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Recent studies by research scientists have further 
NlewN MeW^thod s Extend increased the uses of the Analytical Ultracentrifuge for 

measuring molecular weights and purity of viruses, 
the Usefulness of enzymes, proteins, polymers and a variety of organic 

and inorganic molecules. Here are four new 
the U lt race n t ri fu ge developments as reported in the technical literature. 

Kegeles and Rao at Clark University have m easured the 
molecular weights of chemically reacting systems in the ultra- 

2 gBs Xss i icentrifuge cell using the Archibald "approach-to-equilibrium" 
m ethod. S tudying the enzym e system aipha-chymotrypsin, they 

Interacting Systems showed i to be present in the ultracentrifuge cell as an 

apoc--equilibrium mixture of monomers, dimers, and trimers. This 
\ men t Mis an extensio n of previou s work which showed that the 

Archibald method tapplies to polydisperse non-ideal solutions, 
as well as to monodisperse onideal solutins 

Trautman, at New York's Rockefeller Institute for Medical 
Research, showed that the accuracy of the Archibald method 
can be improved by more precisely locating the position of 

Improved Accuracy uthe meniscus on the ultracentrifuge photographic plate. J---'~____ |He made a detailed study of the optical fine structure at the 
meniscus, and used a special optical aligning procedure with 
a mirror in the ultracentrifuge cell. 

At Stockholm's Nobel Msedical Institute, Ehrenberg reports a 
simplified approach-to-equilibrium method which makes 
measurements from the schlieren curve easier. He runs the 

eSimplified Measurements o r ultracentrifuge fast enough for a peak to begin forming at the 
meniscus so that the schlieren curve is parallel with the 

_j Zbaseline and no extrapolation is necessary. His measurements 
of molecular weight and diffusion constants agree closely 
with those by other methods. 

Van Holde and Baldwin at the University of Wisconsin have 
used short liquid columns to achieve complete sedimentation 

---------- equilibrium in a fraction of the time previously required. Using 
Rapid Equilibrium X liquid columns of only 3 mm, they report equilibrium with sucrose 

in 3 '/2 hours, and with a 1 mm column in only 30 minutes. In 
addition, the authors report that measurements during approach- 
to-equilibrium permit calculation of a diffusion coefficient. 

^ 0 :,,,jIf you are not familiar with the Ultracentrifuge, we will be 
happy to send you copies of "An Introduction to Ultracentrifuge 
Techniques" and the latest issue of "Fractions", a periodical 
sent to owners of Spinco ultracentrifuges, electrophoresis- 
diffusion instruments and amino acid analyzers. Write Spinco 
Division, Beckman Instruments, Inc., Stanford Industrial Park, 
Palo Alto 5, California. 

Sales and service facilities 
are maintained by 

Beckman/International Division B eck i a n 
in fifty countries Sp nco Divientsionc 

s.6oA Beckman Instruments, Inc. 
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Letters Letters 
Education of Science Teachers Education of Science Teachers 

The letter from William W. Porter I1 
[Science 128, 1156 (1958)] is an excel- 
lent illustration of how to promote re- 
sistance to the ideas one advocates. Edu- 
cationists are told that their courses are 
completely worthless. Since they con- 
tinue to offer these courses and even urge 
students to take them, it follows that 
either they are stupid or they are hypo- 
crites. Neither of these accusations is, of 
course, uncommon. 

Furthermore, we are asked to treat 
with respect arguments such as, "the 
world's great teachers, from Buddha, 
Aristotle, and Jesus Christ down to in- 
clude most of our finest contemporary 
teachers, never had any courses in an 
education department." I cannot seem 
to recall exactly what university courses 
Buddha, Aristotle, and Jesus Christ did 
take and therefore cannot adequately 
evaluate the implied recommendation 
that public-school teachers prepare them- 
selves in a similar fashion. However, 
with an ignorance of the facts which I 
suspect is equal to Porter's, I can assert 
that he is wrong about the contemporary 
group. I can maintain that most of our 
finest contemporary teachers have taken 
education courses and are teaching in our 
public schools, unrecognized and unre- 
warded. 

It is stated that the President's science 
adviser is barred from teaching in the 
public schools. This is not strictly accu- 
rate. Most states offer provisional certifi- 
cation, and few, if any, school districts 
would turn down Killian if he would but 
apply. It may be noted that "mere money 
and salary increases" are almost certainly 
necessary, albeit not sufficient, condi- 
tions for an increase in the number of 
high-school teachers that are of this 
caliber. 

Again, Porter seems to overlook the 
fact that the student receiving a general 
secondary teaching certificate from the 
University of California, to take his ex- 
ample, has (i) completed an undergrad- 
uate major in his subject field, (ii) been 
recommended by the department con- 
cerned, (iii) spent two semesters as a 
graduate student, and (iv) taken, as a 
rule, only 17 to 19 hours of education 
courses, which is only slightly more than 
one of his ten semesters of work. If his 
liberal arts backgrolnd is deficient, per- 
haps the liberal arts departments need 
investigation. 

The summer-school situation is typical 
of many universities and occurs for a 
variety of reasons. Among them may be 
noted: (i) the feeling among consider- 
able numbers of teachers that they will 
learn more in education courses than in 
other courses; (ii) the relative rarity of 

The letter from William W. Porter I1 
[Science 128, 1156 (1958)] is an excel- 
lent illustration of how to promote re- 
sistance to the ideas one advocates. Edu- 
cationists are told that their courses are 
completely worthless. Since they con- 
tinue to offer these courses and even urge 
students to take them, it follows that 
either they are stupid or they are hypo- 
crites. Neither of these accusations is, of 
course, uncommon. 

Furthermore, we are asked to treat 
with respect arguments such as, "the 
world's great teachers, from Buddha, 
Aristotle, and Jesus Christ down to in- 
clude most of our finest contemporary 
teachers, never had any courses in an 
education department." I cannot seem 
to recall exactly what university courses 
Buddha, Aristotle, and Jesus Christ did 
take and therefore cannot adequately 
evaluate the implied recommendation 
that public-school teachers prepare them- 
selves in a similar fashion. However, 
with an ignorance of the facts which I 
suspect is equal to Porter's, I can assert 
that he is wrong about the contemporary 
group. I can maintain that most of our 
finest contemporary teachers have taken 
education courses and are teaching in our 
public schools, unrecognized and unre- 
warded. 

