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General Faculty meeting at the Academy of the New Church, on 
the History of the Theories of the Atmospheres. Our group felt 
that it would be valuable to have this significant study in print.

At our last meeting, we read and discussed the Presidential Ad
dress to the 1912 meeting of the Swedenborg Scientific Association, 
by the Rev. Frank Sewall. It is our intention, at meetings this 
summer, to read other selected papers from the files of the N ew 
Philosophy

At a recent meeting, the question was asked: Why does the 
N ew Philosophy have no more of the series of adaptations from 
Swedenborg’s Animal Kingdom by Dr. Donald Gladish? Some 
of our members said they understood that the Editorial Board felt 
that there was no demand for such articles by the readers of our 
Journal. The meeting, therefore, asked me to put us on record 
as having found that series of value and interest, and wishing to 
see them continued.

It will be seen from what has been said, that our group finds 
both the past and the present work of the Association and its 
Journal to be valuable and of sustained interest. W e hope for its 
progress and increased activities to meet the great need of our 
times.

Respectfully submitted,
V ictor J. Gladish

M ACHINES T H A T  T H IN K  

By  K enneth  Rose

Have you made plans for what you will do after a thinking 
machine takes over your job? Do not rush away and start mak
ing them now; do not reject the whole idea as ridiculous, either. 
A  new industrial revolution is under way, carrying the same sort 
of hopes and fears on its crest as did the one now in its second 
century. W e have learned that the predictions of tragedy result
ing from progress are not true, but we cannot ignore the fact that 
the way of human life is being changed.

This might be called the age of machines that think. It is also 
the atomic age and the jet age. Ages in these days are scarcely 
under way before new ones begin, and we must learn to get
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along with three or four at a time. In each the science fiction of 
the past becomes the science of today, and promises to become 
the commonplace of tomorrow. And this era— the age of ma
chines that think— has gone far enough that now is a good time 
to start sorting the science fiction from the facts.

The machines that are being accused of thinking are electronic 
computers, a genus that includes many species native to different 
parts of the world. Some are large and some small; some are 
attached to mechanical muscles in systems classified under the 
new, exciting word “ automation.” But typical of all of them are 
the characteristics of the large, high speed, automatic adding ma
chines known as digital computers. This is still a broad classifi
cation, including the IBM  punched-card systems, M IT ’s Whirl
wind, U N IV A C  of television fame, and many others. But all 
of them— SEAC, N AREC, O R D V A C , UDEC, ILLIAC , and 
ac after ac after ac— are adding machines under the skin. They 
add. By adding backward, in some way or other, they subtract. 
By adding many times in a row they multiply. And by combina
tions of all these processes they carry out other operations, just as 
a desk calculator does in the hands of a skilful operator.

The difference between a room-size computer and a pocket-size 
Addimult is not so much in what they do as in how they do it. 
The two main characteristics that smaller machines lack are identi
fied by the adjectives “ electronic”  and “automatic.”  The first 
means simply that the “ giant brains” use vacuum tubes. The 
jobs performed mechanically by arrangements of wheels and gears 
in the adding machine invented by Blaise Pascal in 1642 are imi
tated in these new machines by connections among tubes that 
transmit electrical pulses from one to another and change their 
states of conduction and non-conduction.

It is important to note that the use of electronic tubes does not 
imply as much incomprehensibility as might at first be supposed. 
True, a vacuum tube is a complex little device, and the things 
it does in a hi-fi system are a clear contradiction of the theory that 
ex nihilo nihil fit. It is reasonable to suppose that an electronic 
machine has a chance to be at least as complicated as a television 
set, particularly if it uses a hundred times as many tubes. But, 
interestingly enough, the use of vacuum tubes in a computer is 
rarely for any such subtle job as selecting modulated waves of a 
certain frequency and amplifying them with a minimum of distor
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tion to produce a faithful image of George Gobel on a twenty-four 
inch screen. Most of the tubes in any calculating machine are 
considered to have two states, which might as well be called “ on” 
and “ off.” Their use does not depend on the subtle variations in 
their characteristics, but much more heavily on the fact that they 
have no moving parts, and can be switched on and off almost liter
ally at lightning speed. The circuits now in use are capable of 
selectively turning tubes on and off at rates exceeding a million 
times a second. That means that ten million additions per minute 
is a comfortable rate of operation.

