


































tional experience to do so. Its present limitation 
is that it provides domestic service through satel­
lites that were designed for global service and are 
located over the ocean centers. As a result, In­
telsat delivers a substantially weaker signal (22 
dBw) than the domestic satellites currently operat­
ed by Canada, the United States, and Indonesia (33 
dBw). This power difference is significant and 
causes the earth stations to be approximately three 
times larger than those used with the domestic sys­
tems. Intelsat is therefore considering the purch­
ase of suitably modified international spacecraft 
or special satellites which can provide the higher 
signal level. 

This discussion leads us to consider another in­
novation in the era of satellite communications: 
facility sharing. Undersea cable capacity has been 
shared, for many years, both in its ownership and 
its use. The Indefeasible Right of Use concept was 
developed by ATT to allow the United States Inter­
national Record Carriers to participate in the be­
nefits of partial cable ownership. Two of the th­
ree major satellite leasing programs in the United 
States are based on facilities sharing - carrying 
two different kinds of communication transponders 
on the same spacecraft. Sharing of satellite fac­
ilities by two or more countries is technically 
feasib l e and economically attractive. Indonesia 
has shared the use of the Palapa satellite with 
its neighbors in Southeast Asia on i lease basis. 
Interests of national prestige and priority of use 
in the event of satellite malfunction are questions 
that require careful consideration. However, the 
sharing of space facilities makes such good econo­
mic sense that it is sure to expand rapidly in the 
years ahead. 

Ownership 

If leasing or sharing communication satellite 
facilities is not attractive, what are the oppor­
tunities for outright ownership? They are excell­
ent . Private loans from establi shed sources are 
available in the United States, Europe, and Canada. 
The United States Export-Import Bank has been ac­
tive in arranging loans for satellite systems in 
foreign countries. They provided 45 percent of the 
financing for Indonesia's satellite system and gua­
ranteed the 55 percent supplied by commercial banks. 
Export-Import loans usually carry a requirement 
that the funds be spent for United States equipment, 
as do other development banks . They also insist 
that a positive ~valuation of economic feasibility 
be provided in advance and that a consu ltant moni­
tor the evolution of the system. 

The counterparts of Exim in other countries pro­
vide similar financing with attractive interest ra­
tes and "grace" periods for repayment. The World 
Bank has not yet expressed interest in these progr­
ams, but may change its priorities in the future. 
For countries with heavy financial commitments or 
general credit problems, the United States Agency 
for International Development (AID) and its counter­
parts in other countries are logical sources of sup­
port. AID has already stated its willingness to 
support satellite projects that provide rural tele­
phone service in developing nations. The agency 
has made a specific offer to UNESCO based on match­
ing fund arrangements. 

User in the Driver's Seat 

This article has sought to suggest some of the 
dimensions of the new flexibility of financing and 
the richness afforded by modern communications te­
chnology. It is gratifying to see that the user of 
communications, rather than the supplier, is in the 
driver's seat. A complexity of choices is availab­
le today to the user, but he must choose wisely 
from this array. Our company feels that we have a 
special obligation to the user. In the past we 
have worked with large, technologically sophistica­
ted buyers of communications satellites. In the fu­
ture we wili be working with new customers who want 
to integrate satellites, earth stations, and other 
technologies into systems to provide suitable commu­
nications at the lowest possible price. We recog­
nize the need to cooperate with our customers on 
financing so that the benefits of satellite techno­
logy are readily available to them. A nation new 
to telecommunications need not repeat all the steps 
in the development of telecommunications that have 
been taken in the past. A nation can now enter the 
process at the latest stage of evolution, and in­
stall a powerful, ~ew satellite system suited to 
its own social and economic needs - and matched to 
its resources. 

Small Cost vs. Great Capacity 

There are several overriding advantages of com­
munication satellite systems. First, their cost in 
relation to capability is very small and affordable 
compared with the substantial cost of installing mi ­
crowave plants throughout a country. Second, they 
can be installed in two to three years. There is a 
variety of attractive ways to finance their purcha­
se or lease. Reliable satellites are available 
competitively from several qualified suppliers a­
round the world. They lend themselves both to eco­
nomy of scale and to leverage of specialization, 
depending on design and system use. They can be 
procured on a fixed price basis. They provide com­
munication solutions that can stand the test of 
long term economic viability. In the century to 
come we shall see a proliferation of specially ta­
ilored domestic and regional systems. 

A Future of Competition 

I beli e ve that the next one hundred years will 
be a century of competition. It will be a century 
of specialization. It will be the century of the 
satellite. And it will be a century of the most 
extraordinary expansion of telecommunications ser­
vices. 
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Optical Character Readers in the Automated Off ice 

Bruce Bambrough, President 
Compuscan, Inc. 
900 Huyler St. 
Teterboro, NJ 07608 

"Any communication which at either or both ends involves a person and a 

message on paper can be made easier by an optical character reader." 

The Traditional Office Is Vulnerable 

The t raditiona l office, one of the l ast remain­
ing employers of craft skills, is under attack by 
every segment of the computer ind ustry. All the 
traditional methods of doing things are equally 
vulnerable. From the fi l e c l erk to the corpora­
tion president, everyone who works in an office 
is being asked in the na me of eff i ciency , to cha nge 
his work methods and habits, to accommodate new 
equipmen t, new ca tegori es of work, and even new 
tables of organization. 

Even the functions of the office are subject 
to change. During the past thirty years, many 
of these functions have been increasingly preempted 
by the data processing center . Most of the record 
keeping, most of the file mana gement, most of the 
data analysis is now done in the data processing 
center . The "office ," (excep t for the executive 
suite), exists largel y to fee d the co mput er and 
accept its output. 

