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Type Reading Machines for the Blind

Glendon C. Smith

The most advanced personal type reading machine described provides the blind
user with an aural “spelled speech” equivalent for each upper- and lower-case
letter or ligature scanned by a hand-held optical probe. This character recognition
machine recognizes the most popular type fonts with moderate accuracy and
speed (80-90 words-per-minute). The development of the hand-held probe for
this machine has resulted in a family of aural and tactile “direct translation™
reading aids which are pocket-sized and battery-operated and may be used
independently for low-speed reading.

Interest in providing a useful reading machine for the blind has
been gradually increasing since the end of World War 1. Most of
the emphasis has been placed on simple direct translation ma-
chines (Optophone types) which commonly use a vertical row of
narrow photocells to scan letters sequentially and generate a
different audio frequency for each photocell while it is “seeing”
black. While such machines are simple and thus relatively inex-
pensive, they have the shortcomings of requiring extensive train-
ing and yielding low maximum reading speeds (10 to 25 words-
per-minute).

The work reported here is part of a continuous effort carried
out by Mauch Laboratories, Inc., since 1957, toward the develop-
ment of a personal reading machine for the blind. The most
advanced system now being evaluated and improved will permit
reading speeds up to 8§0-90 words-per-minute. It will be portable

The research and development reported in this paper is sponsored by the
Prosthetic and Sensory Aids Service, Department of Medicine and Surgery of
the Veterans Administration.
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and will be reasonably priced when manufactured in moderate
quantities.

In early studies we found that a speech-like aural output is
necessary in order to achieve satisfying reading rates. Conse-
quently, an electromechanical Word Synthesizer was designed and
constructed which would play back stored tape recordings of indi-
vidual phonemes in accordance with photoelectric scanning sig-
nals derived from the printed text. Full recognition of the entire
alphabet was not intended at that time.

Somewhat later, a relatively economical scanning method was
developed whereby a letter is seen simultaneously—as in a “snap-
shot”—Dby a number of photocells in a two-dimensional array
(rather than by a single line of photocells which must progres-
sively scan over a letter to establish its identity). This single snap-
shot recognition technique was incorporated in a prototype
scanner which recognized all the lower-case letters of the 1BM Ex-
ecutive typewriter alphabet. In order to recognize upper- and
lower-case letters of a wide variety of type styles, a more versatile
recognition scheme which utilizes multiple snapshots to collect
information on letter features was devised. A Recognition Proto-
type I which uses the multiple snapshot technique was designed
and tested with 498 letters from nine widely-used type styles
(Figs. 1-3).

When it was realized that full recognition would be possible,
the Word Synthesizer was equipped with tape recordings of
“spelled speech™ letters, developed by Prof. Milton Metfessel,
University of Southern California, instead of phonemes. In the
spelled-speech alphabet each letter has a standardized audible
pronunciation somewhat like its usual pronounced name, but
chosen to give maximum coalescence and smoothness when repro-
duced rapidly in combination with the sounds for other letters.
Thus, the word “type” in spelled speech would sound something
like [tiwaipii] where the letters in the brackets are International
Phonetic Association symbols. The spelled speech output can be
understood at 80-90 words-per-minute with little training and is
much more suitable for an inexpensive reading machine for the
blind than attempting to synthesize English words.

The character-recognition reading machine being developed by
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Figure 1. The Recognition Prototype and Visotactor show the indicator lamps
after a lower-case d has been recognized but before the memory is cleared (see
also Figure 2). The lower-most panel contains 14 Schmitt trigger circuits. Twelve

of them connect one-for-one to photocells in the recognition array; the others are
spares. The middle panel contains 36 memory units of which nine units are spares.
Only memory units numbered 4, 14, 16, 23, and 28 are important in identifying

a d. The top panel consists of output indicators.
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THIRD “SNAPSHOT"

Figure 2. The recognition array is shown scanning a lower-case d. (The photocells
used for the tactile output are not shown.) Each “snapshot” is initiated by the
trigger cell (T.C.) changing from “seeing” light to “seeing dark.” Photocell
information is quantised into light and dark and stored in different groups of
memory units until the letter is past and the memory read out and reset. The
numbers indicate which memory units are used to identify the d. The direction of
current flow in each photoconductor is disclosed by the two bold sides which
represent electrodes.

110



aazaaaasa AAAAAAAAA fRfifififi
bbbbbbbbb BBBBBBBBB  AAfAffl
ccecececec ccccececececc GG
ddddddddd DDDDDDDDD (R i fA
ceceeeeee EEEEEEEEE MMM M
FEfefee£f FFFFFFFFF
gggeegess GGGGGGGGG
hhhhhhhhh HHHHHHHEEH
iniiiiii TIIIIIITI
jniiiddi ]JJ3333dJ
kkkkkkkkk KKKKKKKKK
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mmmmmmmnm MMMMMMMMM
nnnnnonnn NNNNNNNNN
000000000 000000000
PPPPPPRDP PPPPPPPPP
qqqa4qaqq QQQQQARANQ
ITITITrrY RRRRRRRRR

SSSSSSsSS S
$555SSSS S
teetttttt TITTTTTTTT
uuuuuUu Uuuuuuuuu
VVVVVVVYVV VVVVVVIVV
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XXXXXXXXX XXXXXXIXX
YYYYYYYYY YYYYYYYYY
Z121ZZ227 717777227227

Figure 3. Almost 500 characters were photographed and arranged on
transparencies to aid in the design of the photocell array and recognition matrix.
The nine type styles illustrated here (Caledonia, Baskerville, Janson, Corona,
Imperial, and Regal; plus elite, pica, and IBM Executive typewriter faces) are
estimated to make up about 75% of the printed and typewritten material used in
the United States.



Mauch Laboratories consists of several components (Fig.4). The
Visotactor A is the hand-held and guided optical scanner which at
present contains eight tactile stimulators (two per finger) to op-
erate as a type of tactile optophone enabling the user to adjust
probe magnification for size of type (7- to 36-point), to locate the
line of print, to scan along the line of print, and to decipher
numerals and characters outside the spelled speech “vocabulary.”
In addition to the eight photoconductive cells in the optophone
type array, the Visotactor A contains a two-line array of photo-
conductive cells which provide sequential signals necessary for
our multiple snapshot character recognition technique. Logic cir-
cuitry located in the Recognition Prototype I operates from the
photoelectric signals to determine the presence or absence of let-
ter features independent, in large measure, of the letter width
and type font. A bench model of this recognition machine recog-
nizes the most popular type fonts with excellent accuracy (90-95
per cent). As soon as the letter (upper- and lower-case or liga-
ture) has been determined, the logic circuitry translates its infor-
mation into the five-bit Baudot code which causes the
photoelectric Word Synthesizer to reproduce one of 31 pre-
recorded outputs through a loudspeaker or earphones. A mechan-
ical tracking aid, the Colineator, is an optional accessory which
may be used for easier tracking over extended periods of reading.

The Visotoner is a compact, battery-operated optophone. The
Visotoner frame contains nine transistorized audio oscillators
which produce the optophone code. The Visotoner and its battery
are also pocket-sized. Seven Visotoners (including Colineators)
have been built and two are being used by blind individuals
previously trained to use the Battelle optophone.

The Multicolumn Visotactor contains three adjacent columns
of photocells and associated tactile stimulators which are sensed
by the “Braille area” of the finger tips. Potential reading speed
places it between the single-column Visotoners or Visotactors and
the character-recognition machine. This device may evolve into a
Digitactor, a simple direct-translation reading aid which will
stimulate the underside of only one finger, probably the finger
doing the scanning.
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The prinicpal VA-Mauch reading system for the blind as of mid-1967 is as
shown in the four horizontal units above. The units above these are earlier
variants, those below are separate device developments, offshoots of the prin-

cipal system.

Figure 4. Evolution chart showing how the several units in the VA-Mauch

Laboratories reading machine systems developed.



Development of the Recognition Prototype

The first miniature recognition array encapsulated during June
1965 was mounted in a Visotactor probe and used to scan letters
attached to a rotating drum. The drum could be driven at varia-
ble speeds from 10 to 90 words-per-minute. Photographic repro-
ductions of the nine type fonts (Caledonia, Baskerville, Janson,
Corona, Imperial, and Regal; plus elite, pica, and 1sm Executive
typewriter) were attached to the drum. The Visotactor probe
(containing the first miniature recognition array) was adjusted to
the proper magnification and used to scan the upper- and lower-
case letters of several type styles on the drum. For two of the type
styles, Imperial and Regal, all the lower-case letters were recog-
nized at 20-30 words-per-minute, and approximately 80-90 per
cent of the letters in the remaining type styles were correctly
recognized at this speed. As the speed was increased, the accuracy
of recognition decreased, due mainly to the poor response of the
photoconductor material to rapidly changing light levels.

Tests were undertaken to determine how far above or below
the line of print the input probe could be placed and still have
the Recognition Prototype I not miss more than 20-25 per cent of
the letters in a typical test. A 12-point alphabet of lower-case
Imperial was attached to the drum apparatus. The Visotactor
scanned the alphabet at slow speeds. Beginning at a point below
the letter base line, successive scans were made spaced .0016 inch
apart. Four scans near the optimum height resulted in recogni-
tion accuracy of 90 per cent or better. Two additional scans, one
on each side of this group of four, resulted in recognition accu-
racy of about 80 per cent. The six scans which produced a useful
recognition accuracy enclose five spaces each .0016 inch, for a
total of .008 inch. Since the x-height of this type style and size is
.080 inch, the useful tracking band is 10 per cent of this figure.

These accuracy figures are based on the frequency of letters in
common English rather than giving each letter equal weight. For
example, at the upper tracking limit (above the base line) the
Recognition Prototype I fails to recognize only three letters
(a, €, b) out of the 26. Considering only the alphabet, this could
be expressed as an 11.5 per cent error; but considering that a and
e are very frequently used, the error rate in reading text would
be about 22 per cent.

114



The ideas and plans for an improved Recognition Prototype I1
were incorporated in a new design during September 1966. Pho-
tographic transparencies of the nine type fonts were used to de-
sign a photocell array which would tolerate mistracking the line
of print up to one stimulator photocell height. This new design
also contains additional logic to permit recording in certain
memory units whether or not a particular photocell “sees black”
(or white) at any time between two snapshots. This new feature
is used in several situations, e.g., by letting the photocell which
straddles the baseline record “seeing white” between snapshots 2
and 3, one can distinguish more reliably between letters h and b;
by letting the photocell which is designed to sense descenders
record “seeing black” in a memory unit anytime during the letter
scan independent of snapshots, the identification of g and Q be-
comes more reliable. Other memory units store whether or not
certain photocells “see black™ at least twice during the letter scan.
For three memory units the appearance of selected combinations
of photocells “seeing black” or “seeing white” between certain
snapshots will flip the memory from one condition to the other.
The logic to accomplish these operations was built with discrete
components and installed in the chassis containing the 36 mem-
ory units.

In July 1966 an order was placed with the Cognitronics Corpo-
ration for a Model 632 Speechmaker, a 31-channel photographic
film audio memory drum used to provide the spelled-speech out-
put. Experiments indicated that the spelled-speech characters can
be standardized to a duration of 140 milliseconds with little deg-
radation of quality. However, the standard message length
available with the Model 632 is 600 milliseconds, with an addi-
tional 25 milliseconds of suppression time used for switching. En-
gineers established that slight modifications in circuitry would
permit four 140 millisecond messages to be recorded on the same
track, allowing 16 millisecond suppression periods between the
messages.

Because the memory drum has 31 channels, five channels are
available for extra messages in addition to the channels needed
for the spelled-speech alphabet. Sinusoidal signals of 440, 880,
and 1760 cycles-per-second, as well as spelled speech characters |
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and u played in reverse, were recorded on magnetic tape with the
spelled-speech alphabet and the tape was recorded on the 31
tracks of the photographic film drum.

The sinusoidal signals can be used to check the system response
or possibly to indicate tracking errors. The reversed 1 character
was included for possible use as an error signal. If, due to mis-
alignment or poor printing, the recognition circuitry fails to
make a positive identification, the Word Synthesizer will not re-
spond at all. The resulting silent period may be more disturbing
than the soft, rather indistinct, sound of the reversed 1. Con-
versely, the spelled speech u has a very distinctive sound when
played backwards and could be used as an additional signal.

Attempts to produce fi and fl ligature sounds short enough to
fit the 140 millisecond-letter length requirement were not success-
ful. The spelled-speech f would have been used for ff, the fi sound
for both fi and ffi, and the fl for fl and ffl. Since the Word Storage
Unit which precedes the Word Synthesizer can accept letters very
rapidly, the recognition circuitry will be designed to generate the
proper binary codes in sequence for each letter in the ligatures.
This method has the advantage that words containing these com-
binations will sound the same whether or not ligatures are being
read.

At present, the film drum contains the spelled-speech alphabet
C developed by Prof. Metfessel six or seven years ago and simply
cut to 140 milliseconds maximum duration. Although the result-
ing spelled-speech sounds quite good, a better alphabet might
result if one were to develop the alphabet with the constant
length requirement as a prime consideration from the beginning.
A complete evaluation of the various alphabets perhaps should
wait until a number of reading machines and blind users are
available to assist in making the value judgments. At that time,
several of the more promising alphabets could be recorded on the
photographic film drums used in the Word Synthesizer.

Preliminary tests of the Recognition Prototype 11 were encour-
aging. A priority circuit which may be useful for a number of
letters was installed and tested on the lower-case g. Because this
letter has a somewhat irregular shape which varies among the
type styles, the memory units which define it most reliably are
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those two which indicate the absence of an ascender and the pres-
ence of a descender anytime during the letter scan. These two
factors are common to the g, p, q, and y. The p, q, and y are rea-
sonably uniform in shape and size from style to style and they can
be defined more strictly than the g by using a number of memory
units. The priority circuit allows the g to appear at the recogni-
tion matrix output only if the descender was present, an ascender
was not present, and none of the separate sets of conditions for
the p,q, and y are met. Additional priority circuits may be useful
in other situations.

The Recognition Prototype I1 was tested for tracking tolerance
and recognition accuracy at high speeds. The Recognition Proto-
type I recognized the lower-case letters of the 1M Prestige Elite
with 90 per cent accuracy at low speed; this figure dropped to 79
per cent when the speed was increased to 7.5 characters-per-second.
Recognition Prototype I1 was tested following the same proce-
dure but using 18m Delegate (pica). The measured recognition
accuracy was better than 99 per cent from very slow speeds to
beyond 15 characters-per-second. During the test, tracking was set
only once for best performance over a 10-inch line. Part of this
considerable improvement is attributed to the “faster” photocell
array and part to the fact that a large percentage of the diodes in
the recognition matrix connect to memory units which record
data between snapshots and are thus less dependent on photocell
response time.

For the lower-case alphabet of 18m Delegate the tracking band
of the Recognition Prototype 11 is .013 inch for a recognition
accuracy of 90 per cent or better and .016 inch for 80 per cent or
better. Since the x-height of these lower-case letters is .075 inch,
these figures correspond to 17.5 per cent and 21 per cent of the x-
height, respectively. By comparison, the Recognition Prototype I
had a tracking band for 80 per cent accuracy which was only 10
per cent of the x-height.



Lvaluation of the Visotactor B

Miss Bonnie Reinicke, a young blind woman, used a Visotactor B
prototype and Colineator to read material contained in the 200-
lesson Battelle Training Program (Fig.5). Her reading speed
was measured using test material provided at the end of each of
the ten lessons (Fig. 6). About 130 hours were required to com-
plete the program.

