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New Integrated System for Taking Motion Pictures of 
Living Materials Through Your Microscope 

Designed to take time lapse motion 
pictures of exceptional quality at high 
2nagnification, this new instrument is 
suited to phase contrast as well as all 
other methods of microscopic observa- 
tion. The system is built into a steel 
desk and is carefully engineered to in- 
sure motion pictures that are sharp, 
clear, in perfect register. 
Camera, Drive, and Observation Eyepiece. The 
camera, a 16 mm Bolex, is driven by a 
synchronous motor through a gear box 
which provides 8 framing rates, from 
1 frame in 4 min to 32 frames/min. An 
observation eyepiece permits continu- 
ous observation of the field being pho- 
tographed. 
Dual Light Source. The light source com- 
bines a variable intensity tungsten fila- 
mnent light for viewing, optically aligned 
with a xenon flash lamp for photog- 
raphy. The xenon lamp has a flash 
duration of about 10-4 see, and is con- 
stant in color value over its wide range 
of intensity. 
Anti-vibration Mount. The picture-taking as- 
sembly is isolated from all sources of 
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vibration. Camera and miscroscope are 
independently mounted on a steel plate 
supported on special springs which 
yield a resonant frequency of approxi- 
mately 2 cps for isolation from struc- 
ture-born vibration. 
Incubator (optional). The plexiglas incubator 
has a thermostatically controlled heat 
source and filtered circulating air sys- 
tem, designed to maintain temperature 
at any desired value from ambient to 
40? C. The incubator front has hand 
ports for focusing, and lifts up for com- 
plete access to the microscope. 
Controls. Operating controls are con- 
veniently located in the middle desk 
drawer. The power supply for the flash 
unit is in the locked upper drawer. The 
bottom drawer is for storage. 
The Sage Time Lapse apparatus is 
available in various models to go with 
the microscope of your choice. Sage sup- 
plies the apparatus to go with your 
microscope, and installs it in your lab- 
oratory. For complete details and for 
answers to any questions, write or 
telephone us. 
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Federal University-Laboratory Federal University-Laboratory 

If the proposal of Weinberg [Science 
136, 27 (6 Apr. 1962)] that federal 
laboratories be converted into federal 
universities be adopted, I believe that 
Weinberg himself will preside over the 
demise of a national laboratory that is 
now a good place to do basic research 
and that it is now filling a unique niche 
in our national research effort. The na- 
tional laboratories are institutions where 
nuclear research can be done through 
utilization of special facilities unencum- 
bered by the usual fund-raising activities 
and endless committee duties that are 
found on a university campus. If the 
national laboratories were to become 
federal universities (and to undertake 
research in nonnuclear areas, as sug- 
gested by Weinberg on other occasions), 
would not the national laboratories be- 
come so large and cluttered by staff 
members whose primary responsibility 
was not in nuclear research that their 
present usefulness would be diluted to a 
point no greater than that of a univer- 
sity? There is no doubt in my mind 
(and evidence for the following view 
can be provided) that if the national 
laboratories were to become degree- 
granting institutions, nonresearch activ- 
ities would be imposed upon the staff, 
as follows: development of classroom 
lectures; development of course work; 
development of laboratory courses; de- 
velopment of structures to relate the 
content of one course to that of another 
(that is, a curriculum committee); de- 
velopment of grading procedures (a 
grading committee); development of 
admission policies (an admissions com- 
mittee); development of teaching oppor- 
tunities for graduate students (an in- 
structional committee); and perhaps 
development of administrative struc- 
tures (deans and vice presidents). Even 
if a staff should be brought to the na- 
tional laboratory site from an existing 
academic institution to handle these 
nonresearch duties, I cannot see that 
any increased, total number of graduate 
students could be trained without in- 
creasing the staff of both institutions. 

This is not to say that national uni- 
versities are not needed (how about 
international universities?), but rather 
to urge that such institutions be created 
from new sources, and not by a process 
whereby we are left with no national 
laboratories as we now know them. 

CLAIRE J. SHELLABARGER 

Zoology Department and Medical 
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I congratulate Alvin Weinberg for 
his article, "The federal laboratories 
and science education." It is an excel- 
lent suggestion for a policy that would 
not only increase the supply of scientists 
but also energize them. Weinberg's sug- 
gestion has that combination which 
someone characterized as the wonderful 
dialogue between teacher and student 
in which each transcends himself. 

