A new
achievement for
STEREOMICROSCOPY

The WILD* M5 STEREOMICROSCOPE
presents, new, important advances
in versatility, optics, mechanical con-
veniences and physical design.

This Swiss precision instrument is
equipped with a main objective com-
ponent followed by pairs of vertically
mounted intermediate lenses with
parallel axes. The result is increased,
uniform sharpness throughout the
field, with'no need for any change in
accommodation.

With a constant working distance of
96 mm., standard magnifications are
6X, 12X, 25X and 50X, conveniently
selected on a horizontal drum.

Accessories include a base for trans-
mitted light observation, various light
sources, photographic and measuring
attachments. A matching steel hood
is provided for easy storage and
portability.

For full details about this years-
ahead stereomicroscope, write for
Booklet M5.

*The FIRST name in Surveying Instruments,
Photogrammetric Equipment and Microscopes
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particular, the use of tetanus toxoid in
recent years. No tetanus toxin-antitoxin
mixture has ever been used, and the use
of toxoids in the immunization program
represents a change of technique and an
improvement in accomplishment worthy
of record.

Universal immunization with tetanus
toxoid would free us from that disease,
as the Armed Forces experience has
demonstrated. Each one of us is a poten-
tial, if not too likely, case of tetanus as
a result of the accidents of home, field,
shop, school, travel, combat, or recrea-
tion. All such injuries of any importance
at all are usually treated with an injec-
tion of tetanus antitoxin—a serum which,
if it protects, does so for one time only,
and which may confer serum sensitivity
on an individual or even induce an at-
tack of serum sickness. Toxoid lacks these
undesirable qualities, and in particular it
confers an immunity of substantial dura-
tion. Properly given, it obviates the need
for antitoxin. I feel that for adults tet-
anus toxoid is the most valuable vaccine
now in use and that at the childhood
level tetanus and diphtheria toxoids share
honors in importance with the bacterial
vaccine for whooping cough and the virus
vaccines for smallpox and poliomyelitis.

Comment was made concerning Table
IIT because I felt the title was not a
happy one. The author does not bring
that point into the discussion. If he
wishes to present a table covering an
era limited to the last two decades of the
19th century that is his privilege, and I
should not propose admission to the
group of the anthrax bacillus, which, no
matter how many other virtues it may
have as a scientific landmark, obviously
does not belong. By the same token, of
course, the leprosy bacillus should be re-
moved from his table, since G. A. Han-
sen’s paper appeared in 1874.

I agree wholeheartedly with the final
paragraph of Rosen’s letter.

Leranp W. Parr
George Washington University,
Washington, D.C.

Names for Binary Numbers

In “A system of names for binary
numbers,” [Science 128, 594 (1958)],
Joshua Stern proposes a nomenclature to
aid users of binary arithmetic to “think
binary.” Despite the utility of the system
for small numbers, Stern concedes that
long sequences of syllables become awk-
ward at rather small numerical magni-
tudes and that recourse must be had to
calling off the sequence of digits.

However, long binary sequences can be
communicated (and remembered) eco-
nomically by a better technique than
calling off digits. This method, widely
used by computer engincers, consists of
dividing the number into groups of three
digits, replacing each group by the cor-

responding digits from zero to seven, and
using the resulting octal-based number.
Groups of three, rather than four, digits
must be used, for we do not have con-
venient single-element symbols for all
quantities up to fifteen.

Thus, to use one of Stern’s examples,
the number 87,, or 101,0111, (bruone-
dag bruapone) would be divided 1,010,-
111, and read as 127;—or one (octs?),
two (octs), seven—where (octs) repre-
sents 8, units, (octs?) represents 64,
units, and so on. I leave to Stern, with
his “ap”titude for naming digits, the se-
lection of names for these quantities.
His term ““cid” might be used for the first
power of eight, of course.

A minor difficulty with the nomencla-
ture proposed by Stern is the use of the
nonphonetic English word “one” in the
midst of sequences of unfamiliar phonetic
terms. This leads to pronunciation diffi-
culties for English speakers, and would
not endear the system to non-English
speakers. I suggest that the phonetic term
“bit,” with its useful connotations, might
be employed instead of “one,” without
undesirable consequences.

LAwreNcE RosLEr
Bell Telephone Laboratories,
Murray Hill, New Jersey

The 12 Sept. 1958 issue of Science
[128, 594 (1958)] contains an article en-
titled “A system of names for binary
numbers.” In the article the author runs
these named binary numbers into one an-
other, stating, for two such names: “the
larger value . . . being named first sig-
nifying addition” and “the smaller value
being named first signifying multiplica-
tion.” This is all very well as long as only
two such quantities are involved. What
is not stated is the law relative to a string
of three or more such named quantities,
which the author actually uses in the
table of examples.

