transparent either, some additive color
combinations exist on the printed sheet.

By photographing the original copy
or transparency through blue, red and
green light filters, the original can be
separated into its components for print-
ing. These resulting photographic films
are called color separations and repre-
sent in shadow and clear the amount of
a particular ink required to print the
color picture.

Color separations can be corrected to
improve or modify their appearance in
many ways. Today electronic color scan-
ners are producing color separations
faster and better than photographic
masking methods. The RCA Color
Scanner is the leader in this field.

The separations follow the halftone
process through to the plate. Both the
halftone process and color printing sec-
tions are not limited to the letterpress
process. Graphics in lithography and
gravure are handled in a similar manner.

LETTERPRESS PRINTING PRESSES
Fiat-Bed Press
Not much information is available
about presses used previous to the screw
jack press. This wine-press-like device
pressed the printing plate to the paper

Pl - m e e

I a

Fig. 5—~A powderiess etching machine for
zinc or magnesium letterpress plates. The
piate is rotated beneath the lid and paddles
splash the acid from the bath below. The
tank to the left dispenses acid to maintain
uniform etching rate.
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on a flat bed below. The flat-bed letter-
press of today is not drastically changed
from that of the Gutenberg era. In 1683
the Stephen Daye press was the first press
brought to America. By 1850 metal was
used in its construction and steam en-
gines were built-in to drive the presses.

Platen Press

The Gordon press developed before the
Civil War is probably the forerunner of
today’s modern platen press. For job-
shop printing the clamshell platen press
is probably most common. Here the
platen and bed come together like a
clamshell. The form is inked by rollers
when the shell is open.

Cylinder Press

Cylinder presses were invented by
Nicholsen in England before 1800. This
press used a cylinder rolling the paper
on the form which rested on the flat bed.
Some designs have the bed horizontal
while others move the form and the
cylinder in a vertical reciprocating mo-
tion. The London Times was printed at
over 1000 sheets an hour in 1814. Addi-
tion of grippers to feed the sheet under
impression improved both quality and
production. Flat bed cylinder presses
produce more than 5000 impressions per
hour today.

Rotary Presses

Robert Hoe, founder of R. Hoe & Co.,
New York, perfected the first rotary
press. The type forms were placed on
satellite cylinders around the main im-
pression cylinder. Sheets were fed from
the top and delivered alternately on the
bottom. The press was three stories high
and the impression cylinder was 12 feet
in diameter. History says it ran at 8000
impressions per hour. Problems in
mounting typeforms were extreme and
the inertia of the cast iron cylinders
made this an extremely dangerous
machine.

To better understand the types of
rotary letterpresses used today it is nec-
essary to digress momentarily on their
applications. A newspaper requires a
lot of papers on the street in a short
time, this obviously means parallel oper-
ation and many presses are used for a
large circulation daily. Plate require-
ments are for many plates with the same
information. The economical stereotype
plate process fits these requirements.

Fig. 6—A newspaper letterpress. The plate
cylinder is visible to the left of the ladder.
The stereo plate is not on the extreme right
position but the plate is just visible in the
next position. The driven roller conveyor on
the floor is for transportation of the half
round stereotype plates. Courtesy, the Hoe
Company.

Magazines however are less time-de-
pendent and quality is the main con-
sideration. Electrotype and wrap-around
and synthetic plates are used on maga-
zine presses. Magazine presses do not
require the flexibility in number of pages
that newspapers do since they are col-
lated and bound in a separate operation.

NEWSPAPER PROCESS
Stereotype Reproduction Process

When a page plate is formed in hot type
(trade jargon for metal type) a need
exists in newspapers for replication of
this plate. A wet paper-maché mat is
placed on the locked up chase of the
metal type; a reverse image of the metal
type is thus produced in the paper-
maché. By curving this paper mache
mold to the size of half the press cylin-
der and casting lead on it, a semi-
cylindrical one-piece lead plate is formed
which is almost an exact duplicate of the
original type material. Successive cast-
ings produce the required number of
plates for many presses. Today’s casting
machines usually produce a two-page
plate which is locked on half of the
press cylinder.

Newspaper Presses

Printing is accomplished between two
cylinders or a printing couple. The plate
cylinder holds the stereotype plate. The
impression cylinder is surfaced with a
hard rubber blanket. The ink is applied
to the plates by two soft rubber rollers
which are fed by an ink metering pump.
Using a continuous web or roll of paper
permits continuous operation and con-
siderably improves production. The
high production, high speed presses are
all web (roll) fed. (Fig. 6)

MAGAZINE PROCESS
Electrotype Plate Process

Electrotyping process starts with the
locked chase which may include photo-
engravings. The molding material is
sprayed on the chase. The mold is re-
moved. curved, and placed in a copper
electroplating bath where a thin shell of
copper is deposited. The original mold
is removed, exposing the copper printing
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surface. The copper is then placed in a
cylindrical mold, and lead is centrif-
ugally cast to serve as a mechanical sup-
port behind the copper. Thin chrome
plate is applied to produce a more dura-
ble printing surface. The plate is then
ready for a magazine press. Several
variations of this process are being
field tested.

Wraparound Letterpress Plates

A reasonably new development in letter-
press is a pre-sensitized plate that when
processed is used for direct printing.
DuPont developed Dycril for this appli-
cation. Time-Life Laboratories as well
as BASF in West Germany use photo-
sensitive nylon. Kodak has a silver
halide on an acetate base plate. Several
presensitized coatings on metal (par-
ticularly zinc) are used. Each system
has its own automated “etching” tech-
niques. The major drawbacks with
these systems is high cost of the plate
materials.