It seems appropriate to me that big 
users of the output of education (grad- 
uates) should reimburse the education 
bank for what they draw out. Smaller 
users, both private and public, probably 
can't practice this policy, but big users 
of high-talent manpower ought to es- 
tablish at least an equilibrium position 
in their balance of payments with edu- 
cation. Better yet, some should deliber- 
ately get into a creditor position. For- 
tunately, a few companies seem to be 
doing just this. It is heartening to see 
the director of one of the top federal 
laboratories adopt a philosophy so es- 
sential to the long-run regeneration of 
talent. 

It is good, too, that Weinberg took a 
straight-faced look at the implications 
his proposal has for getting the federal 
government further into graduate edu- 
cation. This debate (and there is bound 
to be one) can best be conducted with 
candor at the start. The fact is that 
federal big science is already involved, 
through research grants and contracts 
and through scholarships. The addition- 
al step, suggested by Weinberg, of re- 
casting federal laboratories into combi- 
nation graduate schools and research 
institutions is one that deserves discus- 
sion, to see if benefits will offset poten- 
tial hazards. 

WILLIAM J. PLATT 
Management Sciences Division, 
Stanford Research Institute, 
Menlo Park, California 

I certainly agree with Alvin Wein- 
berg that the federal laboratories should 
play an increasing role in science edu- 
cation to help the 19 out of 20 qualified 
individuals who are not currently get- 
ting their doctorates in science. How- 
ever, I doubt that the granting of grad- 
uate degrees by federal laboratories, as 
proposed, would do anything except di- 
vert graduate students from-universities. 
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undertake graduate training. The prob- 
lem is getting those 19 students to the 
point where they can undertake grad- 
uate training. 
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This is the MIKROS VE-10 for versatile vacuum evaporation work in 
the 0.01 micron range. All valve changes occur automatically at the 
optimum points in the pump operating ranges. Requires no valving 
decisions by the operator-no operator attention during pumpdown 
cycles or during the 30-minute shutdown sequence. Pertinent data: 
BASE PLATE-16" x 16", 21" pumping port, 10 feedthrough ports, 
accepts bell jars to 14". FEEDTHROUGHS-4 filament posts for car- 
bon evaporation and shadow casting. One rotary feedthrough for shut- 
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TYPE 1700 

A convenience-keyed, highly depend- 
able furnace for ignition of precipi- 
tates, assaying, heat treating of glass 
and metals, preheating and various 
heavy-duty lab requirements. Excel- 
lent operating characteristics and spa- 
cious chamber make it ideal for meet- 
ing exacting demands. Wide choice of 
controls (shown above is Type 1700 
with Control Cabinet Assembly fea- 
turing the fully automatic Amplitrol 
controller conveniently mounted). 

* 2000? F CONTINUOUS...2150? F INTER- 
MITTENT 

* CHOICE OF 91/2" X 81/2" X 131/2" OR 
91/2" X 8?/2" X 18" CHAMBER SIZE 

* TWO-SECTION DOOR... EASY TO OPEN 
BOTTOM SECTION ONLY OR BOTH 
SECTIONS AT WILL 

* SCIENTIFICALLY POSITIONED INSU- 
LATION... 6" FIREBRICK AND BACK- 
UP INSULATION 

* STRONG STEEL BODY.. . REINFORCED, 
WELDED CONSTRUCTION 

Price, $310 to $382 without controls. 
Write for descriptive literature and 
name of nearest dealer. 

THERMOLYNE CORPORATION 
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of the Oak Ridge National Laboratory 
that are concerned with science educa- 
tion and increased attention to the 
quality of high school science teaching 
in the South would be much more valu- 
able than a graduate training program. 
In Tennessee there are few able science 
teachers in either the colleges or the 
high schools; this has been particularly 
true since the formation of Oak Ridge. 
One means of combatting the siphoning 
off of present and potential science 
teachers by federal laboratories such as 
Oak Ridge would be for these labora- 
tories to supplement the salaries of high 
school science teachers and employ 
them during the summer months. An- 
other suggestion is that some of the 
scientists currently employed by these 
laboratories be given a leave of absence, 
with full pay, to teach in neighboring 
small colleges and high schools each 
year. 