But the word “million” does not mean much. Perhaps it would 
be better to compare the way these electrons get around with some 
sort of speedy mechanical operation— say an airplane moving at 
supersonic speed. A  late-model electronic computer can multiply 
two ten-digit numbers in sixty microseconds, or 0.00006 of a sec
ond. In that much time, a jet plane, given a running start, can 
fly almost a full inch.

Such high-speed operation would be of little value if it were 
not for the second characteristic of the electronic “ thinkers,” 
namely, that they are automatic. As far as a human operator is 
concerned, any machine that multiplies in less time than it takes 
to lift the finger from the multiply button is going as fast as it has 
to. So the machines that multiply sixteen thousand times a sec
ond are not run by human operators. Instead, additional ma
chinery is included to run through long sequences of operations 
automatically, pushing the right “ buttons” in the right order at 
speeds comparable to those of the arithmetical operations. Need
less to say, the buttons themselves are also electronic; the machines 
cannot afford to wait for anything that moves more slowly than 
electricity.

This internal automatic sequencing is one of many remarkably 
clever inventions involved in the development of the computer field, 
and is certainly more deserving of the name of thinking than the 
processes employed for carrying out arithmetical operations. But 
if that name is to be applied, it must be admitted that the age of 
thinking machines began at least as early as the invention of the 
player piano. There is, in fact, a remarkable similarity between 
the automatic control of a computer and an old-fashioned piano 
roll. The computer’s program, or sequence of operations, fre
quently takes the form of a paper strip with holes that are inter
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preted as signals to punch electronic keys. This does require 
physical motion, and is usually only an input device, the contents 
of which are transferred to some other storage medium to be re
membered for later use. Then, when they are used, they are ex
amined much more quickly than they were originally acquired.

But the description is getting ahead of itself. As far as has been 
observed up to now, these machines have no facility for remember
ing. But then again they do, because they are adding machines, 
and adding machines remember. The simplest of them remember 
only two numbers at a time. One is held as a combination of posi
tions of several wheels, and is usually displayed through a row of 
windows for the information of the operator. The second number 
is punched on a keyboard, where it awaits the opportunity to make 
an addend of itself. If the machine is to multiply automatically, it 
provides a third storage location, so that two numbers may be pre
served while their product is formed in a third register. As the 
complexity of the machine increases, its storage capacity must also 
increase. The cash register at the supermarket remembers two 
numbers at a time in its addition process; at the same time it keeps 
running totals for the day on groceries, produce, meats, and deli
catessen.

Increase this system beyond reasonable bounds, change from 
mechanical to electrical operation, and you have a good facsimile 
of a computer’s memory. Perhaps this does not meet the stan
dards implied by the use of the word “ memory,” but it is the best 
a machine can do. Take away the speed and size, and a fantastic 
giant brain remembers no more elegantly than an alarm clock re
members when its owner wants to arise.

One decision involved in the design of a digital computer is 
precisely how many digits it shall be required to store at any one 
time. These may include constants for reference as well as in
termediate results. A  machine might, for instance, store a table 
of logarithms so that it could extract fifth roots by addition-like 
processes. Other storage locations could be used to store many 
numbers in succession during the course of an operation, each 
number replacing old information that is no longer of consequence. 
But at any given moment each electronic hook has hanging on it 
only the digit that it was most recently assigned to remember.

The methods of storage vary greatly according to need. W her
ever possible, tubes are not used, because each tube takes space,
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power, and air conditioning facilities to keep its dissipated heat 
under control. Other devices replace them, usually at the ex
pense of some speed. Some machines remember by use of small 
electromagnets that are polarized in either of two directions to 
achieve states corresponding to “on” and “ off.” Some use spots of 
light on the faces of cathode ray tubes, and some use magnetic re
cording tape. Here is another example of the computer business 
passing up an opportunity to be more complicated. Magnetic 
tape is capable of remembering this entire address, complete with 
the speaker's tone of voice and the coughs of the audience. But 
computers use it only for the writing of pulses in one direction or 
another to represent zeroes [zeros] and ones.

