
Letters 

Biological Research Center 

I hope I will not do violence to the 
logic of John Platt's article on national 
laboratories for biology [Science 136, 
859 (1962)] by putting it in the form 
of a syllogism, as follows: 

I. ". . . biologists will simply not be 
able to solve these problems [develop- 
ing a direct read-out microscope, and 
so on] successfully unless they begin to 
form new organizational arrangements" 
(p. 860). 

II. "At present we have no compar- 
able arrangements or organizations 
[comparable to those in the physical 
sciences] for systematically exploring 
and developing new devices and meth- 
ods for basic biological research" 
(p. 859). 

Conclusion. ". . . it may be that the 
only way to achieve [rapid develop- 
ment of new tools for biology] will be 
to take a leaf from the physical scien- 
tists' book and establish a permanent 
national biological research and devel- 
opment center, a kind of small-scale 
Los Alamos for biology" (p. 860). 

Apart from the fact that Los Alamos 
will seem to many scientists a poor 
choice for a model of the laboratory 
of the future, I think that when the 
argument is stated in this form it is 
immediately obvious that the conclu- 
sion does not necessarily follow from 
the two premises. With equal logic (or 
lack thereof) one might state that we 
need to take a leaf from European ex- 
perience with CERN (the European 
Organization for Nuclear Research) and 
establish a supranational biological re- 
search center. Or to move in another 
direction, perhaps such a laboratory 
should have an urban-regional basis. 
For instance, the scientific and engi- 
neering firms of the San Francisco Bay 
area, in cooperation with other indus- 
tries and with educational institutions, 
might pool their resources to establish 
and support such a biological research 
center. The federal government might 
aid such developments through tax re- 
lief to cooperating corporations. 
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From a strictly logical viewpoint 
Platt's conclusion is qualified properly 
by the phrase, "it may be that the only 
way"; however, nowhere in his article 
does he explore the possibility that es- 
tablishment of a national research cen- 
ter may not be the only way. I would 
merely like to suggest that anyone 
seriously considering the problem situ- 
ation so excellently stated by Platt 
should examine several alternative 
methods of dealing with that problem. 

JOHN MARTINSON 

2214 Russell Street, 
Berkeley, California 

On the Moon Illusion 

I read with great interest the articles 
by Rock and Kaufman on the moon il- 
lusion [Science 136, 953, 1023 (1962)]. 
Their proof that the visible terrain be- 
tween the observer and the horizon 
contributes to the moon illusion is an 
important finding and is based on in- 
genious experiments. I cannot, however, 
agree with the authors when they imply 
that the presence of terrain provides 
the sole cause of the illusion. I do not 
think that their method of measuring 
the illusion with the help of two arti- 
ficial moons at optical infinity yields 
the full illusion. They obtained average 
illusion ratios below 1.5, whereas an 
earlier investigator, Pozdena, who had 
his subjects match an artificial moon at 
a distance of 4 meters to the zenith 
and the horizon moon, obtained the 
much larger average illusion ratio of 
2.5. I strongly suspect that additional 
factors, enter into the ordinary moon 
illusion. 

One of these is the angle-of-regard 
illusion, which was most thoroughly 
investigated by Holway and Boring. It 
consists in a strong reduction in ap- 
parent size when the moon is viewed 
with eyes raised or lowered relative to 
the head. Holway and Boring measured 
this illusion by matching the apparent 
moon size with a luminous disk at a 

distance of 3.5 meters. Rock and Kauf- 
man, however, found no effect of eye 
elevation on apparent moon size and 
therefore suspect Holway and Boring's 
results. But there is no necessary con- 
tradiction: Rock and Kaufman used a 
different technique, employing an arti- 
ficial moon at optical infinity as com- 
parison object instead of a luminous 
disk at near distance. In this context, 
they claim that only their technique is 
adequate and has a bearing on the 
ordinary moon illusion. 

