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'he General Electric XRD Unit has been designed

and built to satisfy thé increased industrial de-
mand for a compact, versatile, and safe apparatus
for application of x-ray diffraction methods. It em-
bodies features which satisfy the most rigorous speci-
fications for precision research and control analyses
without sacrificing the safety, convenience, simplic-
ity, compactness, flexibility, ease of operation, and
adaptability that are needed for effective utilization
of the x-ray method.

The tedious labor involved in mounting specimens,
registering diffraction patterns, and operating the
apparatus has largely been eliminated, thus allowing
the operator to apply practically all of his time to
planning his research routine, preparation of speci-
mens, and interpretation of results.

The cameras and cassettes provided for use with
the G-E XRD Unit are constructed to facilitate the
use of the most common and dependable x-ray dif-
fraction technics. Each instrument is built to do a
particular type of work in the best and simplest man-
ner. For complete information about the G-E XRD
Unit, address Department R412.

2012 JACKSON BLVD.

-E XRD X-Ray Diffraction Unit

The XRD Pinhkole Assembly
and collimator tube support in
use with flat cassette and cassette
bolder for 3 1/4" by 4" film.

The XRD Powder Camera
with oscillating specimen
bolder in position. Standard
guipment also includes rotat-
ing specimen bolder to be used
with capillary tubes, and a
septum which divides the cam-
era so that a reference pattern
may be placed upon one balf
of the film.

The XRD Back Reflection
Camera and rotating specimen
bolder—a bigh-precision in-
styument for the exact evalua-
tion and comparison of lattice
parameters in the study of
metals and alloys and other
crystalline structures.

The XRD Universal Specimen
Mount may be used with the
Pinbole Assembly and flat cas-
sette for Lame and rotation
patterns, with the Back Reflec-
tion Camera for Sauter patterns
and for back reflection Laue
patterns, or with the Cylindrical
Cassette and the Pinbole As-
sembly for oscillation and rota-
tion patterns.

The Cylindrical Cassette which
is furnished with the XRD
Universal Specimen Mount for
use with the Pinbole Assembly.
The Cylindrical Cassette is

d on the goniometer bead
which bas fine screw adjust-
ments on the arcs and for center-
ing the specimen in arcs.

The G-E Model CA-4 Crystal Analysis Tube with four Lindemann
glass windows and protection shield. Tube is available with com-
plete x-ray pr ion shields which extend to cover both arms of
the tube and includes x-ray proof stoppers for the ports of the tube

which are not in use.

GENERAL ELECTRIC X-RAY CORPORATION

CHICAGO

N O R ¥ S. A.
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A.H.T.CO. SPECIFICATION

MICRO KJELDAHL DIGESTING
APPARATUS

With improved type fume duct of Pyrex glass and with metal shield
to protect the flames from drafts

7498.

KJELDAHL DIGESTING APPARATUS, MICRO, A.H.T. Co. Specification, for gas heating.
Suitable also for semi-microanalysis as it takes KJeldahI flasks 10 ml, 30 ml or 100 capacity, the
latter if finished without rim at neck as listed below under 5442-B.

Consisting of a six-burner heating shelf with transite top and a fume duct of Pyrex glass. Heating
shelf is made of cast brass with baked-on aluminum finish, with metal shield behind the burner manifold
to protect the flames from drafts. Top is 1834 inches long x 814 inches wide X 14-inch thick, with six
tapered burner openings, 1-9/16 inches diameter at top x 1-inch diameter at bottom, 3 inches from center
to center. Burners are regulated by individual needle valves conveniently located in front of each burner.

The fume duct is of heavy wall Pyrex glass, 516 mm long x 51 mm inside diameter, with six openings
each 22 mm diameter for insertion of flask necks. The fume duct is provided with a central outlet and
is sloged toward the center to facilitate drainage in use and to assure equal suction at both ends, as sug-
gested by Eugene W. Schoeffel, while with the American Medical Association Laboratories, Chlcago,
The fume duct is held in pomtlon by means of two adjustable, slotted aluminum clamps with spiral
springs for variation in tensity.

