
. Cognitive Dissonance 

It is the subject of a new theOlY based on experiments showing 

that the grass is usually not greener on the other side of the 

fence and that grapes are sourest when they are in easy reach 

There is an experiment in psychol
ogy that you can perform easily 

. in your own home if you have a 
child three or four years old. Buy two 
toys that you are fairly sure will be 
equally attractive to the child. Show 
them both to him and say: "Here are 
two nice toys. This one is for you to 
keep. The other I must give back to the 
store." You then hand the child the toy 
that is his to keep and ask: "Which of 
the two toys do you like better?" Studies 
have shown that in such a situation most 
children will tell you they prefer the 
toy they are to keep. 

This response of children seems to 
conflict with the old saying that the grass 
is always greener on the other side of 
the fence. Do adults respond in the same 
way under similar circumstances or does 
the adage indeed become true as we 
grow older? The question is of consider
able interest because the adult world 
is filled with choices and alternative 
courses of action that are often about 
equally attractive. When they make a 
choice of a college or a car or a spouse 
or a home or a political candidate, do 
most people remain satisfied with their 
choice or do they tend to wish they had 
made a different one? Naturally any 
choice may turn out to be a bad one on 
the basis of some objective measure
ment, but the question is: Does some 
psychological process come into play 
immediately after the making of a choice 
that colors one's attitude, either favor
ably or unfavorably, toward the deci
sion? 

To illuminate this question there is an
other experiment one can do at home, 
this time using an adult as a subject 
rather than a child. Buy two presents for 
your wife, again choosing things you 
are reasonably sure she will find about 
equally attractive. Find some plausible 
excuse for having both of them in your 
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possession, show them to your wife and 
ask her to tell you how attractive each 
one is to her. After you have obtained a 
good measurement of attractiveness, tell 
her that she can have one of them, which
ever she chooses. The other you will re
turn to the store. After she has made her 
choice, ask her once more to evaluate 
the attractiveness of each of them. If you 
compare the evaluations of attractive
ness before and after the choice, you will 
probably find that the chosen present 
has increased in attractiveness and the 
rejected one decreased. 

Such behavior can be explained by a 
new theory concerning "cognitive dis
sonance." This theory centers around 
the idea that if a person knows various 
things that are not psychologically con
sistent with one another, he will, in a 
variety of ways, try to make them more 
consistent. Two items of information 

that psychologically do not fit together 
are said to be in a dissonant relation to 
each other. The items of information 
may be about behavior, feelings, opin
ions, things in the environment and so 
on. The word "cognitive" simply em
phasizes that the theory deals with rela
tions among items of information. 

Such items can of course be changed. 
A person can change his opinion; he 
can change his behavior, thereby chang
ing the information he has about it; he 
can even distort his perception and his 
information about the world around him. 
Changes in items of information that pro
duce or restore consistency are referred 
to as dissonance-reducing changes. 

Cognitive dissonance is a motivating 
state of affairs. Just as hunger impels a 
person to eat, so does dissonance impel a 
person to change his opinions or his be
havior. The world, however, is much 

The grass is not always greener on the other side of the fence 
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COII>equences of I/Ulking " decision between two reasonably attractive alternatives 
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AMOUNT OF DISSONANCE REDUCTION 

RECEIVES 
ONE RECORD 
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DISSONANCE REDUCTION is a psychological phenomenon found to occur after a person 

has made a choice between two approximately equal alternatives. The effect of the phe. 

nomenon is to enhance the attractiveness of the chosen object or chosen course of action. 

The chart summarizes the results of an experiment in which high school girls rated the 

attractiveness of 12 "hit" records before and after choosing one of them as a gift. Substan· 
tial dissonance reduction occurred under only one of three experimental conditions de· 

scribed in the text. Under two other conditions no systematic reduction was observed. 
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more ctfectively arranged for hunger 
reduction than it is for dissonance reduc
tion. It is almost always possible to find 
something to eat. It is not always easy to 
reduce dissonance. Sometimes it mav be 
very difficult or even impossible to 
change behavior or opinions that are 
involved in dissonant relations. Conse
quently there are circumstances in which 
appreciable dissonance may persist for 
long periods. 

To understand cognitive . dissonance 
as a motIvatmg state, It IS necessary 

to have a clearer conception of the con
ditions that produce it. The simplest 
definition of dissonance can, perhaps, 
be given in terms of a person's expecta
tions. In the course of our lives we have 
all accumulated a large number of ex
pectations about what things go together 
and what things do not. When such an 
expectation is not fulfilled, dissonance 
occurs. 

For example, a person standing un
protected in the rain would expect to get 
wet. If he found himself in the rain and 
he was not getting wet, there would exist 
dissonance between these two pieces 
of information. This unlikely example is 
one where the expectations of different 
people would all be uniform. There are 
obviously many instances where dif
ferent people would not share the same 
expectations. Someone who is very self
confident might expect to succeed at 
whatever he tried, whereas someone 
who had a low opinion of himself might 
normally expect to fail. Under these cir
cumstances what would produce disso
nance for one person might produce 
consonance for another. In experimental 
investigations, of course, an effort is 
made to provide situations in which ex
pectations are rather uniform. 

Perhaps the best way to explain the 
theory of cognitive dissonance is to show 
its application to specific situations. The 
rest of this article, therefore, will be de
voted to a discussion of three examples 
of cognitive dissonance. I shall discuss 
the effects of making a decision, of lying 
and of temptation. These three exam
ples by no means cover all the situations 
in which dissonance can be created. In
deed, it seldom happens that everything 
a person knows about an action he has 
taken is perfectly consistent with his 
having taken it. The three examples, 
however, may serve to illustrate the 
range of situations in which dissonance 
can be expected to occur. They will also 
serve to show the kinds of dissonance
reduction effects that are obtained un
der a special circumstance: when dis
sonance involves the person's behavior 
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and the action in question is difficult to 
change. 