To me the difference in the outcome 
of the two experiments makes sense. 
As Rock and Kaufman explain, per- 
ceived size is a function of registered 
distance; with the size of the retinal 
image constant, the larger the distance 
the larger the perceived size. Registered 
distance depends on two kinds of cues, 
convergence of the eyes and configura- 
tional cues when patterned surfaces 
extending toward the object are visible. 
Being caused by eye position, the angle- 
of-regard illusion clearly must be a 
matter of convergence and thus should 
occur only when the distance of at 
least one of the two objects to be com- 
pared is within the effective range of 
convergence. Since this is not the case 
in Rock and Kaufman's experiments, 
it is not surprising that they did not 
obtain the angle-of-regard illusion. 

I turn now to their claim that Hol- 
way and Boring's way of testing the 
moon illusion, by matching an object 
at close distance to the apparent moon 
size, is inadequate. They point out that 
the apparent size of an object at in- 
finite distance is to a high degree un- 
determined because no adequate cues 
for distance are available, and that 
therefore the comparison object ought 
to be at infinity also. I do not agree. I 
prefer the procedure used by Holway 
and Boring and by Pozdena. If a com- 
parison is to tell me something about 
the perceived size of an object, I prefer 
to have as comparison object one whose 
perceived size is accurately determined 
by distance cues and therefore definite 
and not spontaneously variable. 

Rock and Kaufman also claim that 
their method of comparing two moons 
at optical infinity is more in keeping 
with the ordinary moon illusion. They 
overlook here, I think, the work of 
Schur, who showed that the moon illu- 
sion by no means pertains only to ob- 
jects at infinity. Experimenting in dark 
rooms of various- sizes, Schur demon- 
strated a strong size-elevation illusion 
which ties the moon illusion to size 
perception at medium distances. 
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Working with two projected disks of 
light, one in horizontal direction and 
the other above the observer and at the 
same distance from him, Schur found 
a size difference in favor of the hori- 
zontal disk which increased steadily 
with increasing distance of the two 
disks from the observer. The distances 
were varied in six steps from 3 to 33 
meters. For the distance of 3 meters 
the mean illusion ratio amounted to 
1. 16, and at distances of 22 and 33 

meters, to 1.71 and 1.87. Today these 
findings -are supported by the result of 
Hermans' whose illusion ratio of 1.06 
for distances of 4 feet fits well with 
Schur's data (and does not refute them, 
as Rock and Kaufman claim), and by 
the results of Leibowitz and Hartman; 
only Rock and Kaufman's planetarium 
experiment is in disagreement. 

I see Schur's size-elevation illusion 
as a thing apart from the terrain effect. 
Rock and Kaufman surmise that there 

was enough stray light in the rooms 
used by Schur to illuminate the floors. 
I don't think that this explanation is 
tenable. Schur's report shows that a 
great deal of attention was paid to the 
task of keeping -walls and floors in- 
visible; the projectors were completely 
enclosed, and the subjects were not al- 
lowed to become dark-adapted. Besides, 
if Schur's results were really due to a 
vestige of a terrain effect, one would 
expect her illusion ratios to be smaller 
than those obtained by Rock and Kauf- 
man with good terrain visibility. The 
opposite is the case; for the 33-meter 
distance Schur's illusion ratios show 
an effect almost twice as large, and 
with much less variability. Since Schur 
also found her effects to be partly in- 
dependent of the angle-of-regard illu- 
sion--.-she did obtain an, angle-of-regard 
effect with disks of light at distances of 
5.2 meters which, when set against the 
ordinary size-elevation effect, would 
diminish but not overcome it-it looks 
as if we have here a third condition 
which can produce a moon illusion. 

I want only to set the record straight, 
not to advocate more discussion or re- 
search on the ordinary moon illusion. 
As is the case with many phenomena of 
our daily lives, its causes are probably 
too complex to warrant detailed un- 
raveling. But I don't like to see the 
angle-of-regard illusion and the size- 
elevation illusion neglected as unim- 
portant. These facts are of genuine sci- 
entific interest, having relevance to 
perception independent of the moon 
illusion. 