It is stated that the President's science 
adviser is barred from teaching in the 
public schools. This is not strictly accu- 
rate. Most states offer provisional certifi- 
cation, and few, if any, school districts 
would turn down Killian if he would but 
apply. It may be noted that "mere money 
and salary increases" are almost certainly 
necessary, albeit not sufficient, condi- 
tions for an increase in the number of 
high-school teachers that are of this 
caliber. 

Again, Porter seems to overlook the 
fact that the student receiving a general 
secondary teaching certificate from the 
University of California, to take his ex- 
ample, has (i) completed an undergrad- 
uate major in his subject field, (ii) been 
recommended by the department con- 
cerned, (iii) spent two semesters as a 
graduate student, and (iv) taken, as a 
rule, only 17 to 19 hours of education 
courses, which is only slightly more than 
one of his ten semesters of work. If his 
liberal arts backgrolnd is deficient, per- 
haps the liberal arts departments need 
investigation. 

The summer-school situation is typical 
of many universities and occurs for a 
variety of reasons. Among them may be 
noted: (i) the feeling among consider- 
able numbers of teachers that they will 
learn more in education courses than in 
other courses; (ii) the relative rarity of 

744 744 

liberal arts (especially science) courses 
appropriate for high-school teachers who 
have already completed undergraduate 
majors but who do not have the time, 
interest, or ability to undertake courses 
designed for prospective research work- 
ers; (iii) the suspicion among the stu- 
dents, not entirely unfounded, that if 
they take courses other than those in edu- 
cation, their interests and problems will 
be ignored and they may have to listen 
to sneers at themselves, their colleagues, 
and their profession. The frequency with 
which they encounter this attitude dur- 
ing the regular sessions is sufficient to 
dissuade a number of potentially able 
teachers from entering the profession 
each year. 

It should be noted that the major 
premise of the educationists has been 
conceded by Porter, by the many others 
who have written similar letters and ar- 
ticles, and by those who attended the 
AAAS Parliament of Science. Obviously, 
we all agree that the problems of edu- 
cation need lengthy, serious, and mature 
consideration. It follows that teachers in 
training as well as those not as directly 
involved in public education should 
spend some time on this task. 

Up to this point I have been, almost 
willy-nilly, reacting against the state- 
ments in Porter's letter. In so doing I 
have made statements almost as conten- 
tious and unfair as those against which 
I have railed. The sad thing about all 
this is that there is much truth in Por- 
ter's indictment. For example, almost all 
the educationists I know agree that cer- 
tification requirements are sometimes 
arbitrary, rigid, and excessive. Also, the 
active participation of all departments 
of the university in teacher education has 
been fervently sought for years by many 
educationists. It appears that in several 
fields, notably mathematics, progress is 
being made. Finally, many of us agree 
that political action will be necessary, 
since, unfortunately, our influence is ac- 
tually small. In short, there is enough 
agreement so that we could work to- 
gether. 

I would say to all who feel as Porter 
does (a majority of those at the Parlia- 
ment of Science, it seemed to me) that 
we, the educationists, are glad that you 
are becoming seriously concerned about 
the public schools. Constructive, for- 
ward-looking criticism, suggestions, and, 
above all, participation in action are 
welcomed by us. You will find that most 
of us agree with you about the necessity 
for a thorough liberal arts preparation 
for teachers. You will disagree with us 
about the necessity for education courses. 
However, if you are willing to put in 
sufficient time and effort, you may well 
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Every science teacher must maintain a constant vigil over the perfect 

balance of budget, technique and curriculum. Examination of newer 
techniques; examination of possible curriculum changes; examination of 
available budget for materials and supplies . . . yes, it's always "exam 
time" for science teachers! 

In the matter of budgets for laboratory glassware, we have a few 
helpful suggestions. Examine our Diamond D glassware prices and those 
of our competitors! See the cost comparison on this page. Examine the 
Diamond D quality! Examine our new "FACTS" book available to all 
teachers! 

When these examinations are over, you'll find that you can obtain 
more Diamond D glassware per budget dollar than you can with any 
other brand. And with Diamond D you'll get a lot more than just a 
passing grade. Diamond D is the mark of the highest quality . . . quality 
that begins with price and ends with performance. For additional infor- 
mation, write Doerr Glass Company, Dept. Vineland, New Jersey. 

COMPARATIVE LIST PRICE CHART 

ITEM 

PIPETTE (1 ml in 0.01) 
(Serological) 

PIPETTE (5 ml) 
(Volumetric) 

PIPETTE (1 ml) 
(Ostwald) 

CENTRIFUGE TUBE (15 ml) 

FLASK (100 ml) 
(Glass Stoppered) 

CYLINDER (100 ml) 

BRAND A 

$1.31 

1.19 

1.14 

1.28 

2.73 

2.71 

SEPARATORY FUNNEL (250 ml) 6.22 
(Squibb) 

BRAND B 

$1.57 

1.36 

1.28 

1.28 

3.01 

2.94 

6.56 

DOERR 

$0.90 

0.79 

0.81 

0.69 

1.99 

1.48 

5.21 

NOTE: All Diamond D glassware is sold exclusively through 
laboratory supply dealers and cannot be purchased 
direct. We will gladly send you the address of the 
nearest lab supply house that carries the Diamond D 
lines. 
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knowledge with which teachers should 
have some acquaintance. After due con- 
sideration, you might even concede that 
there are some things that teachers 
should know as members of an impor- 
tant profession, as public employees, and 
as part of one of the most important of 
all American institutions. 

DONALD Ross GREEN 
Division of Teacher Education, 
Emory University, Atlanta, Georgia 

I find that I must disagree most thor- 
oughly with Porter on every point that 
he makes concerning the education of 
science teachers for the secondary 
schools. He makes statements which are 
either patently false or are not applicable 
to the situation. However, these argu- 
ments of his (which are not new) are 
not my present concern. 

From my experience in three institu- 
tions which train science teachers and 
carry on in-service programs to upgrade 
the quality of teachers, I find a number 
of factors at work which make teacher 
training less adequate than it should be. 

The first of these factors has to do with 
the manner in which liberal arts and 
graduate science courses are taught. 
Demonstration and other illustrative ma- 
terials are prepared out of sight of the 
student. The source of teaching films 
and other audiovisual materials is not re- 
vealed. As a result, the student, while he 
learns the content, does not have an op- 
portunity to learn how to teach this same 
material. Some instructors, in fact, seem 
to regard the precise method of prepar- 
ing a particularly effective demonstra- 
tion as a professional secret to be kept 
from the students. 