Let us consider first the consequences 
of making a decision. Imagine the situ
ation of a person who has carefully 
weighed two reasonably attractive al
ternatives and then chosen one of them
a decision that, for our purposes, can 
be regarded as irrevocable. All the in
formation this person has concerning 
the attractive features of the rejected al
ternative (and the possible unattractive 
features of the chosen alternative) are 
now inconsistent, or dissonant, with the 
knowledge that he has made the given 
choice. It is true that the person also 
knows many things that are consistent 
or consonant with the choice he has 
made, which is to say all the attractive 
features of the chosen alternative and 
unattractive features of the rejected one. 
Nevertheless, some dissonance exists and 
after the decision the individual will try 
to reduce the dissonance. 

There are two major ways in which 
the individual can reduce dissonance in 
this situation. He can persuade himself 
that the attractive features of the re
jected <!lternative are not really so attrac
tive as he had originally thought, and 
that the unattractive features of the 
chosen alternative are not really unat
tractive. He can also provide additional 
justification for his choice by exaggerat
ing the attractive features of the chosen 
alternative and the unattractive features 
of the rejected alternative. In other 
words, according to the theory the proc
ess of dissonance reduction should lead, 
after the decision, to an increase in the 
desirability of the chosen alternative 
and a decrease in the desirability of the 
rejected alternative. 

This phenomenon has been demon
strated in a variety of experiments. A 
brief description of one of these will 
suffice to illustrate the precise nature of 
the effect. In an experiment performed 
by Jon Jecker of Stanford University, 
high school girls were asked to

· 
rate the 

attractiveness of each of 12 "hit" records. 
For each girl two records that she had 
rated as being only moderately attrac
tive were selected and she was asked 
which of the two she would like as a gift. 
After having made her choice, the girl 
again rated the attractiveness of all the 
records. The dissonance created by the 
decision could be reduced by increasing 
the attractiveness of the chosen record 
and decreasing the attractiveness of the 
rejected record. Consequently a meas
urement of dissonance reduction could 
be obtained by summing both of these 
kinds of changes in ratings made before 
and after the decision. 

Different experimental variations 
were employed in this experiment in 
order to examipe the dynamics of the 
process of dissonance reduction. Let us 
look at three of these experimental 
variations. In all three conditions the 
girls, when they were making their 
choice, were given to understand there 
was a slight possibility that they might 
actually be given both records. In one 
condition they were asked to rerate the 

records after they had made their choice 
but before they knew definitely whether 
they would receive both records or only 
the one they chose. The results for this 
condition should indicate whether dis
sonance reduction begins with having 
made the choice or whether it is sus
pended until the uncertainty is resolved. 
In a second condition the girls were 
actually given both records after their 
choice and were then asked to rerate 

Further consequences of ma/dng a difficult decision 

95 

© 1962 SCIENTIFIC AMERICAN, INC



all the records. Since they had received 
both records and therefore no dissonance 
existed following the decision, there 
should be no evidence of dissonance re
duction in this condition. In a third 
condition the girls were given only the 
record they chose and were then asked 
to do the rerating. This, of course, re
sembles the normal outcome of a deci
sion and the usual dissonance reduction 
should occur. 

The chart on page 94 shows the 
results for these three conditions. When 
the girls are uncertain as to the outcome, 

or when they receive both r,:cOl'ds, there 
is no dissonance reduction-that is, no 
systematic change in attractiveness of 
the chosen and rejected records. The 
results in both conditions are very close 
to zero-one slightly positive, the other 
slightly negative. When they receive 
only the record they chose, however, 
there is a large systematic change in 
rating to reduce dissonance. Since dis
sonance reduction is only observed in 
this last experimental condition, it is 
evident that dissonance reduction does 
not occur during the process of making 
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CONSEQUENCES OF LYING are found to vary, depending on whether the justHica(on 

for the lie is large or small. In this experiment students were persuaded to tell others that 

a boring experience was really fun. Those in one group were paid only $1 for their co· 
operation; in a second group, $20. The low.paid students, having least justification for lying, 

experienced most dissonance and reduced it by coming to regard the experience favorably. 
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GRADED CHANGE OF OPINION was produced by paying subjects various sums for 

writing essays advocating opinions contrary to their beliefs. When examined later, students 

paid the least had changed their opinion the most to agree with what they had written. Only 
the highest paid group held to their original opinion more strongly than did a control group. 
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a decision but only after the decision is 
made and the outcome is clear. 

Let us turn now to the consequences 
of lying. There are many circumstances 
in which, for one reason or another, an 
individual publicly states something that 
is at variance with his private belief. 
Here again one can expect dissonance 
to arise. There is an inconsistency be
tween knowing that one really believes 
one thing and knowing that one has 
publicly stated something quite differ
ent. Again, to be sure, the individual 
knows things that are consonant with his 
overt, public behavior. All the reasons 
that induced him to make the public 
statement are consonant with his having 
made it and provide him with some 
justification for his behavior. Neverthe
less, some dissonance exists and, accord
ing to the theory, there will be attempts 
to reduce it. The degree to which the 
dissonance is bothersome for the indivi
dual will depend on two things. The 
more deviant his public statement is 
from his private belief, the greater will 
be the dissonance. The greater the 
amount of justification the person has for 
having made the public statement, the 
less bothersome the dissonance will be. 