HANS WALLACH 
Department of Psychology and 
Education, Swarthmore College, 
Swarthmore, Pennsylvania 

Kaufman and Rock's thorough in- 
vestigation of the dependence of the 
moon illusion on the presence or ab- 
sence of a visible, uninverted, inter- 
vening terrain makes important reading 
and seems to me, the surviving member 
of the Holway and Boring team and 
Kaufman and Rock's most clearly de- 
fined target, to lend strong support to 
Ptolemy's theory and the effectiveness 
of Emmert's law in this situation. It can 
be said, of course, that Ptolemy's theory 
is Emmert's law, and that everyone 
knows that Emmert's law works. Em- 
nert's law is the principle that the size 

of a perceived object increases with its 
perceived distance in those unusual 
cases, such as a visual afterimage, when 
the size of the retinal image remains 
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constant as actual distance varies. If 
visually filled distance looks greater 
than empty distance, then the horizon 
moon, separated from the observer by 
a filling of terrain, should look further 
off and, subtending always the same 
visual angle, should appear larger. The 
difficulty here is that the preponderance 
of evidence, against which Kaufman 
and Rock cannot do better than set up 
their fiat, is that the horizon moon looks 
nearer than the moon in elevation. Of 
course, say the subjects, it looks nearer 
because it looks bigger, and that leaves 
us with a paradox. 

Neither Holway and I nor Kaufman 
and Rock made any well-designed study 
of the perceived distances of the moon, 
although Holway and I did ask ques- 
tions about perceived distance of a good 
many observers. If one is studying the 
effect of apparent distance on apparent 
size, one would do well to measure the 
relative apparent distances as well as the 
relative apparent sizes, would one not? 

Kaufman and Rock say that the size 
of the elevated moon is indeterminate. 
Now surely that is nonsense. All size is 
relativistic, and, when not under com- 
parison, size is necessarily indetermi- 
nate. You spend an hour watching a 
puppet show on a lighted stage sur- 
rounded by the dark, the curtain falls, 
the general lights go on, and the actors 
themselves who make the little figures 
work appear to take their bow. A gasp 
of astonishment goes through the audi- 
ence when these apparent giants appear. 
Actually, the puppets lost apparent size 
when they lost their standard of com- 
parison. No perceived object has de- 
terminate size except as its size is fixed 
in a comparison. 

Then Kaufman and Rock object to 
the fact that Holway and I used heter- 
otelic comparisons of size (heterotelic is 
from tele, afar, as in telescope, not 
from telos, end, as in teleology). Ab- 
stractive comparisons, such as the het- 
erochromatic equating of visual bright- 
nesses, are more difficult to make than 
judgments of identity, but they are not 
invalid. The measure of difficulty lies 
in the large size of the interval of un- 
certainty about the point of subjective 
equality and in the longer decision times 
for the more uncertain judgments. Giv- 
en a difference somewhat larger than 
the interval of uncertainty, be that in- 
terval large or small, the judgment is 
immediate. Hoiway and I found, for 
our extreme heterotelic comparisons, 
that the judgments were certain and 
instant. Conversely, even identity judg- 
ments near the critical point are slow 
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and unsure. There is nothing wrong 
with the heterotelic method except thai 
it is less precise than homotelic com- 
parisons of size, or, one might say, 
the heterotelic method is as accurate 
as the homotelic but in respect of larger 
units. 

Now let us raise the question as to 
how much we must stretch credulity to 
believe that Emmert's law, set up by 
the filled distance of the terrain, can 
account for the moon illusion. I have 
read Wallach's letter about these re- 
searches with assent. He notes that 
there is probably no single correct the- 
ory of the moon illusion, and even 
Kaufman and Rock admit in a note that 
more than one principle may be oper- 
ating synchronously. Emmert's law is 
consistent with the principle of size 
constancy: that the receding object 
maintains the same apparent size as its 
retinal image shrinks, and thus that a 
receding object whose retinal image 
does not shrink (an after image) grows 
in apparent size. Another law, incom- 
patible with this one, might be called 
Euclid's: a receding object appears to 
shrink in size as its retinal image 
shrinks; and conversely, mutatis mu- 
tandis. The observers in the Holway 
and Boring studies were appealing to 
Euclid's principle when they said that 
the horizon moon looked near because 
it looked so large. Certainly this prin- 
ciple often works, and then, of course, 
size constancy fails. 