But Some Reverse Trends Are Appearing 

Now, most recently, we see some reverse trends 
as the computer, greatly reduced in size and in­
corporated in a new array of equipment, invades 
the office instead of stealing its functions . 
Office personnel, using word processors, communi­
ca tion t ermi nals, time-s hared terminals, small 
business computers, etc . , can perform many fu nc­
tions, almost forgotten by the office. 

But all this new equipment imposes its own de­
mands . It requires people to do things in new ways, 
to be more orderly and dis ci plined, to follow more 
structured pro cedure s, to give up a lot of comfort ­
able habitual ways of doing things in order to gain 
advantages in efficiency and control. Will offi ce 
personnel learn to f it more procedures into the 
highly stru ctured form required by data processing 
equipment? Or will electro ni cs become increasing­
ly adapted to the complex way that people present­
ly work? Certainl y , there will be some of bo th. 

In this article I will discuss how one of the 
evolving new t echnologies, Optical Chara cter 
Readers, OCR, can be used to make computers serve 
people less disruptively; how OCR ca n provide the 
means to gain the benefits of computer efficiency 
while preserving to a large extent the traditional 
methods of office work. 

For the purposes of this discussion the work 
done in the office can be divided i nto certain 
broad categories: 

Broad Categories of Office Work : 
Document Preparation 

Documents ranging from short informal memos to 
bu siness letters, to publications of complete books 
are increasingly prepared on computer based equip­
ment. OCR plays a major role currently in such 
activity and will co ntinue to do so. More about 
this later . 

File Management 

Almost everything worked on in an office come s 
out of or goes into a f ile. Files range from the 
most disorderly paper files organized under vague 
subject headings and containing everything from 
hand written notes to newspaper clippings, to 
highly st ructured data files kept on large compu ­
ter disks. Almost all file input can be, and of­
ten is accomplished via OCR. 

Communication 

Any communication which at e ither or both ends 
involves a person and a message on paper can be 
made easier by an optical character reader. This 
is tru e whether it involves internal dissemination 
of informal memos, national or international mail 
postal service , telegraphi c communi cations such as 
Telex or TWX, or man- computer interfaces . 

The Technology of Optical Character Reading 

Let me now briefly describe the OCR technology 
of the near term future. By near term I mean de­
vices that either current l y exist and whose appli­
cation is currently being implemented, or those 
whose design exi sts and need only be reduced to 
practi ce. 

The OCR Page Reader wi ll be a relatively unob­
trusive part of a computer based work station. 
The work station may be a word processor, a comm­
unication terminal, a small business computer. It 
may, in fact, be all three at the same time. The 
user will see only a slot into which he may enter 
a page and a slot out of which the page emerges. 
Alternately, there may be the tray of a multiple 
page feeder for input. But in any case, OCR is 
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only one of several ways to enter data into the 
workstation. The OCR will typically reside in a 
desk drawer and will be used for input in the same 
way that a magnetic card on a floppy disk is used . 

The OCR reader accurately reads a large number 
of typed and printed fonts. It reads handwritten 
data and marks. It reads carbon and xerographic 
copies, pages typed on ordinary typewriters with 
ordinary fabric ribbons on ordinary paper. It 
reads all manner of forms, responding intelligent­
ly to the fielded variable data on the form ~hile 
ignoring the pre-printed data. Intelligent respon­
se to the data on the form may include means for 
editing non-readable text. It also may include 
validation of every field on the form according to 
any programmable criteria and on-line interactive 
editing using the keyboard and display of the work 
station. 

An OCR Page Reader consists of a scanner whose 
function is to produce an electronic image of the 
page, followed by electronic hardware to recognize 
predetermined characters. The scanner, in princi­
ple, can be used by itself without the recognition 
hardware to input or transmit the image directly. 
Thus, the OCR Reader equipped with a telephone in­
terface, is also a facsimile transmitter. High 
resolution matrix printers, xerographic or facsi­
mile receivers which are a part of the work sta­
tion complete the loop allowing either text images 
of pages or combinations of both to be received. 

The Usefulness of Paper 

Much has been said about the need for reduct­
ion of paperwork, the advent of the checkless so­
ciety via electronic funds transfer, the elimina­
tion of paper vi a "soft" copy on electronic screens 
and so forth . File storage on magnetic media or 
microfilm is very widespread and offers many ad­
vantages in convenience, speed of access and com­
patability with the computer. Will paper disap­
pear? 

We believe that paper will not disappear in 
the foreseeable future. The usefulness of paper 
is so immense, its adaptation to human work habits 
is so close that no existing or foreseeable substi­
tute can take its place. Paper is incredibly cheap. 
It can be copied, written upon, folded , and mailed. 
It is extremely permanent, yet very easily destroy­
ed. It can be signed by anyone and a stgnature on 
it makes it a legal document. A single piece of 
paper can easily hold 20,000 characters with hi gh 
contrast and definition. A person can read paper 
pages for hours without fatigue. 

The Disadvantages of Electronic Screens 

In contrast , electronic screens, even the most 
expensive, can display only a few thousand char­
acters and with much poorer contrast and definition. 
Nobody can read them continously and only oue such 
screenful per work station is feasible. The aver­
age office worker needs dozens of pages of text si­
multaneously to be effective. Paper books and di­
rectories will not be surpassed by computer files 
in the foreseeable future. Nothing like a telephone 
directory with its millions of entries, accessible 
in a few seconds by anyone without any additional 
equipment, and produced for a few dollars each by 
the hundreds of thousands will be encroached on by 

computer hardware. Executives will continue to 
tuck a few folders, a report or two, and one or two 
books into their attache cases and take them home 
for additional work. No. paper will not disappear. 
It will be supplemented by other means, but it is 
here to stay. 