A second point of considerable diffi- 
culty has to do with the scheduling of 
content courses. While schools of educa- 
tion typically offer a number of courses 
in the late afternoon, on Saturday, and 
in the evening for the convenience of 
teachers, such courses on the level de- 
sired in the subject areas are seldom en- 
countered. The same problem occurs for 
students when they are practice-teaching. 
The lecture-laboratory pattern of most 
science courses, coupled with the prob- 
lems of transportation that student teach- 
ers encounter, serves to keep them from 
taking content courses. As to summer- 
session courses, I would like to suggest 
to Porter that it is hardly reasonable to 
compare the offering of the entire edu- 
cation department to that of only a few 
content areas. I must assume that his- 
tory, economics, sociology, English, lit- 
erature, and foreign languages, to name 
a few, were also taught at the University 
of California at Los Angeles in the sum- 
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education courses was not, in fact, dis- 
proportionate. 

In closing I would like to suggest to 
Porter and others who feel as he does 
that they observe student teachers in the 
schools and see for themselves what the 
problems and deficiencies of the begin- 
ning teachers are. They will find their 
educationist colleagues eager to help 
them visit the schools. 

PETER DEAN 
Wayne State University, 
Detroit, Michigan 
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Porter's complaint, in general, is that 
a college graduate with a major in sci- 
ence cannot begin to teach at once. 

Neither can a young man with a 
major in-let us say--chemistry begin 
practice as a physician or a dentist, be 
admitted to the bar, get a license to 
preach, set up an architectural or engi- 
neering office, join the musicians' union, 
or solicit clients as a public accountant. 

Neither can a young woman with a 
major in-let us say-biology register 
as a nurse for hospital or private prac- 
tice, apply for a dietician's post, or 
even open a beauty shop. 

These young people are specialists, 
but they are not professionals. Profes- 
sions, of which teaching is one, require 
certification to protect the public from 
amateurs and the untrained. 

The reason there are so many different 
courses in education (as Porter counts 
them in a certain institution) is that 
there are so many different kinds of 
teachers. An elementary teacher (kin- 
dergarten through third grade) needs 
specific information and experiences 
which are different from those helpful 
to an intermediate teacher (fourth 
through sixth grades). Teaching at junior 
and at senior high-school levels involves 
by no means the same topics, texts, or 
techniques. Therefore certain fundamen- 
tal courses are given first, then, in the de- 
partment of education, specialization 
begins, just as in a medical school. Of 
greatest value before graduation are the 
many weeks of practice teaching re- 
quired, analogous to the medical stu- 
dent's bedside courses and actual hospi- 
tal experiences. 

Porter's letter is another among the 
hundreds of published objections to the 
professional education of teachers which 
date back to 1839, when the first normal 
school was established, at Lexington, 
Mass., with 25 young women as students. 
The eloquence of Horace Mann out- 
weighed the opposition before the Mas- 
sachusetts legislature at that time. The 
professional training of teachers has its 
opponents, and also its defenders, today. 

HANOR A. WEBB 
245 Blue Hills Drive, 
Nashville, Tennessee 

(Continued on page 786) 
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Letters 
(Continued from page 746) 

The first comment by Donald Ross 
Green is meaningless because I did not 
make the statements or accusations he is 
refuting. My argument was directed to- 
ward getting rid of the arbitrary regula- 
tions-not the educationists themselves 
and their courses. Even Green concedes 
farther on in his letter that almost all 
educationists he knows "agree that cer- 
tification requirements are sometimes ar- 
bitrary, rigid, and excessive." Toward 
the end he refers to the body of knowl- 
edge resulting from study and research 
in the past 50 years, but what is he con- 
cerned about? Surely sound scholarly 
education courses based on that research 
and knowledge would survive on merit 
without artificial support by excessive 
and arbitrary legal requirements. 

I stated essentially that most great 
teachers of the past and present never 
had any courses in an education depart- 
ment. Green states that "most of our 
finest contemporary teachers have taken 
education courses." Ignoring a possible 
quibble over the word most, both state- 
ments are correct, but taken together 
they lead to the conclusion that educa- 
tion courses are not vital to the making 
of good science teachers; they may help 
and often do help, but their contribution 
is auxiliary and not dominant. The trou- 
ble is that an important segment of edu- 
cationists won't play the auxiliary role of 
helping educated people to teach others. 
They insist on dominating the whole 
stage. They are appalled at the sugges- 
tion that the experts in the field of sci- 
ence should have an important voice in 
deciding who shall teach science. 

My statement that capable teachers 
are barred from public schools by pres- 
ent requirements ignored provisional cer- 
tification. So granted: the superior 
scholar and teacher is not technically 
barred but may teach provisionally. This 
only proves that under present law in 
most states the President's science ad- 
viser can get provisional certification- 
the provision being, of course, that he 
bone up at night and in the summer in 
the education department until his "de- 
ficiencies" are made up! It is still a sorry 
situation that merely emphasizes the im- 
portance of reducing excessive require- 
ments. To meet the requirement in edu- 
cation courses is hard for the student who 
considers teaching late in his academic 
career. He is in a jam for time. The 
graduate student likewise is out of luck. 
He looks at the "provisions" of the pro- 
visional certificate and decides to do 
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considers teaching late in his academic 
career. He is in a jam for time. The 
graduate student likewise is out of luck. 
He looks at the "provisions" of the pro- 
visional certificate and decides to do 
something else; he is, in effect, barred 
from teaching in the public schools. 

These ridiculous situations could be 
solved through legislation recognizing 
science-department certification as ac- 
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ceptable in lieu of the standard educa- 
tion-department requirements. A science- 
department faculty is made up of 
capable, conscientious people who can 
accept responsibility. After working with 
a student for several years, they know 
his capabilities and needs. If he needs 
the presently required education courses, 
they will make him take them, but if not, 
they won't waste his time, and he will 
be a better teacher for it. Science faculty 
members are professional teachers as 
well as scholars. 

Of course Green is right in believing 
that on intellectual grounds there is 
enough agreement so that all could work 
together. But, unfortunately, many edu- 
cationists lack the sincere constructive 
attitude which is evident in Green's let- 
ter. Power-hungry, they resist any inter- 
ference with their present almost com- 
plete control of secondary education. 
I'm afraid the answer lies in political ac- 
tion by a public awakened by sputnik to 
the existence of the problem and gradu- 
ally becoming aware of the causes. Con- 
ference amounts to an intellectual Mu- 
nich. From a position securely entrenched 
in law the educationists negotiate 
against the educated community armed 
with an umbrella. 