Magazine Presses

Magazine presses resemble the Robert
Hoe press previously mentioned. There
is one large impression cylinder with
satellite plate cylinders around it. Usu-
ally there are five or six plate cylinders
for the various colors required. Since
heat-set inks are used, large flame dryers
are required. As the paper web passes
through the dryer, it is almost scorched.
These presses are sometimes 40-ft high
and are very impressive when the col-
ored ink rollers are visible. The ink is
applied to the plates by rollers as in the
newspaper press, but the ink is fed by
trough and blade to the first or ductor
roller and transferred to the inking
roller. The ink has about the same vis-
cosity as calking and is handled with
putty knives.

FOLDERS

Folders are mechanical devices which
take the collected ribbons of paper, fold
and cut them into a newspaper, a book,
or a part of a hook called a signature.
Two basic types of folders exist today—
newspaper and magazine or jaw folder.

Ink

INK
DISTRIBUTION
SYSTEM

Blanket Impression
Cylinder Cylinder
<\ =

Delivery
Cyltnder

Fig. 7—Typical lithographic press.
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The nomenclature is by no means exact.
All newspapers are folded on newspaper
folders (Fig. 9) but many magazines
are also folded on them. The magazine
folders are more intricate but produce
more accurate and tighter folds (Fig.11).

OTHER LETTERPRESS PRODUCTS

In addition to newspapers, letterpress
printing is used for such quality maga-
zines as Life, Better Homes and Gardens,
McCall’s, and Saturday Evening Post.
The news magazines and most of the
monthly technical magazines are also
printed by letterpress.

FLEXOGRAPHY

Formerly known as Aniline Printing,
flexography is relief printing and may be
grouped under letterpress, although it
is distinct from it in many ways. This
rubber-plate printing process is the baby
of the industry having been introduced
in the 1920’s. Flexography was coined
in 1952. A plate similar to a rubber
stamp is stuck to a steel cylinder
with double-face adhesive tape. More
complicated plates and color plates re-
quiring register are usually metal backed
and strapped to the cylinder. The im-
pression cylinder may be steel or con-
tain a blanket depending on the nature
of the material to be printed.

The latest method for casting or vul-
canizing of the plates is to use a photo-
sensitive glass mold. Rubbers and
plastics have been developed to produce
higher resolution and longer run plates
but the process is generally limited by
resolution of the plate.

Flexography offers major advantages
in its flexibility. Plates can be edited on
the press with a razor blade. New lines
can be dropped in if changes are re-
quired, without remaking the entire
plate. Plates can readily be changed
from press to press, even where plate
cylinder diameters differ.

Flexography offers an excellent
method for printing on cartons as well

Fig. 8—The first four-page wide offset news-
paper press at the Dubuque, lowa, Tele-
graph-Herald. A blanket cylinder is visible
in the first unit. The plate cylinder is below
the sloping door. Printed papers are in the
conveyor on the way to the mail room.
Courtesy, the Goss Co.

as cellophane and foils. Many telephone
books are printed on flexographic
presses.

LITHOGRAPHY

Alois Senefelder discovered the litho-
graphic principle in 1798 in Prague,
then Austria. He used a grease crayon
to draw on natural Bavarian limestone.
Rolling the stone with a water-wet roller
and then with an oil-wet ink roller pro-
duced the mutual attraction-repulsion
combination to supply ink to the image
area only. Unlike other inventors of
that day, he was completely recognized
and esteemed by his contemporaries. In
1799 he was given what amounted to 15-
year patent privileges by the crown.
From 1809 he was the Royal Inspector of
Lithography, and 1817 found his litho-
graphic press improved with automatic
inking and dampening. Later he experi-
mented with paper-printing plates to re-
place the cumbersome stones.

The Anelectic Magazine, August 1819,
published the first lithographic print in
America. A description of the process
was included. Lithography progressed
slowly in both Europe and America until
about 1873 when J. Merrit Ives, the
artist, started to produce drawings on
lithographic stones and Nathaniel Cur-
rier printed and sold them.

The Transfer Process

The word offset is used today synon-
ymously with lithography. It is true that
Senefelder transferred from the stone to
a non-absorbent blanket and then to the
paper. It may be that Senefelder in-
vented the transfer process, but offset-
ting to a blanket and transferring to
paper is not necessary for lithography.
Offset (printing to a blanket) is used
to a limited extent in gravure printing
and is an important new method of
letterpress printing. Most lithography
produced commercially today is offset.
Since the lithographic plate is plane-
ographic, direct lithography tends to

Fig. 9—A small community newspaper offset
perfecting press. Each unit prints eight
pages on the roll of paper held beneath. The
dampening system is about eye level and the
inking system at the top of each unit. The
newspaper type folder is to the right. Cour-
tesy, the Goss Co.
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wear the plate rapidly with the abrasive
paper. A soft rubber roller or blanket
intermediary extends the life of the plate
considerably. Fig. 7 shows a typical
transfer process for a lithographic press.

Lithographic Plates

Lithographic stones are not used for
printing today. The lithographic-plate
field may be divided in three categories
—Ilong run bimetallic plates, medium
run photosensitized plates, and paper
plates for short runs (both photoand
pressure sensitive). The latter is the
office-copy field because of the poorer
quality.