During January 1966 Miss Reinicke began reading a book of
mystery stories, Alfred Hitchcock’s Ghostly Gallery, with the
Visotactor B and Colineator. After several hours practice, she be-
came accustomed to the new type style and the techniques in-
volved in reading a book. In the first test Miss Reinicke read for
twenty minutes at an average speed (including line-change time)
of 7.0 words-per-minute.

During February Miss Reinicke read in the Hitchcock book at
an average rate of 8.0 words-per-minute. From January 1966,
when she began reading test and practice material from her book,
to June 1966, the average line-change time decreased to about
three seconds. Maximum reading speeds of 15 words-per-minute
for a two-minute period and 10 words-per-minute for 10 minutes
were observed.

During January 1967 Miss Reinicke used the Visotactor A and
Recognition Prototype I1 to read typewritten single sheets. Four
reading sessions of about two hours each yielded a number of
results. Miss Reinicke learned to identify correctly all the spelled-
speech letters and acquired a small vocabulary of spelled-speech
words such as: and, the, these, they, etc. Proper tracking was
achieved early in the series of reading sessions although line
change initially required 10-15 seconds instead of the 3-5 seconds
required with the Visotactor B. With such a limited vocabulary,
reading speeds were generally 20 words-per-minute or below.

The lower-case s presented some difficulty because it could be
missed by the machine even if most of the other letters were
correctly identified. To improve the recognition of the s a prior-
ity circuit like that used for the g was installed in the Recogni-
tion Prototype I1. The upper- and lower-case z were connected so
they are always pronounced s. (Since z occurs roughly only once
in 500 letters, this simplification seems justified.) These changes
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Figure 5a. Miss Bonnie Reinicke is shown using the Visotactor B and Colineator
to read a book. She has used this equipment in her home since September 1964,

Figure 5b. Miss Bonnie Reinicke began using the Recognition Prototype 11 at
Mauch Laboratories in January 1967. This bench model of the recognition
machine contains the photoelectric Word Synthesizer, the Word Storage Unit,
and electronic logic similar to that planned for the pre-production prototype.
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AVERAGE OF 5 BATTELLE OPTOPHONE
STUDENTS DURING FY 1963
(After J.L.Coffey,

Battelle Memorial Institute )

WORDS PER MINUTE

VISOTACTOR "B" STUDENT

N N Y N [ I N I

o 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20
(PP (PP) (PP) (1) (1) (1) (1) (2) (2) (2) (3) (3) (3) (4) (4) (5) (B) ©) (7) (8)
The symbols in parentheses indicate difficulty level of the tests,
lLe. (PP) means pre-primer, (1) first-grade, etc.

TEST NUMBER AND DIFFICULTY LEVEL

Figure 6. The learning curve for the first Visotactor B student closely follows a
curve well established for students of an optophone. Training procedures for the
Visotactor B student were very informal, since she read most of the Battelle lesson
material at home, without guidance, and lacked the tape-recorded practice
material used by optophone students. Both curves include line-change time. Each
test score is for ten minutes of continuous reading. Word identification errors,
mainly substitutions, are only about 1%.



permitted removing several diodes from the s letter line in the
recognition matrix which, in effect, provides a less stringent defi-
nition of the letter s.

Sometimes a missed letter resulted in silence rather than the
substitution of another letter. This was very misleading when the
silence replaced the first letter in a word. The logic was modified
so that such silent periods are replaced by the 440 Hz “beep.”
The silent channel (00000) is still available for use between
words, as planned.

Miss Reinicke read additional typewritten material with the
Visotactor A and Recognition Prototype I during three reading
sessions in February 1967. The recognition errors which seemed
to cause the most difficulty for Miss Reinicke were investigated
after each session. I'requently, minor modifications in the recog-
nition logic eliminated one or more sources of errors.

During March the Recognition Prototype IT was used to read
(at a speed of 6 letters-per-second) a list of the 500 most frequent
English printed words. The error-free spelled-speech output was
recorded on magnetic tape. The words were not arranged in any
particular sequence. About one second was added between words
to permit the listener to respond if he could identify the spelled-
speech version. Replay of the tape recording takes 18 minutes and
40 seconds. Two sighted listeners without previous spelled-speech
experience recognized 58 per cent and 63 per cent of the 500
words. Miss Reinicke correctly identified 70 per cent the first
time she heard this recording; after playing the tape once per day
for five days she scored 94 per cent (or 470 words) correct. As-
suming that she would have a spelled-speech vocabulary of 500
words, the probability of encountering a word that happens to be
outside the 500 most frequent ones is about 0.3. This means that
in a line of ten words approximately three words are new to Miss
Reinicke in the sense that the rapid spelled-speech versions are
not recognized on the first scan and have to be re-scanned. This
speed handicap will decrease gradually as Miss Reinicke’s spelled-
speech vocabulary increases. At the end of December 1967 the
Recognition Prototype IT was loaned to Miss Reinicke for daily
use in her home to help increase her spelled speech vocabulary.

Several improvements planned for the Recognition Prototype
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IT were installed and tested during November 1967. The two
main changes are a new photocell array to improve recognition of
v, w, and y for certain type fonts and to improve word space
detection, and a switch to detect reverse scanning.

Development of Multicolumn Visotactors

Exactly what modifications are made in the Multicolumn Visotac-
tor design depends on the evaluation of the present prototype.
The possibility exists that a future version of the Multicolumn
Visotactor may stimulate the underside of only one finger with a
large number of vibrators.

This direct translation reading aid which will fit on the finger
doing the scanning has been given the name Digitactor. The
Digitactor will not incorporate the lens and the variable magnifi-
cation mechanism used in the Visotactor and the Visotoner. In-
stead, the Digitactor will have a number of light pipes which
conduct light to the printed page or object being examined and
other light pipes to guide reflected light to the array of photo-
cells. By having 16 stimulators per column, the Digitactor can be
used to read letters which may vary over a size range of slightly
more than 2 to 1 (7- to 16-point size, for example). The resolu-
tion at the smallest type size will be as good as that in the Visotac-
tors-Visotoners (eight photocells per column) and much better at
the larger, more frequent type sizes. Many factors must be studied
before the first Digitactor prototype can be built.

Miss Reinicke was given the Multicolumn Visotactor Prototype
during June 1966. Only the center column of eight stimulators
was turned on. One of the stimulators was adjusted to make bet-
ter contact with her finger. Miss Reinicke’s reading speed after
several hours was less than | word-per-minute. After about ten
hours practice she had become accustomed to the weak tactile
stimuli produced by the piezoelectric stimulators in the Multi-
column Visotactor and she read at an average rate of 4.0 words-
per-minute using only one column of the three available in the
Multicolumn Visotactor (Fig.7).

On June 19, 1966 Miss Reinicke read from Alfred Hitchcock’s
Ghostly Gallery at an average rate of 6.6 words-per-minute, using
only the center column of stimulators. On July 25 she read at an
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Figure 7. This schematic shows the image of the letter d projected on the
photocells of the Multicolumn Visotactor prototype and the location of the
stimulator controlled by each photocell.



average rate of 3.8 words-per-minute. An examination of the de-
vice disclosed that one stimulator was weak. Miss Reinicke was
not aware of this, however, and it is not clear whether or not it
affected her reading rate.

During October 1966 Miss Reinicke used the Multicolumn
Visotactor with two columns (center and proximal) turned on.
Her reading speed was less than 1 word-per-minute at the begin-
ning of the month and increased to 4.0 words-per-minute by Oc-
tober 20, when she read from a second book, Hitchcock’s Solve
Them Yourself Mysteries.

Miss Reinicke continued to read at about 4 words-per-minute
during November. Reading speeds of 2.5, 4.3, 3.9, and 3.4 words-
per-minute were recorded. On November 29 Miss Reinicke began
using the Multicolumn Visotactor with all three columns operat-
ing. On December 20 Miss Reinicke was timed for the first time
using the Multicolumn Visotactor with all three columns of stim-
ulators turned on. Her reading speed was 3.1 words-per-minute.
During January 1967 reading speeds of 1.4, 1.7, 3.2, and 2.3
words-per-minute were measured.

With approximately 30 hours practice under each condition
(one, two, or three columns on) her reading speeds averaged 4.1,
3.5, and 2.3 words-per-minute, respectively. Since Miss Reinicke
had about 300 hours experience with the Visotactor B (single
column of electromechanical stimulators) it may be that the time
she spent with the Multicolumn Visotactor was not enough to
outweigh the habits acquired earlier. To avoid this complication,
it is intended for the future that naive subjects will use the pres-
ent Multicolumn Visotactor or a modified version with all
columns operating beginning with their first exposure.

It may develop that a Visotactor B simulator which presents
“perfect” tactile stimulation to a student would speed learning.
In its simplest form, the simulator would take the upper eight
tones from a tape recorder which replays the tape versions (7-%2
ips) of the 200-lesson Battelle optophone training course and use
the presencefabsence of each tone to turn on/foff the correspond-
ing tactile stimulator of a Visotactor. If a tape recorder with three
operating speeds (7-14, 3-34, 1-7/3) is used with additional tone se-
lecting circuits, reading speeds one-half and one-fourth that origi-
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nally recorded could be simulated. Electronic logic simular to a
shift register would permit an approximate simulation of a multi-
column tactile reading aid. If a two-channel (stereophonic) tape
recorder is used, the teacher’s comments (or spelled-speech let-
ters) could be recorded on the second track. In the future, this
approach might facilitate learning the tactile output code of the
Visotactors A and B and the spelled-speech output of the Recog-
nition Reading Machine.

Summary

Several type reading machines for the blind have been developed
which provide the user with immediate access to ordinary printed
materials without the need for transcribing into Braille or record-
ing by voice. Preliminary testing of prototypes of these machines
by blind users has begun and the results are encouraging.
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Reading-handwriting Research

Early producers of moveable-type books in the fifteenth century went all
the way back in history to stone-inscribed vertical print for type models. The
hand-produced samples of book scripts at this time used forward slant
but were difficult to read and so individualized that they did not
serve as good, clear book models. Question: Was the adoption of vertical
print for book type a mistake?

In recent years, handwriting programs for the second grade have
produced a clear slant print style that better fits man’s writing needs when he
works on a flat writing surface. Many similar types have been produced
by the printing industry during recent years. . .. The question is:
Can this plain forward slant script be used to advantage in beginning
reading materials? Can it be used to advantage for all reading materials—books,
magazines, etc? (This easily read slant seript must not be confused with
italic script which slopes but is more difficult to read because of
unnecessary ornamentation. )

The vertical pattern borrowed from Rome was upright because it was
made with a chisel on an upright stone surface. Is such an alphabet,
when reproduced as a reading script, harder to read? Many educators condemn
backhand handwriting because it is felt that when eyes meet the backward
leaning letters, they tend to slow the process—to block the easy forward
sweep in reading. Is not the same true to some extent for the vertical print we
inherited from traditional sources rather than obtained from scientific
study and analysis? Does the forward slope permit the eyes to move
more rapidly forward without encountering “walls” that tend to block and
reduce speed? . .. Matching clear vertical and clear forward slant print
types are now available; the backhand style can be produced with a
camera. The next step would be testing of the reading efficiency
(including speed) of all three and then making comparisons.

E. A. Enstrom, The Peterson System, Inc., Greensburg, Pennsylvania

Excerpted with kind permission from The Reading Teacher, Volume
21, Number 6 (March 1968) ; © 1968 by International Reading Association,
Newark, Delaware 19711,



Reader Response to Newspaper Front-page Format

J. W. Click and Guido H. Stempel 111

A study of responses to newspaper pages indicates that persons may make
judgments about the entire newspaper on the basis of typography. Respond-
ents were shown front pages from six newspapers they had not seen before
and were asked to rate the newspapers on 20 semantic differential scales.
There were significant differences between ratings of newspapers on 12 of the
20 scales. Respondents seemed to prefer horizontal pages and disliked
symmetry.

A newspaper’s make-up, we frequently hear, reflects its personal-
ity. Textbook discussions of make-up make the same point. As
Turnbull and Baird (1964) put it: “Newspapers are like people
in that each has its own personality expressed by its physical ap-
pearance. Like people whose habits of dress reveal age, back-
ground, and associates, the make-up of a newspaper also reveals
these very same factors.”

Westley (1953) says that a newspaper’s make-up “is in large
measure responsible for the ‘personality’ of the paper.” Brown
(1952) in suggesting that make-up reflects character and person-
ality, puts it this way: “Just as clothes do not always make the
man, type and make-up do not always make the newspaper; but a
great deal can be gathered from a paper’s appearance.”

Tannenbaum, Jacobson, and Norris (1964) found experimen-
tal evidence that different kinds of type carry different connota-
tions and inferred from this that the format of a message as well
as its content communicates something to the reader.

Granting then, that a newspaper’s appearance does matter, the
question is, what precisely does the make-up of a newspaper tell
the reader. What does the reader like and what does he dislike in

newspaper format?
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faces. We deliberately included both in the pretest to see if type-
face would affect results more than format.

Because we wanted to know to what extent a person would
judge a newspaper on the basis of its appearance, we needed to
allow our respondents to make the same kinds of judgments they
would make about an entire newspaper. We therefore used as the
rating instrument a series of 20 semantic differential scales vali-
dated for use in rating newspapers. Studies by Tannenbaum and
McLeod (1963) and the Inland studies by the late Paul Deutsch-
mann (1960) had demonstrated that respondents could use these
scales to evaluate newspapers they were familiar with. One of our
concerns in the pretests was whether or not respondents could use
them to rate newspapers they had never seen before. A discussion
of the use of semantic differential scales in typographic research is
given by Dirk Wendt (1968) in the previous number of this
journal.

To limit response to typographical appearance, we decided to
let respondents see each paper for only 15 seconds before rating it
on the semantic differential scales. We felt that in this time
period respondents would not become familiar enough with the
content of the page for that to affect their ratings.

Another concern on the pretest was the extent to which re-
spondents might rate a paper either on its reputation or on an
impression about the city of its publication. To check on this, we
varied nameplates with our two pretest groups. One group saw
the pages with the correct nameplates. The other group saw the
pages with the nameplates scrambled—for instance the Louisville
Courier-Journal was shown with the nameplate of the Sandusky
(Ohio) Register.

One pretest group was an editing class and the other a business
magazine class at Ohio University.

The pretest indicated that respondents were able to evaluate
the papers after a 15-second look and were able to use the seman-
tic differential scales meaningfully. We also found that the name
did influence results substantially. A prime example was the
Louisville Courier-Journal. It was rated substantially higher
when shown with its own nameplate than when shown with the
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Existing research provides little in the way of an answer to this
question. Researchers have been concerned with legibility more
than appearance, and legibility is only one format variable. And
legibility studies do not really provide an answer as to how to get
maximum legibility in a newspaper page, other than suggesting
that certain typefaces would produce greater legibility than others
(Tinker, 1963).

Haskins (1958) found that Saturday Evening Post readers had
distinct preferences among headline typefaces. He asked respond-
ents to rate the appropriateness of various headline typefaces for
various articles and found that preferences varied with the subject
matter of the article. He also found that Bodoni had the best over-
all rating of 10 typefaces tested. Like the Tannenbaum, Jacobson,
and Norris study, this study provides evidence that typography
conveys meaning to the reader.