The Concept of the " Wireless Input 
Terminal Cluster" 

Before discussing some specific large scale ap­
plications of OCR in the automated office, it would 
be useful to describe, in an architectural manner, 
the kind of work flow structure made possible by 
OCR. We call this the Wireless, Input Terminal 
Cluster. 

An OCR is an input port into which flows work 
from many work stations. These work stations are 
usuall y t ypewriters which are separated in time and 
space from the OCR. Separation in time means that 
the work may have been prepared at any time in the 
past. Separation in space means that the work sta­
tions can by anywhere in the world and not in the 
vicinity of the processor. Wireless is an impor­
tant distinction since no direct connection is 
needed between the work station and the OCR. We 
have a cluster because many work stations can feed 
a single OCR. 

Yet for all its apparent informality and its 
flexibility the Wireless Input Terminal Cluster 
achievable via OCR is closely analagous to the hard 
wired Terminal Cluster. In both systems each indi­
vidual keystroke results in a character input to 
the processor with no additional attention. In the 
off-line cluster, through the use of preprinted 
forms, the operator can be prompted through a data 
entry task in a manner analagous to an on-line ter­
minal. The work, buffered on paper, is accessible 
for humans to read in the interim. And lastly, via 
the downstream validation and editing features of 
modern OCR systems, errors are detected and correct­
ed. The overall result is an efficient, very flex­
ible but structured system for data input with many 
of the attributes of hard wired data entry cluster­
ed but much easier to set up. Usually it requires 
nothing more than the OCR alone. 

The Preparation of Original Documents 

OCR is widely used to allow existing office 
typewriters to talk directly to word processors for 
the input of original documents. The rationale for 
this use is simple. In most cases, about two­
thirds of the time spent preparing original text is 
required for composition and only one-third of the 
time for editing. Typewriters are just as useful 
for composition as are electronic keyboards. There­
fore, why not use t ypewriters for input and word 
pro cessors only for editing? This division of 
labor lets one word processor do the work of three 
and lets every typewriter in the organization be­
come a Wireless Input Terminal to the word process­
or. 

Existing Methods of Work 

In a typical situation an office has installed 
three single station display word processors whose 
price today is about $15,001 and has found them to 
be extremely productive. On multipage documents 
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requ1r1ng many rev1s1ons, they quickly become es­
sential, but even for single page letters they are 
very efficient. So naturally every secretary and 
typist in the organization vies for their use and 
queues up waiting for a turn. It becomes apparent 
that more units are necessary. In such a situa­
tion, the office manager may choose to install an 
OCR machine instead at a price of about $20,000, 
depending on its features. Now the existing word 
processors are used only for editing, making them 
three times as productive. Secretaries remain at 
their desks for their other duties. And one OCR 
machine at $20,000 has improved productivity as 
much as six additional word processors which would 
have cost $90,000. 

This is an impressive return on investment. It 
becomes even more impressive when it is realized 
that a single OCR machine is productive enough to 
keep at least ten word processors busy on editing 
alone . But even if there were only a single word 
processor present, it would be better to install 
an OCR at $20,000 rather than two more word pro­
cessors at $30 ,000. 

Perhaps equally important is the fact that OCR 
helps to preserve the structure and methods of work 
of the existing organization while permitting the 
full utilization of electronic aids to productivity. 

Electronic Messages 

Ther•~ is no doubt that electronic mail in many 
different varieties is on the way. Whether sup­
plied by the United States Postal Service, by the 
common carriers or by the new satellite based data 
communications services, large scale electronic 
transmission of hard copy messages is inevitable. 
The reasons are well known. The explosive advance 
of communication technology makes electronic trans­
mission ever more economical while at the same time, 
the volume of communications grows rapidly, and 
physical delivery becomes more expensive and slow­
er . 

Regardless of whose electronic channel it is, 
whether supplied by the U.S.P.S. or by the Bell 
System or by others, the messages that are to be 
transmitted must be composed and edited in exactly 
the same manner as any other documents. File man­
agement of message files, sorting for batch trans­
mission, and sorting for distribution is no differ­
ent than similar procedures on other documents. 
The need for hard copy at various stages of message 
preparation and at the receiving end by the ulti­
mate recipient is the same as for any other docu­
ment. 

Consequently, wherein the terminal hardware 
and software are concerned, there are almost no 
major differences between a communicating and a 
non-communicating terminal device. The same input 
considerations, the same local storage for buffer­
ing, sorting and retrieval, and the same editing 
and validation methods apply. 

Switching of Electronic Messages 

Let's take a closer look at how such a system 
might work in an electronic mail application. 

Our hypothetical network is based upon the 
switching capability of the Bell dial-up telephone 

network. Each terminal is identified by a tele­
phone number unique to it and which provides the 
sole means whereby it is addressed. To add a ter­
minal to the network, it is simply necessary to 
connect it to any dial-up telephone. 

In addition to transmitting and receiving mess­
ages, terminals may also perform some useful stor­
age and sorting functions. Messages may be accumu­
lated for a period of time, sorted by destination 
and transmitted by batch. Incoming messages may be 
stored for presentation on demand by individual re­
cipients. The individual recipients can convenient­
ly be identified simply by a three or four digit 
telephone extension number. 

Networks such as these are currently being im­
plemented via communicating word processors. But 
these networks are constructed of like terminals 
with the same Baud rates, the same communication 
protocol, etc. Large scale hard copy electronic 
mail will require the ability to interconnect many 
different terminals by different manufacturers and 
configured for widely different amounts and kinds 
of traffic. Of course, an industry standard to 
which all manufacturers conform is useful. But 
even this is not absolutely necessary and its ab­
sence will not prevent or even greatly slow down 
the growth of such networks. The incredible proli­
feration of distributed intelligence via micropro­
cessors will allow unlike ternimals to communicate 
using many different protocols. Even today inex­
pensive translating devices are being offered to 
permit unlike terminals to communicate. 