The long-run plates consist of a lam-
inate of chrome on copper (other com-
binations are available). The photoresist
is applied and softened with light in
the printing area. The chrome is chem-
ically etched away exposing the oleo-
phillic copper area. Runs of a half
million copies are commonplace with this
type plate.

Early in this decade several manufac-
turers offered a presensitized aluminum
based plate. These plates require only
exposure and simple two step develop-
ment to be press ready. Automatic de-
velopment is now available for several
plates.

Offset Boom

Starting in the mid 1950’s offset lithog-
raphy has made considerable strides in
the graphic arts industry. This has been
due to both technological advances and
economics. Many of the technological
factors are contributions from the indus-
try-supported Graphic Arts Technical
Foundation. The economical factors in-
clude the lower capital investment for
an offset plant, particularly the press.
Less cost per plate in the pre-press area
is also a factor. One of the major tech-
nological advantages aiding lithography
is cold type. With photocomposition the
type as well as the graphics can be
merged and photographed together to
expose the offset plate. Use of hot type
requires a transfer film but this route
is more costly. Today offset lithography
is used for nearly all areas of printing.

OFFSET PRESSES

Just like letterpress, offset lithography
has sheet-fed as well as web-fed presses.
The sheet-fed presses are not unlike the
types from letterpress. They have the
additional blanket cylinder for offset-
ting; but flat-bed, horizontal, and ver-
tical presses are the sheet-fed types.
One particular advantage of offset is
the ability to print on both sides of the
web at the same impression (Fig. 8).
Most web-fed presses print blanket to
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blanket (with the web in between).
Only four units are necessary for process
color on both sides. The inking and
dampening systems are separate and
the dryer, if used, is after the last im-
pression. This makes an extremely com-
pact and economical press.

Part of the recent offset boom has
been in the newspaper field. The Goss
Company makes four sizes of presses for
this market. Fig. 9 shows one of the
small presses. The Vineland. New Jer-
sey, Times Journal has been a pioneer
in the field. Many weeklys are printed
offset. The Dubuque, lowa Telegraph-
Herald installed the first four-page-wide
offset press (Fig. 8). The use of even a
cheap plate on the press produces major
quality improvements in the product
over the stereotype letterpress. This is
even more apparent when color is used.

DRY OFFSET

With the advent of prepared photosensi-
tive plates for letterpress (described
above) a new hybrid process was born.
Dry offset. letterset. offset letterpress,
and other names have been coined to sell
the process. The plates were made avail-
able in a much shallower relief at a
much lower cost. The wear problem was
eliminated by the transfer process on
conventional “offset” presses. The plates
are currently limited in their ability to
produce a fine tone or vignette.

ROTOGRAVURE
Soon after the discovery of the photo-
graphic process, J. Nicephore Niepce,
about 1814, used light sensitive bitumen
and sunlight to produce a positive image
on metal. The metal, in the area pro-
tected from the light, was etched after
the still soft bitumen was washed away.
This produced an image etched in the
plate or an intaglio plate (Fig. 10). By

Fig. 10—This is a scanning microscope pic-
ture of gravure celis as they are run in the
press. The viewing angle is 70° and the
magnification is 620 times. Before the im-
pression the cells are filled with ink and the
top surface is cleaned by the doctor blade.

applying ink and wiping the surface
clear, leaving ink in the etched holes,
a printing surface was produced. Appli-
cation of paper blotted the ink from the
holes.

About 1835 Fox Talbot started experi-
mentations that lead to the basic gravure
patents in 1858. Using dichromated
gelatin. Talbot coated a copper sheet.
Daylight hardened the area not protected
by tke image and permitted washing
away of the image area. Etching with
ferric chloride produced cavities to hold
ink. Swann developed *‘carbon” tissue
in 1864. This is a pigmented gelatin on
a paper base which is sensitized with
potassium dichromate. No carbon is
used. Karl Klietsch in 1879. used this
material to transfer the exposed resist
to the copper base. Developing away the
soft gelatin exposed the metal to the
etch. This exact process is used today
with many refinements.

Klietsch first applied the process to
rotary cylinders and brought the process
to England. Klietsch and .Samuel Faw-
cett founded the Rembrandt Intaglio
Printing Company in 1895. The cylin-
ders were rotated in a trough of ink and
the surface wiped clean with a steel
“doctor” blade (Fig. 11). The [Ilus-
trated London News, a weekly, was
printed by this process in 1912. Here
inks containing volatile solvents were
used in combination with steam drums
to permit higher speed drying.

The standard halftoning techniques
from letterpress could not be used for
graphics since a support is required for
the doctor blade. Mertens developed the
first gravure tonal screen in 1910. Prior

Fig. 11—An eight-unit rotogravure press with
jaw type folder. This press produces four
difterent 16-page signatures per revolution
of the cylinder. Family Circle and Woman's
Day are produced on this press. Courtesy
John C. Motter Printing Press Co.
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to this. continuous crossed-line screens
provided only cell depth tonal variations.
Merten’s screen provided two dimen-
sional variations in dot size. His screen
is known as the *‘conventional” screen
and is used for reproducing type today.

Many other screens have been intro-
duced to the process but Arthur Dultgen
of the New York News introduced in
1937 the process which bears his name.
The result is a three dimensional con-
trol of the cell. This substantially in-
creased the tonal range and produced
an additional control of the amount of
ink on the paper not available in other
processes.