Now, Kaufman and Rock are arguing 
that these two principles operate simul- 
taneously, each of them effectively, 
though in opposite directions. They 
adopt Woodworth and Schlosberg's 
word register, which means that a per- 
ceptual cue operates below the level of 
consciousness. A distance may be great 
as registered while being small as per- 
ceived. Let me extend this argument 
and suggest its treachery by being ex- 
plicit. The visible terrain is effective as 
a cue. It operates below the level of 
consciousness to register the moon as 
far away. Under Emmert's law the 
moon is thus, because of its remote 
registry, perceived as large. Looking 
large, it seems, under Euclid's principle, 
near. And might one not then add that, 
under Emmert's law appearing near, it 
looks small? That would be the whole 
circle of logic of these two principles: 
the horizon moon, being far, is big; 
being big, is near; being near, is small. 
Obviously, still more research and more 
thinking are needed on this matter. 

Kaufman and Rock could have aided 
their readers by being more precise in 
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their terminology. Again and again they 
speak of "the greater apparent distance" 
of the horizon moon. Only occasionally 
do they use the word register, intro- 
ducing it in connection with a half- 
hearted admission that the apparent 
distance to the horizon moon may be 
small although the registered distance 
is great. They speak of "phenomenal 
size" and seem to mean by that term 
the consciously apparent distance. They 
speak occasionally of "report" as if it 
could be expected to contradict the 
character of the phenomenon reported 
upon. The situation described and the 
theory based upon it need careful ex- 
plication, and it would help were these 
five words defined and used with rigor: 
apparent, perceived, registered, phe- 
nomenal, and reported. Then the para- 
dox outlined earlier would become clear 
-or so I think. 

EDWIN G. BORING 
Psychological Laboratories, 
Harvard University, 
Cambridge, Massachusetts 

Wallach and Boring make a number 
of interesting points concerning our 
work on the moon illusion. On the 
whole they raise different arguments, 
except for one on which they agree. 
They both defend the method used by 
Boring and his colleagues (and Pozdena) 
to measure the moon illusion (in fact, 
Wallach believes it preferable to the 
method we have developed). We still 
disagree. The disk projected on the 
nearby screen in Boring's method ap- 
pears to be of a definite linear size. But 
the moon does not; we believe it is 
correct to say that the moon is inde- 
terminate as far as an impression of 
linear size is concerned. How, therefore, 
can we rely on a comparison object 
which appears to be of a definite linear 
size to tell us about the apparent size 
of the moon? Wallach implies that such 
a comparison is desirable because at 
least the size of the comparison object 
is stable and definite. How, then, does 
he explain the fact reported by Boring 
that, if the observer backs away from 
the screen, the disk he has just selected 
no longer appears to match the moon? 
Obviously the moon's size would not 
be affected by these few additional feet 
and the disk's size would not change, 
because size constancy would obtain. 
Apparently the observer is, at least in 
part, comparing the moon and the disk 
in terms of their visual angles. Where 
is the stabilityr of the comparison ob- 
ject Wallach hints at? (It is surprising 
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to find Wallach arguing for Boring's 
method when he has recently published 
a paper, with McKenna, the main con- 
clusion of which is that comparison of 
an indeterminate object at an indetermi- 
nate distance with a determinate object 
at a determinate distance is essentially 
not possible!) 

Boring's statement that all size is 
necessarily relativistic obscures the im- 
portant difference between determinate 
and indeterminate linear size. An apple 
at some definite distance has determi- 
nate size, whether or not one is com- 
paring it to anything. Of course, by 
"determinate size" we mean a size that 
has meaning in the whole scale of sizes 
in our world (for example, smaller than 
the hand but bigger than a grape), and 
this is no doubt what Boring means by 
"relative." But the size of the moon, 
particularly when it is at the zenith, is 
none of these. One cannot rank it any- 
where on the scale of linear sizes we 
deal with. It is not even necessarily 
very large, linearly speaking. Unlike 
the apple, it is indeterminate, and for 
a very good reason. Its distance is more 
or less indeterminate. That it is inde- 
terminate is an empirical fact. Subjects 
cannot decide or agree on its linear 
size. Of course, the moon does have a 
size relative to other astronomical ob- 
jects-for example, to the distance be- 
tween two stars, or to itself in other 
positions. But this is not a matter of 
relative linear size. Our method is based 
on such a nonlinear comparison. 