Most large computers have quite extensive barns for storing 
their numbers, and keeping track of their contents is a real prob
lem. The system generally used is to identify any stored number 
by the location in which it is stored, that is, by another number 
called its “address.” When a computer is ready to make use of 
a previously stored result, it refers to the same group of spots on 
the face of the same tube in the same panel of tubes that it speci
fied when the result was placed there. The same system is used 
in a hat-check room, where it is subject to the same malfunction- 
ings. A  patron does not ask for the pearl gray homburg, size 7 1/2, 
that was checked at about a quarter after nine. He presents a 
stub that testifies to his ownership of whatever is in storage loca
tion 613, and if it turns out to be a red and white beanie with 
two propellors, it will probably not be easy to do anything about 
it. A  computer faced with the same problem would not try to do 
anything about it. The hat-check system is the only memory it 
has, and it would have to believe anything the hat-check girl said.

So it seems that at the heart of an automatic digital computer is 
an adding machine equipped with a piano roll and a check room. 
The inputs, outputs, size and speed, vary according to the job the 
machines are to do. Some are called general purpose computers, 
and feature large check rooms and easy changing of the piano roll. 
The special purpose machines have their programs built in, and in
puts and outputs permanently connected. Into the design of either 
kind go thousands of man-hours of thinking for which the machine 
will eventually get the credit. Electronic engineers design circuits 
to switch tubes reliably at unbelievable speeds. Logical designers 
determine the combinations of these circuits that can change on-
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and-off switching to addition and other arithmetical and logical 
processes. Finally, programmers— a special breed of mathemati
cians— devise sequences of these processes to carry out whatever 
complex jobs the machine must do. Meanwhile, a lot of physical 
labor has gone into the realization of the thoughts of these in
ventors, including the feminine touch provided by the women who 
assemble and wire the delicate components. It would indeed be 
a disappointment if such a machine did not do something very 
impressive. And it would be absurd to use it for jobs beneath its 
capabilities.

There is a moderately popular opinion that seems to spread 
every time a machine does something never done by a machine be
fore. Some people's private systems of logic lead them to the con
clusion that the same machine can eventually do everything that 
has not been done before. There are three types of jobs for 
which computers are suited, and, they fail to include some of the 
opportunities that prompt the suggestion, “ Let a computer do it." 
These three classifications, in fact, almost serve to describe the 
usefulness of machines in general. T o stress the analogy the cate
gories could be referred to as printing-press jobs, bulldozer jobs, 
and rat-trap jobs.

The printing-press type of job is probably the most useful ap
plication for an electronic calculator. When the same job is to be 
done hundreds or thousands of times, whether it involves acting 
or thinking or both, it is well worthwhile to do it once by a method 
that is far more difficult than it has to be, if that method makes the 
next ten thousand times practically effortless. Such a job as cal
culating all payroll deductions and making out paychecks can be 
programmed into a computer fairly simply. It takes longer to do 
so than it would to make the calculations by hand many times 
over, but the machine very soon pays for this extra work, and 
then pays for it again, and then again, and again and again. It 
takes only a little foresight to justify the original effort. And it 
calls for a little oversight to miss this point about computers, as a 
popular magazine did recently. It told of a race between a mathe
matician and a computer to solve an important problem for the 
Atomic Energy Commission, and gleefully reported that the mathe
matician was finished before the problem was fully set up for the 
machine's consideration. This is not surprising to anyone who 
has seen how much more complicated than most problems are the
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programs by which machines solve them. It is just as impracti
cal to use a high-speed computer for an adding machine’s job as it 
would be to use a high-speed printing press for that of a typewriter.