GRAVURE PRESSES

Each color printed on the web requires
one gravure press unit. To print four
process colors on both sides of the web
requires eight units. The press could
be 150 feet long and may have 800 feet
of paper at any moment in the process
of printing. (Fig. 11)

Each unit contains a printing couple.
cylinder and pressure roller; ink sys-
tem, doctor blade and dryer (Fig. 12).
The pressure rubber roller willi apply
from 100 to 400 pounds per linear inch
across the cylinder to contact the ma-
terial with the ink. The ink system cir-
culates the volatile ink to the trough or
fountain where the cylinder rotates. The
doctor blade, a piece of thin spring steel,
wipes the surface of the cylinder clean.
It is necessary for it to oscillate across
the cylinder to reduce local wear.

The dryer consists of an air supply
and exhaust system to evaporate and re-
move the solvent from the ink and the
paper. Air handling systems may re.
quire upwards of 150 horsepower. Sev-
eral systems to recover the solvent from
the exhausted air are in operation. Cur-

Paper
Path

®
C;:.plr’!ming

Doctor
/) BLode

Fig. 12—Section of a
typical gravure unit.
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rent thinking in air pollution will make
these systems more popular.

REGISTER CONTROL

Register is the ability to print one color
directly on top of the previous colors.
Fach cylinder must have the image
placed on that cylinder in exact rela-
tionship to all other images on all cylin-
ders of a color set. Mis-register causes
a fuzzy appearance. Registration of the
plate is common to all processes.

The long length of web and the paper
shrinkage in the dryers between colors
makes a register control system almost
mandatory on the press. In both other
processes the web length between colors
is considerably shorter and the dryer is
necessary only after the printing is
complete.

About 1939, both the General Electric
Company and Hurletron Co. developed
photo-electric, electronic motor control
systems to maintain register in the direc-
tion of web travel.

GRAVURE PRODUCTS

Almost all newspaper Sunday supple-
ments are printed in rotogravure. Such
syndicated supplements as This Week
and Parade print nearly 15 million
copies per week each. Weekend is
printed for 44 Canadian papers each
week. Such locally edited supplements
as The New York Times Magazine,
Today of the Philadelphia Inquirer,
Tribune Magazine of the Chicago Tri-
bune are excellent examples of locally
edited gravure magazines that weekly
print about a million and a half copies
each. The Times alone had nearly 12
thousand different pages printed a mil-
lion and a half times in 1966. Of these
3600 were in four color.

The next largest group-printed gra-
vure is the mail order catalog. Sears,
Montgomery Ward, Spiegel, Aldens
have all of their work in gravure. Sears
alone printed 3000 four color pages in
an almost infinite number of books in
1966 (about 20 million big catalogs and
nearly 40 million fliers). Nearly 46 mil-
lion copies of RCA’s annual eight-page
color television announcement is printed
in four colors for insertion into Sunday
newspapers twice each year.

Printing on containers is a major seg-
ment of gravure industry. General
Foods has a large printing plant in
Michigan. Most cigarette packs are
printed in gravure. Printing on plastic
is a gravure specialty. The wood grain
patterns on wall board, formica, and
building materials are gravure printed.
Linoleum rugs (9 x 12 ft) are gravure
printed on a 12-ft wide web.

A recent stamp issue. the beginning

of an art series, "The Biglin Brothers
Racing” is the first U.S. stamp to be
gravure printed. These are printed on
sheet-fed presses using a wrap-around
gravure plate. Expected volume of out-
put from gravure presses in 1967 may
reach two billion dollars.

SCREEN PROCESS

The process called silk-screen printing
has become the largest growing segment
of the Graphic Arts Industry. Silk has
been replaced by synthetics and resists
are prepared photographically. The old
“art” once used in making electronic
instrument faceplates has come into its
own.

The system, now mechanized, uses a
piece of metal or synthetic screen ma-
terial stretched over a frame. By plug-
ging the proper holes, metering ink into
it, and squeezing the ink through the
holes, a screened image is produced on
the surface in contact. Addition of hot
air dryers permits 3600 impressions per
hour. Much work in the bottling indus.
try is done with screen, and bottle rotat-
ing squeeze stationary. The same tech-
nique is used on a larger scale in a
rotary web-fed system to print or dye,
selectively, wool rugs.

ELECTROSTATIC PRINTING

The Electrofax Process developed at the
RCA Laboratories and now widely li-
censed is familiar to most. Electrostatic
charging of zinc oxide coatings to attract
pigments is in wide use today in office
copiers. Direct selective charging of a
plate behind a sheet of paper and selec-
tively precipitating ink with fusing is a
process that will print on almost any-
thing. This feature was forcefully dem-
onstrated recently by printing “Good
Morning” on the fried egg yolk.

Thermography and Xerography are
other office copy reproduction methods
which might be classified as printing.
Electrostatic transfer of dry pigment
from gravure cells with a heat fusion is
another recent development.

SUMMARY

Several problems exist in the printing
industry today. Some are specific to one
process while others are general draw-
backs. The one single area today which
is a problem to all printers is submitted
copy. Editors and advertisers alike sub-
mit copy to the printer with a list of
desired changes. If these changes are
typographic, positive information usu-
ally can produce desired results, With
graphic material and color there is no
way to communicate positive informa-
tion. The printer tries to please, but
judgement is a factor. How far should
he go and how much do the changes
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cost? Usually the printer makes his
profit printing and not in changing
copy, but still he must please the cus-
tomer.