I-Iow can the dissonance be reduced? 
. One method is obvious. The indi

vid ual can remove the dissonance by re
tracting his public statement. But let us 
consider only those instances in which 
the public statement, once made, cannot 
be changed or withdrawn; in other 
words, in which the behavior is irrevo
cable. Under such circumstances the 
major avenue for reduction of the dis
sonance is change of private opinion. 
That is, if the private opinion were 
changed so that it agreed with what was 
publicly stated, obviously the dissonance 
would be gone. The theory thus leads us 
to expect that after having made an irrev
ocable public statement at variance with 
his private belief, a person will tend to 
change his private belief to bring it into 
line with his public statement. Further
more, the degree to which he changes 
his private belief will depend on the 
amount of justification or the amount of 
pressure for making the public statement 
initially. The less the original justifica
tion or pressure, the greater the dis
sonance and the more the person's pri
vate belief can be expected to change. 

An experiment recently conducted at 
Stanford University by James M. Carl
smith and me illustrates the nature of 
this effect. In the experiment, college 
students were induced to make a state
ment at variance with their own belief. 
It was done by using students who had 
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volunteered to pa�'
,
ticipate in an experi

,� ment to measure motor performance. 
The purported experiment lasted an 
hour and was a boring and fatiguing 
session. At the end of the hour the ex
perimenter thanked the subject for his 
participation, indicating that the experi
ment was over. The real purpose of the 
hour-long session, however, was to pro
vide each subject with an identical ex
perience about which he would have an 
unfavorable opinion. 

At the end of the fatiguing hour the 
experimenter enlisted the subject's aid 
in preparing the next person for the ex
periment. The subject was led to believe 
that, for experimental purposes, the next 
person was supposed to be given the im
pression that the hour's session was go
ing to be very interesting and lots of fun. 
The subject was persuaded to help in 
this deception by telling the next sub
ject, who was waiting in an adjoining 
room, that he himself had just finished 
the hour and that it had indeed been very 
interesting and lots of fun. The first sub
ject was then interviewed by someone 
else to determine his actual private opin
ion of the experiment. 

Two experimental conditions were 
run that differed only in the amount of 
pressure, or justification given the sub
ject for stating a public opinion at vari
ance with his private belief. All subjects, 
of course, had the justification of helping 
to conduct a scientific experiment. In 
addition to this, half of the subjects were 
paid $1 for their help-a relatively small 
amount of money; the other subjects 
were paid $20-a rather large sum for 
the work involved. From the theory we 
would expect that the subjects who were 
paid only $1, having less justification for 
their action, would have more disso
nance and would change their private 
beliefs more in order to reduce the dis
sonance. In other words, we would ex
pect the greatest change in private opin
ion among the subjects given the least 
tangible incentive for changing. 

The upper illustration on the opposite 
page shows the results of the experiment. 
The broken line in the chart shows the 
results for a control group of subjects. 
These subjects participated in the hour
long session and then were asked to give 
their private opinion of it. Their gen
erally unfavorable views are to be ex
pected when no dissonance is induced 
between private belief and public state
ment. It is clear from the chart that intro
ducing such dissonance produced a 
change of opinion so that the subjects 
who were asked to take part in a decep
tion finally came to think better of the 
session than did the control subjects. It 
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The effect of rewards on lying 

is also clear that only in the condition 
where they were paid a dollar is this 
opinion change appreciable. When they 
were paid a lot of money, the justifica
tion for misrepresenting private belief is 
high and there is correspondingly less 
change of opinion to reduce dissonance. 

Another way to summarize the result 
is to say that those who are highly re
warded for doing something that in
volves dissonance change their opinion 
less in the direction of agreeing with 
what they did than those who are given 
very little reward. This result may seem 
surprising, since we are used to think
ing that reward is effective in creating 
change. It must be remembered, how
ever, that the critical factor here is that 
the reward is being used to induce a 
behavior that is dissonant with private 
opinion. 

To show that this result is valid and 
not just a function of the particular 
situation or the particular sums of money 
used for reward, Arthur R. Cohen of 
New York University conducted a simi
lar experiment in a different context. 
Cohen paid subjects to write essays 
advocating an opinion contrary to what 

they really believed. Subjects were paid 
either $10, $5, $1 or 50 cents to do this. 
To measure the extent to which disso
nance was reduced by their changing 
their opinion, each subject was then 
given a questionnaire, which he left un
signed, to determine his private opinion 
on the issue. The extent to which the 
subjects reduced dissonance by chang
ing their opinion to agree with what they 
wrote in the essay is shown in the lower 
illustration on the opposite page. Once 
again it is clear that the smaller the 
original justification for engaging in the 
dissonance-producing action, the greater 
the subsequent change in private opin
ion to bring it into line with the action. 

T he final set of experiments I shall 
discuss deals with the consequences 

of resisting temptation. What happens 
when a person wants something and 
discovers that he cannot have it? Does 
he now want it even more or does he 
persuade himself that it is really not 
worth having? Sometimes our common 
general understanding of human be
havior can provide at least crude an
swers to such questions. In this case, 
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w. & L. E. GURLEY 
562 Fulton Street, Troy, New York 

98 

however, our common understanding is 
ambiguous, because it supplies two con
tradictory answers. Everyone knows the 
meaning of the term "sour grapes"; it is 
the attitude taken by a person who per
suades himself that he really does not 
want what he cannot have. But we are 
also familiar with the opposite reaction. 
The child who is not allowed to eat 
candy and hence loves candy passionate
Iv; the woman who adores expensive 
clothes even though she cannot afford 
to own them; the man who has a hope
less obsession for a woman who spurns 
his attentions. Everyone "understands" 
the behavior of the person who longs for 
what he cannot have. 