The mistake in the case cited was more the magazine’s than the 
AECs. They were in a hurry and decided to try it. Computers 
were available that had already done some fabulous jobs for them, 
but most of those jobs were more the bulldozer type than the 
printing-press variety. A  bulldozer moves dirt, and anybody can 
do that, even without a shovel if necessary. But when dirt is to be 
moved by the ton, it should be done by a machine or not at all. Some 
mathematical problems are similar, and are actually easier to pro
gram than to solve. Suppose, for instance, that the census bureau 
wanted to know the average income of some ten million people. 
Any schoolboy knows that the process is to add all the incomes 
together and divide by ten million, but only a maniac would try it. 
And if a maniac is not available, an ENIAC or U N IVAC will do.

The third type of problem that justifies the existence of ultra- 
high-speed calculators might be termed the rat-trap type. The 
energy that goes into setting one of those large traps is easily 
sufficient to tear a rat limb from limb without mechanical assist
ance. But the task of dismembering a rat by brute strength calls 
for some cooperation from the victim. On the other hand, the 
energy stored in the spring of the trap patiently awaits the brief 
moment during which a rat is available, and then dispatches the 
job at high speed.

Jobs vaguely like this make good use of the speed of electronic 
calculation, and include the impressive display televised on Election 
Day in November, 1952. The extrapolation of the early election 
returns which predicted the surprising truth was a sequence of ad
ditions, subtractions, multiplications, and divisions carried out in 
a very short time by the U N IV A C  computer. The speed was 
super-human, but the job was a straightforward calculation based 
on statistical theory and past experience. A  Chinese merchant 
with an abacus could have followed the same instructions the 
machine did and arrived at the same result. People would have 
believed him, even though they doubted UNIVAC. They would 
have believed him because he would not have reached an answer 
until at least the middle of the next afternoon. Even the mathe
matician who wrote the program could not have made the predic
tion until it was common knowledge. But the use of a computer



1955] MACHINES THAT THINK 345

took his formula as a handy package of “ frozen thought, ' which it 
thawed and prepared in a micro jiffy.

Thus machines can do for us the thinking jobs that are repeti
tious or cumbersome or need to be done in a hurry. Modern 
civilization provides plenty that meet all three requirements. In 
each case, though, it is necessary to give the machine explicit in
structions. Even the machines that program themselves do so by 
following a programming program. So whether machines think or 
not, they certainly make people think harder.

Maybe this is a good time to end the whole discussion with a 
categorical statement that machines do not think. But we cannot 
overlook the remarkable things that clever designers and pro
grammers have accomplished by sequences of additions. In its 
quaint, machine-like way, a computer can pretty accurately imitate 
many patterns of human behavior. Straightforward calculations 
can be given variations that make programs do more than combine 
a lot of numbers into a single answer. There are machines in use 
that make decisions on the basis of a built-in sense of values, and 
may change their criteria as they learn from experience. Most 
machines are taught to recognize some of their own mistakes, cor
rect them if possible, and summon a maintenance man if the diffi
culty is beyond their comprehension. Computers can guess at 
answers and attempt to prove them, thus imitating inductive reas
oning as well as deductive.

A  computer could even write a symphony, given a program 
that described the mechanics of the symphony, such as number and 
arrangement of movements and the laws of harmony. The 
mechanics, of course, are not enough; a symphony requires a theme 
or melody that “ sounds nice." It would not be hard to program 
a computer to experiment with notes as a kaleidoscope experi
ments with shapes and colors. Its analysis of what sounds nice 
could be very keen, going into mathematical comparisons of wave 
lengths. It would be desirable to have a composer as well as a 
mathematician to work out program details, but the computer it
self would do the writing, possibly producing half a dozen different 
works from the same program. And if a critic mentioned any way 
in which they fell short of being works of art, a correction could 
be built into the program and the machine could try again.