7498. Kjeldahl Digesting Apparatus, Micro, A.H.T. Co. Specification, as above described, for use with
artificial or mixed gases up to 600 B.T.U. Complete with Pyrex glass fume ‘duct and six
concave discs of Chromel wire gauze to fit burner openings, but without flasks or rubber
connections 41.60

7499. Fume Duct, only, of Pyrex glass ; 8.00

5442, Flasks, Micro-Kjeldahl, Pyrex brand glass, with round bottom and long neck; for use with above
Micro Digesting Apparatus. Size 10 ml is without taper or rim, and 30 ml is without taper but
with rim at neck.

Capacity ) PPN 10 30
32 35

.......................................................................

10% discount in original package containing 36.

5442-B. Dltto,AIOO mltcapacity, with straight neck without rim; to fit into fume duct of above Micro Digesting
ppara us.

........................................................................................

10% discount in original package containing 36.

5445-F. Flask, Micro-Kjeldahl, Soltys, {rex brand glass, with {»ourout capacity 30 ml.  Bulb is set at an
angle to the neck to prevent loss, by spraying, of digested liquid.

........................................................................................

10% discount in package containing 72.
Prices subject to change without notice

ARTHUR H. THOMAS COMPANY

RETAIL—WHOLESALE—EXPORT

LABORATORY APPARATUS AND REAGENTS

WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A.
Cable Address, BALANCE, Philadelphia
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Photomicrographs reproduced at the left represent
interesting anomalies taken from the collection gathered
at Ward’s while preparing some thousands of chick
embryology slides during the past two or three years.
These have been chosen merely as interesting examples
of “twinning’’; many slides, representing a wide variety
of abno ities, are in stock, and are available to in-
terested collectors.

Ward’s believe that the sole purpose of
a teaching slide is to make possible to
students a clear understanding of the
subject under study.

That’s why Ward’s stock is composed of
carefully selected, typical specimens.
That’s why the work is done by tech-
nicians of long experience, under the
supervision of a practical biologist with
a background of actual teaching experi-
ence. Why, too, that more emphasis is
placed on contrast, differentiation of
structure and clarity of detail than on
brilliant coloring or ‘“beauty” of the
finished preparation.

Ward’s careful attention to identifica-
tion, uniformity, technical excellence
and definition of morphological fea-
tures—together with a rigidly-main-
tained no-price-discrimination policy—
have earned a reputation, expressed by instructors from
coast to coast. “Ward’s slides are of a quality and useful-
ness that can’t be matched at any price.”

Ward’s catalog of slides—for General Zoology,
Embryology, Parasitology, Histology and Botany
—will be sent to any instructor or biologist
promptly on request.
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74865A (Shown in Use.)

1. All speeds from zero to maximum in both di-
rections, in infinitesimal steps, are made possible by
the Cenco-Improved friction drive transmission.

2. The speed is adjustable while the motor is run-
ning and the transmission mechanism can be in-
stantly clamped to maintain the desired speed in-
definitely.

3. The spindle rotates in ball bearings so that
there is very small loss of power in the transmission.

4. The material of the friction disk was selected,
after many tests, for its excellent wearing proper-
ties and great traction.

5. The friction drive plate may be clamped out of
contact with the friction disk when the rotator is
not in use. This prevents development of flat sec-
tions of the friction disk and facilitates changing
disks when these become worn. The drive plate is
coated with one of the hardest metals known, in-
suring freedom from wear, especially when operated
at low speed for long peériods of time.

74365A for 115 volts, 60 cycles A.C. $90.00

Stock Subject to Prior Sale

CenTRAL,
St R \ =\

CHICAGO
1700 Irving Park Road
Lakeview Station

A Dependable
ROTATOR

Shaft Adjustable Through 360°

SCIENTIFIC INSTRUMENTS & LABORATORY APPARATUS

(D

That Makes

Good Lectures [Better

Adjustable for Height

Speed Adjustable from
0 to 2500 R.P.M.

Motor—+s Horsepower

6. The spindle of the rotator may be clamped in
any position throughout 360°. This permits dem-
onstrations not possible with other rotators.