JOHN N. FAIN 

National Institutes of Health, 
Bethesda, Maryland 

The suggestion by Weinberg that, by 
playing a greater role in education, big 
science can diminish the manpower 
shortage it has created is worthy of the 
most careful consideration. The coun- 
terpart to this suggestion, described 
below, may also warrant consideration. 

It is widely recognized that big sci- 
ence is playing an ever-increasing role 
in the academic world. The effects of 
this role are not always wholesome; 
they include too frequently decreasing 
attention to teaching as the academi- 
cian's research responsibilities increase. 
Aside from certain improvements in 
academic research management, it is 
suggested that big science in universities 
be organized into research institutes, 
somewhat like the federal laboratories 
described by Weinberg; from there on, 
the plans are similar. 

Thus, the universities living with big 
science provide for dual roles: those 
academicians most capable as re- 
searchers emphasize the search for new 
truths; those most capable as teachers 
emphasize the presentation of truths. 
In only rare cases need an academician 
be only a researcher or only a teacher. 
Perhaps the researcher deals mostly 
with postdoctoral fellows and really 
advanced courses while the teacher 
works mostly with graduate and under- 
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graduate students. The essence of the 
idea is the establishment of emphasis, 
frankly recognized, without the at- 

tempt to be all things to all men. 
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* Developed for use in both stu- 
dent and research laboratories. 

* Wide range of variables make 
the "751B" a highly useful re- 
search lab instrument. 

* Stepped frequency and duration 
controls permit resetting to 
assure consistent, repeatable 
experiments. 

* Wide frequency range of recur- 
rent square wave stimuli of 
variable duration, single im- 
pulses, and continuous DC stim- 
ulation of up to 10 seconds. 

* Synchronizing output for use 
with cathode-ray oscilloscope. 

* Monophasic or biphasic output 
selected by a front panel switch. 

Write for complete technical data 
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Electronic 
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from such organization of academic 
activity, not the least of which would 
be clarification of the roles being 
played. It would no longer be necessary 
for the highly talented researcher to 
pose as a popular teacher for large 
groups of students, and vice versa. That 
all researchers are teachers is implicit, 
and this is exactly what Weinberg 
wishes to exploit. By organizing big 
science into research institutes on uni- 
versity campuses, the best in teaching 
and research would emerge. 

R. C. BARD 
200 Foxcatcher Lane, 
Media, Pennsylvania 

In his thoughtful letter Shellabarger 
makes several points, and I shall dis- 
cuss them one by one. 

1) He seems to imply that, because 
of the pressure of committee work and 
so on, modern American universities 
are fast becoming impossible places in 
which to do basic research or to educate 
graduate students. I think the situation 
is not as bad as Shellabarger suggests; 
certainly if so much of the average 
research professor's time is taken up 
with things not relevant to research, he 
must be getting support from NIH and 
NSF under false pretenses. Nor do I 
believe the teaching of bordering areas 
of science detracts from one's research 
potential; in general, I should think 
that teaching would add to this 
potential. 

Actually, the adjoined or neighboring 
graduate school which I envisage is 
small, averaging about one or two 
graduate students per staff Ph.D. I 
cannot believe that so few graduate 
students could create an undue amount 
of busy work. 

2) Shellabarger suggests that a co- 
operative arrangement with a graduate 
school would divert the federal lab- 
oratories from their primary missions. 
I have already dealt with this point in 
my article, but I will add the following: 
insofar as the mission is basic research, 
graduate students ought to help, not 
hinder, the laboratory to fulfill its mis- 
sion. For applied research the problem 
is more complicated. One would have 
to move slowly and feel one's way; 
any scheme which reduces the ability 
of a national laboratory to move swiftly 
into important areas of development 
would be self-defeating. On this score 
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R. C. BARD 
200 Foxcatcher Lane, 
Media, Pennsylvania 
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sion. For applied research the problem 
is more complicated. One would have 
to move slowly and feel one's way; 
any scheme which reduces the ability 
of a national laboratory to move swiftly 
into important areas of development 
would be self-defeating. On this score 
our own experience with a branch of 
the M.I.T. Practice School has been 
most reassuring. 