Obviously one cannot say one of these 
reactions is wrong and the other is right; 
they both occur. One might at least, 
however, try to answer the question: 
Under what circumstances does one re
action take place and not the other? If 
we examine the question from the point 
of view of the theory of dissonance, a 
partial answer begins to emerge . 

Imagine the psychological situation 
that exists for an individual who is 
tempted to engage in a certain action but 
for one reason or another refrains. An 
analysis of the situation here reveals its 
similaritv to the other dissonance-pro
ducing situations. An individual's knowl
edge concerning the attractive aspects 
of the activity toward which he was 
tempted is dissonant with the knowledge 
that he has refrained from engaging in 
the activity. Once more, of course, the 
individual has some knowledge that is 
consonant with his behavior in the situ
ation. All the pressures, reasons and 
justifications for refraining are consonant 
with his actual behavior. Nevertheless, 
the dissonance does exist, and there will 
be psychological activity oriented to
ward reducing this dissonance. 

As we have alreadv seen in connection 
with other illustrations, one major way 
to reduce dissonance is to change one's 
opinions and evaluations in order to 
bring them closer in line with one's 
actual behavior. Therefore when there is 

Temptation accompanied by a severe threat 

Temptation accompanied by (f mild threat 
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From conception to demonstration at AG N . . • 
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ML-l: WORLD'S FIRST FULLY MOBILE NUCLEAR POWER PLANT 
Aerojet-General Nucleonics is engaged in one of the most 

challenging projects ever assigned to an organization special

izing in reactor activities, The project: conceive, build and 

demonstrate a nuclear power plant powerful enough to supply 

400 kw of electricity continuously for a year without refueling 

.. , compact enough to be transported by truck-trailer, flatcar, 

or cargo plane .. ,simple enough to be operated by a small 

crew of trained Army enlisted men", tough enough to with

stand shock, vibration, pressure, and environmental extremes .. , 

and safe enough to be picked up and transported to a new 

site within hours after shutdown, One of the final steps, gener

ation of electricity by the demonstration ML-1, was accom

plished in September, 

The ML-1 is the smallest (40 tons) and hottest (1200°F. outlet 

temperature) nuclear power plant ever to produce electricity, 

''''''''4.�:. 

and is the only plant in which the reactor is coupled directly 

to closed-cycle, high-speed turbo machinery, It is gas

cooled, and fueled with BeO-U02' 

Full responsibility for the ML-1 project was assigned by the 

Atomic Energy Commission to AGN under the Army Gas
Cooled Reactor Systems Program, During management of the 

program, AGN has gained broad experience in all phases of 

lightweight, gas-cooled nuclear power plant design and pro

duction, AGN management skills, high-temperature reactor 

technology, test experience, and project personnel also are 

being applied to studies of advanced ground power plants, 

space power systems, and nuclear ram-jets, 

ML-1 is a joint project of the U. S, Atomic Energy Commission 

and the U. S, Army Corps of Engineers. 

Aerojet-General Nucleonics is located on a 500 acre site in the San Ramon Valley near Livermore, California 

aEmiD" AEROJET -GENERAL NUCLEONICS / San Ramon, California 
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Consequences 0/ resisting temptation when deterrence varies 
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CONSEQUENCES OF TEMPTATION were explored by prohibiting children from playing 

with a desirable toy. Later the children were asked to re·evaluate the attractiveness of the 

forbidden toy. In one case the prohibition was enforced by removing the toy from the child's 

presence. In the second case the prohibition took the form of a threat of severe punishment; 

in the third case, a threat of mild punishment. The chart shows the net per cent of children 

who thought the forbidden toy more attractive after the experiment than before. ("Net 

per cent" means the per cent who found the toy more attractive minus the per cent who 

found it less so.) Evidently only those threatened mildly experienced much dissonance, and 

they reduced it by downgrading toy's desirability. Others thought the toy more desirable. 
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dissonance produced by resisting temp
tation, it can be reduced by derogating 
or devaluing the activity toward which 
one was tempted. This derivation from 
the theory clearly implies the sour
grapes attitude, but both theory and 
experiment tell us that such dissonance
reducing effects will occur only when 
there was insufficient original justifica
tion for the behavior. Where the original 
justification for refraining from the ac
tion was great, little dissonance would 
have occurred and there would have 
been correspondingly little change of 
opinion in order to reduce dissonance. 
Therefore one might expect that if a 
person had resisted temptation in a 
situation of strong prohibition or strong 
threatened punishment, little dissonance 
would have been created and one would 
not observe the sour-grapes effect. One 
would expect this effect only if the per
son resisted temptation under conditions 
of weak deterrent. 

This line of reasoning leaves open the 
question of when the reverse effect oc
curs-that is, the situation in which 
desire for the "unattainable" object is 
increased. Experimentally it is possible 
to look at both effects. This was done 
by Elliot Aronson and Carlsmith, at 
Stanford University, iii an experiment 
that sheds considerable light on the 
problem. The experiment was performed 
with children who were about four years 
old. Each child was individually brought 
into a large playroom in which there 
were five toys on a table. After the child 
had had an opportunity to play briefly 
with each toy, he was asked to rank the 
five in order of attractiveness. The toy 
that the child liked second best was then 
left on the table and the other four toys 
were spread around on the floor. The ex
perimenter told the child that he had to 
leave for a few minutes to do an errand 
but would be back soon. The experi
menter then left the room for 10 min
utes. Various techniques were employed 
to "prohibit" the child from playing with 
the particular toy that he liked second 
best while the experimenter was out of 
the room. 