7. The combined rotator and driving motor are
mounted on a stable tripod base with adjustable
vertical support which renders the éxperiments vis-
ible to the entire class. In other rotators the dem-
onstration takes place either at or below the level
of the table.

8. The motor is rated at ¢ h.p., and this power
is transmitted with very little loss to the spindle;
thus nearly the full rated power of the motor be-
comes available at any desired speed of rotation.

9. The rotator because of excellent design and
construction runs quietly. This point has particular
value in the lecture room.

10. A grooved pulley for round belt is furnished
with the rotator, thus making its power available
for operating mechanisms of various kinds which
are not designed for direct attachment to the rotator.

BOSTON
79 Amherst St.,
Cambridge A Station

Vor. 94, No. 2449
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CHOLINE CHLORIDE
SMACO

v THE IMPORTANCE of choline in nutrition is
now more widely recognized as a result of

new investigations showing its relationship to
liver cirrhosis' and renal damage.? Under spe-
cific dietary conditions a deficiency of choline
results in fatty infiltration of the liver in rats®
and perosis in chicks.* Choline is definitely in-
volved in the metabolism of the sulphur con-
taining amino acids.>®

It has been suggested that choline is a factor
in the B-complex” and because of this there is
increasing use of choline chloride as a routine
supplement in nutritional research especially
where highly purified diets are employed.

Choline Chloride synthesized in our labora-
tories, is available conveniently packaged for
research purposes and in bulk quantities.

1. GYOReGY, P., and GoLpBLATT, H.: Proc. Soc. Exp. Biol.
& Med., 46:492:1941.

2. GriFrITH, W. H.: J. Nutrition, 21:291:1941.

3. Best, C. H., and Roour, J. H.: Ann. Rev. Biochem.,
8:349:1939,

4. HecstEp, D. M., MiL1s, R. C,, ELVvEHJEM, C. A, and
Harr, E. B.: J. Biol. Chem., 138:459:1941.

PRICES ON REQUEST 5. pu VIGNEAUD, V., CHANDLER, J. P., MovEer, A. W.,

KEepPPEL, D. M.: J. Biol. Chem., 131:57:1939.

6. GriFriTH, W. H., and WapE, N. J.: J. Biol. Chem.,

)
RESEARCH LABORATORIES

132:627:1940.
S. M. A. Corporation 7. GyoreyY, P., and GorpBLATT, H.: J. Exp. Med.,
CHAGRIN FALLS, OHIO 72:1:1940.

AR .
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ITH you, as with us,

defense comes first. Our
output of optical instruments
is being rapidly increased to
meet the defense emergency.
We will endeavor to give our
customers the best service
possible under existing cir-
cumstances, and ask your
sympathetic cooperation.

Miracle In a Quarter-Ounce of Glass

HIS is an ophthalmic lens, designed for the

correction of vision. It measures 43x40 mm,
2 mm thick. It weighs 6.23 grams. Its refractive
index is 1.§230, its mean dispersion, 0.00895. Its
physical characteristics are matters of scientific
fact, but they are no measure of the effect it may
have on a human life.

For, through the achievements of modern optical
science, imperfect eyes are no longer a handicap.
The school child, whose mind might otherwise
have been dulled by faulty vision, today faces life
undaunted, his eyesight defects corrected. Business
men, and housewives, go about their daily affairs
with eyes equipped for today’s tasks. Older men
and women, reaching the age when their eyes can
no longer accommodate for vision near and dis-

tant, need have no féar of loss of visual efficiency.
Modern bifocal lenses, skillfully designed and fitted,
restore comfortable youthful vision, extend years
of useful working time to aging eyes.

So, in addition to its many contributions of
scientific optical instruments for gunfire control,
research and industrial production, Bausch &
Lomb is filling a vital need as America arms for
defense. Workers with properly fitted glasses have
vision of top efficiency. That means fewer errors
in work, less fatigue, greater production.