It is all very well to know where to 
find props for demonstrations, how to use 
film libraries, and how to locate audio- 
visual materials, but the science faculty 
is a better judge of how much educa- 
tion-department time is necessary for 
picking up these incidentals than those 
who lobbied the present rigid and arbi- 
trary requirements onto the statute 
books years ago or the present-day edu- 
cationists who resist change of those old- 
fashioned laws. 

I didn't whitewash the liberal arts de- 
partments. If there are places where re- 
scheduling is necessary to meet the needs 
of the teaching profession, then by all 
means let's have rescheduling. 

The attempt by Webb to restate my 
premise as merely a complaint that "a 
college graduate with a major in science 
cannot begin to teach at once" indicates 
inability to refute my argument for re- 
peal of present laws under which that 
same graduate still cannot teach in the 
public schools after adding a Ph.D. and 
ten years of successful teaching in uni- 
versities or private secondary schools. 
The new graduate with one more 
year and enough education-department 
courses can teach at once-he can get 
the certification that is denied the supe- 
rior scholar and experienced professional 
teacher. Teaching quality is thus down- 
graded by applicable but obsolete regu- 
lations. Laws that create such inequi- 
ties should be repealed or drastically re- 
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244 South Gramercy Place, 
Los Angeles, California 
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Meetings 
Unusual Conditions in the Pacific 

During 1957 and early 1958 it became 
apparent that the weather, temperatures, 
and biology of the Pacific were undergo- 
ing changes that were quite outside the 
range of conditions of the last decade or 
more. 

At the invitation of the Scripps Insti- 
tution of Oceanography, 30 scientists 
met at Rancho Santa Fe, near San 
Diego, California, 2-4 June 1958, to 
consider the nature and causes of the 
unusual conditions (1). 

Participants were from institutions on 
both coasts of North America and from 
Hawaii, Japan, and Peru, representing 
research in the fields of meteorology, 
oceanography, marine biology, and fish- 
ery biology, and included persons ac- 
tively pursuing their research in the Pa- 
cific, from the Bering Sea to Peru and 
westward through the Central Pacific to 
Japan. 

Data considered were the Northern 
Hemispheric circulation in the atmos- 
phere, sea temperatures, sea level and 
currents of the Pacific, and the distri- 
bution of marine organisms. In addition, 
the symposium heard a report on the 
unusual solar events of 1957, when, in 
September, sun-spot activity reached a 
250-year (all-time record) high. The pos- 
sible relation to the unusual meteorology 
was discussed. 

Another major departure from condi- 
tions in immediately preceding years and 
from those recorded over long-term pe- 
riods consisted of the unusually strong 
development and the southeasterly posi- 
tion of the Aleutian low-pressure sys- 
tems, especially during the winter of 
1957-58; these changes produced mark- 
edly anomalous wind fields in middle 
latitudes of the eastern Pacific directed 
northeastward, and in the northwest Pa- 
cific directed southwestward. This was 
accompanied by unusually high sea tem- 
peratures over much of the eastern Pa- 
cific, from the Gulf of Alaska to the 
coasts of Peru. On the other hand, colder 
sea temperatures extended southward 
from the Bering Sea along the coast of 
Japan. Hawaii, during the summer of 
1957, failed to experience the usual low- 
ering of salinity connected with the sea- 
sonal oscillations of the subtropic con- 
vergence system. Sea levels were anoma- 
lously high along the West Coast of 
North America, by an average of 0.5 
foot, with the anomaly appearing earliest 
and most pronouncedly along the coast 
of southern California. Drift bottles re- 
leased 500 miles off the coast of British 
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small animal balance provides 

visible accuracy to 350 milligrams 
Model 4203B-TC-SA Shadograph is designed especially for 
high-speed, precision weighing of mice, chicks, frogs and small 
rats. It can reduce tedious weighing operations by hours... 
give you more time for other work. Light-projection indication 
is fast... provides sharp shadow-edge reading on frosted glass 
dial. Parallax reading eliminated. Capacity 1500 grams. Dial 
graduated in two columns: 0-30 grams and 15-45 grams. Shut- 
ter closes dial column not in use. Beam 100 grams in 1 gram 
graduations. Weighs accurately in out-of-level positions. Other 
models up to 3 kilos for rats, hamsters and guinea pigs. 
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British Columbia, Washington, and Ore- 
gon. A strongly developed coastal coun- 
tercurrent along central and northern 
California, Oregon, and Washington was 
evidenced by drift bottles released in 
California waters. 

The diatom and dinoflagellate flora 
monitored at the Scripps Pier at La Jolla, 
California, included considerable num- 
bers of tropical forms previously rare or 
absent. Southern forms also were found 
far north of their expected range in Cali- 
fornia waters. Certain species of salps 
ordinarily confined to waters off south- 
ern California extended northward in 
coastal waters well beyond Point Con- 
ception, as did also certain euphausiids 
of similar normal range. Species of these 
two groups, which normally occupy the 
oceanic mid-Pacific waters, apparently 
did not spread eastward towards the 
North American coasts, however. As for 
the fishes, there were a number of records 
from farther north of tropical and sub- 
tropical species, and two species, the 
barracuda and yellowtail, usually caught 
by sportsmen in moderate numbers off 
southern California, were taken in num- 
bers larger by an order of magnitude 
than the usual number. Dolphin fish were 
taken in entirely unprecedented num- 
bers. Sardine spawning, which in the 
preceding 7-year period had been largely 
confined to waters off Lower California, 
in 1957 and 1958 took place in southern 
California waters. There was an indica- 
tion that, in 1958, the pelagic phyllo- 
some larvae of the spiny lobster were 
being better retained in the waters of 
southern California than in previous 
years. 

The long-term records of such mete- 
orological and oceanographic data as 
have been recorded systematically sug- 
gested that the conditions of 1957 and 
the winter of 1957-58 represented a 
marked reversal of conditions which had 
persisted during the previous decade and 
resembled roughly the conditions usual 
during the decade of the 1930's. The year 
1958 appeared, at the time of this writ- 
ing, to resemble the unusual years of 
1926, 1931, and 1941. 