Making changes leads to the other
area which is a major drawback: the
time lag from copy submission until the
first copy comes off the press. This is
more or less common to all processes
and is compounded by the previously
mentioned problem.

The labor management relations have
in the past had two serious problems.
Strikes have put both management and
unions out of business. Featherbedding
exists in some areas.

Letterpress has its problems in high
cost of capital equipment as well as pro-
duction. In reproduction it cannot pro-
duce the fine tones which the other
processes can. For type reproduction it
is unbeatable.

In lithography, the fastest growing
process of the big three, it is being
found that the economical presses pur-
chased a few years ago need replace-
ment. They have not lasted as long as
their letterpress counterparts. Despite
many technological developments, it is
still harassed with the ink-water balance
problem which limits production speed.

The type of paper used for offset is
considerably higher cost than standard
newsprint. This is a major factor for any
newspaper considering the change since
paper is the largest cost factor in the
operation.

Gravure has been growing very stead-
ily over the past 25 years. It is limited
in the economical ability to print short
runs. Where quality is not the prime
concern, some work has been lost to
offset. Gravure is not as flexible as the
other processes. A large segment of to-
day’s market is local advertisement and
editions. It is not possible to change
several pages of a book by changing
plates. The entire printing cylinder
must be changed.

There is no one best process. Each
process has and will keep its share of
the market based on the economic law.
Each process can produce fine quality
printing and each can produce cut-price
printing.
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Electronic Composition System

JOEL S. GREENBERG
Operations Research
RCA Laboratories, Princeton, N.J.

ROGER E. SCHUBERT, Mgr.
Home Office Systems Support

Graphic Systems Division, Dayton, N.J.

Electronic composition systems which are presently becoming available may be
as revolutionary to the Graphic Arts Industry as was the introduction of the
linecasting machine. These systems will eventually effect the complete publi-
cation cycle—from author's manuscript to, and including, plate making and
distribution. The initial impact of the electronic systems will be felt primarily
by the editorial and composing departments. The following is a very brief
discussion limited to the effect of such an electronic composition system.

HE HEART of the electronic composi-
Ttion system is a third generation
computer (RCA Spectra 70) with a rela-
tively small set of associated peripheral
equipments, a set of programs specific-
ally designed for the Graphic Arts Indus-
try, and high speed highly flexible photo-
composing equipment ( Videocomp). The
function of the data processing equip-
ment is to accept text (basic manuscript
data), control and format instructions,
and correction data, and to operate upon
the text and correction data according to
the control and format instructions. The
data processor will automatically justify
and hyphenate the text, format the text,
insert corrections, and generate data
which will drive the high speed photo-
composing equipment. The output of
the photocomposing equipment will be
properly formatted (in the corrected
typeface and point size) galleys or page
proofs on paper or film. The final high
quality pages may also be produced
either on film or paper by the Videocomp
equipment. The data processing capa-
bility of the system will allow a rela-
tively large percentage of the manu-
scripts to be converted directly to page
proofs without the intermediate galley
operation——that is, those manuscripts
for which page composition rules can
be established, galley proofs need not
be created. For those manuscripts which
require sophisticated aesthetic human
judgments, galley proofs may be gen-
erated and pagination instructions de-
termined, input, and then executed by
the system.

PRESENT PUBLISHING/COMPOSITION
OPERATION
To describe briefly the effect of such
a system, consider a typical non-com-
puterized publishing/ composition opera-

Reprint RE-13-6-2/ Final manuscript reccived
February 22, 1968.

tion. A very simplified data flow is
illustrated in Fig. 1 and a more detailed
flow of operations is shown in Fig. 2.
The author’s manuscript, after receipt
by the publisher and decision to pub-
lish, is reviewed by the book designer.
The book designer determines and
specifies the detailed characteristics of
the final printed product. This is ac-
complished by the job specification
(sometimes referred to as style specifi-
cation ). The job specification is a form,
which when filled out by the book de-
signer, describes in detail the desired
characteristics of the final book: e.g.,
typeface, point size, and body lead for
text, footnotes, paragraph heads, style of
pages, position of page numbers, loca-
tion of footnotes. When making de-
cisions, the book designer makes use of
the house style as well as previously
printed books. The house style is a list
of rules, written or unwritten, which
expresses the preferred style of the
publisher. The house style consists of
such items as preferred word spacing,
spacing around punctuation marks,
rules for positioning and breaking equa-
tions, and ligatures. Upon completion of
the job specification, both the job speci-
fication and the manuscript are for-
warded to the copy editor who also has
familiarity with the house style. It is
the copy editor’s job to see that the
book designer’s wishes (the job spec)
are implemented. Thus, the copy editor
must translate the job spec into terms
that the keyboard (usually linotype or
monotype) operators can operate from
efficiently. The copy editor marks up
the manuscript with detailed instruc-
tions for the composing operation indi-
cating all typeface changes, indentures,
location of chapter heads, etc. The
marked up manuseript and the job speci-
fication are then given to the composing
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room for typesetting. To minimize un-
desirable effects, the composing room
personnel must also have familiarity with
the house style.