For different children this prohibition 
was instituted in three different ways. 
In one condition there was no tempta
tion at all; the experimenter told the 
child he could play with any of the toys 
in the room and then took the second
best toy with him when he left. In the 
other two conditions temptation was 
present: the second-best toy was left on 
the table in the experimenter's absence. 
The children were told they could play 
with any of the toys in the room except 
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FIRST, CATCH YOUR TEMPERATURE 

70000F 

ROCKET FUELS 
COMBUSTION 
RANGE 
infrared 
Radiamatic 
Pyrometers 

PROCESS RANGE 

BIOLOGICAL 

fHled·bulb 
therma I systems, 
resistance 
thermometers, 
thermistor probe 

ENVIRONMENTAL 

systems, resist· 
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There's an old recipe for rabbit 
stew that begins: "First, catch 
your rabbit." The salDe could 
be said of extrelDely low, high 
and very precise telDperature 
inputs for data reduction and 
data handling systelDs. Here, 
too, acquiring the proper raw 
lDaterials for processing is of 
fundalDental ilDportance. And 
in this latter instance, wouldn't 
it save a lot of work, worry and 
wherewithal if the salDe people 
who helped you bag your galDe 
in the first place also helped you 
cook it to a turn? Here's what 
we lDean ... 

ALL THE WAY FROM 10K. 
Honeywell has developed stand
ard sensors in hundreds of types, 
sizes and calibration ranges for 
Ineasuring fro In the very bottoIn 
of the therInal scale to 7000°F, 
which is well beyond the COIn
bustion range of Inost rocket 
propellants. Even as you read 
this, Honeywell researchers are 
working to extend the Ineasure
:men t of teIn pera ture with stand
ard sensors nearer and nearer 
to absolute zero at one end of 
the scale, and into the plasIna 
range at the other. 

AND IF YOU CAN'T FIND IT 
IN STOCK, we'll probably be 
able to :make a super-sensor for 
you. If your project involves 
taking' te:mperature under the 
Inost deInanding conditions, ex
treInely close IneasureInent over 
a very short span, or Ineeting 
highly exotic research require· 
:ments, we'll custoIn-tailor a 
sensing eleInent to order, and 
give you our word it will work. 
SOIne of these super-sensors are 
taking profile teInperatures of 
aircraft engine exhausts; SOIne, 
capable of withstanding the 
shock of ninety tiInes gravity, 
are reporting rocket engine teIn
peratures; others are Ineasuring 
atoInic reactor teInperatures up 
to 4000°F with a sensing eleInent 
30" long and 0.035" in diaIneter. 

ONLY THE BEGINNING. You 
:might think that Honeywell 
would be content with the crea
tion of standard and special 

teInperature sensors for every 
conceivable area of scientific in· 
vestigation. Far froIn it. For 
Honeywell supplies everything 
in the data processing chain. 
This includes every kind of sens
ing device or transducer for accu
rately Ineasuring variable in
puts, and this Inaterial is then 
passed on to Honeywell graphic 
recorders, oscillographs, data 
loggers, Inagnetic tape equip
Inent, cOInputers, and other 
data handling systeIns. This 
Inakes it highly practical to 
think in terInS of an all-Honey
well systeIn, cOInplete froIn sens
ing to readout. AInong other 
things, this offers the unargu
able advantage of cOlDpatibility: 
every eleInent along the way 
COInInunicates in the saIne lan
guage, with the requisite speed 
and accuracy. 

SOUND REASONS. There are 
Inany sound reasons for having 
an all-Honeywell data systeIn. 
One of the Inost cogent: Honey
well guarantees that the whole 
asseInblage will work satisfac
torily, by taking full responsi
bility for the perforInance of 
each and every cOInponent Inak
ing up a systeIn. Still another: 
Honeywell's experienced Inan· 
power resources, which assure 
on-tiIne installation and readily 
available follow-up Inaintenance 
service froIn any of 125 Honey
well service centers throughout 
the U.S. and Canada. 

So whether your data handling 
systelD involves an environlDen
tal test chalDber, or leisurely 
logging the telDperature of sea 
water four tilDes a day, you'll 
get usable results, faster and 
easier, if you'll put the whole 
assignlDent in the hands of your 
local HoneyWell field engineer. 
He can tell you lDany ways that 
Honeywell can save you tilDe, 
1D0ney and headaches through
out the entire area of data 
gathering and handling. Or write 
Industrial Products Group, 

Minneapolis·Honeywell,4412 
Wayne Avenue, Philadelphia 44, 
Pennsylvania. 

Honeywell 
[j!) D�t-l�S;�� 

HONEYWELL INTERNATIONAL Sales and Service offices in principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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This is not all offer of these securities for sale. The offer is made ollly by the Prospectus. 

NEW ISSUE August 30, 1962 

$45,000,000 

Air Reduction Company, Incorporated 
31'8% Convertible Subordinated Debentures due August 15, 1987 

Price 100% 
(Plll� accrued interest fro111 August 15, 1962) 

Copies of the Prospectus lIlay be obtained ill auy State in 'l1:hich this 
altlwltltcement is circulated from only sllch of tlil' 1I1ulerwriters, including 
the undersigned, as may la'1.tiully offer these securities in such Slate. 

Kidder, Peabody & Co. Dean Witter & Co. 

Blyth & Co., Inc. The First Boston Corporation Eastman Dillon, Union Securities & Co. 