BAUSCH & LOMB

OPTICAL CO. ¢« ROCHESTER, NEW YORK
ESTABLISHED 1853

AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION

VoL. 94, No. 2449
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THE SIGNIFICANCE OF CHOLINE AS A DIETARY
FACTOR'

By Professor C. H. BEST
THE UNIVERSITY OF TORONTO

It is particularly appropriate so soon after the very
tragic death of my colleague, Sir Frederick Banting,
‘to emphasize the fact that the choline investigations
which have already yielded many results of physiologi-
cal significance, and promise more, are a direct out-
growth of the discovery of insulin. In the light of
our present knowledge it was fortunate that, when
Professor Macleod and his group initiated studies in
which they observed insulin-treated depancreatized
animals for several years, an adequate diet was not
always used. A great deal of knowledge of the acces-

1 Abbreviated version of the paper given at the Univer-
sity of Chicago Fiftieth Amnniversary Celebration, Sep-
tember, 1941.

sory food factors and of other aspects of nutrition
has, of course, accumulated since that time. The
depancreatized dog suffers from the loss of several of
the digestive ferments, and the absorption of food
material from the intestine is seriously impaired.
When Allan, Bowie, Macleod and Robinson in To-
ronto, and Fisher in Chicago noted large yellow
livers in the insulin-treated animals, many possible
explanations suggested themselves. When it was
found that the abnormal condition could be prevented
by the inclusion of raw beef pancreas in the diet, it
became apparent that some constituent of this tissue
was responsible for the improvement. Dr. Hershey,
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aleohol, dipping slide 10 times in each solution.
5. Clear in xylol and mount in damar.

In preparing the smear, it is important not to
allow the secretion to dry before fixation, as drying
alters the morphology and the staining properties
of the cells. Very thick smears are also undesirable,
since it is difficult to remove the excess stain from
the thick areas except by prolonged washing in the
aleohols. A thick seeretion should be spread out
thinly with the edge of the pipette, taking care to
avoid drying in so doing. Most reliance can be
placed in the histological picture in the thinner areas.

‘When single slides are stained, it is most economical
and convenient to deliver the stain from a dropping
bottle. If the portion of the slide containing the
smear is marked off with a china-marking pencil, one
or two drops of stain generally suffice. It is eco-
nomical to drain the slide thoroughly and wipe off
the back with a cloth or paper towel after each solu-
tion, thereby prolonging the dehydrating properties
of the aleoholic solutions. The absolute aleohol can
be eliminated, by blotting the slide thoroughly after
rinsing in 95 per eent. aleohol, and then going direetly
to xylol. All solutions should be well stoppered when
not in use. The use of coverslips ean be avoided by
using isobutyl merthacrylate polymer P-5 (du Pont
de Nemours and Co. Ammonia Dept., Wilmington,
Del.) instead of damar. This is dissolved in xylol
to yield a solution of proper consistency for mount-
ing. After the slide is cleared in xylol, a few drops
of the solution are placed on the slide to form a pro-
tective film over the smear. The slide can be ex-
amined at once, and then allowed to dry in air before
filing. :

While most investigators may prefer to use the
complete trichrome stain previously described for
research purposes, the present technic should fulfil
most of the clinical requirements for a rapid simple
differential stain for vaginal smears.

EpPHRAIM SHORR

THE NEW YORK HOSPITAL AND

DEPARTMENT OF MEDICINE,
CoRNELL UNIVERSITY MEDICAL COLLEGE

A DEVICE FOR THE PREPARATION OF
HYDROSULFITE SOLUTIONS FOR
GAS ANALYSIS

A DISADVANTAGE in the use of sodium hydrosulfite
solutions for the rapid absorption of oxygen in gas
analysis, as suggested by Van Slyke and eo-workers,*
is the need for frequent renewals of the solution.
This drawback could be partially overcome if a
method were used by which a considerable proportion

1D, D. Van Slyke and J. M. Neill, Jour. Biol. Chem.,
61: 523-573, 1924; D. D. Van Slyke, Jour. Biol. Chem.,

73: 121-126, 1927; D. D. Van Slyke and J. Sendroy, Jr.,
Jour. Biol. Chem., 95: 509-529, 1932,
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of the hydrosulfite is not oxidized by the air during
the preparation of the solution. This may be accom-
plished by a simple device which has been used in this
laboratory for several years.