3) I have no intention of presiding 
over the demise of any institution, least 
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The REICHERT "FLUOREX" is the most con- 
venient, efficient and safest ultraviolet light 
source since its ingenious design is based 
on nearly fifty years of experience of Reichert ' 

' 

in this field. . ff 
Note these advantages: The completely en- 

closed light path is a safeguard against ex- 
posure to stray UV light * Compensating 
Power Packs prolong the life of Mercury Arc 
Burner * AC input DC output power packs 
increase light intensity * Transitions to rou- 
tine microscopy are accomplished in seconds 
* FLUOREX and microscope are quickly 
aligned to form one integral unit * Com- 
plete instrumentation for the fluorescent- 
antibody technique. 

Write for. literature or request a demon- 
stration of the "FLUOREX" unit and other 
REICHERT instruments for fluorescence micros- 
copy. 
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On April 18th, 1962, the 82-year-old Emil Greiner Co. became GREINER SCIENTIFIC * CORPORATION. This new name serves to underscore a broad new marketing plan 
designed for continued growth through new development and greater service to our custo- 
mers. The already extensive and comprehensive Greiner product line will be further expanded 
to keep pace with surging technological ad- 
vances. Remember the name ... the new 1I 
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even finer service from the same de- SCIENTI F pendable company which has been SCIENTIFIC 
supplying the American laboratory C O R A T I O N 
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LaPine Clinac Pipetters provide complete safety from all types 
of contamination by eliminating mouth pipetting. They give 
superb, precise control with a simple, easy-to-use thumb roller. 

These pipetters allow the pipette angle to be changed so the 
operator's hand can be held at a natural angle. Pipette graduations 
can be seen easily from the best position for greater accuracy in 
skimming off minute quantities of liquid or in delivering fractions 
of a drop with an accuracy of .01 ml or better. 

LaPine Clinac Pipetters can be used in either right or left hand 
without alteration. 

No. S 341-80 LaPine Clinac '"Standard" Pipetter-for volumetric, 
measuring, and serological pipeffttes of various sizes and diamefers. 

Each ................. $15.00 

No. S 341-82 LaPine Clinac "Micro" Pipefftter-especially suited for 
blood pipeftting and establishing chromafography patterns. For pipettes 
up to approximately 1 000 microliters. Each ..................$12.50 
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I How to File a Card in 
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..25 Places at Once 
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I or the buoy scientist, engineer, teacher, business 
I taon or stuident wlo Ihas to kIeep tbasic infornmation on 

f file for use it) a variety of categories, the Genliae 
I ii'Mt (Portable Meemory Init) is specially d esigned. 
I Inforniationi retrieval systeis for persoial ise or 
Isiall card files (from 1000-10,000) withi abstracts, 
original articles or infortnation are iusually cutlltlber- 
somle, expensive and ouit of tile question for small 

I budgets. Butt our P.'M/ is a tlow cost infortiation re- 
trieval systei that is as fast or faster than illich 
I iore expensive Lrs.its. 

Low initial cost, oilly $19.95 for the basic kit witlh 
I two litun(ired cardtis, ioeller, sorting rods and coding 
I instruections low niaintenance withl new cards costing 

$4.00 per 1100 or $30.00 per 1000, are cotnbined with 
I ready access to thiousands of categories. No eleetrical 

vibrators or mieebanical slhtikers are ineecled. No parts I 
| to go oit of opertition. Sorting is by rod and is re- 

mIiarkablyl rapid. 
I Sorting rates are conservatively 400 per minute and 
tI ls is for si1multancols sorting of at least 25 eate- 
f (')l*i-S., tlSinlg extra rodis. i Informationti is coded inito the eards Iby niotchiiig 
prepunchled boles around the edge of the cardl. The 
U riser lneed have no previous knowledge of coding and 
liilay choose as mally categories as is necessary. 
I T'o use yoeu prepare aill abstract on thie card or I 

I actually paste on small articles, microprints, etc. Once 
codedl the cardI is filedI at randolm aud lwill aulto- 

I tiatically appear )htiring sorts for thie categories it 
contaiis. TIe possibilities of the lMUI. informtationt 

I retrieval systeim are uniittieol and enable th1e small 
to miediium size information file to copete in flexi- I 
bility with extremely expensive electroniie sorting de- 
vices. It serve s ax tisefttl adjunct to company inte- 

I gratedt infortmation systems. 
I The Gerniae Portalle Memory UTnit and inforimation | 

retrieval system is a quality products designed for 
i long use. 'I'hlie basic IPMI contains a notebing ihatid 

ptinch, sorting rods, 200 eards and is only $19.95. 
I Add 600 tostage atd handling in the tUnited States, I 

I $1.00 abroad. In NYC add 3% City Sales Tax. Addi- 
I tional eards are $4.00/100, $30.00/1,000. 