Wallach seems to forget that our 
focus was the moon illusion as it exists 
in daily life. Are we to believe that that 
illusion requires comparison of the 
moon with some nearby object and that 
it is the cross-comparison with that ob- 
ject that mediates the moon illusion? 
That is, are we to believe that the illu- 
sion is based on the observer's first 
comparing, say, the zenith moon with 
some nearby object and, on some other 
occasion, comparing the horizon moon 
with that object? When we say the 
horizon moon seems large to us, don't 
we mean large in comparison to the 
size we remember the zenith moon to 
be? That is why we strove to use a 
method wherein the observer could 
compare one moon with the other, as 
he does in daily life. Even if such a 
comparison is not reliable for the rea- 
son Wallach suggests (although we don't 
agree that this is the case), the plain 
fact is that that comparison is the moon 
illusion. Boring himself said in 1943 
that the illusion "is a comparison of the 
moon with itself seen previously." 
14 SEPTEMBER 1962 
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to measure O.D. When red cell hemolysate is added he gets an almost black solution. With 
"normal" cells, it will turn red in about thirty minutes; with deficient cells it might take 
several days to turn red. Now I understand everyone is happy-both here at Sigma and down 
in New Guinea. 

In case you are wondering why anyone would want to study G-6-P Dehydrogenase, please see 
the references below. It seems that some people get born without their share of it and they 
might be heading for trouble unless we learn more about it. About 10% of the children in 
Sardinia who have this deficiency will die if they eat fava beans which seem to be harmless 
to others. Many people are afflicted with Hemolytic Anemia following certain therapy, ex- 
posure to naphthalene, etc., and it might be well for the physician to consider G-6-P De- 
hydrogenase deficiency. About 25% of the American Negroes are deficient. Much more research 
is needed to learn all the ramifications of this enzyme, and Sigma is the only reputable U.S. 
producer of the vital reagents needed to facilitate this work. 

References: 
1) Tarlov, et al., "Primaquine Sensitivity", Arch. Int. Med., 109, 209, 

(1962). 
2) Marks, et al., "Erythrocytic Glucose-6-Phosphate Dehydrogenase of 

Normal and Mutant Subjects", J.B.C., 236, No. 1, (1961). 
3) Kellermeyer, et al., "Hemolytic Effects of Therapeutic Drugs", J. Am. 

Med. Assoc., 180, 388, (1962). 

P.S. If you like these discourses, let us know and we will try to find time to write some more 
of them. Life at Sigma is sure exciting, and we love to tell people about it. 
Anyone looking for a job? 
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Wallach's defense of the eye-elevation 
hypothesis is that eye elevation affects 
convergence and convergence could not 
influence the illusion unless "the dis- 
tance of at least one of the two objects 
to be compared is within the effective 
range of convergence." Hence, a nmeth- 
od such as Boring's is required to pro- 
duce the effect. Our question, again, is: 
Does the illusion in daily life require 
mediation by way of some nearby com- 
parison object? If so, no one seems to 
be aware of it. Hence, if Wallach's rea- 
soning is correct, eye elevation could 
not possibly explain the moon illusion, 
although it could explain Boring's find- 
ings. However, a point we made in our 
paper is worth repeating-namely, that 
in spite of the quantitative results based 
on eye elevation, the observers in the 
Holway and Boring studies were im- 

pressed with the large size of the (geo- 
graphical) horizon moon and the small- 
er size of the (geographical) zenith 
moon. 

The supine observer says the zenith 
moon "does not appear large to him, 
yet he equated it to an artificial moon 
to which, when erect, he had already 
equated the horizon moon." As Patrick 
Rizzo recently pointed out in the bul- 
letin of the Amateur Astronomer's As- 
sociation, the moon illusion is a "seem- 
ing," an impression of size. Boring's 
subjects reported this impression while 
giving quantitative data of a different 
kind. In such a case of contradiction it 
is the method employed that must be 
questioned. One final point about Wal- 
lach's argument: we do not understand 
why convergence with respect to the 
nearby comparison object is required 

before eye elevation in viewing the 
zenith moon can emerge as a cause. The 
convergence is the same for the com. 
parison object whether the standard is 
the horizon or the zenith moon. Does 
Wallach mean to suggest that what is 
crucial is the transition from eyes level 
to convergence on a nearby object or 
from eyes elevated to convergence on a 
nearby object? What evidence is there 
for such an effect, and what is its ra- 
tionale? Suppose the observer rests his 
eyes a moment after looking at the 
moon before focusing on the compari- 
son object. Would Wallach now predict 
no moon illusion? 