The manuscript is keyboarded ac-
cording to the marked up instructions,
job specification, and house style to
produce lines of type in either metal or
film. The keyboard may be attached
directly to the machine which casts or
sets the type (linecaster or phototype-
setter). or may produce paper tape to
drive automated (paper tape-driven)
equipment. The individual page, or
pages, may be set piece-meal on various
typesetting machines because of differ-
ences in typefaces or sizes. For exam-
ple, chapter titles, running heads, foot-
notes, and captions may all be set
separately. The finished lines are then
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all assembled in galleys or columns of
lines (not necessarily the arrangement
of lines that will appear in the final
book). The galleys are then placed in
a proof press; the type is inked; and
galley proofs are printed. The galley
proofs are proofread for errors in key-
hoarding, the errors are noted. and cor-
rection lines set. Since lines of type are
normally justified, the addition of a
single word to one line may result in a
number of lines being rekeyboarded.
The incorrect lines of type are manually
replaced by the individual corrected
lines.

When all keyboarding errors have
been corrected, the updated galley
proofs are sent back to the copy editor
for further proofing, correction, and
pagination decisions. (The composing
room may actually make the pagination

— .
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br—————

AUTHOR'S
MANUSCRIPT

COMPOSING ROOM
® SET GALLEYS |, |

decisions when pagination rules can be
specified.)  Proofs may also be sent to
the authors for proofing and corrections.
The copy editor then incorporates
author corrections onto the galley proof.
The marked-up proofs are returned to
the composing room along with specific
pagination instructions. The pagination
instructions may take the form of a
paste-up where the galley has been cut
and pasted, along with proofs of art-
work, footnotes, etc., into the desired
page form.

The composing room then keyboards
and sets corrections and changes as
marked on the galley proofs. This may
include resetting of lines to different
lengths to fit around illustrations, as
well as corrections to material which
has been set erroneously, or reworded
by the author.
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The corrected lines are merged with
the original lines and the galleys are
separated into pages. Running heads,
page numbers. and captions are set and
combined with the text lines according
to the pagination instructions. (Fre-
quently it is not possible to set captions
prior to pagination since caption physi-
cal dimensions are known only after
pagination decisions as to the size and
location of artwork.) Art work is then
placed in its proper position and page
proofs generated. The page proofs then
proceed through another correction
cycle or cycles (including composing
room, copy editor, and author). The
manuscript is now ready, in the form of
a locked up chase, film, or paper paste-
up, for plate making and printing.

ELECTRONIC PUBLISHING/COMPOSITION
SYSTEM OPERATION

Consider now the operation of an elec-
tronic publishing/composition system
(Fig. 3). Manuscripts, after receipt
and acceptance by the publisher, will
be reviewed by the book designer. The
book designer will provide data for the
job specification which eventually (prior
to endry into the computer) must ap-
pear in a high-level language developed
specifically for the printing/publishing
industry, which the computer is able to
recognize unambiguously.

The house style manual will be
somewhat different than described in
the previous section. The house style
manual will consist of a relatively large
collection of anticipated, as well as
previously used formats (Fig. 4), and
the specific data which must be sup-
plied for the job specification (i.e., a
listing of the general variables for
which data must be supplied prior to
the use of the format). This will allow
the book designer to choose from pre-
viously coded formats (to minimize in-
put markup) by specifying the name or
number of the formats to be employed.
Hence, the house style manual becomes
a collection of formats—the “format
manual.” The computer-coded version
of the format manual, termed the “for-
mat file,” will be stored in computer
memory (disc storage) so that the for-
mat subroutines will be available as
required by the job being processed. The
formats are by nature very general and
thus are applicable to many jobs. The
formats, however, must be made specific
for each job. This is accomplished
through the use of the specific values
given to the general variables in the
job specification.

The specific coding of the job speci-
fication may be done by the book de-
signer or a related operation (indicated
as input markup). The job specification
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contains a list of the formats to be used
in the job being set and a list of param-
eters (termed ‘“general variables”) to
which specific values must be assigned.
This will be elaborated upon in the
following paragraphs.

New formats may he outlined by the
hook designer and put in computer
language by him or the input markup
man and stored in computer memory
(disc storage—the format file). The
new format will then be available for
the manuseript being processed as well
as becoming a new entry into the house
style manual (the format manual) for
use in future jobs.

The job specification (Fig. 5) which
makes the general formats applicable to
the specific job under consideration con-
tains details of the size and style of type
and vertical spacing that will be used
for text, chapter headings. paragraph
heads. running heads, footnotes, and
captions to figures, and details for plac-
ing these items relative to each other.
These details are entered as values or
parameters for the general variables
used in the previously generated and
computer-stored formats. For example,
specifying values for general variables
gvl through gv9 determines the point
size, body lead. and typeface to be used
for primary text, primary paragraph
heads, and secondary paragraph heads.
Also contained in the job specification
and/or the format manual is a listing
of the markup nomenclature to be used
by the copy editor when marking up
the manuscript.

The copy editor will markup the
manuseript; that is. he will write the
abbreviated typographic (style and for-
mat) instructions on the manuscript
where necessary. For example C1 will
be marked at the start of the primary

FORMAT NAME - [F)

text. This will automatically call into
effect the point size. body lead. and
typeface specified by gel, gr2, and gv3,
respectively (see Figs. 4 and 5). Code
C1I also designates that the data follow-
ing is text and is to be acted upon ac-
cording to the layout specified within
the format in force. Code C2 will be
marked at the start of a paragraph and
C1 after the paragraph head. The job
specification containing the page layout
code F1, values for the general variables,
and the marked-up text. will be key-
boarded and sent to the computer. Not
all instructions need be marked on the
manuscript. A number of instructions
such as new paragraph code, new line
code, upper case, etc., may be inserted by
the keyboard operator. In general. the
keyboard operator will keyboard exactly
what is on the manuscript—text and in-
structions. He will undoubtedly operate
more efficiently since he will not have
to stop and interpret the copy editor’s
instructions and will not have to worry
about justification and hyphenation.