Glore, Forgan & Co. 

Lazard F reres & Co. 

Goldman, Sachs & Co. Hornblower & Weeks 

Lehman Brothers Merrill Lynch, Pierce, Fenner & Smith 
InCOI'por'iltcd 

Paine, Webber, Jackson & Curtis Salomon Brothers & Hutzler Smith, Barney & Co. 
InCOrl)orilled 

Stone & Webster Securities Corporation White, Weld & Co. 

A. C. Allyn & Co. Bache & Co. Bear, Stearns & Co. A. G. Becker & Co. Clark, Dodge & Co. 
Incorporiltcd Incorporated 

Dominick & Dominick Drexel & Co. Estabrook & Co. Halle & Stieglitz Hayden, Stone & Co. 

Hemphill, Noyes & Co. W. E. Hutton & Co. Lee Higginson Corporation 

W. H. Newbold's Son & Co. Reynolds & Co., Inc. Spencer Trask & Co. 

Inror'pOl'iltcd 

F. S. Moseley & Co. 

G. H. Walker & Co. 

r------------------------------------------------------, 

NEW CONCEPT IN ELECTRONICS EDUCATION 

expressly for students and scientists who need to gain 
a working knowledge of electronic circuits and devices 

New clip-connect electronic experi
mentation chassis plus wired instru
ment units and authoritative text 
"Electronics For Scientists" ... Engi
neered by Heathkit . . .  originated 

by Drs. Malmstadt of U. of Illinois 
and Enke of Princeton ... available 
in various combinations to suit your 
needs. Send for free descripti ve folder, 
specifications and prices. 

HEATH COMPANY ,--,::,.----, 
Benton Harbor 36, Michigan 

Please send Free Instrumentation Folder. --*--
Name ________________________ __ �?.:.���g::!.=7. 

Street ________________________ _ 

City _______________ Zone ____ State _____ _ 

L ___________________________________________ L -_-_-_-_-_- __ -_� __ _ 
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the one on the table. The children in one 
group were threatened with mild pun
ishment if they violated the prohibition, 
whereas those in the other group were 
threatened with more severe punish
ment. (The actual nature of the punish
ment was left unspecified.) 

During his absence from the room 
the experimenter observed each child 
through a one-way mirror. None of the 
children in the temptation conditions 
player! with the prohibited toy. After 10 
minutes were up the experimenter re
turned to the plavroom and each child 
was again allowed to play briefly with 
each of the five toys. The attractiveness 
of each toy for the child was again 
measurcd_ By comparing the before and 
after measurements of the attractiveness 
of the toy the child originally liked sec
ond best, one can assess the effects of the 
prohibition. The results are shown in the 
chart on page 100. 

-\Vhen there was no temptation-that 
is, when the prohibited toy was not 

phvsicallv present-there was of course 
no dissonance, and the preponderant re
sult is an increase in the attractiveness of 
the prohibited toy. When the temptation 
is present but the prohibition is enforced 
by means of a severe threat of punish
ment, there is likewise little dissonance 
created by refraining, and again the 
preponderant result is an increase in the 
attractiveness of the prohibited toy. In 
other words, it seems clear that a pro
hibition that is enforced in such a way 
as not to introduce dissonance results in 
a greater desire for the prohibited ac
tivity. 

Thc results are quite different, how
ever, when the prohibition is enforced 
by only a mild threat of punishment. 
Here we see the result to be cxpected 
from the theory of dissonance. Because 
the justification for refraining from play
ing with the tov is relativelv weak, there 
is appreciable dissonance between the 
child's knowledge that the toy is attrac
tive and his actual behavior. The tend
ency to reduce this dissonance is strong 
enough to more than overcome the ef
fect apparent in the other two condi
tions. Here, as a result of dissonance 
reduction, we see an appreciable sour
grapes phenomenon. 

The theory of cognitive dissonance 
obviously has many implications for ev
eryday life. In addition to throwing light 
on one's own behavior, it would seem to 
carry useful lessons for everyone con
cerned with understanding human be
havior in a world where everything is 
not black and white. 
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RESEARCH D E F EATS AN O L D  E N EMY 

Corros i o n  is  a h u n g ry ene my,  al ways ready to feed 

o n  anyth i n g  m ad e  of m eta l .  Eve ry year it causes 

m o re than 8 b i l l i o n  d o l la rs in d a m age .  

Ce lanese po ly m e r  research is  d o i ng so m eth i n g  

a b o u t  co rros i o n  by d eve l o p i n g  n ew, rust- res i stant 

m ater ia ls  . . .  n ot m eta ls ,  b ut toug h ,  rugged p l asti cs 

that can take the p l ace of m etals in m any 

a p p l i cati ons .  O n e  of the l atest i s  a u n i q u e  

e n g i n e e r i n g  p l asti c  ca l led  Ce lcon .  T h i s  m ate r ia l  

wo n 't rust o r  co rrod e- even when ex posed to the 

attac k  of sea wate r. One of its f i rst uses was i n  

m a r i n e  b i l g e  p u m ps, an  a p p l i cati o n  that 

h as a lways d e m an d ed expens ive b rass. 

Ce lcon i s  a l read y fast re p lac i n g  m etal in h u n d reds 

of "co rrosi o n "  spots. The auto m otive i n d ustry, fo r 

exam ple ,  is p lan n i n g to use Ce lcon 's u n usua l  

p ro pe rties to m a ke c h ro m e  tr i m c l i ps, as  we l l  

as o n e- p i ece i n stru m e nt pane ls  and  

carb u reto r parts. Oth e r  i n d ustr ies a re d esi g n i n g  

p l u m b i n g  f ixtu res, h a rdware a n d  a p p l i a n ces that wi l l  

b e n efit fro m Ce lco n 's c h e m ica l  res istan ce, 

g reat stre ngth and s u  rface beauty. 