Extensive consideration of theoretical 
models and empirical oceanographic ob- 
servations led to the conclusion that the 
phenomena observed during 1957, which 
reached their peak in the winter of 1957- 
58, were undoubtedly the evidence of 
large-scale advection of water masses, 
but that the theory and the data so far 
analyzed are inadequate to distinguish 
the processes by which this advection 
took place. Particularly in question was 
the relative influence of transport from 
the offshore direction as compared with 
the transport alongshore from the south. 
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isms involved, and the role the coastal 
countercurrent played in the changed 
temperature field, remained obscure. 
Likewise, speculation on a possible dis- 
placement of the zonal North Pacific 
current system failed to produce an en- 
tirely satisfactory explanation. 

In view of the obviously inadequate 
state of oceanographic observations and 
theory, it was felt that the conditions 
of 1957 and of the winter of 1957-58 
should furnish strong motivation for de- 
termined efforts to evolve theories in 
conjunction with direct measurements of 
water movements and continued dynamic 
measurements on a much wider scale. 

The symposium emphasized the point 
that local changes of conditions can- 
not be studied provincially but are part 
of Pacific-wide or possibly world-wide 
changes. 

The proceedings of the symposium are 
to be published, and are to be dedicated 
to Bell Shimada and Townsend Crom- 
well, whose tragic and untimely deaths 
in an aircraft accident in Mexico oc- 
curred during the symposium. 

JOHN D. ISAACS 
Scripps Institution of Oceanography, 
La Jolla, California 

OSCAR E. SETTE 
Fish and Wildlife Service, 
U.S. Department of the Interior, 
Stanford, California 

Note 

1. This report is a contribution from the Scripps 
Institution of Oceanography. It is based on a 
report to the American Society of Limnology 
and Oceanography, Logan, Utah, of 18 June 
1958. 

Forthcoming Events 
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18-22. American Soc. of Tool Engi- 

neers, 27th annual, Milwaukee, Wis. 
(ASTE, 10700 Puritan, Detroit 38, 
Mich.) 

19-23. Oil and Gas Power Conf. 
(American Soc. of Mechanical Engi- 
neers), Houston, Tex. (O. B. Schier, 
ASME, 29 W. 39 St., New York 18.) 

19-24. American Pharmaceutical As- 
soc., annual conv., Cincinnati, Ohio. (R. 
P. Fischelis, APA, 2215 Constitution Ave., 
Washington 7.) 

20-21. Analog and Digital Instrumen- 
tation, 3rd natl. conf. (American Inst. of 
Electrical Engineers), Philadelphia, Pa. 
(N. S. Hibshman, AIEE, 33 West 39 St., 
New York 18.) 

20-22. American Oil Chemists' Soc., 
spring, 50th anniversary, New Orleans, 
La. (Mrs. L. R. Hawkins, 35 E. Wacker 
Dr., Chicago 1, Ill.) 

20-22. Boundary Problems in Differ- 
ential Equations, symp., Madison, Wis. 
(R. E. Langer, Mathematics Research 
Center, U.S. Army, 1118 W. Johnson St., 
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GGILSON MEDICAL E.LECTRONICS 
On Madison's West Beltline Highway 

Middleton, Wisconsin 

Precision-Built Scientific Research Tools 

PERISTALTIC PUMPS 

For transferring liquids or gasses 
through plastic or rubber tubing 
under controlled, aseptic conditions 

6 models available. Each operates at 
a different speed to pump from 2 ml. 
per day to 75 ml. per minute. The 
self-priming metering pumps offer a 
flow range through tubing up to "// 
o.d. Flowing matter is never in con- 
tact with the pump. Ends of tubing 
always remain contamination-free 
since tubing is looped thru open-type 
clamps-not threaded. 

Price $125. 

Write for Bulletin PS-313 

TISSUE CULTURE 
ROLLER TUBE APPARATUS 

For growing tissue cultures or 
viruses in incubators 

Constant or variable-speed units with 
interchangeable trays for various 
tubes, small bottles or eggs. Constant 
speed 1/5th rpm; variable speed 20- 
60 rpm. Adjusts to desired tilt angle. 

Price TC1 $150. 
Write for Bulletin TS-313 

CHROMATOGRAPHY 
DRYING OVEN 

* Full View of Color Development 
* Portable * Space Saver 

Holds four 18/4" x 22/2" sheets. 
Concealed heaters are thermostati- 
cally controlled to rapidly bring oven 
from ambient to 110? C. Fully in- 
sulated. Produces fast, uniform dry- 
ing. Continuous evacuation of sol- 
vent vapors with water aspirator. 

Price $360. 
Write for Bulletin CS-313 

UNCONDITIONAL 1 YEAR GUARANTEE 

NEW BRUNSWICK SCIENTIFIC CO. 

P. O. BOX 606 * NEW BRUNSWICK, N. J. 
20 MARdI---. 1 9 789 \V~Z;;;;----~~i~=?-l - 

GLASS ABSORPTION 
CELLS mbde KLETT 

..-- SCIENTIFIC APPARATUS - 
Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. 

Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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BLICKMAN BLICKMAN 

VACUUM DRY BOX 
Designed for safe handling of 
radio-isotopes, reactor fuel con- 
taining Plutonium or U233 and 
other hazardous substances. With 
air-lock, it can be sealed to create 
a vacuum. Fabricated of stainless 
steel plate-34" long x 26" high x 
24" wide at base. Air-lock meas- 
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Inc., i903 Gregory Avenue, Wee- 
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20-23. International Anesthesia Re- 
search Soc., 33rd cong., Miami Beach, 
Fla. (A. W. Friend, IARS, E. 107 and 
Park Lane, Cleveland 6, Ohio.) 

20-24. American College of Physicians, 
Chicago, Ill. (E. R. Loveland, 4200 Pine 
St. Philadelphia 4, Pa.) 

20-26. International Acad. of Pathol- 
ogy, annual, Boston, Mass. (F. K. Mostofi, 
Armed Forces Inst. of Pathology, Wash- 
ington 25.) 

21-22. Electronic Data Processing, 
conf., Cincinnati, Ohio. (C. H. Oster- 
brock, IRE, Univ. of Cincinnati, Cincin- 
nati, Ohio.) 

21-23. American Assoc. for Thoracic 
Surgery, Los Angeles, Calif. (H. T. 
Langston, 7730 Carondelet Ave., St. Louis 
5, Mo.) 

21-23. German Starch Conv., Detmold, 
West Germany. (Assoc. of Cereal Re- 
search, Detmold, Am Schutzenberg 9, 
West Germany.) 