Method

When we discuss newspaper page make-up, we usually refer to
two characteristics of a given page. One is the basic headline
typeface used on that page. The other is the make-up pattern—
whether it is balance, informal balance, brace, contrast and bal-
ance, horizontal, or circus. This study deals with the impact of
make-up patterns. We were interested in seeing whether or not
reader response to different patterns varied significantly.

As our discussion up to this point suggests, we were interested
in the response to typography alone. This had two implications
for our procedure. One was that we had to get pages that our
respondents were not familiar with. The other was that we had-to
control exposure so that the respondent judged the typography
and not the content of the paper. We kept these points in mind
as we planned and carried out our pretest.

We began by selecting front pages from 10 newspapers. We
tried to find pages that were reasonable representations of the
various make-up patterns. It should be recognized that many
pages are mixtures. For this reason, we had to go through more
than 500 front pages to select the 10 that we used. Of the 10
selected, six used sans-serif typefaces and four used roman type-
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nameplate of the Sandusky paper. This indicates that some re-
spondents were probably influenced by the Courier- Journal’s
reputation.

The pretest also indicated rather clearly that the main source
of variation in response was the format and not the typeface. Sans-
serif and roman pages in similar formats had similar scores, but
scores for various formats differed considerably. On the basis of
this pretest, finding, we decided to use the six pages which used
sans-serif typefaces, thus eliminating variation in typeface as a
variable in this study. There were, of course, still some differences
in size and style of type, but they were minor.

For the experiment we used these six newspapers (Fig. 1):

The Buffalo Evening News, which has a balanced front page.

The Charleston Daily Mail, which has a horizontal front page.

The Los Angeles Times, which has a six-column front page
with a brace approach.

The Pittsburgh Press, which has a contrast and balance front
page.

The Sandusky Register, which has a horizontal front page, with
a somewhat freer use of pictures than the Daily Mail.

The Washington Star, which has a brace or focus front page.
The page we used was more typical of brace make-up than most
Star front pages.

To eliminate judgments about the paper or its community, we
prepared six fictitious nameplates—the Bancroft Star, the Bancroft
Times, the Cordova Globe, the Cordova News, the Denton Eagle,
and the Denton Record. These were set in 72-point Bodoni Bold
capitals. These nameplates were pasted over the real nameplates.
Each paper was shown under three nameplates. The order of
presentation was varied so that each paper appeared in three
different positions among the six. For instance, one third of our
respondents saw the Sandusky Register first, another third saw it

Figure 1. On the following pages are shown the six newspaper front pages used
in the study.
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fourth and another third saw it fifth among the six papers. Like-
wise, one third of our respondents saw it as the Bancroft Times,

one third saw it as the Cordova Globe and one third saw it as the
Denton Record.

Subjects for the experiment were students in 14 sections of the
required freshman speech course at Ohio University. With com-
puter scheduling, assignment to sections is essentially random, so
our subjects represented a cross section of freshman students. We
went to discussion sections of the course. These sections ranged
from 11 to 22 students; with groups this size there would be no
problem in respondents being able to see the pages.

Our procedure was to explain briefly to the students that we
wanted them to rate some newspapers, give them time to read the
directions on the use of the semantic differential scales, and then
show them each of the six pages for 15 seconds.

We had 236 subjects, two of whom did not complete the forms
correctly, leaving 234 useable sets of rating forms.

Resulls

Average responses to the pages on the semantic differential scales
are shown in Table I. Responses could range from 1 (low) to 7
(high). Analysis of variance was used to test whether or not
differences between these averages were significant, and the F
scores and significance levels are also reported in Table I. The
averages for the six papers were significantly different for 12 of
the 20 scales, and for eight the significance level was .01 or
beyond.

We have arranged the scales in both tables according to group-
ings of scales or factors that McLeod and Tannenbaum (1963)
developed empirically through correlational and factor analysis.
The evaluative factor contains scales which reflect the general
worth of a newspaper. The scales in the ethical factor reflect typi-
cal ethical norms. The stylistic factor includes scales which seem
particularly applicable to typography and reflect artistic style in a
broad sense. The potency factor includes scales covering power
and strength. The activity factor includes scales which reflect ac-
tivity and change.

Looking first at those eight scales for which differences were

137



TABLE I:

EVALUATIVE FACTOR
Pleasant—unpleasant
Valuable—worthless
Important-unimportant
Interesting—boring

ETHICAL FACTOR
Fair—unfair
Truthful—untruthful
Accurate—inaccurate
Unbiased—biased
Responsible—irresponsible

STYLISTIC FACTOR
Exciting—dull
Fresh—stale
Easy—difficult
Neat—messy
Colorful—colorless

POTENCY FACTOR
Bold—timid
Powerful—weak
Loud—soft

ACTIVITY FACTOR

Tense—relaxed
Active—passive
Modern—old fashioned

Average

* b 05
##p < ‘01

ton

4.20
5.01
5.20
5.26

4.39
4.55
4.58
3.99
4.60

4.95
4.71
4.92
4.81
4.31

5.21
4.86
481

4.68
5.09
4.92

4.71

Charles- Wash-
ington dusky

4.58
5.06
5.20
5.20

4.57
4.83
4.80
4.19
4.69

4.61
4.69
4.78
5.00
4.16

4.75
4.52
4.46

4.82
478
4.92

471

San-

4.88
4.80
4.75
w12

4.60
4.77
4.74
4.03
4.69

4.53
4.72
5.14
4.99
4.26

4.63
4.36

4.00
4.68
4.88

4.65

Los

4.25
5.11
5.38
4.93

4.61
4.83
4.87
4.27
4.76

4.44
4.52
4.38
5.16
3.71

4.38
4.48
4.33

4.50
4.63
4.87

4.62

Pitts-
Angeles burgh

3.69
494
5.12
4.77

4.67
4.86
4.88
4.24
4.80

4.35
4.35
4.46
4.50
3.64

4.22
4.27
4.19

4.44
4.49
4.37

4.46

8.92
4.20
4.20
4.05

4.33
4.63
4.64
4.09
4.44

3.67
3.78
4.81
4.32
3.02

3.60
3.41
3.59

5.98
3.79
3.72

3.99

Mean Ratings of Six Newspapers on Semantic Differential Scales

Buffalo F Value

3.70%%
3.07%=
4.71%%
3.50%*

0.57
0.53
048
0.42
0.53

2.78%
2.40%
2.11
1.65
3.10=

5.57%%
4.47%x
3.83%%

1.82
4.12%%*
3.65%*



not significant, we find that five were from what Tannenbaum
and McLeod labeled the ethical factor. Differences between aver-
ages of the newspapers on these scales were approximately one
fourth as great as they were on the other scales.

T'his probably is an encouraging sign, for it would seem that
readers ought not to judge the fairness, truthfulness, accuracy,
bias, or degree of responsibility of a newspaper solely on the basis
of its typography.

The other three scales for which differences were not signifi-
cant did nonetheless have fairly substantial differences, and the F
values were not far below the level required for significance.

In general, responses were fairly consistent within factors, but
varied considerably over-all. The stylistic factor is probably the
one most closely related to typography, and two things stand out
here. One is that the two horizontal pages were preferred, while
the balanced page and the contrast and balance page scored
- poorly. The other is that none of these pages greatly excited our
respondents. Considering the judgments of all six pages at once,
we see that they were about midway between colorful and color-
less and only slightly exciting and fresh. We ought to hope that
we could create more favorable reader response than this.

The most favorable responses were on the evaluative scales,
indicating that these newspapers in their typography did a better
job of creating an impression of over-all worth than they did of
creating an impression of artistic value. The responses on the
potency and activity scales were somewhat comparable to those on
the stylistic scales.

When we consider the responses for each paper individually,
the first obvious point is that the response to the Buffalo page was
substantially less favorable than that to any of the other five
pages. The Buffalo paper had the lowest over-all average, as
Table I indicates, and it was the only paper not to have a rating
of 5 or more on any scale. Table II shows that the Buffalo paper
had the lowest rating of any of the six papers on 16 of the 20
scales.

The Charleston paper, which along with the Sandusky paper
had the best responses on the stylistic scales, also had the most
favorable responses on the potency and activity scales. The
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TABLE 11: Rank of Mean Response for Each Newspaper on Semantic
Differential Scales

Charles- Wash-  San- Los Pitts-

ton ington  dusky Angeles burgh Huljalo
EVALUATIVE FACTOR
Pleasant—unpleasant 4 2 1 3 6 5
Valuable—worthless 3 2 5 1 4 6
Important—unimportant 2% 2% 5 1 4 6
Interesting—boring 1 2 3 4 5 6
ETHICAL FACTOR
Fair—unfair 5 4 3 2 1 6
Truthful—untruthful 6 2% + 2% 1 5
Accurate—inaccurate 6 3 4 2 1 5
Unbiased—biased 6 3 5 1 2 4
Responsible—irresponsible 5 Jk i 2 1 6
STYLISTIC FACTOR
Exciting—dull 2 1 3 4 b 6
Fresh—stale 2 3 1 4 5 6
Easy—difficult 2 3 1 4 5 6
Neat—messy 4 2 3 1 5 6
Colorful—colorless 1 8 2 4 5 6
POTENCY FACTOR
Bold—timid 1 2 3 4 5 6
Powerful—weak 1 2 4 3 5 6
Loud—soft 1 2 3 1 5 6
ACTIVITY FACTOR
Tense—relaxed 1 4 5 2 3 6
Active—passive 2 3 4 5 6
Modern—old fashioned 1% 1% 3 4 5 6

*Tie



Charleston paper had approximately the same rating on the eval-
uative scales as the Washington Star and Los Angeles Times.
Oddly enough, although the Charleston paper was rated most
colorful and most modern, it was fourth on the pleasant-
unpleasant scale.

The Washington Star had nearly as favorable an over-all profile
as the Charleston Daily Mail and was slightly higher on the eval-
uative scales.

The Los Angeles Times, with the six-column format that is the
most recent typographical innovation for newspaper pages, rated
low on the stylistic scales and about average on the others. It was
considered less modern and less colorful than average.

The Pittsburgh Press rated relatively low on everything except
the ethical scales. The Press had the highest ratings on the ethical
scales, but the relatively small and insignificant differences be-
tween papers on those scales diminish the importance of the
Press’ high ratings there.

The Sandusky Register had the most varied response. It had
high ratings on the stylistic scales and was rated most pleasant of
the six papers. Yet it was only average on most of the other scales.

Summary
In summary, then, this study indicates these things:

1. People can evaluate newspapers on the basis of typography
alone, although they do not readily make ethical judgments on
this basis.

2. The two horizontal pages rated highest on stylistic scales, and
one of the horizontal papers, the Charleston Daily Mail, was one
of the two most highly rated papers.

3. The other paper preferred by respondents was the Washing-
ton Star, which had a brace page.

4. Respondents rated the Buffalo Evening News, with a balance
format, lowest of the six papers by a substantial margin.

5. The six-column format of the Los Angeles Times had only
average appeal and was not considered particularly modern. It
also had only average ratings on stylistic variables.

It must be remembered that these are findings from a study of
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college students. Whether or not these preferences about typogra-
phy hold for persons over 25 is a subject for future research.
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EDITORIAL NOTE

A color illustration (3x4 inches) of the Words in Color phonic code was
prepared [or insertion loose in the January 1968 number of this Journal—to
accompany the article “Words in Color: Two Experimental Studies” by

Drs. Lillian Hinds and William Dodds. Unfortunately U.S. Post Office
regulations forbid loose insertions in second-class mail (except subscription
forms), and the slip was not sent to Journal subscribers. If you would like a copy
of the phonic code in color, ask for one on a card (with your name and address)
sent to: The Journal of Typographic Research, ¢/o The Cleveland Museum

of Art, Cleveland, Ohio USA 44106.



Word Fragments as Aids to Recall:
the Organization of a Word

Leonard M. Horowitz, Margaret A. White,
and Douglas W. Atwood

This paper discusses the organization of a single word. It shows that the
beginning ol a word is the best cue for eliciting that word; the middle is the
poorest cue. Subject was shown a list of words one by one on a memory
drum. (Some lists had six-letter words and some had nine-letter words.)
Then subject saw a fragment of the word, and he had to recall the entire
word. A beginning fragment elicited the correct response most readily and
with the shortest latency. The middle elicited the correct response least
readily and with the longest latency. These results are also related to the
issue of associative symmetry.

The term “organization” has frequently appeared in the litera-
ture of verbal behavior, particularly in studies of grammar, asso-
ciative meaning, and free recall. In general, this literature has
examined the organization of words into larger segments of ver-
bal behavior. The present study, though, considers the organiza-
tion of a single word alone.!

Several studies have already hinted that a single word has a
characteristic organization. That is, the parts of a word seem to
vary in their importance to the word as a whole. Various tech-
niques have shown, for example, that the middle of a word is less
important than other parts for identifying that word. Miller and
Friedman (1957) asked subjects to reconstruct a deleted letter

1. This research was supported in part by Grant GB-4561 of the National
Science Foundation. The authors are indebted to the National Science
Foundation for this support. The authors would also like to thank Michelle
DeKlyen, William Newman, and Orrin Robinson for their help in collecting
and analyzing the data.
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from the body of a word. The subject performed best when the
middle letter was the letter missing. As the missing letter moved
to either end of the word, subject’s performance progressively
declined. Garner (1957, 1958, 1962), Carson (1961), and Garner
and Carson (1960) have explained this result in informational
terms: Letters which are adjacent in a word correlate more highly
than letters which are one or more characters apart. Therefore,
the best predictor of a missing letter in a word is the letter which
lies next to it. A letter which is missing from the middle of a
word has fwo “best predictors”’—one on either side. But a letter
which is missing from the end of a word only has one.

Method

The subject of the present study was shown four lists of words;
two lists contained six-letter words and two contained nine-letter
words. After subject studied a list, he saw a fragment of one of its
words and he had to recall the word itself. The fragment was
either the beginning, the middle, or the end of the word.

The four lists each contained nine words. Two lists had en-
tirely six-letter words and two had entirely nine-letter words. List
6A contained the following words: SCHOOL, ACCEPT, FUTURE,
CIRCLE, LENGTH, MINUTE, PUBLIC, TWELVE, FAMILY. List 6B con-
tained: NATIVE, OB JECT, STRONG, SIMPLE, SECOND, FIGURE, GARDEN,
DIVIDE, PERIOD. List 9A contained: RECOGNIZE, ESTABLISH,
PASSENGER, PRESIDENT, VEGETABLE, UNIVERSAL, BEAUTIFUL,
DISCOVERY, CHARACTER. L.ist 9B contained: coMmMUNITY,
STRUGTURE, PRINCIPLE, RELIGIOUS, PHYSICIAN, OTHERWISE,
NECESSARY, TERRITORY, KNOWLEDGE,

The words were all high-frequency words in the Thorndike-
Lorge (1944) word count; their frequencies were 35 or more.
There were no repeated consonants occurring consecutively in
any of the words. As far as possible, letter combinations were
avoided that violated the usual rules of English pronunciation.
Words were also avoided that contained contractions or diph-
thongs. Only the present tense of verbs and the singular form of
nouns were used. A six-letter word was not used if its beginning,
middle, or final pair of letters made a word, or if the remaining
four letters made a word. A nine-letter word was not used if its
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beginning, middle, or final trigram of letters made a word, or if
the remaining six letters made a word.