A  popular sport in the field is to program computers to play 
games. This, in fact, is one of the programs included in the in
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structions that come with the GENIAC Electric Brain Construc
tion Kit No. 1, soon available from Berkeley Enterprises. For 
$15.95 you can get all the equipment to “ build your own baby 
genius computer’’ that plays tic-tac-toe. This is an electrical, not 
electronic machine, operating on one flashlight battery, but it is 
probably fast enough to make each move on the basis of what moves 
can possibly follow it. A  large machine programmed for the same 
operation could go to the crude extent of testing all possible sets of 
moves and acting accordingly, since there are only a few thousand 
ways a game of tic-tac-toe can possibly proceed. Such obvious 
shortcuts as always blocking two in a row would make the pro
gram simpler, but still quite mechanical. How, by the way, do 
you determine your moves when you play this game, or any other ?

Is not this more like the real question? W e cannot say either 
“ Machines think” or “ Machines don’t think,” or even “ I don’t 
think machines think,” solely on the basis of a description of what 
machines do. W e must conduct some investigation of how people 
think. If computers are capable of making complex decisions and 
judgments, perhaps people do the same things by the use of similar 
machinery. It is altogether possible that the human brain in
cludes, or maybe is, an organic computing machine, just as the 
frail body of a bat includes an organic radar set.

Notice the avoidance of this consideration in the articles and 
books that deal with the question whether machines think. Each 
involves some assumptions— sometimes clearly stated, sometimes 
tacit, sometimes discoverable only by minute examination. Those 
works which reach the conclusion that machines do think lean on 
these assumptions, and frequently boil down to a fairly trivial 
syllogism: “ If it is assumed that people think like machines, then 
it can be proved that machines think like people.”

They can hardly be expected to do much more than elaborate 
such assumptions, because the brain’s operation is still a consider
able mystery. There is no really definitive explanation of how a 
muscle contracts, much less of how the brain carries out its marvel
lous functions. But the evidence at hand makes something of a 
case for the similarity of the brain and the machines invented to 
imitate it— a similarity closer than that between mechanical devices 
and human muscles. Most remarkable of all is the evidence of 
neurophysiology that the brain and nervous system use electricity 
in their operation. Bodily sensations travel to the brain, and sig
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nals to act go out from it, as pulses of electric current, with varia
tions in potential amounting to about half those used in computing 
machinery. Furthermore, the brain seems to be made up of 
cells that are not unlike electronic tubes in their operation. These 
discoveries place within easy leaping distance the conclusion that 
the brain works just as a computer does. W e like to feel that the 
discovery of electricity in the brain is the last word on its mode 
of operation. But is it not likely that the same conclusions were 
tempting when chemical action in the brain was first noticed, and 
before that when it was first observed that the contents of the head 
are not entirely muscular? It would plainly have been a mistake 
to claim a complete knowledge of the brain’s inner workings be
fore the discovery of electricity, and that should cause us to stop 
and think how many fantastic things may follow, in time, from 
what is known in 1955.

There is evidence that the brain uses more than electricity, or 
at least that it uses electricity in circuits far superior to any yet 
devised by man. A  computer with as many tubes as the brain has 
cells would have a total memory of about three billion digits. A  
leader in the field of parallel research in electronics and neurology 
tells us that such a machine would occupy the whole Empire State 
Building. It would require the entire output of Niagara Falls to 
supply its power, and the full flow of the Niagara River to dissi
pate the heat rising from the inefficiency of the operation of vac
uum tubes. The modern miracles of transistors and printed cir
cuits might reduce these figures by ninety-nine per cent, but there 
would still be a long way to go to achieve a four-pound package 
that draws about twenty-five watts of current. The human brain 
not only meets these rigid specifications, but adds the insult of 
storing about a thousand times as much information as it would 
if each of its cells were a two-state tube.

Even at that, there seems to be a surplus of material in the brain 
for safety, just as there is in other parts of the body. Experiments 
with animal brains show that certain portions may be depleted as 
much as ninety per-cent without any apparent effects in the animal’s 
behavior. It does not seem to matter much which ten per-cent 
is left intact. But if the whole portion is removed, the results are 
disastrous. This is in sharp contrast with present computer de
sign techniques, in which the number of tubes is so minimized
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that the removal or malfunctioning of almost any single tube will 
render the machine useless.