Send check or money order to Dept. SC-72-B 
or telephone OR-4-3720 Card Cabinet $8.00 

OLIVER GARFIELD CO., INC. 
1 7 St. Marks Place New York 3, N. Y. 
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,, ~Refrigerator. 

Liquefiers 
CRYENCO experience 

'-j0! covers capacities of 500 watts 
"i< . to 4,000 watts 

I/ tt these temperature ranges: 
300.400 K-NEON 
200-300 K-HYDROG?N 
100-200 K-HELIUM 

At the present time, CRYENCO is building 
three hydrogen refrigerator-liquefiers for asso- 
ciation with bubble chamber research. Cryenco 
engineers have had major responsibilities for 
production of five of the six largest hydrogen 
refrigerator-liquefiers designed for bubble 
chambers in the free world. Experience covers 
refrigerator-liquefiers used in testing rocket 
motors at 10-t6, space chambers for satellite 
and space vehicle environmental studies at 
10-9, as well as bubble chamber applications in 
particle accelerators. Production of related 
items include: nitrogen liquefier, high pres- 
sure cryogenic purifiers, refrigerated dryers, 
low temperature absorbers ortho-parahydrogen 
catalyst, etc. Free your physicists and engi- 
neers for fundamental research! Let Cryenco 
engineers design and build your custom equip- 
ment, meeting your exact requirements. Write 
Cryenco for full details on their low-tempera- 
ture high-vacuum capabilities and experience. 

C O 
Cryogenic Engineering Co. 

: ... '....*'.-: Ave., Denver 16, Colo. 
Low Temperature, High Vacuum 

Equipment and Engineering 
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refrigerator-liquefiers used in testing rocket 
motors at 10-t6, space chambers for satellite 
and space vehicle environmental studies at 
10-9, as well as bubble chamber applications in 
particle accelerators. Production of related 
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C O 
Cryogenic Engineering Co. 

: ... '....*'.-: Ave., Denver 16, Colo. 
Low Temperature, High Vacuum 

Equipment and Engineering 

of all the Oak Ridge National Labora- 
tory. There already are federal labora- 
tories in this country, notably the 
Lawrence Radiation Laboratory, that 
follow a variant of the pattern suggested 
in my article. In Europe, especially in 
the Soviet Union, the pattern seems to 
be a good deal more prevalent than 
here. The experience of these institu- 
tions leads me to believe that such 
university-laboratory arrangements are 
fundamentally sound. 

ALVIN M. WEINBERG 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 

Civil Service Salaries 

I agree in principle with the view 
expressed in the editorial "Federal pay 
reform" in a recent issue of Science 
[136, 461 (11 May 1962)] but do not 
feel that it would be appropriate for 
me, as a federal employee, to comment 
upon the recommendations in detail. 
However, I would like to point out a 
factual error, which tends to give a 
somewhat poorer picture of the present 
situation than is actually justified. 

The current salary range of a GS-7 
position is $5355 to $6345 (not count- 
ing longevity increases) rather than an 
average of $5280, as stated in the edi- 
torial. In addition, since July 1960, 
most physical scientists and engineers 
and many biologists and scientists of 
other types at the GS-7 level have been 
paid the maximum salary-namely, 
$6345. Therefore, at the lower levels 
(recent college graduates), Civil Service 
salaries for scientists are reasonably 
comparable with salaries in private in- 
dustry. 

BENJAMIN LEPSON 
Numerical Analysis Branch, 
U.S. Naval Re.search Laboratory, 
Washington, D.C. 

NASA's Fellowship Program 

The piece in a recent issue by Daniel 
S. Greenberg on NASA's new fellow- 
ship program [Science 136, 305 (27 
Apr. 1962)1 contains two excellent 
points-namely, that the Executive 
branch of the federal government 
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fellowship programs and that the Con- 
gress should consider more positively 
the need for support below the graduate 
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