All the keyboarded paper tape for a
manuscript (including the job specihca-
tion containing the values for general
variables. the hasic text. and the control
or format names marked on the manu-
script) will be read by the electronic
composition system. The manuscript can
be divided into logical units defined as
reference points. These units are gen-
erally chapters or sections, which start
a new page of text regardless of whether
or not the text for the preceding unit
fills a complete page. These units may
be distributed to several keyboards for
punching and each unit fed into the
computer and stored in the disc memory
until the entire manuscript is ready for
processing.

When all units have been read and
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Fig. 4—Conceptual format manual.
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stored. the manuscript is composed and
page proofs are produced. (lf pagina-
tion rules cannot be established @ priori,
galley proofs may be generated.) As
the units are retrieved from disc storage
and seqrenced onto magnetic tape, the
formats are extracted from the data
string and translated into their basic
control words. For example. whenever
a format name (F1I, CI, etc.) is encoun-
tered in the data string, the format
statement is retrieved from the format
file on the disc «  the basic controls
are placed into the data string and
executed.

The format statements contain all the
information required to describe the
placement of text on a page. Control
words are included to describe typeface.
point size, top, left. right. and bottom
boundaries. and boundary procedures.
These controls are used. not only to set
individual lines. but also to automati-
cally combine these lines into complete
pages. Since each text character of a
particular typeface and point size has
a known height and width, the system
has the ability to determine just how
much text will fit on a page, prior to
its being actually set. This means that
running heads. page numbers, subheads,
italicized words. can all be measured
and placed on the page during the first
composition pass.

The output of the computer composi-
tion run consists of two magnetic tapes.
One is a master tape containing all the
original control information and com-
posed lines of text. so numbered as to
allow future alteration and connection.
The second tape contains setting instruc-
tions and text characters to drive the
Videocomp and produce page proofs. If
multiple typefaces are required, they are
extracted from disc storage and also in-

JOB NAME:

AUTHOR:

TITLE:
Fi
gvl, 10;
ar2, 12;
gv3, 16;

Fig. 5—
Conceptual job
specification.
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cluded on this tape. These are used by
the Videocomp to produce the proper
typefaces and point sizes, wherever they
occur in the book.

The output of the Videocomp is fully
formated and composed page proofs on
exposed and processed typesetting paper.
Each page is identified, and each line of
text is numbered. The numbers corre-
spond to those on the master file for the
bouk. The proofs are now proofread for
keyboarding errors and returned to the
copy editor and the author for correc-
tions.

Any single word or a string of words
can be replaced, inserted, or deleted.
All corrections are keyboarded and read
into the computer. The master file is
altered with the corrections and recom-
posed, producing new pages. All altera-
tions affecting multiple pages are auto-
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related operations, Mr. Greenberg joined the
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matically effected during recomposition.
Complete and/or partial lines are moved
from page to page as required, all under
format control. This correction cycle
may be repeated as many times as re-
quired. and when all corrections have
been applied. final pages are produced
on the Videocomp in the form of film
ready for plate-making.

The initial photocomposition devices
will handle only text. Therefore the art-
work must be merged in by stripping.
paste-up. double-burn, etc. Photocompo-
sition systems will undoubtedly be avail-
able in the future which will have a
graphics capability—that is the graphics
will be scanned and stored in the data
processing system and output on the
photocomposition device. The text and
graphics will be merged together auto-
matically.

Operations Research Group at the end of 1966
and has been engaged in the design of mathe-
matical models to be used for new business
planning.
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The previous discussion was con-
cerned with the operation of an inte-
grated publishing/composition system.
It was implied that the publisher was
directly involved in the composition cy-
cle—i.e. the publisher furnished the job
spec and the marked-up manuscript to
the composition system in the language
acceptable by the electronic system.
When this is not the case, that is when
the publisher continues to supply the
job spec and marked-up manuscript to
the composing room in the style of pres-
ent operations, the composing room
(typesetter) will prepare the format
manual and job spec and perform the
necessary input markup. The compos-
ing operation thus will take over the
task of translating the publisher’s de-
sires into the language acceptable by
the electronic system.

SUMMARY

Electronic composition systems as pre-
viously described, will require a detailed
formalism of the job specification and
style manual. This formulation will re-
quire some small amount of additional
work—a typical job specification may
be several typewritten pages. This, it
must be remembered, will be keyboarded
only once per manuscript.

Changes to the job specification will
cause the manuscript to be completely
reformated according to the new or
modified job specification without re-
keyboarding the manuscript. Thus, for
example, paperback editions based on
original hardbound books will be pos-
sible without rekeyboarding and proof-
reading manuscript data.

Another result of the job specificationi
and house style formalism may be the
elimination of the intermediate galley
stage for those manuscripts which are
amenable to specifying page makeup
rules. Thus, the considerable time and
effort involved in the intermediate galley
stage may be eliminated.

The ability to generate composed gal-
leys, page proofs, and final high quality
pages will eliminate the considerable
time and effort required for the manip-
ulation of the slugs in the chase. Cor-
rections, for example, will be made with-
out moving, cutting, and fitting metal
and rekeyboarding lines whose length
has changed. It will only be necessary
to keyboard the changes and let the
computer manipulate the data and out-
put the new galleys or pages on the
photocomposition equipment.