First, subject was given a practice task. Three words (cAT, TOY,
PEN) appeared one at a time on a Lafayette memory drum. Each
word lasted two seconds, and a two-second blank space separated
one word from the next. After the subject studied this short list,
he was tested on an MTA Scholar teaching machine for “aided
recall.” A fragment of one word of the list appeared, and subject
was asked to think of the word as fast as he could. A timer began
operating as soon as the word appeared. When subject thought of
the word, he pressed a button which stopped the timer and al-
lowed examiner to record his latency. First the subject was tested
with the fragment c a -, then with t - y, and then with - e n.

Since redundancy is greatest in the middle of a word, a typo-
graphical error in the middle of a word is not very disruptive.
Bruner and O'Dowd (1958) tachistoscopically presented words
which had an error in the beginning, middle, or end. The subject
had to identify the words as fast as he could, and his latencies
were measured. The data showed that typographical errors at the
beginning of a word are the most disruptive, and those in the
middle are the least disruptive.

Because a word has its redundancy in this form, subjects prima-
rily examine the ends of a word during a brief exposure.
Haslerud and Clark (1957) presented nine-letter words for brief
durations, and the subject reported whatever he saw. In one anal-
ysis the authors examined subject’s mistakes and determined how
often the letter of each position was correctly identified. The
subject identified the end letters best, and his performance de-
clined towards the middle. Apparently a subject spends less time
looking at the middle since the middle is less informative.

According to Marchbanks and Levin (1965), a similar conclu-
sion holds for kindergarten children who have not yet begun to
read. In their study a nonsense syllable was shown to a child and
the child was asked to find a syllable like it from a set of alterna-
tives. The child had to select a syllable which resembled the one
he had seen. Marchbanks and Levin showed that the child’s
choice was mainly guided by the first letter, and that the middle
letter had the smallest effect. Thus, again, the parts of a word
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contribute different amounts of importance to the word as a
whole.

To speak of a word’s “organization” also implies a second prop-
erty: apparently, a fragment of a word can elicit the whole word
laster than it can elicit some other ingredient fragment. Horo-
witz, Day, Light, and White (1967) studied common words as
well as newly learned nonsense words; from their data, a subject
who responds to a word-fragment can utter the entire word faster
than he can utter a single missing letter.

But the different parts of a word vary in their importance;
therefore, some fragments are probably better able than others to
elicit the word as a whole. The initial part is the most informa-
tive, so it ought to be the best cue. The middle is the least inform-
ative, so it should be the poorest. Thus, the beginning of a
word should be an excellent hint for helping a subject recall that
word, while the middle should be a poor hint. This hypothesis is
tested below.

After subject completed the practice task, he watched one ex-
perimental list appear on the memory drum. The nine words
appeared one at a time. Each word lasted two seconds and a two-
second blank space separated one word from the next. After sub-
ject studied the entire list, he was tested for aided recall on the
teaching machine. He was shown a fragment of one word he had
seen and he was asked to supply the entire word. He was allowed
as much as 15 seconds for responding. When he responded (or
when 15 seconds had elapsed), the next fragment appeared. The
[ragment was always one-third of the word—two consecutive let-
ters of a six-letter word, or three consecutive letters of a nine-
letter word. The fragment was always the initial part of the word,
the middle part, or the final part. Blanks appeared in place of
the missing letters. For example, the stimulus fragment for test-

ing the recall of “twelve” was “t w----"or “--el--" or
“----ve” The Iragment for testing the recall of “recognize” was
rec------ Joorte-cogmn--s o 1ze”

Each word was tested by all three fragments, so the test list
contained 27 items. The first nine fragments each tested a differ-
ent word—three with the initial fragment, three with the middle
fragment, and three with the final fragment. The next nine
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items tested the words again but by a different fragment. The last
nine items tested them again by the remaining fragment. The
examiner recorded subject’s latency plus any errors that occurred.

After subject completed one list, he immediately transferred to
the next list. He studied each list on the memory drum and then,
in the test of aided recall, he reconstructed the fragments into
words. The subject worked on all four lists in this way. The order
of lists varied from subject to subject; 16 different orders were
used. Two subjects were tested with each order, making a total of
32 subjects. They were all students in the introductory psychol-
ogy class at Stanford University

Results

Table I shows the mean number of items that subject recalled
correctly to each type of stimulus fragment. Recall was best when
the initial fragment served as the cue and poorest when the mid-
dle fragment served as the cue. Corresponding scores of Lists 6A
and 6B were summed, and likewise, of Lists 9A and 9B. An analy-
sis of variance was performed on these scores. This analysis
showed that the fragment’s position in the word was a significant
source of variation: F (2,62) = 122.32 # < .001. The difference
in recall for the initial vs. the final fragment position was more
than three times as great as the difference for the final vs. the

TABLE 1: Mean Number of Items Correctly Recalled on Each List (Max-
imum Score = 9)

Fragmen! Given As Cue

Initial Middle Final
M SD M SD M SD
List 6A 7.78 0.93 578 1.49 6.25 1.30
List 6B 7.44 1.27 553 1.64 591 1.40
All 6-Letter Words 7.61 5.66 6.08
List 9A 8.34 1.02 6.69 1.79 7.54 1.34
List 9B 8.56 0.66 6.28 1.28 6.53 141

All 9-Letter Words 8.46 6.49 6.94



middle fragment position. Still, the final fragment-position
differed significantly from both of the other two fragment posi-
tions. For six-letter words, the t’s were 2.26 and 8.23. For nine-
letter words, the ¢'s were 2.45 and 8.15. All ¢’s had df = 62 and p
< .05.

Table I further shows that nine-letter words were better re-
called than six-letter words. The effect of length was statistically
significant; F (1, 31) = 31.16, p < .001. The interaction between
length and position was not significant, F < 1, so fragment
position seems to have had a consistent effect for words of both
lengths.

When subject recalled a word correctly, his latency was re-
corded. The means of these latencies are reported in Table IL.
(Items that were not recalled are not included in this analysis.)
The pattern of Table Il strongly resembles that of Table 1. On
the average, items were recalled fastest when the initial fragment
served as a cue and slowest when the middle fragment served as
the cue. An analysis of variance showed that the effect of position
was significant, F (2, 62) = 77.19, p < .001.

As Table II shows, the latency difference between the initial vs.
the final fragment position was greater than the difference be-
tween the final vs. the middle fragment position. Again, on the
average, the final fragment position differed significantly from
both of the other two fragment positions. The ¢'s for the six-letter

TABLE 11: Mean Latency (in Seconds) of Items Correctly Recalled

Fragment Given As Cue

Initial Middle Final
M SD M SD M SD

List 6A 1.72  0.65 354 115 2.75 1.52
List 6B 2.09 0.71 3.36 1.48 2.89 1.08
All 6-Letter Words 1.90 3.45 2.82

List 9A 1.54 0.38 3.58 1.61 221 1.12
List 9B 1.52 0.66 2.69 0.87 3.02 1.54
All 9-Letter Words 1.53 3.14 2.62



comparisons were 3.70 and 4.97. Those for the nine-letter com-
parisons were 2.89 and 5.87. All ¢’s had df = 62 and p < .0L
There was only one minor deviation from the overall pattern,
and that occurred in the latency data of List 9B.

Table II also shows that nine-letter words were supplied faster
than six-letter words. From an analysis of variance, F (1, 31) =
12:30, p < .01. This very consistent result may be due to the
syllabic pattern of nine-letter words: in Lists 9A and 9B, a frag-
ment of a word tended more often to be a syllable of the word.
Thus, the syllable may comprise an important substructure
within the word’s organization. This view has been discussed by
Hansen and Rodgers (1965). Two other factors may also explain
the superior recall of nine-letter words. First, fewer nine-letter
words exist in English, so there is a smaller set of nine-letter
words from which subject draws. Second, a fragment of a nine-
letter word contained more letters than one of a six-letter word;
perhaps the extra length helped recall. The present study does
not allow us to choose among these alternatives.

The latency of every subject on each word was also examined
to determine which fragment position yielded the fastest recall.
Then these data were pooled across subjects for each word. For
example, in recalling “family,” 20 subjects responded fastest to
“fa----"; tworesponded fastest to - - mi--"; and eight re-
sponded fastest to *- - - - 1 y.”" (T'wo subjects did not recall the
word at all.) These values were then averaged across all 18 words
of each length. For the six-letter words, on the average, 18.60
subjects responded fastest to the initial fragment, 3.16 responded
fastest to the middle fragment, and 6.96 responded fastest to the
final fragment. The corresponding means for the nine-letter
words were 20.38, 3.84, and 6.84. The two sets of values are
highly comparable and again reflect the pattern of Tables I and
I1. Their similarity is even clearer when each value is expressed as
a proportion of the three-value total. They then tell the propor-
tion of subjects who responded fastest to each type of fragment:
For six-letter words, the values were .65, .11, and .24; for nine-
letter words, the values were .66, .12, and .22.

Other factors besides position and word-length might also help
a fragment elicit the whole word. One correlate, for example,
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might be the fragment’s frequency of occurring as a letter-
combination in English. An unusual letter combination might
elicit the whole word faster. T'o examine this hypothesis, the fre-
quency in English was examined of each digram of the six-letter
words and of each trigram of the nine-letter words. Underwood
and Schulz (1960) have reported the frequencies of various
digrams and trigrams in English, and each fragment’s frequency
was converted to a logarithm. Means latencies were also recorded,
showing how fast each digram or trigram elicited the entire word.
These mean latencies were converted to logarithms, and they
were correlated with the log frequencies. Separate correlations
were computed for each fragment position and word length.
These six correlations were not significant. They ranged from
—.03 to +.44, averaging +.27. For all r’s, p > .05. Thus, a letter
combination’s frequency in English did not reliably predict how
well it aided recall.

The digram frequency of word beginnings in Lists 6A and 6B
averaged 942.2; of middle digrams, 969.1; ot final digrams,
2,964.0. The corresponding means for the trigrams in Lists 9A
and 9B were: 223.7 for initial trigrams; 122.4 for middle tri-
grams; and 291.8 for final trigrams. Thus, again, the frequency of
letter combinations was not consistently related to subject’s per-
formance in recall: whereas a word typically ends with a more
common letter combination, these end fragments had an inter-
mediate ability to aid recall.

Data of free association. Some letter combinations might also have
a greater chance-probability of eliciting the word in question. For
example, “t w - ---"" might make a subject think of “twelve” with-
out any recent exposure to the word. On the other hand, some
fragments might elicit so many different alternative responses that
they could interfere with subject’s recall.

Therefore, free-association data were collected to determine
what words each fragment would elicit. Test booklets were pre-
pared with the various fragments of the experiment. The subject
was asked to write all the words he could think of that fit each
frame. He was allowed 20 seconds for each fragment. A five-
second pause occurred between fragments, and a minute rest oc-
curred after each set of nine fragments.
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A different fragment appeared on each page of the booklet, and
subject was only tested with one of the fragments of any particu-
lar word. Therefore, three different booklets were needed. Each
booklet contained 36 items: there were 12 initial fragments, 12
middle fragments, and 12 final fragments. Half of the fragments
were from six-letter words and half were from nine-letter words.
The order of items in a booklet was systematically varied from
one subject to the next. The subjects were 24 students from the
class in introductory psychology.

The resulting data were scored in three different ways. One
measure reported the mean number of words that a subject pro-
duced to any one stimulus. These values are reported in Table
IT1. The pattern of means in Table IIT resembles the pattern
found earlier in the recall data. Responses occurred most readily
to an initial fragment and least readily to a middle fragment.
Furthermore, the largest differences were between initial position
and each of the other positions. This result again shows how very
effectively the beginning of a word elicits the whole word: The
stimulus “t w - - - -”” helped subject think of words of the English
language more effectively than the stimulus *- - - - v e.” As shown
above, though, word endings are more common as letter combi-
nations, so ‘‘ve” probably occurs in more different words than
“tw” does.

TABLE 111: Mean Number of Words Supplied in Free Association to
Each Fragment

Position of Fragment

Initial Middle Final
M SD M SD M SD
List 6A 1.47 0.44 0.63 0.48 0.75 048
List 6B 1.58 0.77 0.92 0.55 0.65 0.52
All 6-Letter Words 1.52 0.78 0.70
List 9A 0.96 0.39 0.21 0.30 046 0.38
List 9B 1.00 042 0.14 0.23 0.89 0.36

All 9-Letter Words 0.98 0.18 0.42



If a subject responds to an initial fragment more readily, then
he is more apt to think of any one particular word. A second
measure reported the probability that subject in free association
emitted the particular word which had been used in the experi-
ment proper. These probabilities are shown in Table IV. They
reveal the same pattern as the means of Table II1. The result
might be summarized this way: An initial fragment elicits more
responses, so subject’s recall is more apt to include some particu-
lar word.

A third measure told how many different words each fragment
elicited throughout all the subjects. On the average, the initial
fragment of a six-letter word elicited 8.67 different words; the
middle fragment, 4.72 words; and the final fragment, 4.89 words.
The corresponding values for the nine-letter words were: 4.78,
1.06, and 2.94. These values again reflect the pattern of Tables
III and TV.

If a fragment elicits many different responses, more words
could have interfered during the recall task of the experiment
proper. Therefore, each fragment was given two scores which
were then correlated. One score was described above as the num-
ber of different words the fragment elicited in free association.
The other score told how often the fragment elicited a correct
recall in the experiment proper. Six separate r's were computed
for each fragment position at each word length. Each » was based

TABLE 1v: Probability of Eliciting List Word in Free Association

Position of Fragment

Initial Middle Final
M SD M SD M SD
List 6A 0.19 0.16 0.01 0.07 0.00 0.00
List 6B 0.17 0.19 0.04 0.11 0.07 0.14
All 6-Letter Words 0.18 0.02 0.04
List 9A 0.26 0.20 0.06 0.12 0.10 0.15
List 9B 0.33 0.30 0.06 0.16 0.06 0.12

All 9-Letter Words 0.30 0.06 0.08



on 18 pairs of scores. The values of r for the six-letter words were:
—.41 for initial fragments, 4-.12 for middle [ragments, and 4-.17
for final fragments. The corresponding values for the nine-letter
words were: —.52, 4+.08, and —.01. Only two values, those for the
initial fragments, even approached significance: the former just
missed significance at the 109, level and the latter reached signifi-
cance at the 59, level. Thus, a relationship does hold for initial
fragments: when there are more responses to compete, recall is
poorer. However, the relationship is not very strong.

The number of correct responses on the recall task was also
correlated with the response’s probability in free association. For
the six-letter words, the values of r were: +-.64 for the initial
fragments, —.04 for the middle fragments, and +.03 for the final
fragments. The corresponding »’s for the nine-letter words were:
+.52, 4+.11, and +.39. Only the 7’s for initial fragments were
significant; the six-letter value had fy < .05 and the nine-letter
value had p < .01. Thus, again, a relationship holds for initial
fragments: A word which is likely to occur in free association is
also likely to be recalled. Again, though, the relationship is not
very Sf.TOI]g.

Discussion

These data show that the different parts of a word have different
abilities to elicit the whole word. Furthermore, the beginning’s
advantage over the end is greater than the end’s advantage over
the middle.

How does this organization come about? In part, it may be a
matter of perceptual learning. In learning to read, a child may
come to know that the middle of a word is more redundant.
Therefore, as one efficient strategy, perhaps he examines the be-
ginning of a word first; if the word is not recognized, he might
then look to the end; and if the end is not recognized, he might
then examine the middle. Thus, word beginnings would be called
upon more often to elicit the whole word, the middles would be
called on least often. Brown.and McNeill (1966) have offered a
similar explanation for recall patterns that operate in the tip-of-
the-tongue phenomenon.