Fitting of Optical Character Recognition 

How does an OCR capability fit into this pic­
ture? In one mode the OCR is used as an input to a 
communication terminal. In this case, it simply 
allows the implementation of our Wireless Cluster 
with the terminal as the concentrator. Every type­
writer in the house becomes an input terminal and 
anyone can prepare messages for transmission just 
as he prepares any other documents. In this mode 
all of the economic and work flow con siderations 
previously described for original document prepara­
tion are directly applicable. 

In a simple, more direct mode, an OCR may it­
self be used directly for communication and is it­
self the communication terminal. It is presumed 
that text scanned by the OCR is correct and needs 
no editing, perhaps having been produced on a word 
processor originally. 

Facsimile Transmission by Itself 

There is one other capability available via the 
OCR that is worth mentioning and t hat is its abili­
ty to serve as a facsimile transmitter. Facsimile 
transmission, in spite of its substantial disadvan­
tages, has had considerable success in recent years. 
The reasons for its success are twofold. First is 
its ability to accept almost any input. Handwritt­
en memos, photos, newspaper clippings, etc., can 
all be accommodated along with typewritten pages. 
Second is the great simplicity of installation. 
All that is needed is a telephone. 

A major disadvantage of FAX has been its very 
slow speed. Most FAX equipment requires four min­
utes per page. More recently, FAX equipment with 

(please turn to page 26) 
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Writing a Novel by Computer Part 3: Suspense 

Edmund C. Berkeley 
Editor, "Computers and People" 
Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonville, Mass. 02160 

"Without conflict there can be no suspense (unanswered questions about 
important puzzles) ... but it is easy to present conflict without suspense." 

Outline 

31. Synopsis of the First Two Parts 
32 . Topic 2: Suspense 
33 . Suspense and Conflict 
34. Suspense and the Storyteller's Art 
35 . The Measurement of Suspense: Suspense in 

the First Draft (of a passage from "Gur­
nard Castle") 

36 . Suspense in the Second Draft 
37 . Algorithm for Revising, in Regard to 

Suspense 

31. Synopsis of the First Two Parts 

This Part 3 of "Writing a Novel by Computer" 
considers some more of the aspects of writing a 
good nov e l making use of the resources of a com­
puter to the extent that this is "probab ly" possi­
ble or "reasonably" conceivable. 

In Part 1 we compared writing a good novel with 
playing a good game of chess. They have many 
points of resemblance. And our thesis is that it 
ought to be possible for a computer (or a computer 
guided by a human being) to write a good nove l. 
See Part 1, in "Computers and Peop l e", Mar.-
Apr., 1979 , p 28 •.. , and Part 2 , May-June, 
p 18 •.• 

In Table 1 is a synopsis (based on the centered 
headings , in some cases amp lifi ed) of the prior 
subjects discussed . The centered headings in 
thi s Part 3 are numbered in a continued sequence 
with those in prior parts. 

32. Topic ·2: Suspense 

Suspense = unanswered questions about impor­
t ant puzzles . 

A "good s tory", the way to "keep a reader tur­
ning the pages", the way to sell a book, is sus­
pense, stimulating the curiosity of the reader 
to find out "what happens next." In the world­
famous "Arabian Nights Entertainments", Queen 
Scheherazahde prevented hers e lf day after day 
from being beheaded by making the Sultan curi­
ous for 1001 nights about "what happened next" 
in her stories . Naturally she told them verbal­
l y, so tha t he could not "look ahead" in the 
book to find out! 

A good story is regularly based on a sympathe­
ti c character, usually a hero or heroine, and 

Table 1 

WRITING A NOVEL BY COMPUTER 

Part 1 

1. Writing a Novel Compared with Playing a Good 
Game of Chess 

2. The Definition of a Novel 
3. The Length of a Novel 
4. The Elements of a Novel: A Story 
5. Programming a Computer to Tell a Story 
6 . Some More Elements of a Novel (Characters; 

Problem; Solution; Complications and Plot; 
Suspense; Setting; Details) 

7. The Mathematical Structure of a Novel 
8. Ideas 
9. Events 

10. Scenes, and Chapters , and Nove l (counting 
words, ideas, events, scenes, chapters, etc.) 

11. Tempo 
12. Programming a Computer to Tell a Story: Veri­

fying details against a knowledge data bank. 
13. Vocabularies (choice of words and ideas for 

describing characters, events, and scenes 
in the novel) 

14. Consistency of the Characters (verifying de­
tails of behavior against the nature or per­
sonality of the character) 

Part 2 

15. Synopsis of Part 1 
16. Creation of Life-Like Characters 
17. A Theory of Personality 
18. Real Persons and Imaginary Persons 
19 . Personality Inside a Computer: Eliza 
20. Personality Inside a Computer: A Pattern of 

Behavior 
21. A Computer Program to Write Good Novels 
22 . Computer Games from "Space War" to "Dungeon" 
23. An Actual Example of "First Draft to be 

Revised" 
24. First Draft: Input 
25. Second Draft: Output 
26. Modifications from First Draft, and Algo-

rithms to Produce Them: TOPICS 
27. Topic 1: Conflict 
28. Conflict, in the Second Draft 
29 . Algorithm for Revising , in Regard to Conflict 
30. From Words and Phrases into Ideas 
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his or her efforts to solve a problem. All their 
efforts during most of the story fail or fall 
short, while the problem becomes more and more 
mountainous; but at last the climax arrives, the 
problem becomes solved by an unforeseen but log­
ical turn of events, and the heroic characters 
regularly " live happily ever after . " 

A reader feels cheated: 

(1) 
(2) 
(3) 
( 4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

if he can see the solution coming; 
if he can guess the solution; 
if the problem is solved too soon; 
if the problem is never solved but just aban­

doned; 
if the problem has an obvious practical sol ­
ution, such as "not becoming involved" (this 
phenomenon is called a "paper dragon") ; 

if the plot is too simple or too complex, 
requiring too much effort to keep track of 
all the details; 

if the threats of disaster are too mild to 
be challenging, or so numerous as to become 
funny; 

if he is delayed by excursions and diversions 
that are not related to the main thread of 
the story (maximum tolerance of delay is 
about 400 words); 

if the solution is essentially impossible 
(this phenomenon is called a "deus ex mach­
ina"); 
if the solution does not flow logically out 
of the circumstances of the situation and 
the nature of the characters; 

etc., etc . 