There is another curious fact. Both 
Wallach and Boring seem to admit that 
our evidence for the role of the terrain 
is convincing (although this hypothesis 
had been discarded ever since Boring's 
research was published 20 years ago). 
If apparent or registered distance does 
affect the illusion as strongly as our 
evidence shows, and if Boring's method 
is indeed a good one, why is it that his 
data show no influence of the terrain? 
For example, Holway and Boring ob- 
tained an illusion ratio of 1.0 when 
observers viewed a horizon moon nor- 
mally and a zenith moon with head 
elevated and eyes level. 

We turn now to a second point. 
Boring still seems reluctant to subscribe 
to the apparent-distance hypothesis (in 
spite of his opening sentence) because 
of what he calls "the preponderance of 
evidence . . . that the horizon moon 
looks nearer than the moon in eleva- 
tion." The preponderance of evidence 
to which he refers is presumably the 
reports of observers that, of the two, 
the horizon moon is nearer. We will 
not repeat here all our reasons for not 
being greatly concerned with this re- 
port. We thought we had done more 
"than set up a fiat" when we suggested 
that such reports were probably based 
on judgmental reactions to the differ- 
ence in phenomenal sizes of the two 
moons (which difference is the moon 
illusion) and when we backed up this 
suggestion by two experiments. One 
showed that subjects do use the appar- 
ent relative size of the moon as a basis 
for answering the question, Which moon 
seems nearer? The other showed that, 
with moons absent, observers do report 
the horizon sky to be farther away than 
the zenith sky. 

Boring tries to reduce our argument 
to an absurdity by the following de- 
duction: if the horizon moon is indeed 
judged nearer because it seems larger, 
it now ought to seem smaller because 
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Alabama, Birmingham. 478 pages. 174 
illustrations and 4 plates in color. New 5th 
(1962) edition. $7.50 

Dr. Boyd presents a clear understanding 
of the nature and cause of disease. The 
reader need have no background in anat- 
omy, physiology or bacteriology. Pre- 
viously titled "An Introduction to Medical 
Science," the new title better describes the 
book's purpose and content. The text has 
been so fully revised that it is virtually a 
new book. 

Pharmacognosy 
By EDWARD P. CLAUS, Ph.D., Ferris 
Institute School of Pharmacy, Big Rapids, 
Michigan. 565 pages, 7" x 10". 227 illus- 
trations and I plate in color. New 4th 
edition. $12.50 

Botanical characteristics and chemical con- 
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and commercial products derived from the 
plant and animal kingdoms are presented 
clearly in this book. The biochemical 
classification of drugs is employed 
throughout. Conforms to the U.S.P. XVI 
and N.F. XI. 
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Edited by HUGH DAVSON, D.Sc., and M. 
GRACE EGGLETON, D.Sc., M.R.C.S., 
University College, London. Foreword by 
SIR CHARLES LOVATT EVANS. 1579 
pages. 851 illustrations and 9 plates. New 
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Features include Wilke on Muscle, Rush- 
ton on Nerves, Whitteridge on Central 
Nervous System, Davson on Special Senses 
and Physiology of Sensation, Daly on' Cir- 
culation and Respiration, Smyth on Bio- 
chemistry and Physiology of Digestion and 
Nutrition, Eggleton on the Kidney, Lewis 
on Temperature and Heat Balance, Hark- 
ness on Reproduction and Endocrines, and 
Datta on Blood. 

LEA & F BIBYE R Washington Square LEA & FEBIGER ~Philadelphia 6, Pa. 

Please send me books circled above or listed in 
margin below. 

I will return book or pay for those I keep with- 
in 60 days of their receipt. 

NAME.................... 

ADDRESS .................. 

CITY ....,,ZONE ... STATE. 
Sc. 9-14-62 

910 

it is judged nearer. We would answer 
that a judgment of this kind (which in 
this case is perhaps only elicited by a 
question) does not influence perceived 
size.dA judgment or inference is not to 
be equated with a sensory cue to dis- 
tance. Perception is rarely if ever in- 
fluenced by knowledge about the situa- 
tion-if it were there would be no moon 
illusion. 

