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RC-2 Automatic Superspeed
Centrifuge* — up to 17,500 RPM
— 37,000 x G — 6 Rotors

RC-3 General Purpose Automatic
Refrigerated Centrifuge — up to
5,000 RPM — 5,140 x G— 70
seconds to top speed, 3 minutes
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$S-3 Automatic Superspeed
Centrifuge* — up to
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cation would take a full lifetime to
write; and the resulting program 1000
years to de-bug. There is no way of
knowing in advance; we must find out
by experimenting.

Dogmatic assertions of the ommpo-
tence of computers tend to stir up a
multiplicity of, often unpleasant, reac-
tions in the reader. They do not have
the supposedly compensating advantage
of being true.

ULRIC NEISSER
Brandeis University,
Waltham, Massachusetts

Self-Stimulation Experiments

Your publication of papers by Mar-
gules and Olds [Science 135, 374
(1962)] and by Hoebel and Teitelbaum
[Science 135, 375 (1962)] leads me to
propose the following physiological ex-
planation of the association which they
describe between mechanisms for self-
stimulation and for feeding in the later-
al hypothalamus. It is my opinion that
in a self-stimulation experiment the
negative feedback loops of normal
feeding mechanisms are replaced by
an artificially constructed loop having
a positive sign.

Under natural conditions, an activa-
tion of the lateral hypothalamus. in-
duces or facilitates feeding behavior.
Included in the many possible varieties
of such behavior is bar pressing—one
of the responses which lateral hypo-
thalamic activity will induce for feed-
ing. Ordinarily such behavior induced
by the lateral hypothalamus leads to
ingestion of food, and this leads in
turn to a number of physiological
changes which inhibit further intake
of food and suppress the activity of
the lateral hypothalamus. But when, as
in a self-stimulation experiment, the

bar pressing leads not to food inges- '

tion but to electrical stimulation of the
lateral hypothalamus, then that part of
the brain can only become still more
active. Consequently the animal is that
much more likely to press the bar
again, and every further press enhances
the chances of more presses. Induced
to press the bar in the first place by a
naturally occurring activation of its
lateral hypothalamus, the animal re-
ceives for its press only a recurrent
stimulation into the region which orig-
inated the bar pressing.

This distinction between a normal,
negative feedback loop and an artifi-
cial, positive loop avoids the paradox
mentioned by Olds [Physiol. Rev. 42,

 MICRO-FLOW PUP*
_ Mumature _"ortable, Battery operated

for uniform infusion at remarkahiy
P reproducub!e rates from 1 ml/half hr
. to 1 mE/?.O hr
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Ideal for applications requiring
slow, uniform infusion of small
quantities of fluid over long pe-
riods of time. The new Sage
Micro-Flow Pump operates by
electrolysis. It generates a gas
that moves a piston, driving fluid
at a uniform rate. The entire
unitis 8” long by %” diam, weighs
28 grams. Capacity is 1 ml
(2.6 ml model also available).

.Can be set to pump at various

rates, by using the appropriate
flow rate setting disk. Flow rate
setters are interchangeable and
are re-useable indefinitely.

The pump complete and ready
for use, with 1 ml/hr flow rate
setter, battery pack and supply
of electrolyte . . . . . $55.00

Flow rate kit with 4 flow rate
setters, 1 ml/half hr; 1 ml/2 hr;
1ml/8 hr; 1 ml/20 hr. .$20.00

(Extra battery packs and elec-
trolyte are available.) *pat. Pending

Send requests for catalog data to

SAGE INSTRUMENTS,INC.
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2 SPRING STREET, WHITE PLAINS, N. Y.
914 WHITE PLAINS 9-4121
Visit Booth 45 at the Federated Societies
Meeting.
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554 (1962)] in these words: “In any
event it is clear that stimulation of the
same lateral area has two usually dis-
sociated effects . . . the effects of the
primary drive itself . . . [and] the effect
of the primary reward related to that
drive. . . . Therefore the possibility
that the electric stimulus constitutes a
simple internal surrogate for either is
unlikely” (pp. 593-94). It seems more
probable that self-stimulation of the
lateral hypothalamus is a surrogate for
natural stimulation of the lateral hypo-
thalamus—nothing else.

If my interpretation for the relation-
ship between feeding and self-stimula-
tion is correct, then one can predict
that any region of the brain where self-
stimulation is observed must function
as a component of a similar physiolog-
ical system, in which the animal can
be taught to use bar pressing as a part
of some normal behavioral sequence.

JoHN R. BROBECK
National Defense Medical Center,
Taipei, Taiwan

While I find myself in sympathy with

Brobeck’s view, I find it difficult to
agree fully for two reasons:

1) At the beginning of a self-stim-
ulation experiment, bar pressing has
never been previously associated with
or been instrumental in feeding beha-
vior. It is a random response like ear
twitching or tail movement, and it
should be kept in mind that any ran-
dom response may be used to trigger
the electric stimulus. The chosen re-
sponse will quickly rise in frequency,
gradually excluding other responses
from the immediate repertory, until the
chosen response predominates and oc-
curs at a maximum possible rate. It is
difficult to understand why this response
should be chosen for repetition just
because of its temporarily contiguous
relationship to the subsequent incre-
ment in lateral hypothalamic activity.
The increment should make all food-
related or other possible responses more
likely, but I do not find in Brobeck’s
explanation any reason why the re-
sponse emitted just prior to artificial
stimulation of the hunger drive should
be marked for immediate repetition.
We think of a hungry animal trying
the habitual responses in an effort to
get food, and if these fail, trying others.
If some item of the new repertory were
followed by a sudden rise in hunger or
in any internal activity generator, would
that response be repeated? If so, why?