A lth o u g h  you m ay n ot a lways recog n ize Ce lcon  

at  wo rk i n  th e p rod u cts you use ,  you can  

be c e rta i n  it  wi l l  be do ing  a b ette r job  fo r yo u .  

Ce lanese Corporat i o n  o f  A m e ri ca, 

522 Fifth Ave n u e, N ew York 36, N. Y. Celanese® Celcon® 

C �ede,  
C H E M I STRY FOR YOU 
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N EW C O N C E PT I N  A 
P O RTA B L E  POW E R  D R I L L  

Black & Decker has come up with two new professional dri l ls :  one a 1/4 " model, the other 

a 3/8" model that provide 20% more usable power. What helped make the new design 

possible? Torrington Drawn Cup Roller Bearings and Needle Bearings - the fi rst t ime 

such b e a r i n g s  have ever b e e n  used i n  a B l a c k  & D e ck e r  p o rt a b l e  p o w e r  t o o l .  

B l a c k  & D e c k e r ' s  research a n d  deve l o p m e n t  e n g i n e e rs 

are c o n stant ly on the a l e rt for  new tech n o l o g i e s  t h at 

contr i b ute to the g rowth of the Company 's  b road l i n e  of 

powe r too ls .  T h e  o bj e ct ives are o n e  or m o re of the fo l

lowi n g : i n c re ased eff i c i e n cy,  powe r and capacity . . •  

red u c e d  w e i g ht ,  s i z e  and cost.  

In t h e  B&D c o ns u m e r  p rod u cts l i n e  of m o d e rate ly 

p r i c e d  t o o l s  f o r  the h o m e  m a r k e t  and l i g h t  s e rv i c e  

t rad es ,  t h e  S a l es D e partm ent  s aw a n e e d  f o r  a h i g h e r

pe rfo rm i n g  p o rtab l e  e l e ctr i c d r i l l  for  the p rofess i o n a l .  

George W. M cC arty, V i c e  P res i d e n t  of B & D ' s  re

search and deve l o p m e nt,  and S am u e l  H. Koh l e r, Devel

opment  E n g i n e e r i n g  M an a g e r ,  reco g n i zed t h e  poss i b i l ity 

of s u c h  a p r o d u ct. But they also saw p r o b l e ms-the n e e d ,  

for  exam p l e ,  to get  a m o re eff i c i e n t  armatu re b e a r i n g  

capab l e  of h i g h e r  pe rfo r m a n c e .  The c o s t  of u s i n g  b a l l  

bear i n g s  c o u l d  b e  m u ch h i g h e r  than d e s i red ; ass e m b ly 

was t i m e - c o n s u m i n g ; m ass p ro d u ct i o n  e c o n o m i e s  w o u l d  

b e  d iffi c u l t  to ach i eve.  

Torrington Drawn Cup Roller Bearing a possibi l ity . . .  
Prev i o u s  to th i s ,  Torr i n gton e n g i n e e rs h ad d e v e l o p e d  

the i r  n e w  D rawn C u p  R o l l e r  Bear i ng and g ath e red e x 

tens ive  t e s t  i nformat i o n  o n  i ts p e rfo r m a n c e  as an  arma

t u r e  bear i n g .  F ro m  these tests , Torr i n gton e n g i n e e rs f e l t  

the i r  new D rawn C u p  R o l l e r  Bear i n g  w a s  i d e a l  for  a p p l i 

c at i o n s  l i ke po rtab l e  e l e ctr ic  t o o l s .  I t  i s  h i g h l y  eff i c i e nt 

i n  h i g h-speed o p e rati o n .  (Armatures g e n e ra l l y  r u n  at 

20,000 to 25 ,000 rpm. )  I t  offe rs h i g h  capac i ty i n  a s m a l l  

c ross s e ct i o n ,  h as a m p l e  p rovi s i o n  for  l u b r i c at i o n  sto r

age and c i r c u l at i o n  and i nstal l s  e a s i l y  by a s i m p l e  p ress 

Principals who collaborated i n  the  deve l o p m ent of 8&D's  

h i g h - p e rform i n g  new p o rtab l e  power d r i l l .  Left to r i g ht,  

R i c h ard R e i c h o l d ,  Torr ington D i st r i ct E n g i n e e r ;  8 & D ' s  Sam

u e l  H .  K o h l e r, Deve l o p m e n t  E n g i n e e r i n g  Manager ;  and 

8 & D ' s  George W. M cCarty, V.P . ,  Research & Deve l o p m e nt. 
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f it .  Most i m p o rtant of a l l ,  t h e  bear i n g s  c o u l d  be c o u nted 

o n  to lower armature bear i n g  c osts by as m u c h  as 50%. 
T o r r i n gton p rese nted the D rawn C u p  story to the B&D 

e n g i n e e r i n g  d e partm e n t  fo r th e i r  c o n s i d e rati o n .  

Joint program dE)veloped t o  evaluate n e w  bearing 
Acti n g  o n  i nformat ion that a D rawn Cup R o l l e r  Bear i n g  

was av a i l a b l e ,  B & D ' s  e n g i n e e r i n g  d e p a rt m e n t  g av e  

Torr i n gton an e l e ctr ic  powe r d r i l l  to be f i tted with ro l l e r  

b e a r i n g s  o n  t h e  armature s h aft. Torr ington i n stal l e d  t h e  

b e a r i n g s  and retu rned the u n it to B & D  for  e n d u rance 

tests.  Afte r l i fe testi n g  and refi n e m e nts, Koh l e r  and 

M c C a rty saw the val u e  of the ro l l e r  b e a r i n g s  and i n st i

tuted n e w  tests o n  a new d e s i g n - a  s p e c i al If/' d r i l l .  