This explanation does have one shortcoming, though. It does
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not explain why kindergarten children, before they learn to read,
show the adult pattern in judging the similarity of nonsense sylla-
bles: according to Marchbanks and Levin (1965), kindergarten
children mainly judge similarity by the beginnings of syllables
and least by the middles. Why should this pattern appear before
the children learn to read? Possibly such habits develop through
prereading tasks before formal reading begins.

The present result has two implications for research in verbal
learning. The first concerns the formal similarity between words.
If two nonsense words only differ in their middle letters, they
should seem to be more similar than two nonsense words which
only differ in their initial letters. The nonsense words neglan and
nebran should seem more alike than, say, neglan and moglan.

Second, the present result is related to the issue of associative
symmetry. Suppose a subject learns an association between two
nonsense syllables, A and B, which are equally available. Accord-
ing to the principle of associative symmetry, A and B elicit each
other with equal strength. Data on this issue have been reviewed
by Ekstrand (1965). Throughout this literature, forward and
backward recall do not always differ significantly, but most stud-
ies have shown that forward recall is usually better than backward
recall, even when item availabilities are equal. Can the principle
of associative symmetry be reconciled with this slight advantage to
forward recall?

Investigators who hypothesize associative symmetry seem to as-
sume that the associates get merged into a larger whole. Suppose
that two associated syllables (A and B) united as a single six-
letter unit; call the unit AB. Now “forward recall” may simply
mean that A has to elicit AB, so subject can select B as his re-
sponse. Likewise, “‘backward recall” may mean that B has to elicit
AB so subject can select A as his response. Thus, the forward or
backward recall tasks may be measuring whether A or B better
elicits AB. If so, forward recall may seem superior only because A
elicits the whole more effectively.

Evidence in the literature of gestalt psychology already sup-
ports this interpretation. Meyer (1939), replicating an earlier
study by Miiller and Pilzecker (1900), presented nonsense-
syllable triplets to subject. Let us denote the syllables ABC. The
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subject studied all triplets for 10 trials. Then he was shown one
syllable of a triplet and he had to report “whatever came to con-
sciousness.” Meyer's data yielded two interesting results: First,
Item B was more apt to elicit Item A than it was to elicit Item C.
In other words, the “backward” association B-A seemed to be
stronger than B-C, the “forward” association. Second, Item C was
more apt to elicit Item A than it was to elicit Item B. In other
words, the “remote backward’ association C-A seemed to be
stronger than C-B, the “adjacent backward” association. These
results can be used to further refute the chaining hypothesis of
serial learning. More interesting, though, they show a tendency
for the subject to respond to any ingredient of the triplet with
Item A. This tendency, the initial reproducing tendency (Miiller
and Pilzecker, 1900), is perhaps the first step towards recalling the
entire ABC complex.
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Readership of Advertisements with
All-display Typography

A. T. Turnbull and David E. Carter

Experts differ in their opinions regarding the effect on readership of com-
posing an entire advertisement in all-display typography. A sampling in Life
and Ladies Home Journal magazines from 1954 through 1965 has revealed an
upward trend in the use of such ads. To measure the effect, correlative
studies were made relating the numbers of words to Daniel Starch readership
records. Negative correlations were found for “Read Most” and “Seen Asso-
ciated” ratings. With inherent reader interest in the advertised product held
constant, correlations for both ratings were low. It was concluded that all-
display typography may not be restrictive in dampening readership. However,
rank correlations of all-display product categories with category rankings from
Starch findings were so high as to lead to the conclusion that the effect on
readership beyond the reader-interest level was not likely.

Rather recent comments from two well-known authorities in sep-
arate issues of an advertising trade journal represented divergent
opinions regarding the increasing use of all-display type in adver-
tisements.

One observer stated, “A venerable . . . school of advertising is
finally and grudgingly biting the dust.”! He referred to what he
called “the old one-two ad presentation.” This involves (1) get-
ting attention and then (2) presenting the sales story. In today’s
fast-moving world, he pointed out, the one-two approach is giving
way to a "big, fat Sunday punch.” This involves dramatic deliv-
ery of the message utilizing, among other techniques, liberal use
of display type. The objective is to assist the reader in getting the
message now.

In a memo to the staff of Foote, Cone and Belding advertising

1. William D. Tyler, “One-Two Punch Is Out—You Must Score with '‘One’,”
Advertising Age, XXXVII (October 10, 1966), 106, 108.
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agency, Fairfax Cone, the other observer, characterized the use of
shouting type as “advertising’s latest fad.”? His memo referred
primarily to the use of excessively large type in headlines, but he
did point out that what is said is what counts and not how loudly
it is said.

Concerning the use of larger type, two major questions seem to
warrant research attention: (1) How significant has the increased
use of display type in ads become? (2) Are there any possible
discernible effects on ad performance? In this study we have at-
tempted to find some answers to these questions.

Method

Life and Ladies’ Home [ournal were selected for this study be-
cause of their broad variety of consumer advertisements. The
sample was composed of 12 issues of each publication, covering
the years 1954 to 1965 inclusive. It was constructed as an artificial
year. That is, for Life 12 issues were selected; January 1954, Feb-
ruary 1955, March 1956, and so on. The same procedure was used
for Ladies” Home Journal.

All ads one full page or larger were subjected to the following
measurements:

1. Is the entire verbal message, except for such incidental in-
formation as standing detail, set in 18-point or larger type? Stand-
ing detail refers to recurring statements in ads, such as copyright
notices, references to television programs, company address,
slogans, price information, and so on.

2. The number of words in 18-point or larger type.

Figure 1 shows a variety of ads that would qualify as all-display.

Ads qualifying as having all-display typography were then fol-
lowed up in an effort to learn something of their relative effec-
tiveness. Each ad was checked for its Starch ratings. Daniel Starch
and Staff, Mamaroneck, New York, cooperated by allowing us to
check into ad performance records.

The Readers-per-Dollar ratings for three Starch categories
(Noted, Seen Associated, and Read Most) were determined.

2. ———, “Must Ads Shout in Big Type?"” ddvertising Age, XXXVII (No-
vember 28, 1966), 72.
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Figure 1. The advertisements shown here are typical of those that qualified
as having all-display typography. Aside from incidental information, the
entire message of cach is composed of 18-point or larger type. These are
shown as examples and did not necessarily [all within the range of the study.
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Soft Whiskey
doesn’t pack a wallop.
It packs a love tap.

f our distifling
posed o large

rword mope.
2 pur being 5o

WCENDED WY« 86 PAGOP DS NN I THAL W

Would you believe
Avis is No.13?

Well, in a manner of speaking,
we're still No, 2.

But technically,we're No.l.5556.
After four years of trying harder,
we've cut No.I's lead almost in hall.

(Based on the latest figures from
26 major airports.)

And do you know what happens
when you get that close to the top?

Your people try even harder.

Al Take Ernie Foote, lor example.

A customer showed up with an expired out-of-state
driver license. So Ernie took him to the highway patrol
for a driver’s test. He passed. Got a Mississippi license.
And was off in a shiny, new Plymouth.

Obviously, our people are keeping score.

And they can smell the pennant.




Pus-hutton drive.

Custom-built for the Pepsi generation.
Instant pick-up.
More go for your money.

Taste?
Automatic.

Buckets?
Not vet. You'll have to
settle for bottles.

per! ct‘.\\'\n\"'

o4 TV

This is the bug to

blame for smeared mirrors
in rent a cars.

But we're rubbing

him out at Avis,

In fact, when you rent
our shinynew Plymouths,
there are 47 different
varieties of bugs you
probably wen't be seeing.
We're winning

the battle of the bugs.
Avis tries harder.




 Unbreakable
milk.
Maybe you never
thought of it that way:
Or noticed that your
L nmilk comes in plastic-
““eoated Pure-Psk cartons.
w Or that crearm, whipping
" cream, orange and lemon
b drinks and fruit juices come
¥in them, too, Billicns of cartons
‘every year. They're all sasy to
- carry. Easy to pour from: Easy to
reclose and store in your refrigerator. And
—just as easy ‘o crunich up and throw out.
32 Now, how's that for convenience?

£ ot i Caperstes; PurePak Divisde. Detet Wichipars

No splashy picture.
No long story.

We know you know
what Michelob is.

In beer, going first class is Michelob. Period.




These ratings establish the performance of each ad in terms of
readers reached per dollar invested. By use of Readers-per-Dollar,
ads of different sizes and color treatments can be compared over a
period of time.3

Readers-per-Dollar is established by multiplying the number
of magazine readers by the per cent of the rating (Noted, Seen
Associated, or Read Most) and then dividing the result by the
cost of the space. The Starch method of securing the Noted, Seen
Associated, and Read Most ratings involves a technique of recall
survey in which respondents indicate whether or not they saw an
ad, read or saw parts of an ad that indicated product or advertiser,
and whether they read 509, or more of the verbal message.

Results

Our data confirm the observation that use of all-display ads has
been on the increase. We found that of 1,147 full-page or larger
ads run between 1954 and 1965, some 179, qualified as all-
display. Figure 2 shows percentages of qualifying ads run in both
publications.

Tables I, 11, I11, and IV show average performances by product
category of all-display ads, 1954 through 1965.

In an effort to establish relationships between number of words
and Read Most ratings, we did correlations for Ladies’ Home
Journal and for Life, men and women separately in the latter
case. Statistics are shown in Table V.

With X = 47 (words) and ¥ = 24 (R/$), we found that r =
— .44 for Ladies’ Home Journal. Testing the significance of r, we
found a t of 4.12, allowing us to reject the null hypothesis that r
= 0.

In the case of Life (women), X equalling 47 and Y being 15, r
= —.278 and t = 2.76. For Life (men), X and Y were 48
(words) and 10 (R/$). We found » = —.16 but had to retain
the null, since N being 101, t = 1.60.

3. Daniel Starch, Measuring Advertising Readership and Results (New York:
McGraw Hill, 1966), p. 117.
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Figure 2. Percentages of All-display Advertisements each year in Life and
Ladies’ Home Journal from 1954 through 1965.



TABLE 1: Average Readers-per-Dollar Scores for All-display
Advertisements—I1954-1965

Magazine Noted  Seen Associated Read Most
Ladies’ Home Journal 91 75 24
Life (Men) 38 34 10
Life (Women) 49 43 15

TABLE 11: Average Readers-per-Dollar (Women) by Product
Classifications for All-display Advertisements—Life, 1954-1965

Classification Noted  Seen Associated Read Most
Automobile passenger cars 30 27 4
Automotive, miscellaneous 36 27 3
Books and magazines 32 28 16
Clothing, men’s 72 28 16
Clothing, women’s 86 75 43
Fabrics 64 53 11
Foods 69 63 21
Household equipment,

major appliances 35 31 9
Household supplies 101 89 17
Insurance and finance 41 32 13
Jewelry and miscellaneous 41 32 13
Liquor 23 19 10
Motion pictures 61 57 29
Machinery, metal and

industrial 29 14 —
Pharmaceutical 61 59 38
Radio-TV 59 55 11
Tobacco, cigarettes 40 35 8
Toilet goods 48 46 11

Travel 30 28 3



TABLE 111: Auverage Readers-per-Dollar (Men) by Product Classifications
for All-display Advertisements—Life, 1954—1965

Classification

Automobile passenger cars

Automotive, miscellaneous

Books and magazines

Clothing, men’s

Clothing, women’s

Fabrics

Food

Household equipment,
major appliances

Household supplies

Insurance and finance

Jewelry and miscellaneous

Liquor

Motion pictures

Machinery, metal and
industrial

Pharmaceutical

Radio-TV

Tobacco, cigarettes

Toilet goods

Travel

Noted

58
49
34
40
33
21
39

23
28
36
61
38
59

41
44
66
36
40
27

Seen Associated Read Most

50 13
46 10
29 15
28 4
14 4

8 2
27 7
18 4
16 —
28 14
56 16
36 13
45 31
32 11
41 16
63 16
33 5
37 6
26 4

TABLE 1V: Awverage Readers-per-Dollar by Product Classifications for
All-display Advertisemenis—Ladies’ Home Journal, 1954-1965

Classification

Books and magazines
Clothing, women’s
Cosmetics

Fabrics

Food

Household equipment, misc.
Household supplies
Jewelry and miscellaneous
Pharmaceutical

Tobacco, cigarettes

Toilet goods

Noted

59
99
88
118
92
102
88
96
107
28
90

Seen Associated Read Most

46 8
87 22
74 16
105 25
85 24
94 8
78 29
85 25
91 34
28 2
85 30



TABLE VI

Correlations of Numbers of Words and Read Most Readers-per-

Dollar for Women in Ladies’ Home Journal, Women in Life,

and Men in Life

N X 4
Adsin LHJ 89 47 24
Life (Women) 97 47 15
Life (Men) 101 48 10

X = Average Number of Words
¥ = Average Readers Per Dollar

*H> 01 S 01

X 233 i EXY r
270,771 89,208 77,040 —.440*
370,577 48,049 50,661  —278%*
392,083 16,798 42,754 —.160

TABLE vi: Rank Order of Product Categories by Average Seen Associated
Readers-per-Dollay Scores (Women), Life and Ladies’ Home

Journal—1954-1965

. Fabrics

. Clothing (women)
. Toilet goods

. Household supplies
. Pharmaceuticals
Food

. Cosmetics

. Motion pictures

Lo Lo

o B

9

Clothing (men)

10.5. Insurance and finance
10.5. Books and magazines

2
13.
14.
15,
16.

Household equipt., major appli.
Tobacco, cigarettes

Travel

Automobiles

Liquor

TABLE VI1: Rank Ovder of Product Categories by Average Seen
Associated Readers-per-Dollar Scores (Men), Life—1954-1965

. Automobiles

. Automotive

. Motion pictures

. Pharmaceutical

. Toilet goods

. Liquor

. Tobacco, cigarettes

~3 O Ot o QO PO —

8.5.
8.5.
10.
11.
12.
13.

14.

Clothing (men)

Insurance and finance

Food

Travel

Household equipt., major appli.
Cosmetics

Clothing (women)



TABLE viii: Correlations of Numbers of Words and Readers-per-Dollar
(Seen Associated and Read Most) for Women’s Food and
Men’s Auto Advertisements Combined

N X Y 5D & o) XY ¥
Seen Assoc. 67 50 72 279,723 382,608 224,017 —.273*
Read Most 67 50 21 279,728 484,474 54,749 —.350%*
*p > .05 ¥Ep > .01

It should be noted that all correlations were negative. This was
to be expected in a test where rating increases as number of words
decreases.

Inasmuch as there was no provision in the above for control of
inherent reader interest in the product advertised, we devised
another test, using men’s and women'’s scores for all qualifying
ads run in both publications. Averages were drawn for product
categories shown in Tables IT and I11. Categories including one
ad were excluded, as well as jewelry, since the latter contained ads
primarily of interest to men.

These rankings were then compared with those shown by
Starch.* Our rankings were made in terms of Seen Associated
scores, since this rating was used by Starch. The rank correlation

for women was .724 and for men .742, both significant at the
.01 level. Our rankings are shown in Tables VI and VII.