2) If the size of the supra-threshold
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BUDGET-PRICE JEM-T6 ELECTRON
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New from TI

42-channel simultaneous
recording of on-off operations

The event/riter* Operations Re-
corder offers proved TI quality
recorder features at the lowest
cost per channel. From 1 to 20
channels can be recorded on 414"
chart—up to 42 channels on a
9%" chart. Flush-mounting or
portable models, finger-tip speed

INDUSTRIAL
PRODUCTS 1
GROUP

P, O. BOX 66027

SENSING « RECORDING « TESTI
THE INSTRUMENTS OF

changer, a-c, d-c or switch closure
inputs (which may be mixed) are
other features which make the
event/riter first choice for con-
tinuous strip chart recording of
on-off operations. Write for com-
plete information.

*A trademark of Texas Instruments Incorporated

TEXAS INSTRUMENTS
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HOUSTON 6. TEXAS

NG . DIGITIZING INSTRUMENTS
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Series 1200
PARR Calorimeter

for determin-
ing the heat
of combus-
tion of solid
and liquid
fuels.

Excellent for
either rou-
tine or re-
search calor-
imetry.

Any of seven different PARR oxygen
bombs can used in the Series 1200
adiabatic calorimeter for testing samples
liberating up to 10,000 calories. The circu-
lating water jacket surrounding the calo-
rimeter chamber can be maintained under
either adiabatic or isothermal temperature
control by manual adjustment or using the
new PARR 2601 Automatic Controller.

Ask for specifications 1200 and 2600

INSTRUMENT COMPANY
MOLINE, ILLINOIS
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IF YOU WORK with A, you know that
there is no A on the standard
typewriter. Perhaps you have tried in-
serting your lambdas by hand . . . or
asking your typist to add the Greek
after she has finished the typing. Her
% may not improve on your X
and it’s all Greek to her. A concern for
A may indicate a concern for other
Greek symbols;

a = K
)\2 = >\20
oa=A+B/)?

If you’re hand lettering your Greek,
you’re wasting your time and confusing
your secretary. Get TYPIT®, let your
- secretary type Greek. With TYPIT®
she can insert any of more than 500
different symbols in copy as she types.
She will not have to lose time or
patience changing keys on the type-
writer. Call your local office machine
dealer or write to us for our catalog of
symbols, or additional information.

)5y

mechanical enterprises, Inc.
3127 Colvin Street
Alexandria, Virginia
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electric field in a self-stimulation test is
approximately a 1-mm sphere, it seems
unlikely that the sphere in such a com-
plex structure as the hypothalamus in
a small animal like the rat is homo-
geneous in regard to function. One mil-
limeter is the cross-sectional diameter
of the whole medial forebrain bundle
which might so far as we know mediate
the whole gamut of emotional control.
Thus, on anatomical considerations
alone it seems that an electric stimulus
here must be having more than one
effect.

Two possible explanations occur to
me; different from Brobeck’s, but equal-
ly plausible.

1) The electric stimulus might sim-
ply activate two different mechanisms,
one yielding eating behavior, the other
yielding behavioral reinforcement. The
mechanisms might be grouped in ana-
tomical proximity in the lateral hypo-
thalamus so that both could be brought
under control of a common  deficit-
sensor (such as the hypothetical glu-
cose receptor). In such a case, a deficit
in nutrients would have two conse-
quences, (i) generating activity directly
in the eating behavior system, and
(ii) lowering thresholds in a “taste”
system so that stimulation by food
would “taste better”; that is, it would
have more power as a positive rein-
forcement over antecedent operant be-
havior patterns. If such an anatomi-
cal proximity existed, electric stimula-
tion, acting as something of a bludgeon,
would have two effects, evoking direct-
ly the eating behavior system and the
positive reinforcement mechanism of
the “taste” system.

2) The electric stimulus has the
same effect as food in the mouth which
causes eating and repetition of antece-
dent behavior. These views are re-
lated both to one another and to Bro-
beck’s view, but they emphasize the
distinction between drive-caused beha-
vior and reward-caused selection of a
particular behavior for repetition. In
drive-caused behavior an antecedent
condition heightens the activity level
of the organism facilitating all beha-
viors, thereby causing an increase in
the diversity of behavior. In reward-
caused behavior a stimulus subsequent
to a random response causes that par-
ticular response to be repeated at the
expense of all other random responses,
thereby diminishing the diversity of
behavior.

JaMEs OLDs
Department of Psychology,
University of Michigan, Ann Arbor
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