21-25. Psychosomatic Research, 4th 
European cong., Hamburg, Germany. (H. 
Freyberger, II. Med. Univ.-Klinik und 
Poliklinik, Hamburg-Eppendorf, Ger- 
many. ) 

23-24. Molecular Genetics and Human 
Disease, symp., Syracuse, N.Y. (L. I. 
Gardner, Dept. of Pediatrics, State Univ. 
of New York, College of Medicine, Syra- 
cuse 10.) 

23-25. American Assoc. of Pathologists 
and Bacteriologists, Boston, Mass. (R. L. 
Holman, 1542 Tulane Ave., New Orleans 
12, La.) 

23-25. Hawaii Medical Assoc., Hilo. 
(L. McCaslin, 510 S. Beretania St., Hono- 
lulu 13.) 

23-25. Nuclear Reactor Theory; Finite 
Groups, 2 symps. by Amer. Mathematical 
Soc., New York, N.Y. (E. G. Begle, Leet 
Oliver Hall, Yale Univ., New Haven, 
Conn). 

24. Illinois State Acad. of Science, 52nd 
annual, Chicago. (J. S. Ayars, Depart- 
ment of Registration and Education, State 
Natural History Survey Division, Ur- 
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Sets are now available for five languages 
in LISTEN AND LEARN. Using the modern 
phrase method each set presents 11/2 hours 
of recorded speech. Check these unusual 
features: modern practical language in an 
immediately useable form, no deadwood, 
no trivia; bracketing system enables you 
to form thousands of sentences; English 
and foreign language both recorded, so you 
build automatic associations; a pause is 
allowed for your repetition of foreign phrases; 
196-page manual with full record text; only 
fully indexed set on the market. Highest 
quality recording, native speakers. Use it 
as an introduction to Russian via the phrase 
approach advocated by leading linguists, 
also excellent supplement to other courses 
ar;d texts. "Practical, high quality," N.Y. 
HERALD TRIBUNE. "Among the very best," 
Mario Pei, Columbia. GUARANTEED: return- 
able within 10 days for full refund. Not a 
markdown, not a remainder. Simply good 
value. You might expect to pay $20 for 
such a set, but our price is only $4.95 and 
$5.95 per set. Each set contains three 10" 
331/3 records, manual, album. 
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cago, Ill. (L. Arling, 3101 University 
Ave., SE, Minneapolis 14, Minn.) 

27-28. Society of Exploration Geophysi- 
cists, 12th annual midwestern exploration, 
El Paso, Tex. (D. Dawson, Dawson Geo- 
physical Co., Midland, Tex.) 

27-28. Society of Neurological Sur- 
geons, New York, N.Y. (B. S. Ray, 525 
E. 68 St., New York 21.) 

27-29. Aero Medical Assoc., Los An- 
geles, Calif. (T. H. Sutherland, P.O. Box 
26, Marion, Ohio.) 

27-30. Physical Chemistry of Extrac- 
tive Metallurgy, intern. symp., Pittsburgh, 
Pa. (AIME, 29 W. 39 St., New York 18, 
N.Y.) 

27-30. Physical Chemistry of Process 
Metallurgy, intern. symp., Pittsburgh, Pa. 
(J. F. Elliott, Room 8-109, Massachusetts 
Inst. of Technology, Cambridge 39.) 

27-1. American Psychiatric Assoc., 
Philadelphia, Pa. (C. H. Hardin Branch, 
156 Westminister Ave., Salt Lake City, 
Utah.) 

29-1. American Inst. of Electrical En- 
gineers, Syracuse, N.Y. (N. S. Hibshman, 
AIEE, 33 W. 39th St., New York 18.) 

30-1. Eastern States Health Education 
Conf., New York, N.Y. (I. Galdston, New 
York Acad. of Medicine, 2 E. 103 St., 
New York 29.) 

30-1. Youth Conference on the Atom, 
1st natl., Atlantic City, N.J. (W. Adams, 
Bozell & Jacobs, Inc., 2 W. 45 St., New 
York 36.) 

30-2. American Assoc. for Cleft Palate 
Rehabilitation, Philadelphia, Pa. (D. C. 
Spriestersbach, University Hospitals, Iowa 
City, Iowa.) 

30-2. American Goiter Assoc., Chicago, 
Ill. (J. C. McClintock, 149'/2 Washing- 
ton Ave., Albany, N.Y.) 

30-2. American Physical Soc., Wash- 
ington, D.C. (K. K. Darrow, Columbia 
Univ., New York 27, N.Y. ) 

30-2. Eastern College Science Conf., 
13th annual, Boston, Mass. (A. F. Lett, 
ECSC, Suffolk Univ., Boston 14.) 

30-2. Kansas Acad. of Sciences, Law- 
rence. (J. O. Harris, Kansas State Col- 
lege, Manhattan.) 

30-3. Student American Medical As- 
soc., Chicago, Ill. (R. F. Staudacher, 430 
N. Michigan, Chicago 11.) 

30-4. American Assoc. for the Study of 
Neoplastic Diseases, Gatlinburg, Tenn. (B. 
H. Sisler, Box 268, Gatlinburg.) 

May 

1-3. Prevention of Bacterial Resistance 
to Antibiotics, intern. symp., Perugia, 
Italy. (Segreteria del Simposio, Clinica 
Ostetrica e Ginecologica, Policlinico, 
Perugia.) 

2. Idaho Acad. of Science, Moscow. (E. 
J. Larrison, Sec.-Treas., Dept. of Biologi- 
cal Sciences, Univ. of Idaho, Moscow.) 

2-3. American Psychosomatic Soc., 16th 
annual, Atlantic City, N.J. (M. Rosen- 
baum, APS, 265 Nassau Rd., Roosevelt, 
N.Y.) 
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symp. (celebration of Lazzaro Spallan- 
zani), Reggio and Pavia, Italy. (C. Jucci, 

cago, Ill. (L. Arling, 3101 University 
Ave., SE, Minneapolis 14, Minn.) 
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cists, 12th annual midwestern exploration, 
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N.Y.) 

