
A DEMAND FOR MORE .. . 

SO NOW 

THERE ARE FOUR 

FOUR BANTAMWARE KITS 

The best miniature glassware?Ban- 
tamware. The best way to use it?in a 
Bantamware Kit. And now there are 
four different kits, for the exact set-up 
you need. 

Kit No. 1 has ball and socket type 
joints on all inclined condenser con- 
nections. A second kit is the same, 
except that it has Teflon? instead of 
glass stopcock plugson all appropriate 
items. A third kit resembles Kit No. 1 
but substitutes standard taper joints 
for ball and socket joints. The fourth 
kit has tapered joints and Teflon stop? 
cock plugs. 

There are over 40 glassware items in 
each kit?all you need for fractiona? 
tion, steam, atrnospheric and vacuum 
distillation, chromatographic analysis, 
extraction, filtration, reflux and 
separation. 

Convenience and utility are provided 
in all Bantamware Kits. Select one of 
them for the exact components you 
need for your laboratory. 

K-27010 TheOriginal with Ball and Socket Joints $440.00 
K-27011 The Original-w/TefIon Stopcocks $444.00 
K-27012 A New Kit-Tapered Joints throughout $438.75 
K-27013 The New Kit-w/Tef Ion Stopcocks $442.75 

New 32 page Bantamware catalog 
BW-2 now available. Write for your 
free copy today. 
? E. I. Du Pont De Nemours & Co. 
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their biological functioning depends 
specifically upon the existence of a 

great diversity of molecules. To speak 
of a DNA or the DNA's is proper, but 
to refer simply to "DNA" as though 
it designated a chemical substance is 
unfortunate and leads to mixed-up 
thinking on the part of those who may 
not be fully initiated. 

Roger J. Williams 

Clayton Foundation Biochemical 
Institute, University of Texas, Austin 

Stimulus Generalization Gradients 

In a recent report [Science 132, 1769 
(1960)] Eliot Hearst compares the stim? 
ulus generalization gradients obtained 
in the case of each of a concurrent pair 
of responses, one response being main? 
tained by an appetitive reward, the oth? 
er by aversive reinforcement. From his 
results he concludes that aversive re? 
inforcement produces greater generali? 
zation (flatter gradient) than an appeti? 
tive reward. This conclusion is not 
warranted from the data presented be? 
cause there is not even an attempt to 

equate the drive level corresponding to 
the two responses. 

Since the earliest Pavlovian work it 
has been known that increased hunger 
(deprivation) flattens the generalization 
gradient of an alimentary conditioned 
reflex. Hearst could have readily manip- 
ulated the flatness of his appetitive gra? 
dient in this fashion. In the case of the 
aversively maintained response, the 
relevant drive variables are the intensity 
of the electric shock, the number of 
shocks received, and the time since the 
delivery of the last shock. Of these, the 
first is particularly significant. By de- 
creasing the shock intensity in condi? 
tioning the avoidance response, a sharp- 
er gradient would have been obtained. 

The equating of drive between posi- 
tively and aversively reinforced habits 
is certainly unattainable in practice, and 
probably even in principle. Thus, 
Hearst's conclusions would in any case 
be questionable. The report would have 
had some factual value, however, if the 
deprivation schedule of the food-rein- 
forced response and the electric shock 
parameters had been clearly described 
in the text. The absence of this informa? 
tion means that the data are not even 
reproducible by the noninitiated reader. 

Michael F. Halasz 
Department of Psychology, 
University of Chicago, 
Chicago, Illinois 

I am glad to have the opportunity to 
make some additional comments on our 
stimulus generalization data and to an? 
swer several points raised by Michael 
Halasz. 

1) Since appetitive and aversive 
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drives have quite different properties, 
any attempt to equate them would be 

very dubious. In my opinion this "ob? 
stacle" does not render futile or ques- 
tionable all comparisons of appetitive 
and aversive behavior. A more positive 
approach to the problem might initially 
involve the design of a model situation 
in which both generalization gradients 
can be obtained, and then an analysis 
of the effects of various factors on the 
relative slopes of the two gradients. In 
our laboratories my co-workers and I 
are currently investigating such vari? 
ables as type of avoidance and reward 
schedule, kind of response measured, 
visual versus auditory cues, method of 
testing, and amount of food depriva? 
tion to determine whether the reported 
results can be generalized to a wider 
variety of experimental conditions. 

2) Extremely flat gradients of the 
sort reported for avoidance have rarely, 
if ever, been noted in prior investiga? 
tions of appetitive drives, even with ex? 
tremely high hunger motivation [for ex? 
ample, with subjects at 60 percent of 
normal body weight (7)]. In support 
of our avoidance findings, Sidman (2) 
has recently presented data which also 
indicate a very flat gradient for the type 
of avoidance behavior we studied; Sid- 
man's results were obtained for an au? 
ditory dimension, and the two subjects 

were trained under different levels of 
shock. 

3) It is not likely that shock param- 
eters are extremely influential variables 
here. The monkey subjects rarely re? 
ceived more than one or two shocks per 
2-hour session, and such factors as 
shock level, number of shocks, and time 
since preceding shock probably are im? 

portant only in a situation where a 

meaningful number of shocks are re? 
ceived. In any case, it was noted in the 

report that no rewards or shocks were 

possible during generalization testing. 
Thus these factors could not have had a 
direct effect during the generalization 
tests sessions. 

4) Halasz's assertion that decreases 
in shock intensity would have resulted 
in sharper avoidance gradients is rather 

premature, since there are very few 

experimental data bearing on this prob? 
lem. As a matter of fact, Sidman (2) 
has recently shown that threefold 

changes in shock duration, though af- 

fecting response rate, have no effect on 

generalization. Additional experimental 
work is needed on this interesting prob? 
lem, however. 

5) The specific parametric values of 
the reported experiment are typical of 
those used in many current comparative 
studies of appetitive and aversive be? 
havior?for example, in several pro- 

ductive investigations of differential 

drug effects on reward-motivated and 
fear-motivated behavior. Limitations of 

space made it impossible for me to in? 
clude several details of the experimental 
method in the published report. The 
monkeys were maintained during the 
experiment on a daily diet of 60 to 70 

Foringer D & G whole diet pellets, and 
each monkey was given one orange im? 

mediately after the session; the subjects 
had thus been food-deprived for ap? 
proximately 22 hours at the beginning 
of each experimental session. Water 
was continuously available in their 
home cages. The shock level was set at 
an intensity of approximately 5 ma 
(0.6-sec duration), and shocks were de- 
livered through a Foringer shock power 
supply and grid scrambler, which ran- 
domly reversed the polarity of the vol? 
tage on the grids. According to the 
animal's particular posture and move? 
ments at the time of punishment, the 
shock might vary by as much as 0.5 to 
1.0 ma from the predetermined value. 

Eliot Hearst 
Clinical Neuropharmacology Research 
Center, Saint Elizabeths Hospital, 
Washington, D.C. 
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- SCIENTIFIC APPARATUS _? 
Klett-Summerson Photoelectric Colorimeters? 
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Eliminate guesswork . . . greasemark mistakes. Get posi? 
tive identification. Simply pull tab and a fresh, clean label 
"pops" out. Fast, self-sticking labels dispensed one at a 
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1000 labels per carton. 
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