But the issue is not whether thinking is done by crude machinery 
or efficient machinery. W e know that the brain itself is physical 
and natural, and that as the highest natural tool of the mind it 
takes advantage of marvellous natural forces— chemistry and 
electricity, possibly magnetism, thermonuclear energy, or more 
mysterious kinds of energy that man will discover in later cen
turies and use in his machines. How close he can ever come to 
a real thinking machine depends on how much of what we call 
thinking is done by the mind and how much by the machinery of 
the brain.

It is remarkable that in such a discussion we should turn to a 
scientist of two centuries ago for help. Is it a move of desperation 
because more recent science does not have the answers? Or does 
it reflect the fact that Emanuel Swedenborg had a particular gift 
for science that his successors lack? Either explanation is sub
ject to misinterpretation, and the truth lies somewhere between 
them.

Modern research supplies us with a wealth of pertinent facts, 
but hesitates to venture beyond what has been demonstrated on 
the face of an oscilloscope. On the other hand, Swedenborg ex
trapolates freely from the facts known in the eighteenth century, 
and reaches conclusions that time has not altered. He had an 
astounding insight into natural truth long before he was given 
the spiritual sight that made him unique in the history of mankind. 
And a good deal of his prowess in the sciences was due to what 
might be called today a very unscientific attitude.

The amount of factual material available in the smallest province 
of science today almost necessitates an attitude of isolationism in 
any one field. Current definitions of science add the restriction 
of avoiding anything that has not been amply demonstrated. But 
Swedenborg always worked from an assumption not considered 
proved to this day,— that all creation reflects the Divine plan 
of an infinitely intelligent Creator. This attitude, for example, 
accounts for his premature discovery of the true use of the lungs. 
His contemporaries thought it plain that substances useful to the 
blood could not be drawn from thin air, but Swedenborg correctly 
felt or perceived that the blood would not be circulated to the
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lungs except for some such purpose, and he thus assumed the 
existence of oxygen before anyone had demonstrated it.

He did similar tricks in neurophysiology. He certainly had 
the correct idea about nerve impulses being electrical in nature, 
though he did not use the word “ electricity” any more than he 
used the word “oxygen.” He describes in no. 97 of the Rational 
Psychology the transmission of images of sight to the brain. 
“ They run through the cortical glands,” he says, “ with the utmost 
swiftness, nay, they run through their entire . . . structure with 
a contremiscence, as it were, o f the most subtle sort, so that the 
whole gland is made conscious of the image and phenomenon of 
sight.”  Modern probings in the grey matter contribute quanti
tative data on this phenomenon, but nothing essentially new in 
principle. And yet Swedenborg wrote this twenty-nine years 
before Galvano first discovered by experiment any relation between 
electricity and neurology.

W e are encouraged to read on and see if this a priori reasoning 
casts any light on the subject of the machinery of thinking. W e 
find a real treatment of the question whether machines think, or, 
as it has been rephrased, whether thought is mechanical. There 
is a temptation to quote here an excerpt or two from each of num
bers 91 to 174 of the Rational Psychology. But beside lengthen
ing this treatment, such a selection might give readers the im
pression they had seen all that was applicable, and thus tend to de
prive them of the experience of reading this series all the way 
through with this issue in mind.

In his usual thorough and careful style, Swedenborg describes 
the processes of perception, imagination, and memory in numbers 
91 to 122. If we skip thence to number 140, we find the series 
continued through intellection, thought, reasoning and judgment. 
Here it is pointed out that imagination is a superior sight, which 
sees collectively the things the eye saw successively. But thought 
takes these ideas of the imagination, and by examining them 
“ brings forth a new idea never before presented to the sight; and 
this by an analysis not unlike infinitesimal calculus, that is to say, 
by the rules of natural philosophy and by a mode of reduction, 
transposition, and equation”  (no. 142). The infinitesimal calculus 
here mentioned is the differential and integral calculus, which was 
the latest thing in mathematics at the beginning of the Eighteenth
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Century. Perhaps if the Rational Psychology had been written in 
1955, Swedenborg would have said ‘‘game-theoretical analysis." 
Perhaps he would have said “ electronic computation.” At any 
rate, he does describe thought as a combination of facts into an 
equation that is run through successively to acquire a result that 
was not in the memory before. “ Moreover (no. 144), these ideas 
impress themselves on our memory as though they were impressed 
on one of the senses." That is, the result of a thought becomes 
a reality that can be used in later analyses.