We then made another measurement by correlating numbers of
words with Seen Associated and Read Most Readers-per-Dollar
scores of all ads in both publications, holding reader interest con-
stant by using women's food ad ratings from both publications
and men'’s automobile ratings from Life. Utilizing a somewhat
similar technique, Starch demonstrated that the lower the num-
ber of words the higher the two ratings.> Our statistics are shown
in Table VIIL.

4. Ibid., p. 89.
5.Ibid., pp. 102, 103,
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We found r = —.273 for Seen Associated and r = — .35 for
the Read Most with N = 67. Both scores show a low correlation
between words and ratings.

Conclusions

‘T'he range of our study might have been extended if we had
secured ratings for the non-qualifying ads during the period.
Time-cost considerations precluded this. There are, nonetheless,
several interesting points to be observed.

The high rank correlations suggest that if the all-display tech-
nique is useful in extending readership, the technique’s effect
beyond the inherent reader interest level is questionable. In other
words, the splash of a message in all-display should not necessarily
be expected to excite readership from readers whose interest is
low.

On the other hand, in those tests in which numbers of words
were correlated with Readers-per-Dollar ratings, reader interest
held constant, the correlations were for the most part low, sug-
gesting that copy in all-display may not be severely restrictive in
dampening readership scores.

Copy lengths in these measurements ranged from four to 242
words. Forty-eight per cent of the 67 ads contained above average
length copy; 369, had above average Read Most Readers-per-
Dollar scores, and 529, had above average Seen Associated Read-
ers-per-Dollar scores.

Measurements in this investigation were made only on ads that
qualified in terms of an extreme definition. That is, the entire
verbal message had to be set in 18-point or larger type, except for
incidental information. Many ads incorporate something of this
technique into formats that include some body copy in display-
size and some in reader-size type. A study of this effect on reader-
ship might prove interesting.



Journal Editor for Experimental Design

Pieter Brattinga has been named Editor for Experimental Design for The
Journal of Typographic Research. This new editorial position was created
to assist the Journal, among its other functions, to serve as a focal point of
information about world-wide design research, both from design schools
and from practicing typographic designers.

Art and design schools generally are not research-oriented, yet each year
the instructors and students of these schools conduct a vast amount of
experimentation with visual communication problems. Since these
experiments are mainly institutional and personal projects, their results
are rarely made available. By calling attention to visual design developments
throughout the world and by providing a complete record of the cumulative
progress of design experimentation, the Journal will contribute to the
development of a universal design methodology, as well as encouraging the
natural association of experimental work. It is also hoped that the Journal
will provide a common ground for the healthy clash of experimental design
ideas between schools and practicing designers on an international level.

Mr. Brattinga is particularly well suited for his new task. In 1952 he
joined the printing firm of Steendrukkerij de Jong & Co. During 1960 he
was a visiting lecturer at Pratt Institute, Yale University, and Southern
Illinois University. In 1961 he was appointed professor of art at Pratt
Institute, and, later in the year, chairman of the department of advertising
design and visual communication. He travels extensively in the United
States, the Far East, and Europe. Several of his designs are in the permanent
collection of the Museum of Modern Art in New York, as well as in the
museums of Amsterdam and Zurich. In addition to his accomplishments as
a designer and educator, he is senior partner of Form Mediation,
International (Amsterdam-New York-Tokyo) ; secretary-general of
ICOGRADA, a director of the International Center for the Typographic Arts,
director of design at Steendrukkerij de Jong & Co.; president of the Art
Directors Club Nederland ; a member of the board of the Netherlands Art
Foundation; and a member of the Art Directors and the Type Directors
Clubs of New York, Les Compagnons de Lure, and several other
organizations. Two books of his are scheduled to be published in 1968
and he has published many articles in graphic arts and art magazines all
over the world.

Pieter Brattinga may be contacted at Form Mediation, International:
Europe, Prinsengracht 628, Amsterdam, The Netherlands.
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The Diagram Is the Message

Jesse H. Shera and Conrad H. Rawski

The diagram is a special case of picture-making. It involves the same
representational condition: the mapping of a content in shapes which themselves
possess—and transmit—a characteristic content. It is necessary to distinguish
between the paradigmatic intent and the emblematic form of a diagram. In the
Postscript the error potential implicit in the interplay of these properties is
demonstrated by examples which include the book arts.

From the grottoes of Combarelles and Altamira to the galleries of
the Louvre the walls bear eloquent testimony to man'’s basic need
for pictorial representation. First, say the historians of art, there
was sculpture; “the object represented through all its profiles,”
writes Faure, “having a kind of second real existence.” Sculpture
was followed by the bas-relief, “which sinks and effaces itself until
it becomes engraving,”! and finally there was pictorial conven-
tion, the representation of the object painted on a cavern wall.
The modern archaeologist, armed with the tools of science such as
carbon-14 dating, might disagree with this sequence, but the
argument is irrelevant to our purpose. What is important is that
man needed pictorial representation both for communication
with his fellows and for self-expression. Pictorial representation,
then, can not only be traced back to the Reindeer Epoch and the
dawn of civilization; it shares with language, writing, kinesics,
and all the variant forms of non-verbal communication a major
role in that total process by means of which cultures came into

1. Elie Faure, History of Ari: Ancient Art (Garden City, N. Y.: Garden City
Publishing Co., 1921), p. 13; also, J. Pijoan, History of Ari (London: Batsford,
1933), chap. 2: “Art in the Reindeer Epoch”; and R. Huyghe, Ideas and
Images in World Art (New York: H. N. Abrams, 1959), pp. 104-24.
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being and evolved.? From the bison of Font-de-Gaume to the
image from an overhead projector is quite a leap technologically,
but the intervening millenia have not altered the human compul-
sion to outwit time, as it were, by recreating to hold unchanged
forever the fleeting image of a moment.

In the present essay, the authors are concerned with but one
specialized form of the picture—the diagram. Diagrammatic
representation is a skeletal form of graphic representation; in it
extraneous detail is omitted, it is highly stereotyped and stylized.
But it does not dispense with the pictorial as if.3 It merely em-
ploys reduction. This reduction may eventuate in outline draw-
ings of botanical specimens in a fieldbook for lower
identification, the denotative devices of a picture language (e.g.,
Otto Neurath's Isotype), the abstract figures used to exemplify
molecular structures in organic compounds, the schematic wiring
diagram for an electrical circuit, or Charles Morris’ graphic repre-
sentation of the human action system.? The element of reduction
that characterizes, and in a sense defines, the diagram may either
facilitate or impede recognition, or even make recognition impos-
sible. Its success or failure depends upon the extent to which it
employs a form of signification that is meaningful to the viewer.
For diagrammatic representation employs what may be regarded
as a very special and often sophisticated form of semasiography,
and the solution to the problem of signification that it presents 1s
quite different from that which attempts to invoke reality in
more elaborate pictorial terms. But if that which is pictured can-

2. 1. . Gelb, 4 Study of Writing (2nd ed., Chicago: University of Chicago
Press, 1963); C. Cherry, On Human Communication (2nd ed., Cambridge,
Mass., M.L.T. Press, 1966) esp. chap. 7: “On Cognition and Recognition”;

E. T. Hall, The Silent Language (Garden City, N. Y.: Doubleday, 1959);

J. Ruesch and W. Kees, Nonverbal Communication (Berkeley: University of
California Press, 1957).

3. Cf. E. H. Gombrich, Art and Illusion (New York: Pantheon, 1961), chap. ii;
and the same author’s delightful Meditations on a Hobby Horse (London:
Phaidon, 1963). See also Gelb, pp. 35 f.; L. Hogben, From Cave Painting to
Comic Strip (New York: Chantecleer Press, 1949), pp. 179-83.

4. Toward a Unified Theory of Human Behavior, ed. R. R. Grinker (New
York: Basic Books, 1956), p. 350 f.
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not be recognized by the viewer, it matters little how it is pic-
tured. As Abraham Kaplan has observed, “Appearance is what is
to be known, reality what it is known as.”® The object of the
diagram is to reveal this reality. There is no other justification for
its existence.

The diagram is a special case of picture-making: it bodies forth
its subject in a pictorial way, in shapes which themselves possess a
characteristic content, but are used to represent another. Any his-
togram in Fortune magazine illustrates this characteristic of the
diagram.

The problem of symbolic significance presented by diagram-
matic representation—one might say the semiotic of the diagram—
have long occupied the most competent minds of Western scien-
tific and philosophic thought. We do not propose to attempt to
scale these precipitous paths, even were we competent to do so.
Our objective is much more humble. Science is probably respon-
sible for the extensive use of diagrams because the attributes of
the diagram as representation fit so appropriately many of the
concepts, phenomena, and processes of science. From the litera-
ture of science the diagram, which probably began in that
shadowy realm of cosmology, or had, at least, philosophic origins,
spread to other neo-scientific fields, the social sciences, manage-
ment, history, linguistics, and eventually even librarianship. So
recent has been its introduction into library literature that one
will find few examples of diagrams prior to the 1930’s, for it was
during those years that librarians turned the corner and saw be-
fore them the vision of a new heaven and a new earth bathed in
the light of the scientific method.

It may, therefore, not be altogether inappropriate for librarians
to pause for a moment in their mad rush into scientific methodol-
ogy to inquire into the nature of diagrammatic representation, to
remind themselves of its proper use, and to ponder Alfred North
Whitehead’s remark that “the object of symbolism is the en-
hancement of the importance of that which is symbolized.”®

5. A. Kaplan, The Conduct of Inquiry (San Francisco: Chandler Publications,
1964), p. 85.

6. Quoted after C. Morris, Signification and Significance (Cambridge, Mass.:
M.LT. Press, 1946).
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Part 11

A simple diagrammatic situation obtains in the family tree repro-
duced in Figure 1. Correspondence with fact is obvious in this
filiation scheme. It becomes much more subject to interpretation
when used, e.g., as a stemma in descriptive bibliography’—
although specialists, who are painfully aware of the complexities
behind the lines connecting texts A and B, may remind us that
certain skeletons in family closets could also affect the stemmatic
simplicity of family trees.

Similar relatively straightforward situations obtain in various
kinds of block-diagrams as long as they map synchronous or dia-
chronic situations as in Figures 2 and 3. Both diagrams involve, as
it were, implicit locus problems. In the case of Figure 3 this is
duly accounted for by Professor Ash, when he refers to informa-
tion theory as “an attempt to construct a mathematical model for
each of the blocks” in the figure, and adds that “we shall not
arrive at design formulas for a communication system. . . ."8

The diagrammatic situation recalls Clyde Coomb’s insistence
that the term data be restricted to observations which are already
interpreted in some way and “are in part a product of the mind
of the observer.. . . We buy information with assumptions—
‘facts’ are inferences, and so also are data and measurements and
scales.”? Pictorial information likewise is bought with assump-
tions. If one would not understand that in Figure 4 the legends
enclosed in blocks and the swirl of connecting lines between them
signify steps, decisions, conditions, and circumstances which are
considered to be situationally related significant determinants in
accordance with present-day theoretical convictions, he would not
benefit from P. ]J. Runkel’s careful commentary.!? As soon as we
are not attuned to the inferential situation and, if you will, the

7. Cf., e.g., P. Maas, Textual Criticism (Oxford: Clarendon Press, 1958), pp.
4249,

8. R. B. Ash, Information Theory (New York: Interscience, 1965), p. 1.
9. C. H. Coombs, 4 Theory of Data (New York: John Wiley, 1964), pp. 4, 5.

10. Handbook of Research on Teaching, ed. N. L. Gage (Chicago: Rand
McNally, 1963), p. 126 £.
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Louis Elzevir I (1546-1617)
I I I
Matthew Louis IT Gilles Josse Arnaut Bonaventura Adrien
(1565-1640)  (1566-1621)  (1570-1651) (1575-1617) (1577-1648) (1583-1652)  (1585-1609)

Abraham Isaac Jacob Louis III Pierre Daniel
(1592-1652) (1596-1651) (1597-1652) (1604-70) (1626-80)
Louis IV Pierre

| I I (1643-96)
John=Eva van Alphen Abraham II  Isaac II
(1622-61)

l

Abraham III

(1653-1712)

The Elzevir Family

Figure 1. N. E. Binns, An Iniroduction to Historical Bibliography (2nd ed.;
London: Association of Assistant Librarians, 1962), p. 96.
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Figure 2. J. H. Shera and M. E. Egan, The Classtfied Catalog (Chicago: Amer-
ican Library Association, 1956), p. 67.
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style of thought which generate the diagram, we find it difficult to
read the picture. Figure 5 is a representation of the mechanism of
government, the wheels of state in the Holy Roman Realm.
Iconographic expertise may bring us somewhat closer to the
meaning of the diagram and contemporary modes of representa-
tion. But the hierarchical pattern, significant as it is, will surren-
der its message only if and when we understand the theory of
state and government and, in this case, certain specific popular
and regional ideas, traditions, and idiosyncrasies held by the
fifteenth-century designer.!! Modern organization charts are said
to harbor similar intricacies. Conversely—Figures 4 and 5 do
make explicit situations of complexity and articulate pictorially,
at least, certain aspects of these situations which as such do not
seem to lend themselves readily to articulation.

S. R. Ranganathan uses diagrammatic representation for his
modes!? “by which the field of knowledge may throw forth new
specific subjects:"'1? dissection; denudation; lamination; and loose
assemblage.1* These diagrams are well known to librarians. They
have a long and interesting history as representations of class rela-
tions and syllogistic moods in formal logic. Schopenhauer, who
used the familiar circle diagrams to indicate conceptual relation-
ships in his Die Welt als Wille und Vorstellung (1818),15 cred-
ited the “exceedingly happy idea” of graphic representation of
these relationships to L. Euler (1768), J. H. Lambert (c. 1765),
and G. Ploucquet (1763), “who used squares and probably
thought of it first.” Actually, the use of the figures can be traced
further back to J. C. Sturm (1661), J. H. Alstedius (1614), and

11.Cf., e.g., T. Steinbuechel, Christliches Mittelalter (Leipzig: J. Hegner,
1935), pp. 208-72.

12. R. S. Parkhi, Decimal Classification and Colon Classification in Perspective

(New York: Asia Publishing House, 1964), pp. 415-18.

13. S. R. Ranganathan in Bibliographic Organization, ed. J. H, Shera and

M. E. Egan (Chicago: University of Chicago Press, 1951), p. 96.

14. J. H. Shera and M. E. Egan, The Classified Catalog (Chicago: American

Library Association, 1956), p. 30.

I5:1; 1.:9:
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L. Vives (1555).16 Leibniz used both circles and straight-line
figures to diagram the old mnemonic designations coined by
Peter of Spain.!? Syllogistic diagrams were familiar to the ancient
commentators of Aristotle and the Megarian Stoic school. Their
use during the Middle Ages is yet to be explored, although medi-
eval predilection for diagrammatic representation and, specifi-
cally, the pons asinorum (a diagrammatic statement of the
Aristotelian doctrine of the inventio medii), is well established.
Schopenhauer diagrams within the context of his presentation
and with obvious reliance on the traditional Euler figures. He
diagrams what we know and neglects the visual factors exhibited
by his figures. This is amusingly demonstrated in his representa-
tion of “dissection” of a conceptual sphere including two or more
concepts which “exclude each other,” yet fill the sphere (Figure 6).
Euler’s graphics of propositions and syllogisms in his Lettres a
une princesse d’Allemagne!® are much more elaborate. He is
fussily concerned with the proper interpretation of his figures:
One might make bold to state that Euler would not have let pass
Schopenhauer’s figure, above. “These circles, or rather these
spaces, for it is of no importance of what figure they are, are
extremely commodious for facilitating our reflections on this sub-
ject, and for unfolding all the boasted mysteries of logic, which
that art finds it so difficult to explain; whereas by means of these
signs the whole is rendered sensible to the eye. We may employ,
then, spaces formed at pleasure to represent every general notion,
and mark the subject of a proposition by a space containing A,
and the attribute by another which contains B. The nature of the
proposition itself always imports, either that the space of A is
wholly contained in the space B, or that it is partly contained in

16. I. M. Bochenski, 4 History of Formal Logic (Notre Dame, Ind.: University
of Notre Dame Press, 1961), p. 260 [,

17. Opuscules et fragments inédits de Leibniz, ed. L. Couturat (Paris: F.
Alkan, 1903). Bochénski, p. 258, ascribes to Leibniz the introduction of the
Euler diagrams.