33. Suspense and Conflict 

What is the relation between suspense and 
conflict? 

Without conflict there can be no suspense, no 
important puzzles, only unimportant ones such as 
"what is going on? who is acting? what seems to 
be the essence?" Personally, I find it hard to 
read as much as ten pages of the start of a novel 
without finding out an important conflict affec ­
ting a sympathetic hero or heroine . 

But it is easy to present conflict without sus­
pense, the contribution of the art of the story­
teller. This form of presentation is the con­
tribution of the newspaper reporter, who seeks 
to put the essence of the story in the first one 
or two sentences: "On Nov . 28 a jumbo jet crashed 
into Mt . Erebus in the Antarctic, killing all 
257 crew and sightseeing passengers. The probable 
cause was low altitude, gale winds, and pilot 
error." 

An excellent story could be produced from this 
real life tragedy . Suppose two or three persons 
survive, and due to the knowledge, training, and 
common sense of one of them (the hero), they suc­
ceed in living until rescued. Insert a series 
of problen1s, much suspense, and final victory . 
Tell artfully, and use from 160 to 300 pages. Of 
course, knowledge of the Antarctic is a sine qua 
non. And many editors will decline the novel, 
because it is "Robinson Crusoe" in a modern dress. 

34. Suspense and the Storyteller's Art 

It is much easier to tell a story to a group 
of listeners than it is to write a story for an 
imagined audience. You can look up as you read 
the story, or better still, tell the story from 
memory, and watch the expressions on the faces 
of your listeners, and deduce whether or not to 
slow down or speed up, say over again in other 
words or proceed down the trail of the story . The 
sweetest reward is "And so - - tell me some more 
please don ' t stop." I believe the minstrel and' 
troubadour have been welcome all through history 
until the printed word and reading became common . 

It is not easy to build an appropriate amount 
of suspense into a written story. Furthermore, 
what is appropriate in one period of history or 
culture may be inappropriate in another. For ex­
ample, compare suspense in "David Copperfield" by 
Charles Dickens written about 1860 with suspense 
in "Frenchman's Creek" by Daphne Du Maurier writ­
ten in 1937. Also, what is appropriate for one 
class of readers, say poetry lovers, is inappro­
priate for another. 

There is probably no good solution for this 
problem of appropriateness until the story tell ­
ing choices can be " tuned" by changing a command 
in a computer program, so that the story can al­
ter in many ways, and not be told the same way 
each time, but become suited to the unique, indi­
vidual listener . 

35. The Measurement of Suspense : 
Suspense in the First Draft 

Let us now take another look at the suspense 
in the sample first draft of part of " Gurnard Cas­
tle" which is quoted in Part· 2 of "Writing a 
Novel by Computer" (see the May- June 1979 issue 
of "C&P"). In that passage is there any unanswer­
ed question about any important puzzle? 

Yes, there is . There is one single faint indi­
cation: Rowena says that " today" her father (who 
regularly refuses to let her do something that is 
"unseemly") will "let me ride astride." Why? The 
passage does not say why . Presumably the story 
will later unfold the reason . 

In order to measure suspense, let us adopt a 
scale of weights 1, 2, 4, 8, 16 ranging from 
"least important" to "most important", recogni ­
zing five stages of importance, to attempt to 
assess the importance of a puzzlement. This is 
like real life: we probably think enormously more 
about problems that are important to us than we 
think about problems that are minuscule. 

Let us assign a weight of 2, and compute the 
score as 1 puzzle of weight 2, or a total of 2. 
The computer of course can multiply by a weight, 
but we have not yet provided an algorithm for de­
tecting an unanswered question about an important 
puzzle ! 

36. Suspense in the Second Draft 

Now let us take a look at the proposed sec­
ond draft, and ask the same questions about the 
indications of suspense. The indications are 
shown in Table 2. (please turn to page 26) 

COMPUTERS and PEOPLE for January-February, 1980 23 



Computing and Data Processing Newsletter 

NEW AUDIO DEVICE HELPS BLIND TYPISTS DO 
THEIR TYPING INDEPENDENTLY 

Donald H. Reck 
IBM Office Products Division 
Parson 's Pond Drive 
Franklin Lakes, NJ 07417 

(201) 848-3454 

A peripheral device for a typewriter that can 
"speak" typed information has been desi gned for 
use by blind typists. It produces synthetic 
speech with an unlimited vocabulary . It is call­
ed an Audio Typing Unit; it can be attached to 
any of four models of magnetic media typewriters. 

A blind operator will now be better able to 
edit and revise documents, producing error-free 
copy, without call ing upon a person who has 
sight, thus aiding blind typists to become self­
sufficient and increase their employment oppor­
tunities . 

As the typist transcribes dictation contained 
in the typewriter memory, the device allows the 
typist to review and proofread the material by 
listening to what has been typed or stored in 
the magnetic memory . 