27-30. Physical Chemistry of Process 
Metallurgy, intern. symp., Pittsburgh, Pa. 
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Pavia, Italy.) 
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Education of the Public, 4th conf., Dussel- 
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>iochemicals 

Pioneers in the development and manufacture of cell inter- 
mediates, Schwarz Laboratories constantly add new re- 
search tools to their list of dependable biochemicals and 
radiochemicals. Rigid controls and assays are maintained 
in our own manufacturing facilities to guarantee you con- 
sistently high purity. You can rely on Schwarz Quality 
Biochemicals. 
Amino Acids and Derivatives 
O.S. (Optically Standardized) L & D-Amino Acids; L-Gluta- 
mine; Thiolated Gelatin; Homocysteine Compounds; 
Glutathione Compounds; Cysteinylglycine; L-Cysteine Ethyl 
Ester . HC1; Amino Acid Kit. 
Purine & Pyrimidine 
Compounds 
Adenine & its salts; Adenosine & Adenosine Phosphates; 
Cytidine Compounds; Cyclic Nucleotides; Deoxynucleo- 
sides; Ribonucleosides; Ribonucleotides; Ribonucleic Acid; 
Deoxyribonucleic Acid; Guanine and its salts; Metallic 
Nucleates; Thymidine. 
Sugars and Sugar Phosphates 
2-Deoxy-D-Ribose; D-Ribose; D-Trehalose; 2,3-Diphospho- 
glycerate; Fructose 1,6-Diphosphate; Fructose 6-Phosphate; 
Glucose 1-Phosphate; Glucose 6-Phosphate; Phosphogly- 
ceric Acid; Ribose 5-Phosphate; DL-Glyceraldehyde 3- 
Phosphate Diethylacetal. 
Enzymes and Coenzymes 
Cocarboxylase; Cozymase (DPN); Flavin Adenine Dinucleo- 
tide, Polidase?-S. 
Biochemical Reagents 
2-Aminoethylisothiouronium Bromide. Hydrobromide 
(AET); 2,2'-Dihydroxy-6, 6'-Dinaphthyl Disulfide; N,N'-Di- 
cyclohexylcarbodiimide; N-Ethyl Maleimide; Naphthores- 
orcinol; Triphenyl Tetrazolium Chloride. 
Radiochemicals 
S35 & C14-Amino Acids; C14-Purine & Pyrimidine Com- 
pounds, uniformly labeled, and specifically labeled in the 
C-8 and C-2 position; P32-Adenosine 5'-Triphosphate; 
C14-Sugars & Sugar Phosphates; Tritiated Compounds in- 
cluding Cytidine, Thymidine, Uridine, Adenosine and 
2-Deoxy-D-Ribose. 

for specification sheets and complete price list write: 
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dorf, Germany. (M. L. Viborel, 92, rue St. 
Denis, Paris 1 e, France.) 

3. American Federation for Clinical Re- 
search, annual, Atlantic City, N.J. (G. 
E. Schreiner, Georgetown Univ. Medical 
Center, Washington 7.) 

3. Periapical Lesions-Pacific Coast Oral 
Pathology Workshop, 1st annual, Los An- 
geles, Calif. (W. Bullock, Dept. of Pathol- 
ogy, Univ. of Southern California School 
of Medicine, 1200 N. State St., Los An- 
geles. ) 

3-7. American Assoc. of Cereal Chem- 
ists, 44th annual, Washington, D.C. (J. 
W. Pence, AACC, Western Utilization 
Research Laboratories, Albany, Calif.) 

3-7. Electrochemical Soc., Philadelphia, 
Pa. (Electrochemical Soc., Inc., 216 W. 
102 St., New York 25.) 

3-7. Electrode Processes, symp., Phila- 

dorf, Germany. (M. L. Viborel, 92, rue St. 
Denis, Paris 1 e, France.) 
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ists, 44th annual, Washington, D.C. (J. 
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Research Laboratories, Albany, Calif.) 

3-7. Electrochemical Soc., Philadelphia, 
Pa. (Electrochemical Soc., Inc., 216 W. 
102 St., New York 25.) 

3-7. Electrode Processes, symp., Phila- 

delphia, Pa. (Headquarters, Air Force 
Office of Scientific Research, Washington 
25.) 

3-7. Mechanical Properties of Inter- 
metallic Compounds, Philadelphia, Pa. 
(J. H. Westbrook, General Electric Re- 
search Laboratory, P.O. Box 1088, Sche- 
nectady, N.Y. ) 

4. American Soc. for Clinical Investi- 
gation, annual, Atlantic City, N.J. (W. 
W. Stead, J. Hillis Miller Health Center, 
Gainesville, Fla. ) 

4-5. Microcirculatory Conf., 7th an- 
nual meeting, NIH, Bethesda, Md. (B. W. 
Zweifach, 550 First Ave., New York 16.) 

4-7. American Geophysical Union, an- 
nual, Washington, D.C. (W. E. Smith, 
AGU, 1515 Massachusetts Ave., NW, 
Washington 5.) 

4-7. National Instrumentation Flight 

delphia, Pa. (Headquarters, Air Force 
Office of Scientific Research, Washington 
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RSCo Automatic Bio-Analyzer 

OUTSTANDING RELIABILITY, CONVENIENCE, AND PRECISION - 

These characterize RSCo's completely new instrument for amino acid 
analysis by the continuous automatic method.* Over a year of care- 
ful designing has produced many improvements ofthe system for relia- 
ble automatic performance of the well proven Moore and Stein technic. 

EVERY STEP IN THE ANALYSIS IS AUTOMATIC - 

Chromatographic separation in three pH ranges, with adjustable flow 
times. 

Colorimetric quantitation with continuous addition of reagent. 
Continuous photometric scanning of effluent stream. 

Graphic recording simultaneously at two wave lengths and two de- 
grees of sensitivity. 

UTMOST SIMPLICITY OF OPERATION AND MAINTENANCE- 

Detachable plug-in units in the control panel. 
Full accessibility of all interior connections and reagent reservoirs. 

WIDE APPLICATIONS ARE SEEN FOR THE BIO-ANALYZER - 

Amino acid and peptide analyses of protein hydrolysates and physiol- 
ogic fluids and metabolites from plant, animal, and bacterial sources. 

Greatly extended usefulness with addition of radioactivity scanners 
or automatic fraction collectors such as the RSCo 1205 series. 
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*Separation of amino acids and related compounds is 
accomplished in a system of chromatography columns 
packed with ion-exchange resins and using buffer solutions 
as the eluting solvents. A ninhydrin reagent, continuously 
introduced into the column effluent, develops colors in the 
presence of amino acids and other ninhydrin positive 
substances. Optical densities of the colors, proportional 
to the quantity of amino acid present, are charted as a 
continuous graph showing three curves: 570mu and 440mu 
at full sensitivity, and 570 mu at reduced sensitivity. The 
recorded curves can be accurately integrated to determine 
the amounts of amino acid represented by each peak. 
Timing of flow for each buffer solution and of the change 
to the next buffer are automatic. Adjustable settings allow 
establishment of time-flow patterns for elution in pH ranges 
most suitable for specific acids. (Anal. Chem. 30, 1190- 
1206, July (1958)) 
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Test Symp., 5th, Seattle, Wash. (H. T. 
Noble, Boeing Airplane Co., Flight Test 
Station, Wichita 1, Kan.) 