18. Letters of Euler on Different Subjects in Natural Philosophy Addressed to
a German Princess, ed. D. Brewster and J. Griscom (New York: J. & J.
Harper, 1833), I, 337-54.
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(3.) A sphere inclndes two or more spheres which
exclude each other and fill it.

Figure 6. A. Schopenhauer, The World as Will and Idea (New York: Charles
Scribner’s Sons, 1883), 1, 56.

that space; or that a part, at least, is out of space B; or, finally,
that the space A is wholly out of B” (Letter 103, February 17,
1761). Euler uses these “emblems” to develop a veritable picto-
rial notation which, he hopes, would be “a great assistance to-
wards comprehending more distinctly wherein the accuracy of a
chain of reasoning consists” (Letter 102, February 14, 1761).
Euler, Schopenhauer, and Ranganathan use diagrammatic
figures of great similarity. Ignoring the purposes for which each
employs the figures, we may observe that a variety of situations is
mapped with essentially identical graphic shapes. Euler’s emblems
“are” more explicit than Ranganathan’s because of Euler’s insist-
ence on detailed contextual exploration, illustrated by the dia-
grams in Figure 7. The “lamination” emblem, for instance,
appears as a paradigm for both, affirmative and negative situa-
tions, and we are reminded to look, as it were, in more than one
direction, beyond the shape of the emblem. In the case of syllo-
gistic diagrams the figures for relations between more than two or
three classes developed by J. Venn!? and W. E. Hocking,?? are

19. J. Venn, “On the Diagrammatic and Mechanical Representations of Propo-
sitions . . .,”" London, Edinburgh and Dublin Philosophical Magazine, 5th
Ser., X (1880), 1-18.
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* Our author subjoins here the following diagram, with this short
introduction:—*“1 shall once more give you a visible representation of
these figures or emblems of the four species of propositions.”

Bmblems of the four Species of Propositions.

Affirmative universal.

Every A is B.

Negative universal

AN

A B

No A is B.

Affirmative particular.

- e

S “\\
N
AT
(AlB |
\\ \ / /
\\ \_}:’_" g 4
Some A is B.

Negative particular.

D

Seme A is not B.

Figure 7. Letters of Euler on Different Subjects in Natural Philosophy
Addressed to a German Princess, ed. D. Brewster and ]. Griscom (New York:

J- & J. Harper, 1833), I, 341.



the graphic results of precisely such “thinking beyond the dia-
gram.” On the other hand, the concrete pictorialism of the em-
blem as such may invite further interpretations resulting in
clarification or extended application. Thus Peter Caws uses a
series of “lamination” emblems to represent the relations be-
tween the world of ordinary experience and scientific theory, and
maps imaginatively the scope of argument in each part of his
Philosophy of Science.®!

Part 111

In our attempt to follow on a humble level Wittgenstein's advice
to “treat of the network, not of what the network describes” we
have traversed familiar territory. We all have long been aware of
the fact that pictures depict as we look at them, that they are
what we see and signify what we know. It does not take much
intellectual effort to understand the implications of the diagram-
matic situation which offers concrete, definite emblems and the
attendant advantages of explicit relationships graphically repre-
sented, but has to be clearly understood in its conceptual context
in order to be properly construed as a paradigm.

Most of us, at one time or another, have been aware of the
illusion created by certain forms of advertising, which shrewdly
ring the changes on these properties of the diagrammatic situa-
tion as they present us with stunning graphic tableaux of “irrefu-
table objective scientific data gathered by an independent re-
search organization.” This is abuse, or more or less serious deceit,
aimed at “them”—the unthinking public. But it is important to
remind ourselves that essentially the same conditions obtain when
we use diagrams in our attempts to ascertain the truth through
reflective inquiry. If used properly, diagrams can explain and
simplify, can reveal an underlying order, permit systematization,
and point to gaps in our knowledge or our design. They enable

20. W. E. Hocking, “Two Extensions of the Use of Graphs in Elementary
Logic,” University of California Publications in Philosophy, 11 (1909), 31-44.
21. P. Caws, Philosophy of Science (Princeton, N. J.: Van Nostrand, 1965),

p- vi.
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function determining a “simple” straight line would be quite
complicated.”?

(2) Conversely, we might consider this interplay and its effects
as such. In the field of the book arts this has been done primarily
in terms of artistic creation and its impact. When William Morris
championed Emery Walker's “principles” of book design—at
about the time Charles Sanders Peirce developed his pragmatic
theory of signs—he may have had in mind systemic interpreta-
tions and their potential, although the products of the Kelmscott
Press do not graciously corroborate such an assumption. Today
we have a whole literature on the design of books and the compo-
nent parts of books. Yet when it comes to inquiry into the effects
(and the intrinsic properties attendant upon these effects)
wrought by the emblematic characteristics of books and related
materials, we do not seem to have gone very far beyond the posi-
tion held by early commentators, such as Polydore Vergil, who
noted in 1499 the “new kind of writing, invented in our times,”
which makes it possible that one fellow prints in one day all that
could be written by several scribes within a whole year.3

We coin terms such as mis-en-page, Schriftbild, etc., which
designate but do not explain. We draw more or less appropriate
analogies concerning typographic characteristics, letterform, and
over-all arrangement, and express expected and experienced
effects in a metaphoric phraseology fully as naive, but seldom as
charmingly compelling as Hogarth's “peculiarity in the lines .
that leads the eye a wanton kind of chace.”* We map page spaces
and opening. But we do rarely probe for causes or implications
and ignore the pertinence of history. After a century, Theodor
Birt's Buchbegriff remains simply outside the “professional” liter-

2. Carl G. Hempel, Philosophy of Natural Science (Englewood Cliffs, N. J.:
Prentice Hall, 1966), 40 ff. For an interesting illustration of, as it were, the
emblematic properties of terminology, see The State of the Social Sciences,
ed. L. D. White (Chicago: University of Chicago Press, 1956), p. 44.

3. Polydore Vergil, De rerum inventoribus ii, 7.

4. William Hogarth, The Analysis of Beauty (1753), ed. J. Burke (Oxford:

Clarendon Press, 1955), p. 42. Italics are quoted.
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ature and its concerns.® Even sophisticated approaches, such as
tachistoscopic experiments, seldom question the status-quo of tra-
ditional notions: syntactic and diacritic marks, letter width, word
separation, etc., are treated as “data”, i.e., as quasi absolutes of
“the” printed page.® In the forties and fifties we discussed the
ideas of William Ivins.” Now we have exchanged them for the
more buxom pronouncements of Marshall McLuhan. But, some-
how, we do not get down to the specifics and reflective inquiry
into the specifics of the problem of the book as an object which
offers its contents in terms of its properties as an object—designed
within a specific contextual field of purposes, conventions, as-
sumptions, etc.

How did a fifteenth-century reader approach a page of tiny
black letter crowded into compact double columns? What does
the closely-spaced roman, unrelieved by paragraphs, or the simul-
taneity of text and surrounding scholarly commentary on a
Renaissance folio tell us about the designer’s intent; and what
effects do these visual arrangements entail? Have you ever con-
templated the unmitigated uniformity of a mid-sixteenth century
duodecimo in italics and asked questions concerning the matrix
of subordination supportive of interrelated contents, which most
of us take for granted? We smile at the “allusive” printing of the
1800’s, but may ignore, at the same time, allusive effects operative
in the “standard” product of our time.

All these questions involve emblematic properties which are
the terms on which the contents is offered. How intricately these
terms may affect the “information” becomes crystal clear in situa-
tions involving contexts that are foreign to us or with which we
have lost direct or imagined affinity, e.g., Chinese xylography, or

5. Theodor Birt, Das antike Buchwesen (Berlin: W. Hertz, 1882); and “Abriss
des antiken Buchwesens,” in I. von Mueller, Handbuch der klassischen
Altertumswissenschaft, i, 3.

6. CL., e.g., L. Carmichael & W. F. Dearborn, Reading and Visual Fatigue
(London: G. G. Harrap, 1948); and H. F. Brandt, The Psychology of Seeing
(New York: Philosophical Library, 1945).

7. W. M. Ivins, Art and Geometry: A Study in Space Intuitions, 1946; Prinis
and Visual Communication, 1953; both published at Cambridge, Mass.: Har-
vard University Press.
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ancient “books”.8 It seems that a generation concerned with elec-
tronic media, CRT terminals, KWIC and KWOC indexes, and
computer printouts can no longer afford to ignore them.

(3) The following two items are offered by way of summary.
We have found them easy to keep in mind.
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“Well! I've often seen a cat without a grin,” thought Alice, “but
a grin without a cat! It's the most curious thing I ever saw in all
my life.” Lewis Carroll, Alice in Wonderland.

J.H.S.
C.H.R.

8. Note, in particular, the remarkable chapter v, “Laterculis coctilibus,” in
A, Leo Oppenheim's Ancient Mesopotamia (Chicago: University of Chicago
Press, 1964).
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Book Review

The Spiral Press through Four Décades/An Exhibition of Books and
Ephemera, with a Commentary by Joseph Blumenthal. New York:
Pierpont Morgan Library, 1966. 100 pages. Clothbound edition out of
print; paperbound edition, $2.85.

There are a number of small presses throughout America that have been
set up primarily to print books. These differ from a “private” press in
the stricter definition of that term in that, while remaining to a con-
siderable degree a means for personal expression in book design and
production, they must also earn a living for their operator. On the other
hand, they purposely keep their operation small so that it can be

closely controlled by one man, and consequently these plants are best
fitted for short-run editions. Edmund Thompson, who operated such a
press at Windham, Connecticut, in the 1930’s, gave us a usefully
descriptive term—the “personal” press.

The existence and continuance of such a press depend primarily upon
two things: first, a man who possesses the taste and the several talents
necessary to produce excellent book work, plus the business ability to
keep such a press going without lowering standards, and, second, the
existence of a sufficient number of customers who recognize the virtues
of such services and who are willing to pay accordingly.

One of the most persistent of these presses in terms of both longevity
and quality of output has been Joseph Blumenthal’s Spiral Press of
New York. Its operator is amply supplied with the necessary talents and
business ability, and a few good customers such as the Pierpont Morgan
Library, The Metropolitan Museum of Art, the Curtis Paper Company,
and various book publishers wanting special editions, have given the
Press a sustaining nucleus of work. To these have been added commis-
sions from The Limited Editions Club, The Grolier Club, the Frick
Collection, the Twentieth Century Fund, and many other discriminat-
ing buyers of printing.
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Beginning in 1926, Blumenthal has continued for four decades,
except for depression-time and war-time interruptions. In 1966 an
exhibition of the work of the Press at the Pierpont Morgan Library
marked the completion of forty years. It was an impressive exhibition
of a solid body of fine bookmaking, plus charming ephemera, and the
resultant “catalogue™ is a fine addition to the library of any serious
printer or bookman.

The book is far more than simply a catalogue of the exhibition. There
are 45 pages of fascinating “Notes on The Spiral Press.” These notes
demonstrate that the clarity of Blumenthal’s typography extends to his
writing. Following the notes the catalogue requires twelve pages, and
the book winds up with 24 pages of illustrations of Spiral Press work,
plus a showing of the Emerson type, designed by Joseph Blumenthal.

While the catalogue portion and the illustrations are valuable in
describing and showing the product of The Spiral Press, the “Notes™ are
wholly engrossing as they re-create the impulses and conditions that
shaped the man behind this “personal” press.

Joseph Blumenthal came to his vocation well-equipped. A back-
ground of family substance, if not affluence, gave him a good education
and left him free to choose between a business career such as his father’s
or a more interesting and varied life with books. Thanks largely to his
mother, books and reading had been commonplaces in the home, and
directed an excellent mind. Once the choice of a career had been made,
Blumenthal followed a fairly straight line, except for the depression and
war-time interruptions mentioned, It is a line that began with a short
apprenticeship in the Rudge plant, and soon progressed to a shop of
his own, as was the case with several of the bright young men who started
with Rudge. Over the years the line has kept straight, never deviating
from the highest standards of good bookmaking in conception and
execution, with no concessions to commercial expediency or customers’
whims. As with all good book designers and printers, Blumenthal has
never permitted the physical book to get the upper hand over the text.

Joseph Blumenthal’s typography has always been functional and
contemporary; he has never yielded to the urge to do “period” or
allusive typography. It is true he began with such self-conscious types as
Pen Print Bold and Eve, but after a trip to Europe he began again at
Croton Falls in an austere style. This was soon softened and warmed by
a loosening of his layouts and a greater use of color. The foregoing
applies to his book typography; his ephemeral work has never been as
restrained as the books. This is only logical, and is true of the work of
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14 POINT EMERSON

made the mason, made the house. We may easily hear too much
of rural influences. The cool disengaged air of natural objects
makes them enviable to us, chafed and irritable creatures with
red faces, and we think we shall be as grand as they if we camp
out and eat roots ; but let us be men instead of woodchucks and
the oak and the elm shall gladly serve us, though we sit in
chairs of ivory on carpets of silk.

This guiding identity runs through all the surprises and con-
trasts of the piece, and characterizes every law. Man carries the

18 POINT EMERSON
world in his head, the whole astronomy and
chemistry suspended in a thought. Because the
history of nature is charactered in his brain, there-
fore is he the prophet and discoverer of her secrets.
Every known fact in natural science was divined

by the presentiment of somebody, before it was

24 POINT EMERSON

actually verified. A man does not tie

his shoe without recognizing laws



most good typographers. Along with them, Blumenthal realizes that the
book, being a durable thing, should not be dated with current man-
nerisms. Devices that might be charming in an 8-page pamphlet

would become tiresome and objectionable in a 200-page book.
Blumenthal’s casual work—bookplates, folders, booklets—is most
agreeable, and probably the most attractive segment of such work is the
series of Christmas keepsakes that combined Robert Frost's poetry,
Spiral Press typography, and the work of numerous fine graphic artists.

The one type Joseph Blumenthal designed, called Emerson from its
first use for Emerson’s essay on nature, resulted from a stay in Europe
after the Press had closed early in 1951. It is a good type, with strength
and slightly more weight than most types. Perhaps it is a trifle too
“smoothed,” which may be why Blumenthal has used it less in recent
years, relying more often on Baskerville, Bulmer, Bembo, and occa-
sionally Caledonia or Scotch. For display, after early experiments, he
used Lucian often, and Bodoni. In recent years he has settled down to
Bulmer and Perpetua, with occasional resort to Sistina and Bembo.