A l l  of these s u bs e q u e nt tests were c o m p l ete ly s atisfac

tory.  The use of l ow-fr ict ion  rol l e r  bear i n g s  and n e e d l e  

b e a r i n g s  e n a b l e d  B & D  to ut i l i z e  m a n y  exist i n g  c o m po

n e nts and provide 20% m o re power.  I t  a lso resu lted i n  

t re m e n d o u s  sav i n g s  i n  total bear i n g  costs . 

Tod ay,  B & D  h as two new p rofess i o n a l  d ri l l s g o i n g  for  

th e m : o n e  a If/' model ,  the oth e r  a 3/S" model .  Both are 

c o m p l etely e q u i p p e d  with Torr i n gton D rawn Cup R o l l e r  

B e a r i n g s  a n d  N e e d l e  B e a r i n gs-the f i rst t i m e  s u c h  bear

i n g s  h ave ever  b e e n  used on a B & D  p o rtab l e  power too l .  

A l l  i n  a l l ,  i t ' s  a str i k i n g  exam p l e  of c o l l ab o rati o n  be

twee n  the i n d ustr ia l  d e s i g n  e n g i n e e r  and Torr i n gton 

e n g i n e e rs at th e i r  p rod u ctive best.  Torr i ngton i s  at y o u r  

s e rv ice ,  t o o .  We m ake eve ry bas i c  t y p e  of  ant ifr ict ion 

bear i n g .  We ' l l  be g l ad to he lp you app ly  the r i g h t  bear i n g  

t o  w h ateve r p ro d u ct you h ave i n  m i n d .  T h e re ' s  n o  o b l i g a

t ion w h e n  you ca l l i n  a Torr i n gton e n g i n e er .  At Torr in gton,  

s e rv i c e  i s  p art of the p rod u ct. 

Cross section drawing showing location of Drawn Cup Roller 

Bearings in  Black & Decker 's  new p o rtab l e  power d r i l l .  

Torrington Drawn C u p  Roller Bearing h as a o n e � p i e c e ,  heat

treated ste e l  reta i n e r  wh i c h  g u ides  the ro l l e rs .  I t  is c o m pact, 

l i g htwe i g ht,  i n sta l l s  by a p ress f it  in a stra i g ht h o u s i n g  b o re.  

Oth e r  featu res i n c l u d e :  a long preg reased serv ice l i fe, 

o u tstan d i n g  eff i c i e ncy at h i g h  speeds and low u n it cost. 

Black & Decker Portable Power Dril l- i t 's  the  c o m pany's 

fi rst p o rtab l e  power too l  eve r t o  b e  c o m p l ete ly  e q u i pped 

with Torr ington D rawn C u p  R o l l e r  Bear i n g s  and N e e d l e  

Bear ings .  B&D expe rts c o n s i d e r  i t  "an e n t i r e l y  n ew c o n cept 

in d r i l l  power a n d  val u e  that provides 20% m o re usab l e  

power,  m o re g et- u p - a n d - g o  to w h i z  t h r o u g h  the  t o u g h est j o b . "  

PRO G R E S S  T H R O U G H  P R E C I S I O N TH E  TO RRI NGTO N COM PANY �g��I�G1��b 
c��N��6:��l 

S erving i ndu stry throughout the wor ld with a l l  bas i c  types of ant ifr ict ion beari ngs)  metal s p e c i a l t i e s  and rotary swag i n g  mach i nes.  
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TA K E  YO U R  F I RST LO O K  
AT TH E N EW C O NTR O L  DATA 
3 6 00 C O M PUTE R SYSTE M 

E X E C U T E S  O V E R 5 0 0 , 0 0 0  I N ST R U CTI O N S  P E R  S E C O N D ! 
At this speed, a typical Control Data 3600 
system can automatically interchange data with 
peripheral equipment at 4 million characters 
per second. Through additional data channels, 
interchange rates are smoothly expandable to 
1 5  million characters per second. The 3600 
memory is expandable (in 1 6,384 word incre
ments) to 262, 1 44 words * .  

These and many other performance charac
teristics put the Control Data 3600 Computer 

>(5l-hit parity-checked words) 

in a class by itself. This is also true for the 
3 600 programming services.  

The 3600 is designed to take full advantage 
of new programming systems as they are de
veloped-and is already compatible with most 
systems existing today. Yet, it is priced less than 
any computer approaching its capabilities .  

Talk t o  your Control Data representative 
soon about your computing problems and the 
new Control Data 3600 Computer System. 

THE BASIC PROGRAMMING SYSTEMS O F  THE 3600 
MCS (Master Control System) FORTRAN ALGOL COBOL COMPASS 1604 COMPATIBILITY PACKAGE 

Offices : A l b u q u e rq u e  • Beverly H i l l s  • B i r m i n g h a m  • Boston 

> C h ica go • Clevela n d  • D a l l a s  • Dayton • Denver • Detroit 

> H o n ol u l u  • H o u ston • I thaca • Ka n s a s  C ity • M i n nea pol is  
• Newark . Orla n d o . Palo Alto • Toro nto . W a s h i n gton ,  D . C .  
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8100 34th A venue South 
Minneapolis 20, 

Minnesota 

CONTROL  DATA 
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