The device consists of an audio key pad, an 
audio console, and an optional headset. The 
device makes use of the technology of voice syn ­
thesis and produces sounds that correspond to 
the typewriter keys that the typist has tounched. 
Responses are created by combining a stored set 
of basic speech sounds (called phonemes - there 
are some 43 in English) in accordance with stored 
pronunciation rules expressed in electronic memo­
ry circuits . The phonemes are "spoken" by a 
voice synthesizer which produces and blends the 
phonemes to form continuous speech . This is how 
the device gives flexibility and an unlimited 
vocabulary. 

Buttons on the audio keypad enable the typist 
to choose to: 

- pronounce any individual character 
spell a word 
spell a full line of text 
pronounce a word 
pronounce a full line of text 
spell or name punctuation 
say "capital" or "lower case" 
distinguish words that are pronounced alike 

by listening to the spelling . 

The device can be used without a dictation 
device, but normally would be used with it . 

The Audio Typing Unit contains a microproces­
sor using 44,000 bytes of memory, and includes 
16,000 bytes of read-only control program, 4000 
bytes of random access memory, and 24,000 bytes 
of read-only language program . 

USING SIGN LANGUAGE DEVELOPED FOR 
THE DEAF, A CHIMPANZEE COMMUNICATES 
WITH LABORATORY SCIENTISTS AND 
WITH HER ADOPTED BABY SON 

Paul Bannister 
'The National Enquirer" 
Lantana, Florida 

(November 13, 1979) 

"My baby - I want my baby. Where is my 
baby?" pleaded the young mother . Gently, the 
doctor explained "Your baby is dead." 

The mother's whole body sagged in dejection. 
Her head drooped in misery. But she didn ' t cry 

she couldn 't. She ' s a chimpanzee . 

In an astonishing world first, an animal has 
shown the ability to communicate her emotions -
using the same hand-sign language developed for 
use by human beings . 

Washoe, a 14 year old chimpanzee, was taught 
the sign language by university researchers who 
worked with her for a dozen years, molding her 
hands into the signs they wanted her to learn, 
and rewarding progress with food . And now Wash­
oe seems to be teaching the 1-year- old son she 
"adopted" to communicate, using some of the 200 
signs she knows. 

When Washoe's own baby, 2-month-old son Sequo­
yah died of pneumonia last March, the 4-foot 
8-inch chimpanzee daily met researchers at the 
door of her cage, pleading with them in sign lan­
guage for news of her son. 

"I had to tell Washoe, 'Your baby is dead,' 
but she seemed to keep hoping," said psycholo ­
gist Dr. Roger Fouts, 36, who heads the chimpan­
zee learning program at the Institute for Primate 
Studies at the Universty of Oklahoma . 

"Every day she would meet me at the door of 
the cage, making the hand signs for baby and a 
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question - like this." Dr . Fouts cradled his 
arms as if holding an infant. "Her eyebrows 
would go up in a questioning manner - her sign 
language to say, 1 Where is my baby? '" 

"She was very much like a human, showing de­
pression." Saddened, the scientists soon found 
another baby for Washoe - Loulis, a lively 20 -
inch-tall bundle of fur. "I went alone into \fa­
shoe ' s cage to prepare her," Dr. Fouts said, "I 
told her simply 'Baby '. She got so excited, 
dancing and chattering . I could swear her eyes 
lit up. Her whole expression beamed. I went 
out, got Loulis, and brought him in. But the 
moment she saw it wasn't Sequoyah, she turned 
her back on him. Loul is saw it wasn't his mother 
and he c lung tightly to me. We left them toge­
ther in the cage. They both just stared out at 
us, ignoring each other." 

After about half an hour, Washoe's heart sof­
tened and she began trying to get Loulis' atten­
tion, Dr. Fouts said . "But little Loulis deter­
minedly ignored her." Dr . Fouts' associate, 
Dr . George Kimball,. spent the night observing 
them. "Washoe just could not stand it," he said . 
"By 4 a .m., she approached Loulis. She gave a 
sign for 'Come hug'. That did it. Loulis jump­
ed. into her arms . They hugged - and slept 
curled together in a chair ." 

Since then Washoe has become almost an adop­
tive mother to the little chimp, teaching him 
games she 'd learned as a young chimp herself. 
And in a surprising display of intelligence, she 
is apparently teaching him to make the signs sci ­
entists have taught her. 

"We have observed what could ·be teaching," 
said Dr . Fouts . "For example, Washoe was signal­
ing to us for food . Then she took Loulis' lit­
tle pink hands and tried to mold them into the 
food sign . We have seen Loulis using some signs 
in communications with Dr . Kimball. He has used 
three signs in context and we ' ve observed eight 
others and these are signs he has learned only 
from Washoe." 

WORLD WIDE SUBSCRIPTION ACTIVITY 
HANDLED BY COMPUTER 

F. Dixson Brooke, Jr., Vice President 
EBSCO Industries, Inc. 
1st Ave. N & 13th St. 
Birmingham, Ala. 35203 

(205) 252-1212 

It takes a computer to compete with some of 
our toughest competition: our own customers. 
We ask our customers to let us do for them what 
they can do for themselves, and so w~ have to 
offer services that make it pay for them, for us 
to handle their magazine and periodical subscrip­
tions. We remit 85 percent of the received pay­
ments to the publishers, who are also well serv­
ed in many ways . 

Many of the services originate here in Bir­
ingham where the computer helps sales and cus ­
tomer service representatives in eleven region­
al offices and in locations in Canada, the Neth­
erlands, and Brazil. We help keep almost 35,000 

school, public, university, and institutional 
library customers up-to-date on changes in their 
subscriptions. 