The Rational Psychology seems to describe thought as a me
chanical process remarkably like that used in present-day com
puters. But Swedenborg never lets the reader lose sight of the 
fact that a human being does more than think. As the reader may 
have suspected, the numbers that were skipped above (123 to 139) 
are really the most important. They describe the “pure intellect,” 
that efficient cause which acts through the first natural forms in 
the brain to control the thought process and make use of it. 
This pure intellect is described as knowing without instruction 
the inmosts of the sciences, and from them “ it prescribes to the 
several operations of our mind rules and laws which are equally 
concealed from us as the form of the brain, heart or stomach is 
concealed” (no. 129). Thus a human being enjoys the use of 
a built-in super-electronic computer without the involved jobs of 
maintenance, programming, or conscious control. The pure in
tellect governs it with laws of logic that go deeper than any of the 
instruction that helps in the training of this machine through youth. 
“ This is the reason,” Swedenborg points out, “ why we learn the 
philosophical sciences, such as logic and the other theoretical sci
ences, from our own selves and from an inner examination of our 
own thoughts and speech” (no. 129).

As well as directing the operation of the computing circuits of 
the brain, the pure intellect maintains constant contact between 
this machinery and the soul to which the machinery belongs. It 
is this soul that is living and conscious, and the brain actually does 
nothing without its cooperation, even to the sensations of the 
body. Look at these three sequences of letters:

SWEDENBORG WAVANNAVAW HTDPGFXUYQ

In seeing and remembering them you use an impressive collection 
of machinery, including a television camera which cables electrical
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impulses representing the shapes to the cortex of the brain. If 
you are asked to recite the sequences from memory, motor con
trols also come into play as you translate shapes into sounds and 
generate them with the machinery of the throat and lungs.

But can you recall and repeat them without looking? The first 
group, yes; the second, possibly; the third, probably not. From 
a machine standpoint, the three problems are exactly alike, and 
the brain has no physical reason for handling them any differ
ently. And yet the results are different. The reason is that the 
eye does not see, nor the cortex remember, nor the brain translate, 
nor the mouth speak, as machinery alone. The soul alone sees, 
and learns to do so by the use of the eye and by correspondences. 
The sequence Sw e d e n b o r g  w a s  recognized by acquired corre
spondences. Not only was it remembered, but the sight of it 
stirred a hundred other thoughts associated with that name. In
deed, the thoughts and ideas were seen more clearly than the name 
was seen, and helped in the vocal reconstruction of it.

The sequence w a v a n n a v a w  brought no memories with it, and 
yet it was somewhat easy to remember because of natural corre
spondences about it. The letters were symmetrical about the 
center, and fit together in a harmonious pattern, and if you did 
make a mistake in remembering them you probably substituted 
letters that made similar patterns, demonstrating once again that 
the ideas were seen by the soul more clearly than the shapes by 
the eye.

How can it be said, more clearly? The evidence is in the third 
sequence. With neither acquired nor natural correspondences to 
assist, the sequence h t d p g f x u y q  was virtually hopeless as a 
memory exercise. It can hardly be said that it was seen at all, 
since it cannot be recalled and would probably not even be rec
ognized if seen again.

This is as it should be. A  man must sometimes do less than a 
computer, just as he sometimes does more. The soul has con
stant surveillance over the brain machine, but also has freedom to 
select, to focus on one thing at a time even more sharply than does 
the eye, and to ignore useless information. To a computer there 
is no distinction of useful versus useless; all inputs are given es
sentially the same treatment.