Consider, for instance, hiapdag. This
is, according to the rule stated, hi +ap x
dag. The question is, however, does the
addition precede the multiplication, or
vice versa? In other words, does hi+ap
x dag mean (hi+ap)dag or hi+ (apx
dag)? It will be noted that these are
different. One might assume that the
latter is correct, since that interpreta-
tion alone will cause the first example,
hiapdagcidone, to equal 297, as we arc
told is the case. But not so, for in the
very next example bruonedag must mean
(bru + one) (dag) in order for it to equal
87. Likewise, in the third example ap-
onedag must mean (ap + one) (dag).

One might hope to find the clue in the
author’s statement, “numbers not spe-
cifically named are expressed as sums
and products of the named values anal-
ogous to conventions used with the deci-
mal system.” In the decimal system the
named digits have values dependent

upon their position, and thereafter ad-
(Continued on page 279)
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dition is always implied; thus, 123 means
100+ 20+ 3. The proposed system in-
corporates the positional notion in the
binary names, and thus we might sup-
pose, if it is analogous, that thereafter
addition alone is implied.

I trust the author will see fit to re-
move such ambiguities and prove that the
resulting rules enable one to express any
number, and that this representation will
be unique for whole numbers.

Donavrp B. HoucaroN
Franklin Institute,
Philadelphia, Pennsylvania

With reference to the letter of Law-
rence Rosler, the octal system is certainly
more economical than the binary system
for communication of large numbers.
The hexadecimal system is still more
economical and shares with the octal ease
of interconversion with binary numbers.
Neither of these, however, is a binary
system. If I may apply the “ap’titude
for naming digits with which the letter
credits me, I suggest use of the name
“eight” for the first power of eight.

Criticism of the term “one” has come
to me also from F. T. Jung of Evanston,
IIl. Jung suggests the French “un” as
alternative. “Bit” implies a choice of two
alternatives rather than unity. Changes
such as those suggested can be consid-
ered if the system acquires formal recog-
nition.

In regard to the letter of Donald B.
Houghton, I can best reply by asking
whether he would raise the question:
“Does twenty-three thousand mean
twenty + (three x thousand) or (twenty +
three) thousand?” In the light of the
above illustration, I do not understand
the statement that “in the decimal sys-
tem the named digits have values de-
pendent upon their position and there-
after addition is always implied. . . .”
The statement appears to confuse sym-
bolic representation of numbers with
naming of numbers.

A few examples will demonstrate the
unambiguous application of the rule for
naming binary numbers: In hiapdag, ap
is smaller than dag, hence ap multiplies
dag; hi is larger than apdag, hence hi
adds apdag. Applying the same rule to
bruonedag, one is smaller than dag, im-
plying multiplication; bru is larger than
one, hence bru and one add; bruone is
smaller than dag, hence bruone multi-
plies dag. The rule works equally well
from the most significant end. Thus, in
thenumber11,1100,1011,aponehicidbru-
dagcidapone, ap adds one; apone mul-
tiplies hi; aponehi adds cid and bru;
cidbru multiplies dag ( . . . hicidbru can-
not mulptily dag because it is larger than
dag); cid, ap, and one add together and
add to the preceding. Thus we get: (ap +
one) hi + (cid + bru) dag + cid + ap + one.

The other question raised, that of as-
suring unique representation of whole
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numbers, is beyond the scope of my pro-
posal. I am not convinced that such ri-
gidity is desirable. Certainly it does not
exist in the decimal system, where one
has the choice, for example, of “billion”
or “thousand million” and of “twenty-
two hundred” or “two thousand two hun-
dred.” I doubt that such rigidity can be
imposed by rules. If rigid uniqueness is
desirable, I prefer that it develop through
usage, or that it be established by official
groups.

Josrua STERN
National Bureau of Standards,
Washington, D.C.

Meetings
Reticuloendothelial System

The 3rd International Symposium on
the Reticuloendothelial System was held
in Rapallo, Italy, from 28 through 31
August. As with previous meetings, every
attempt was made to keep the numbers
of participants small and to have all par-
ticipants reside in a single hotel or villa
to provide the best possible communica-
tion both during and in between official
sessions.
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A Supplement to
‘““‘HELIUM”’

E. M. Lifshits and E. L. Andronikashvili

WO SUPPLEMENTARY chapters were added to the Russian translation of W. H.

Keesom’s classic book “Helium” which was published in the USSR in 1949,
after the death of Dr. Keesom. The first chapter is a concise resume of the Landau
theory of superfluidity; the second chapter reports in considerable detail the
experimental work in this field conducted by Peter Kapitsa and E. L. Androni-
kashvili. The results of recent experiments on the superfluidity of helium make this
supplement of major contemporary interest to all researchers in low temperature
physies. (Just published, cloth bound, 170 pp., illustrated, $7.50)

CB translations by bilingual scientists include all diagrammatic,
photographic and tabular material integral with the text.
Reproduction is by multilith process from IBM “cold” type.

At your bookstore, or order on approval from

CONSULTANTS BUREAU, INC.
227 W. 17th St., NEW YORK 11, N.Y.
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