The Press controls a large part of the bookmaking process by setting
display in the shop, making up pages, and doing the presswork. Quite a
few of the books have been completely hand-set at the Press. But many of
the larger books have the text machine-set outside, and the binding is
done elsewhere. A few books are printed in other shops by offset
lithography from Spiral Press proofs.

The Spiral Press Through Four Decades is a gratifying book. There
are errors, to be sure. In at least two cases the notes and the catalogue do
not agree, there is a 36-point wrong font on the first page of specimens,
and one in the first page showing the Emerson type. But perfection is
not for mortals, and this book comes close enough.

Carroll Coleman

Carroll Coleman has been in various phases of printing and publishing for
more than forty-five years. In 1935 he began publishing books under the
imprint of The Prairie Press. In 1945 he set up a typographic laboratory at the
University of Towa and taught there until 1956 when he became University
Editor and Director of Publications. In 1961 he left the university to devote
full time to book publishing and to designing and printing books for others.
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Correspondence

The editors welcome comments on articles, reviews, and letters that have appeared
in the Journal. Communications should be addressed to the Editor, ¢/o The
Cleveland Museum of Art, Cleveland, Ohio 44106,

To the Editor:

Could other subscribers to T'he Journal of Typographic Research provide
us with the proper English (American?) term and definition of “frec
line-fall,” the unjustified lines in graphic texts? In Dutch jargon some
people speak of “free line-fall,” others of “English line-fall,” and by it
mean two different things. Financial consequences can be serious. We fail
to find a definition in existing literature on the subject. We wish to establish
some kind of generally accepted definition for use in our specifications.
Some considerations:

1. We speak of “free line-fall” meaning lines are unjustified to the right
as, for instance, the typewritten lines of a letter; words can be hyphenated.
Spacing between words in a line can be variable.

2. We speak of “English line-fall” meaning that the lines are unjustified
to the right; words are never hyphenated. Spacing between words in a line
can be variable.

3. We understand that lines are always justified towards the left (flush
left?) except for indentations for paragraphs, etc.

4. The centering of poetry lines and of mathematical equations has
apparently no relation to what is understood by “free line-fall.”

5. Apparently in a number of cases the decisions of where to break off
a line is not only a matter of considering space from left to right in one line
but also considerations as to the esthetics crop up. Thus the overall
impression from top to bottom of a page is taken into consideration.

Strange as it may be, this can require author’s corrections.

J. J. Taks, Centrex Publishing Company
Stratumsedijk 26,/29, Eindhoven, The Netherlands
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Résumé des Articles

Traduction: Fernand Baudin

Machines pour lire les imprimés a I'usage des aveugles par Glendon C. Smith
Parmi les modeles présentés, le plus poussé procure a 'aveugle un texte oralement
épelé. Chaque caractére, capitale ou bas-de-casse, est déchiffré pour lui par un
dispositif optique actionné manuellement. Ce dispositif lit les caractéres les plus
répandus avee une précision suffisante et au ralenti (80-90 mots minute).
L'élaboration de cet instrument manuel s’est traduite en une série d’accessoires pour
la “traduction en direct” orale ou tactile. Tous sont au format de poche,

actionndés par batterie et utilisables pour la lecture au ralenti.

La mise en page de la “une” et les lecteurs par [. W. Click et Guido H. Stempel 111
L’analyse des réactions i la mise en page des quotidiens montre que les gens
peuvent fort bien porter un jugement sur 'ensemble d’un journal & I'occasion de sa
typographie. La premiére page de six journaux qu'ils n’avaient jamais vus fut
montrée 4 quelques sujets volontaires qui les cotérent selon 20 différentielles
sémantiques. Il y eut des écarts significatifs 12 fois sur 20. Les sujets marquérent
une préférence pour les pages i la dominante horizontale et de I'¢loignement

pour la symmétrie.

Les mots fragmentés et la mémoire: la composition des mots par Léonard M.
Horowitz, Margaret A. White et Douglas W. Atwood

L’article est consacré it la composition des mots. Il montre que le début d'un mot
est la meilleure amorce pour en rappeler la suite. Le milicu est
mnémotechniquement la partie la plus faible. Au cours des expériences, on fit
passer des mots, un i un. Des mots de six et de neuf lettres, selon les cylindres. On en
montrait ensuite des fragments, & partir desquels il fallaiT reconstituer les mots
entiers. Les débuts rappelaient, plus souvent et plus vite, le reste. Le milieu donnait
les résultats les plus lents et les moins exacts, La symmétrie associative n’est

pas oubliée dans les conclusions.

La portée des annonces purement visuelles par A. T. Turnbull et David E. Carter
Les experts ne sont pas d’accord concernant la portée que peut avoir une annonce
congue en termes purement visuels. Des specimens pris dans les collections de
1954 4 1965 de Life et de Ladies Home Journal ont fait apparaitre que ce type
d’annonce est de plus en plus fréquemment utilisé. Pour en mesurer les effets, des
tests de corrélations ont été entrepris, mettant en relation le nombre des mots

et les tableaux de Daniel Starch. Les scores de “lecture maximum” et de
“association maximum” furent défavorables dans Life comme dans Ladies Home
Journal. Quoiqu’on eiit veillé & un intérét réel et constant chez les sujets

pour les produits annoncés, les duex scores furent trés bas. D’oli 'on a conclu qu'une
annonce purement visuelle n'est pas nécessairement fatale en “douchant™
lintérét du lecteur. Toutefois, les corrélations des annonces visuelles par rapport
aux critéres Starch étaient si élevées qu'il fallut bien conclure qu'il est peu
probable que Pimpulsion donnée s’exerce au-dela de la simple lecture.
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Le diagramme et le viai message par Jesse H. Shera et Conrad H. Rawski

Le diagramme est un cas particulier en fait d’illustration. Il doit, lui aussi, figurer
un message au moyen de formes qui par elles-mémes possedent—et transmettent—
une communication propre. Il convient cependant de maintenir une distinction
entre la référence intentionnelle & un paradigme déterminé et la valeur visuelle du
diagramme. La part d’ambiguité et d'interférence possible est illustrée, en
Postface, par des exemples empruntés au livre.

Kurzfassung der Beitrage
Ubersetzung: Dirk Wendt

Druckschrift-Lesemaschinen fiir Blinde von Glendon C. Smith

Die am weitesten entwickelte Druckschrift-Lesemaschine, die beschrieben
wird, gibt dem blinden Benutzer ein hérbares “buchstabiertes™ Sprach-
Aquivalent fiir Gross- und Kleinbuchstaben und Ligaturen, die mit

cinem optischen Geriit abgetastet werden, das in der Hand gehalten wird.
Diese Buchstaben-Erkennungsmaschine erkennt die verbreitetesten
Schriften mit missiger Genauigkeit und Geschwindigkeit (80 - 90 Worter
pro Minute). Die Entwicklung dieses Hand-Gerites hat zu einer Reihe
von akustischen und taktilen “direkt iibersetzenden™ Lesehilfen gefiihrt,
die Taschenformat haben, mit Batterien betrieben werden und
unabhingig fiir langsames Lesen benutzt werden kénnen.

Reaktionen von Lesern auf die Gestaltung der Titelseiten von Zeitungen
von |. W. Click und Guido H. Stempel 111.

Eine Untersuchung von Reaktionen auf Zeitungsseiten zeigt, dass es

mdglich ist, eine ganze Zeitung aufgrund ihrer Typographie zu beurteilen.
Die Befragungspersonen bekamen Titelseiten von sechs Zeitungen

gezeigt, die sie vorher nicht gesehen hatten, und wurden um Beurteilung der
Zeitungen auf 20 semantischen Differentialen gebeten. Auf 12 von den

20 Skalen ergaben sich signifikante Unterschiede zwischen den Urteilen.
Die Befragten schienen horizontal aufgebaute Seiten zu bevorzugen und
unsymmetrische weniger gern zu mogen.

Wortfragmente als Erinnerungshilfen : der Aufbau eines Wortes

von Leonard M. Horowitz, Margaret A. White und Douglas W. Atwood
Dieser Aufsatz diskutiert den Aufbau eines einzelnen Wortes. Er zeigt,

dass der Anfang eines Wortes der beste Hinweis ist, um das Wort
herauszubekommen, die Mitte ist der schlechteste. Der Versuchsperson wurde
eine Liste von Wértern eines nach dem anderen auf einer Gedichtnistrommel
gezeigt. (Einige Listen enthielten sechsbuchstabige Wérter, andere
neunbuchstabige.) Dann sah die Versuchsperson ein Bruchstiick eines der

196



Warter und sollte sich des ganzen Wortes erinnern. Ein Anfangs-Fragment
konnte die richtige Antwortam leichtesten und mit der kiirzesten

Latenzzeit hervorrufen. Die Mitte loste die richtige Antwort am seltensten und
mit der lingsten Latenzzeit aus, Die Ergebnisse werden auch zum Problem
der assoziativen Symmetrie in Beziehung gesetzt.

Die Leserschaft von Anzeigen mit grosse Type von A. T. Turnbull und David E.
Carter

{Ther die Wirkung von rein typographischen Anzeigen auf die Leserschaft sind die
Fachleute geteilter Meinung. Eine Stichprobe aus den Zeitschriften Life und
Ladies Home Journal von 1954 bis 1965 hat eine Aufwiirts-Tendenz solcher
Anzeigen ergeben. Um die Wirkung zu messen, wurden korrelative
Untersuchungen durchgefiihrt, in denen die Anzahl Worter zu den Daniel Starch
readership records (Anm. d. Ubers.: Ein Test, der Interesse und Erinnerung

an Anzeigen in einer durchgeblitterten oder gelesenen Zeitschrift misst) in
Beziehung gesetzt wurden, Fiir die Urteilskategorien “am meisten gelesen” und
“assoziiert geschen™ ergaben sich negative Korrelationen beim Journal und

bei Life. Wenn das ohnehin vorhandene Leser-Interesse an dem inserierten Produkt
konstant gehalten wurde, waren die Korrelationen fiir beide Urteilskategorien
niedrig. Es wurde geschlossen, dass die Anzeigen mit grosse Type keine
einschrinkende Wirkung durch Verringerung des Leser-Interesses haben kann,
Jedenfalls waren die Rangkorrelationen der Produkt-Kategorien in den Anzeigen
mit den Kategorie-Ringen der Starch-Ergebnisse so hoch, dass eine Wirkung

auf die Leserschaft iiber das Leser-Interesse hinaus unwahrscheinlich war.

Das Diagramm als Nachricht von Jesse H. Shera und Conrad H. Rawski

Das Diagramm ist eine besondere Art der Bildgestaltung. Es bringt die
gleichen Darstellungs-Bedingungen mit sich : die Abbildung eines Inhaltes
in Formen, welche selbst den charakteristischen Inhalt enthalten und
iibermitteln. Man muss zwischen der paradigmatischen Absicht und der
sinnbildlichen Form des Diagramms unterscheiden. Die Méglichkeit
eines Missverstindnisses in Wechselspiel dieser Eigenschaften wird im
Postskriptum an Beispielen gezeigt, welche die Buchkunst einbeziehen.

The Authors

Glendon C. Smith is a senior project engineer with Mauch Laboratories, Inc. (3035
Dryden Road, Dayton, Ohio 45439). He received the B.S.E.E. degree from the
University of North Carolina at Raleigh in 1961. His interest in the applications of
technology to blindness began in 1960—1961 when he lived on the Raleigh Campus
of the N.C. State School for the Blind and Deaf. After two years with the
Laboratory of Medical and Biological Sciences of the Public Health Service in
Cincinnati, Mr. Smith joined Mauch Laboratories’ reading machine program in
August 1963.
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J. W. Click and Guido H. Stempel III are faculty members in the Ohio University
School of Journalism (Athens, Ohio 45701). Mr. Click teaches graphics and
magazine design. He has been a member of the Graphic Arts Committee of the
Association for Education in Journalism, His articles have appeared in Public
Relations Quarterly, Editor & Publisher, and College Press Review. His Master’s
degree is from Ohio University.

Dr. Stempel, who has his doctorate from Wisconsin, is a member of the Research
Committee of the Association for Education in Journalism. His research interests
include content analysis and media audience surveys. His articles have appeared in
Journalism Quarterly, Columbia Journalism Review, Quill, and College Press
Review.

Leonard M. Horowitz is associate professor of psychology at Stanford University
(Stanford, California 94305). His research concerns psycholinguistics and verbal
learning. He is a consulting editor for the Journal of Experimental Psychology.

Margaret A. White (now Mrs. Arnold Matlin) did her undergraduate work at
Stanford University and is now a graduate student in psychology at the University
of Michigan.

Douglas W. Atwood did his undergraduate work at Stanford University and is now
a graduate student in psychology at the University of Illinois.

A.T. Turnbull is a professor of journalism at Ohio University (Athens, Ohio
45701) where he teaches courses in graphics of communication and in advertising.
He is co-author with Russell N. Baird of Ohio University of three journalism
textbooks, one of which, Graphics of Communication, will appear in its second
edition this spring. Mr. Turnbull is also active as a consultant in the field of graphic
design and in advertising.

David E. Carter is an instructor in advertising and director of educational
television at Ashland Community College, University of Kentucky. He obtained
an MS from the School of Journalism at Ohio University in 1967. Mr. Carter also
operates an advertising service in Ashland, and has won a number of awards in
recognition of his advertisements.

Jesse H. Shera is dean of the School of Library Science, Case Western Reserve
University (Cleveland, Ohio 44106). Internationally known in library circles, Dr.
Shera is the author of a large number of professional publications, among them

two volumes of collected papers, Libraries and the Organization of Knowledge
(1965) and Documentation and the Organization of Knowledge (1966).

Conrad H, Rawski, who earned his Ph.D. degree in musicology and history, is
Professor of Library Science at Case Western Reserve University. He is a student
of medieval Latin literature and divides his special interests between text-analysis
and studies concerning the media and forms of transmission of the texts. His
Petrarch: Four Dialogues for Scholars appeared in 1967,



The Penrose
Annual 1968

Regular readers of The Penrose Annual (and they number well over

6000, dispersed throughout virtually every country in the world) need no
introduction to an annual that has come to be recognized as ‘the natural
forum in which to describe, discuss or illustrate the most significant
developments in the graphic and reprographic arts’ (Times Literary
Supplement). Even they, however, will want to know that this year’s
annual, Volume 61, is set in Sabon, a new type-face designed by Jan
Tschichold, and that the jacket design is by Bob Gill. The twenty-five
contributions in this edition range almost improbably from copyright to
dichromated colloids, from graphic design in the supermarket to print for
poor-vision readers, but this merely serves to indicate the widespread
involvement of the graphic arts and the catholic interests of the Penrose
readership.

Of particular interest to readers of The [fournal of Typographic Research
will be the articles on a general purpose typefount suitable for use with
optical reading equipment, on typographic design and the computer, on an
harmonic system for computer-controlled typesetting, and on types of the
’sixties (which asks which of the 150 ‘new’ types have really proved their
claims to bring to the printer and designer ‘something new’).

For all those who relish fine printing and the ideas that make it possible,
The Penrose Annual (first published 1895) continues to offer a magnificent
work of reference, by means of which each generation can hold up a mirror
to itself and its achievements in representing and reproducing the word
and the image.

The international review of the graphic arts
Edited by Herbert Spencer

Published by Lund Humphries

12 Bedford Square, London WCI

Price 63s in the UK

U.S.A. Distributors:
Hastings House. Price $16
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