Our computer data base has over 160,000 dif­
ferent periodicals published by 45,000 different 
publishers. We add almost 15,000 new titles ev­
ery year to that file. Our system becomes a 
single source of information for our customers . 
They are saved the time, troubl e, and expense of 
keeping current on information from a variety of 
publishers who have different publication dates, 
payment plans, business forms, and methods of 
operation. 

Between 2000 and 3000 price, name or other 
changes take place each week in the publications 
we handle. The computer makes the changes avail ­
able and known at once . 

Changes in the va l ue of the dollar a l so affect 
us and our customers. Almost one half the titl es 
offered are foreign publications and many demand 
payment in other than U.S. currency . With the 
aid of a local bank, we keep the latest currency 
values stored in the computer, and we are able 
to quote and bill customers at current prices, 
saving our customers the cost of issuing checks 
for rebilling. 

We a l so offer an o~budsman service: if there 
is a prob l em with a subscription ordered through 
us, we act as an intermediary between the custo­
mer and the publisher . The problem is noted in 
the customer ' s computer file, and unresolved 
problems are reported. At a glance our custo­
mers know the status of all their publications. 
In fact, only through the assistance of a compu­
ter, can we thus help and anticipate the needs 
of all our customers. 

The computer is an IBM System 370 Model 148. 0 

Mclaughlin - Continued ffom page 7 

And, yes, I would love to see a rate card or 
whatever else you have for advertisers . If the 
book is of sufficient interest to keep you in­
volved in its publication and of sufficient pro­
minence to attract the authors you li st, then it 
may well be a reasonable spot for us to advert ­
ise . My budget for ads is ~ot l arge, and it's 
already largely spoken for, but I don't wish to 
admit to being closed-minded -- whether that's 
true or not. 

2. From the Editor 

Thank you for your subscription to "Computers 
and People" . If at any time you feel it is not 
worth the money, just tell us· and we will refund 
the unmailed portion of your subscription. In 
this letter I send you a copy of the Nov .-Dec. 
issue, to begin your subscription, and I hope you 
like it. We have felt that our circulation now 
is so small that it would never interest adver­
tisers any more . The cost of a fu ll page ad 
would be about $200 now, or you could choose your 
own rate, really: we simply do not l ike to charge 
people what is an unreasonable price for what 
they would get. 

am pleased that you think what we are aiming 
to publish is interesting and worthwhile . 0 
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Berkeley - Continued from page 23 

Table 2 

INDICATIONS OF SUSPENSE 

No. of 
Indication 

Description and 
Unanswered Question 

Assigned 
Weight 

(1) will let me ride astride . •. 4 

(2) 

(3) 

(4) 
(5) 

(6) 

(7) 

and I know the reason I 
what reason? 

in the guise of a page to his 
lordship - with a name, Al­
fred Redruth I why? 

Merrybelle, my little darling I 
who is she? 

dear Mary I who is she? 
proposal for marriage from Lord 

Carburton I will Rowena even­
tually say yes? 

The Carburtons do not relinquish 
what they want I a substantial 
threat - what will happen? 

she would never give up trying 
to convince her father I a 
substantial trouble - what will 
happen? 

4 

1 

1 
4 

8 

8 

In other words, there are now seven indica­
tions of suspense . The reader will be drawing on 
his imagination, and such questions as the fol­
lowing will pass through his mind : Will the party 
be held up by highwaymen? Will Lord Carburton 
ensnare Rowena? Will Rowena win her freedom from 
her father? 

We can compute a score for the suspense in the 
second draft: 7 indications, total score 30 . 
There is no doubt that the amount and intensity 
of suspense has been increased . 

37. Algorithm for Revising, in 
Regard to Suspense 

What algorithm can we specify for the Reviser 
Program in regard to the factor of suspense? 

The first statement of the algorithm is "In­
crease and intensify suspense . " Again, this is 
a vague statement, and below is a more practical 
way of expressing t he algorithm : 

1) Pinpoint (note, identify) each of the 
several puzzles, both important and 
unimportant, placed in front of the 
reader 

2) Assign a weight to the importance of 
each puzzle 

3) Total the weights of the puzzles to 
give a score 

4) This number is a basis for evaluating 
and comparing different versions of 
the story in regard to suspense . 

The next subject we need to consider is 
Topics 3, 4, and 5: actions, conversations, and 
thoughts - the "events" of the narrative. 

(To be continued in a forthcoming issue) 

Bambrough - Continued from page 2 1 

data compression features have become available 
with speeds of less than one minute per page . This 
can be compared to costs for coded text transmiss ­
ion at say 4800 Baud. Serial asynchronous trans­
mission at 4800 8aud would take about four seconds 
to transmit a fully typed page containing 2000 
characters. OCR coded page s may be regarded as 
very highly conpressed FAX with approximately 50 
ti mes the speed. 

There are additional disadvantages of FAX comm­
unications. Most systems req~ire manual dial-up at 
the sendin g end and manual interconnection at the 
receiving end. It produces hard copy only for hu­
man use. It cannot be connected directly to a com­
puter or a word pro cessor. Reentry of text mu st je 
accomplished by rekeying. Storage of messages con­
sumes enormous volumes of memory. 

Facsimile Transmission Plus Optical Character Recognition 

By combining OCR ~ith FAX all the advantage of 
both systems can be attained. OCR readable text 
can be transmitted many times faster than FAX, but 
non- readable material can still be transmitted. 
All the advantages of message switching , storage, 
sorting are available along with the simplicity 
and universality of FAX. 

Perhaps not the least of the advantages of such 
an electronic mail system is the fact that the net ­
work and t he me ss age switchi ng means i s al re ady 
there. Nobody ' s permi ssion is needed to intercon­
nect . Everybody's terminal can be reached. All 
necessary technology exists. 