The governing force of the pure intellect and the deeper sight
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of the soul make the brain a machine truly worthwhile. The 
brain collects and digests appearances and facts, and in these the 
pure intellect has the power to see truths. These truths affect the 
treatment of new impressions by the brain, and build up patterns in 
which ever deeper truths are seen. This is the Divinely appointed 
means by which man acquires wisdom, making use of a computing 
machine more marvellous than any made of gears or tubes. This 
machine, however, is a special-purpose one, designed for the de
velopment of wisdom in the mind. It is not intended to be used 
as a computer, or even like a computer. Man is not burdened 
with the amount of machinery necessary to solve the most involved 
problems of natural existence. He was given just enough intel
ligence to enable him to devise machines to do his most onerous 
thinking for him, as well as machines for physical labor. He will 
continue to perfect these machines, and they will imitate more and 
more closely the thinking process of their inventors.

In speed, accuracy, endurance, and complexity of formulas 
handled, machines already outdo men. But the lesson in this is 
that man will be happier the sooner he stops trying to compete 
with machines in the sort of thinking they do. He should be 
conscious that his goal is to see deeper truths in what he learns 
than can possibly be acquired by mere reasoning about facts. 
He has the responsibility of perfecting his own machine by edu
cation and practice, and of using its analytical powers in his use in 
life, but the development of his brain is not an end in itself. His 
learning to think with the brain is only a step toward learning to 
perceive better and better with the mind, and toward the acqui
sition of the sort of wisdom that grows with age, even as the think
ing process is beginning to deteriorate. Number 133 of the Ra
tional Psychology puts it this w ay: “ The more intelligent, that is, 
those whose thought or rational analysis more closely approaches 
the pure intellect, have an instantaneous sight and recognition of 
many propositions as being true or false, and this without a pos
teriori demonstration from effects, experience, artificial logic, and 
the scholastic sciences. Frequently, indeed, this is so much the 
case that they are indignant that the mind should wish to demon
strate things which in themselves are clearer, more sure, truer, 
and higher than any demonstration. Attempts at such demonstra
tions they consider as so many twilight shadows which do not en-

[July,
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lighten but rather obscure. Of such sort are we when we become 
pure intelligences or souls, for then we shall laugh . . .  at the 
whole syllogistic logic as a child's game of even and odd.”

This is Swedenborg's description of human thinking at its best, 
and it is far from the realm of machinery. A  mind that has 
reached the state here described has no further use for a thinking 
machine, and so this marvellous mechanism dies with the body. 
If we remember this, we are in a position to use our thinking 
machines more wisely. In this discussion we have used them to 
think about thinking machines, and may have touched on some 
interesting ideas. But we were, after all, playing at a child's game 
of even and odd. The greatest lesson in the whole treatment is 
the one we all knew to begin with. The mind is a gift of God to 
men created in His image, and is given to no animal, much less to 
any machine. This truth is clearer than any demonstration, and 
the recognition of it by the pure intellect surpasses any of the 
ratiocinations of the brain. For our brains, after all, are only 
machines that think.

N OTES BY T H E  ED ITO R

The first volume of the Letters and Memorials of Emanuel Swe
denborg, covering the years of his scientific and philosophic activi
t ie s , was published in 1948, when the Association celebrated its 
fiftieth anniversary. At the time, the hope was expressed that the 
second volume would not await the centenary. Now it can be 
announced that the work is in the hands of the printer and it is 
hoped that it will come off the press in November.

This second volume, which will be printed and bound uniformly 
with the first and paged consecutively with it, will contain all the 
extant letters and memorials written by Swedenborg from 1749 
to the end of his life, when his interests were almost entirely the
ological. Of particular interest will be the letters relating to the 
Gothenburg Trial. As in the first volume, the connective material 
written by the learned translator and editor supplies the back
ground of the documents, weaves them into a continuous story, and 
makes of the whole a documentary biography. There will be fewer 
pages of text, but the book will contain the index to both volumes 
and will be equipped with several appendices.
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