Wallach believes we have not ob- 
tained the full moon illusion, citing 
earlier work by Pozdena in which an 
illusion ratio of 2.5 was obtained. This 
argument has little force when the 
method used by Pozdena (being like 
that of Boring) is itself in question. We 
wonder, however, what Wallach's ex- 
planation is for the fact that Boring and 
his colleagues did not obtain an illusion 
of that magnitude with the same meth- 
od. Their illusion was closer to the 
values we obtained. 

Finally we come to Wallach's refer- 
ence to the earlier experiments of Schur 
in dark rooms of various sizes, and to 
the recent work of Hermans and of 
Liebowitz and Hartman. Common to 
all these experiments is the finding of 
an illusion when equidistant horizon 
and zenith objects are compared in a 
dark field at a finite distance. First, we 
would point out that this method is 
different from that of Boring's. It is in 
fact similar to ours in that both objects 
are now at the same distance. To the 
extent that distance perception is dimin- 
ished in the dark, the method is even 
closer to ours. Hence, Wallach has 
shifted his position insofar as preferred 
methodology is concerned (for example, 
convergence could have little effect if 
both objects are at 33 meters). Second, 
the question arises as to why the effect 
increases with distance (it is quite small 
at 3 meters, for example) if conver- 
gence is what is crucial. Boring an- 
swered this question long ago by saying 
the moon illusion is greatest when dis- 
tance is indeterminate. Third, if the 
previous point is correct, is not the 
ideal experiment one in which distance 
increases to a maximum? (Extrapolation 
from Schur's curves leads to this pre- 
diction, and Hermans made the same 
prediction.) In that case, our indoor ex- 
periment in a dark field with the two 
disks at optical infinity is ideal. Yet we 
obtained only a negligible effect. Our 
planetarium dark-field experiment yield- 
ed a similar result. 

This leaves us with the problem of 
explaining Schur's results and those of 
Liebowitz and Hartman. Perhaps Wal- 
lach is right in stating that our specu- 
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lation that they are based on stray light 
is not tenable. A more promising lead 
is a recent finding of Gruber, King, 
and Link to the effect that an illusion 
indoors depends on the observer's first 
gaining some impression of the dis- 
tances involved in the room prior to 
the darkening of the room-on a kind 
of memory effect which may itself be 
a function of (remembered) apparent 
distance. 

We agree with Boring that there is a 
tendency toward imprecision in our 
use of certain terms. We believe this is 
largely due to the fact that we sought 
to derive the moon illusion from cer- 
tain already known facts and principles 
in the area of size perception. Unfortu- 
nately, that area is itself still beset with 
theoretical difficulties. 

IRVIN ROCK 
Department of Experimental and 
Clinical Psychology, 
Graduate School of Education, 
Yeshiva University, New York 

LLOYD KAUFMAN 
Sperry Gyroscope Company, 
Great Neck, New York 

Battle Not Won 

The item entitled, "Congress shrugs 
at proposals on laboratory animal wel- 
fare" [Science 126, 863 (1962)], could 
easily give the impression that all is 
well and that those interested in animal 
research have little cause for concern. 

It is true that Congress will not have 
time in the few remaining weeks of this 
session to consider proposals to regulate 
research and teaching involving the use 
of animals. It probably is true also that 
most members of Congress do not at 
this time favor such legislation. Further, 
it is true that there are only about 6 
million antivivisectionists in the United 
States-a small minority of the popu- 
lation. 

But this is where the good news ends. 
Members of Congress report that mail 
on the Moulder, Griffiths, and Clark 
bills is running approximately 20 to 1 
in favor of regulation. Experience in 
legislative bodies around the nation 
shows that politicians will, in the end, 
do what they believe the voters want, 
regardless of their own convictions. Ex- 
perience further shows that a tiny mi- 
nority of antivivisectionists can, by 
writing letters day in and day out, create 
an illusion of public sentiment that is 
very difficult to ignore. Thus, the anti- 
vivisectionists won in the states of Illi- 
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