The formalism of the job specification
will also provide an assurance that the
title will be produced in strict accord
with the publisher’s desires.
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The Development and Design of Typefaces

ALAN TAYLOR, Mgr.
Font Development Graphic Systems Division, Princeton, N. J.

The development of letterform followed a disciplined course. Through the

demand of literate people, letterform became a main source of communication
and recent advances in television and computer technology have added a new
dimension to letterform design. With the Videocomp phototypsetter, the design
of typefaces assumed a dynamic visual form. This paper reviews the design and
development of typefaces—from Gothics to Twentieth-Century Romans—and
describes some type-design criteria (including the limitations of present mechani-

cal typesetters).

RINTING as we know it was introduced

by a German, Johann Gensfleisch
Gutenberg, about 1450. He invented a
mold which made provision to cast types
on different bodies by the use of movable
sides. For hundreds of years before
Gutenberg, the only form of printing was
accomplished through the use of hand-
carved wood blocks. Prayers were cut

Reprint RE-13-6-18/Final manuscript received
January 23, 1968.

into wood blocks, inked, and printed.
The first block printing was achieved by
the Chinese in the year 400.

Before the evolution of movable type,
the only books available were those of a
liturgical nature being produced in mon-
asteries. Scriptoria were divided into
various groups, such as Scribes, Rubri-
cators, and Binders. The first book using
movable type was printed by Gutenberg
in 1454 (Fig. 1). It was based on exist-

Fig. 1—Portion of a page from the Gutenberg bible.
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ing lettering and book methods employed
by scribes. Gutenberg, the inventor of
movable type, used as his model the con-
temporary form of writing in Germany at
that time. It was called Fraktur; we
know it as Gothic. The next four hun-
dred years saw improvements in type
design, such as the evolution of Fraktur
from Antiqua to the Fat Faces of the
19th century.

TYPEFACE GROUPS

Typefaces can be divided into twelve
basic groups, presented below in chrono-
logical order.

Gothics

Gothic letters are based on the formal
European handwriting of the fifteenth
century. Known also as ‘Black Letter’
and ‘Old English’, this typeface dates
from 1440. There were many forms of
Gothic letters, including the Batarde
used by William Caxton, the first En-
glish printer, in his 1487 indulgence.

Venetians

Based on the pre-Aldine Roman of Nico-
las Jenson of Venice c. 1470, this face
was influenced by writing of Italian
scribes. At the time of its introduction,
it was called “White Letter” to distin-
guish it from “Black Letter”.

Old Faces

This typeface was based on the Roman
of Aldus Manutius of 1495 (considered
to be a refinement and improvement on
Jenson’s design), and was the basic
Roman-type design until c. 1760.

Transitionals

This face was an intermediate between
old face and modern face. John Basker-
ville was the first English typefounder to
design, cut, and use this modification of
old face in 1751.

Moderns

This was the characteristic text of the
nineteenth century, but it originated in
1698 and was developed by 1875. It is
easily recognizable by its vertical stress,
hair-lines, serifs, and considerable dif-
ference between the thick and thin
strokes.

Outlines

The terms ‘outline’ and ‘inline’ are used
by founders rather indiscriminately, and
mean very much the same. The first such
letter was cut in France about 1750.

Egyptians

First cast in 1815, this slab-seriffed fat
face was a brilliant innovation and even
more suitable for rough presswork and
massive display. Egyptians appeared in
all heights and in elongated, expanded
and shadow forms. They were revived in
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the 1920’s when many new variations
were produced.

Antiques

‘Antiques’ or ‘Latin Antiques’ is the
name given to various versions of nine-
teenth-century Egyptians. The square-
slab serif of the Egyptian 15 modified
into angled serifs curving into the up-
right strokes.

Old Styles

These were mechanically regularized
adaptations of old face, developed after
1850 under modern face influences.

Sans Serifs

First cut in 1816, these faces were origi-
nally called Dorics, Gothics, and Gro-
tesques. By the 1850’s, they were very
popular and shadow and ornamented
forms appeared. Sans Serifs were re-
vived in the 1920’s; Futura in Germany
in 1928. This was a precise and mechani-
cal type. Gill Sans appeared in England
in the same year. The modern grotesques
are revivals or redrawings of the nine-
teenth-century types which were pro-
duced under the influence of the Gothic
revival.

Scripts and Rondes

These types are based on formal or in-
formal handwriting. Formal scripts are
copies of engraved, copperplate writing.
Rondes are the transitional step between
a formal script and the informal script.

Twentieth-Century Romans

Twentieth-Century Roman types are de-
signs in the traditional styles, but are
not derived directly from historical
models.

BASIC TYPE DESIGN

The basic principle in the design of a
typeface is readability and legibility. The
function of these abstract shapes, vertical
and horizontal lines, curves, strokes,
swells, thick and thins of typefaces is to
enable the reader to read words, not let-
terform. In a poorly designed type-
face, the reader concentrates on the let-
terform, rather than the literary content.
Legibility

The definition of legibility is: plain,
easily made out. All the letters in an
alphabet must be clear and readily com-
prehensible. For example, it must not
be possible to confuse an e for an 0 or a
c. Similarity of form is only one of the
characteristics affecting legibility. Other
characteristics are size of the characters,
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