The Office Compared with Other Work Places 

It is possible to draw some broad pa rallels be­
tween the office and other work pla ce s in Amer i can 
society . According to Dr . Charles E. Reed, Senior 
Vice Preside nt, Corporate Tech nology, General Elec­
tric Company, Fairfield, Connecticut, there is 
less t han a $2 ,000 cap i ta l i nvestment per office 
worker . I n contrast t here is over $35 ,000 invest ­
ed per farm worker and $24,000 per production work­
er. It has been estimated by Peter J. Schuyten of 
Quantum Science Corporation t hat by 1982 , only 
three years fro m now , expendi tures for equi pmemt 
going direct l y to the office environment will be 
$15 billion annually. 

We think the OCR will play a major role in this 
office revolution. OCR will provide the means 
whereby everyone can reach t he computer from his 
de sk anywhere and at any time . D 

THE COMPUTER DIRECTORY AND BUYERS' 
GUIDE - NEWS: DEC. 15, 1979 

The Computer Directory and Buyers' Guide for 
1978-79 will contain a Roster of Organizations 
of more than 1500 entries, far more than last 
time. It will also contain a Buyers' Guide to 
Products and Services, und er some 30 categories, 
including Computer Dealers; etc. 

The data is 99% gathered. The hardware is 
100% gathered. The software, under contract, is 
late by more than 10 months, and is still unsa­
tisfactory. 
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THE FRUSTRATING WORLD OF COMPUTERS 

by Harry Nelson 
1135 Jonesport Ct. 
San Jose, CA 95131 

~ 
0 6 
0 C> 

0 c. 

I don't care how important your problem is, Dr. von 

Neumann - only operators, salesmen, and scrubladies 

can work here at night ... 

This is the third time you've complained about this 

same computer error - and I'm sick and tired of it ... 

J I I 11 \ l I ] I I:/ 

(!) 0) 
00000<=-t:-c;c; 

o" c,C,c, c; Coe; 

It's very simple to operate; here's the brochure 
explaining how ... 

I tried to convince the judge that the computer just 

misplaced one little decimal point ... 
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Games and Puzzles for Nimble Minds - and Computers 

It is fun to use one's mind, and it is fun to use the 
artificial mind of a computer. We publish here a variety 
of puzzles and problems, related in one way or another 
to computer game playing and computer puzzle solving, 

NAYMANDIJ 

In this kind of puzzle an array of random or pseudoran­
dom digits ("produced by Nature") has been subjected to a 
"definite systematic operation" ("chosen by Nature"). The 
problem ("which Man is faced with") is to figure out what 
was Nature's operation. 

A "definite systematic operation" meets the following 
requirements: the operation must be performed on all the 
digits of a definite class which can be designated ; the result 
must display some kind of evident, systematic, rational 
order and completely remove some kind of randomness; the 
operation must be expressible in not more than four English 
words. (But Man can use more words to express the solu­
tion and still win.) 

NA YMANDIJ 8001 

0 0 1 7 9 5 7 2 1 8 5 0 0 1 1 6 1 8 9 2 

9 3 7 5 4 6 6 3 0 3 9 6 6 7 1 7 5 5 6 2 

3 0 5 9 9 0 1 5 5 6 0 8 2 3 4 8 8 1 4 3 

1 5 5 0 1 6 7 4 1 3 7 6 5 2 4 3 4 4 2 4 

2 1 7 6 8 1 8 2 4 5 1 4 6 3 4 9 3 4 8 4 

1 6 3 6 . 0 6 3 8 3 4 4 3 4 4 4 0 3 0 8 6 

7 5 7 0 6 6 8 5 1 7 7 6 3 5 4 5 6 7 6 

9 0 5 4 8 8 6 2 5 1 7 3 8 4 3 3 9 1 1 7 

6 1 6 0 6 5 6 6 8 6 0 2 3 4 2 3 9 0 7 7 

0 7 8 0 6 3 8 2 0 0 2 9 2 6 1 9 5 9 8 9 

MAXIMDIJ 

In this kind of puzzle, a maxim (common saying, proverb, 
some good advice, etc.) using I 4 or fewer different letters 
is enciphered (using a simple substitution cipher) into the 
10 decimal digits or equivalent signs, plus a few more signs. 
To compress any extra letters into the set of signs, the en­
cipherer may use puns, minor misspellings, equivalents (like 
CS or KS for X), etc. But the spaces between words 
are kept. 

MAXIMDIJ 8001 

Neil Macdonald 
Assistant Editor 

or to programming a computer to understand and use 
free and unconstrained natural language. 

We hope these puzzles will entertain and challenge 
the readers of Computers and People. 

NUMB LES 

A "numble" is an arithmetical problem in which: digits 
have been replaced by capital letters; and there are two 
messages, one which can be read right away, and a second 
one in the digit cipher. The problem is to solve for the 
digits. Each capital Jetter in the arithmetical problem 
stands for just one digit 0 to 9. A digit may be repre­
sented by more than one letter. The second message, ex­
expressed in numerical digits, is to be translated (using 
the same key) into letters so that it may be read; but 
the spelling may use puns, or deliberate (but evident) 
misspellings, or may be otherwise irregular, to discour­
age cryptanalytic methods of deciphering. 

NUMBLE 8001 

T HI NG S 

* T A KE 

A E H AG G 

HG K E s E A 

H T A E T s s 
GT H I MA 

NAT KMGS I G 

2 0 0 9 9 3 

We invite our readers to send us solutions. Usually 
the (or "a") solution is published in the next issue. 

SOLUTIONS 

NAYMANDIJ 7911: Rows : difference 5th 6th 

NUMB LE 7911: An old cloth cleans well. 

MAXIMDIJ 7911: The only perfect people: those we know not. 

Our thanks to Karen Hoh, Oakland, CA, for 

sending us the solution to Numb le 7907 . 
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