4-8. American Soc. of Civil Engineers, 
Cleveland, Ohio. (W. H. Wisely, 33 West 
39th St., New York 18.) 

5-6. Association of American Physi- 
cians, annual, Atlantic City, N.J. (W. W. 
Stead, vice president, AFCR, J. Hillis 
Miller Health Center, Gainesville, Fla.) 

5-6. Self-Organizing Systems, conf., 
Chicago, Ill. (S. Cameron, ICSOS Con- 
ference Secretary, Armour Research Foun- 
dation, 10 W. 35 St., Chicago 16.) 

5-7. International Scientific Radio 
Union, spring meeting, Washington, D.C. 
(J. P. Hagen, National Acad. of Sciences, 
2101 Constitution Ave., NW, Washington 
25.) 

5-9. Southwestern and Rocky Moun- 
tain Div., AAAS, Laramie, Wyo. (M. G. 
Anderson, New Mexico College of Agri- 
culture and Mining, State College.) 

5-12. Electronic Distance Measuring 
Equipment, Intern. Assoc. of Geodesy 
symp., Washington, D.C. (C. A. Whitten, 
Coast & Geodetic Survey, Washington 
25.) 

6-8. American Inst. of Chemists, At- 
lantic City, N.J. (L. Van Doren, Ameri- 
can Inst. of Chemists, Inc., 60 E. 42 St., 
New York 17. ) 

6-8. American Pediatric Soc., Buck Hill 
Falls, Pa. (A. C. McGuinness, 2800 Que- 
bec St., Washington 8.) 

6-9. National Science Fair, 10th, Hart- 
ford Conn. (Science Clubs of America, 
1719 N St., NW, Washington 6.) 

6-10. Infectious Pathology, intern. 
cong., Milan, Italy. (A. Janussi, Secretary 
General, via Boccaccio 25, Milan.) 

7-9. Midwestern Psychological Assoc., 
Chicago, Ill. (I. E. Farber, Dept. of Psy- 
chology, Univ. of Michigan, Ann Arbor.) 

7-9. World Cong. on Agricultural Re- 
search, International Confederation of 
Agricultural Engineers and Technicians, 
Rome, Italy. (CITA, Regional Secretariat, 
86, via Barberini, Rome.) 

8-10. Uranium, 4th annual symp., 
Moab, Utah. (AIME, 29 W. 39 St., New 
York 18.) 

9-11. International Soc. of Acupunc- 
ture, 10th cong., Paris, France. (SIA, 8 
avenue Franklin Roosevelt, Paris 8e.) 

10-15. Society of American Bacteriolo- 
gists, St. Louis, Mo. (E. M. Foster, Univ. 
of Wisconsin, Madison 6.) 

10-14. American Soc. of Maxillofacial 
Surgeons, Chicago, Ill. (O. H. Stuteville, 
700 N. Michigan, Chicago 11.) 

11-12. Practical Problems of Coordi- 
nating and Integrating All Services Re- 
lated to the Treatment, Training and 
Management of the Mentally Retarded, 
conf., Vineland, N.J. (J. D. Eadline, 
Training School, Vineland, N.J.) 

11-13. Instrumentation and Computa- 
tion in Process Development and Plant 
Design, symp., London, England. (Insti- 
tute of Chemical Engineers, 16, Belgrave 
Sq., London, S.W. 1.) 

11-13. Microwave Theory and Tech- 
niques, natl. symp., Boston, Mass. (H. 
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symp., Kansas City, Mo. (H. H. Johnson, 
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CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 

CENTRAL SCIENTIFIC CO. 
1718-M Irving Park Road * Chicago 13, Illinois 

Branches and Warehouses - Mountainside, N. J. 
Boston * Birmingham * Santa Clara * Los Angeles * Tulsa 
Houston * Toronto * Montreal * Vancouver * Ottawa 
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instruments 

for infusion j1 
and retracting 

of liquids 

FOR GENERAL 
APPLICATION 

HERE is an economical and convenient means for de- 
livering small quantities of liquids at accurately con- 
trolled rates. 

A threaded shaft, carrying a syringe holder and a 
pusher, is mounted in place of the regular drum spindle 
and rotated in the same manner. Syringes are clamped in 
place, or released by turning a single thumbscrew. The 
unit is designed to be attached to, and driven by, our 
Bird Kymograph #70-060. This propeller may be used 
with equal facility on our older model (four-speed kymo- 
graph. 

Since any Luer syringe, from 5 ml. to 50 ml. capacity 
may be used, and since the kymograph drive provides a 

choice of five speeds, a wide range of delivery rates is available, as 
indicated in the following table. 

This instrument has clinical applications in anaesthesia, surgery, 
gynecology, radiology and neuropsychiatry. It is particularly useful for 
administering small volumes of injectable drugs which are to be 
given over a period of time. 

71 -0499 Syringe Driver 
only. 

SYRINGE RETRACTOR 
Similar to the Bird Syringe Driver, (Catalogue No. 71-0499), but is 

designed for withdrawing samples of blood (or other liquids) at 
accurately controlled rates. 
71-04492-Syringe Retractor and Kymograph (less drum and drum 

Shaft) and without syringe. 
71-04991-Syringe Retractor, complete with change-gears. 

Manufacturers & Distributors of Scientific Equipment 
/ffi7 6th & Byrd Streets - Richmond, Va. 
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Approximate Delivery Rates in Milliliters per minute 
Syringe Capacity 5 10 20 30 50 
Speed No. 1 .0046 .0059 .0118 .0157 .024 
Speed No. 2 .023 .030 .059 .078 .12 
Speed No. 3 .116 .148 .29 .39 0.6 
Speed No. 4 .58 .78 1.48 1.96 3 
Speed No. 5 2.9 3.7 7.4 9.8 15 

L _ 
-!--~~1 ~1~~ ~ 

s-~~~~~~~ 
is ??; iii |^ a L; mI L 

793 