This consists of a glass tube 14 mm inside diameter
and 195 mm long (volume, 30 ce), constricted at one
end to a small glass stopcock. Below the stopeoek,
attached by means of a rubber connection and in-
serted into the stopeock tubing, is a 250 mm length
of 3 mm outside diameter glass tubing. This tubing
is to reach to the bottom of the gas apparatus con-
tainer for the oxygen-absorbing solution. At the
bottom of the larger tubing is a wad of fine, glass
wool for filtering the solution. Twenty-five cc of
2 N KOH solution is poured into the tube, and some-
what more than % of the 15 gm of hydrosulfite is
added. The tube is stoppered and shaken a few
times. The solution is then run into the container,
and a 2 em layer of liquid petrolatum is simulta-
neously poured on to the surface. The second 25 ce
of KOH solution and the remainder of the hydro-
sulfite are quickly added in a similar manner, and
the absorbing solution is ready for use.

The useful oxygen-absorbing capacity of the hydro-
sulfite solution is greatly increased by this easy and
rapid method of preparation.

LAvRENCE G. WEsSON

ForsYTH DENTAL INFIRMARY,

BosToN, MASS.
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ESSENTIALS OF ZOOLOGY—by
George Edwin Potter, Ph.D., Pro-
fessor of Biology, A. & M. College
of Texas, College Station Texas.
532 pages, 204 illustrations. PRICE,
$3.75

INTRODUCTION TO ANIMAL
BIOLOGY—by John B. Parker,
Ph.D. & John J. Clarke, Ph.D., Pro-
fessor and Assistant Professor of
Biology, Catholic University of
America, Washington, D. C. 503
pages, 163 illustrations. PRICE,
$3.75

A TEXTBOOK OF GENERAL BI-
OLOGY—by E. Grace White, Ph.D.,
Professor of Biology, Wilson Col-
lege, Chambersburg, Pa. 2nd Ed.
667 pages, 336 illustrations. PRICE,
$3.50

ESSENTIALS OF COLLEGE
CHEMISTRY—by G. H. Whiteford
& R. G. Coffin, Professor and Asso-
ciate Professor of Chemistry, Colo-
rado State College. 2nd Ed. 534
pages, 82 illustrations. PRICE,
$3.50

PRINCIPLES OF GENETICS—by
E. Grace White, Ph.D., Professor of
Biology, Wilson College, Chambers-
burg, Pa. 430 pages, 179 illustra-
tions. PRICE, $2.50

WORKBOOK FOR PHYSICAL
EDUCATION-—by Mae Iddins, A.B.,
B.P.E., Instructor in Physical Edu-
cation, Carson-Newman College, Jef-
ferson City, Tenn. 144 pages, 73
illustrations. PRICE, $1.50

I |

MICROBES WHICH HELP OR
DESTROY US—by Paul W. Allen,
Ph.D. & D. Frank Holtman, Ph.D.,
Professor and Associate Professor
of Bacteriology; & Louise Allen Mc-
Bee, M.D.,, Formerly Assistant in
Bacteriology, University of Tennes-
see. 540 pages, 102 illustrations, 13
color plates. PRICE, $3.50

EFFECTIVE LIVING—by C. E.
Turner, Professor of Biology & Pub-
lic Health, Massachusetts Institute
of Technology & Elizabeth McHose,
Director of Physical Education for
Girls, Senior High School, Reading,
Pa. 425 pages, 164 illustrations.
PRICE, $1.90

ART AND SCIENCE OF NUTRI-
TION-—by Estelle E. Hawley, B.S.,
M.S., Ph.D., & Grace Carden, Chief
Dietitian and Instructor in Nutri-
tion, University of Rochester, New
York. 619 pages, 140 illustrations,
12 in color. PRICE, $3.50

TEXTBOOK OF PHYSIOLOGY—
by W. D. Zoethout, Ph.D., Professor
of Physiology in The Chicago Col-
lege of Dental Surgery & W. W,
Tuttle, Ph.D., Professor of Physiol-
ogy, College of Medicine, State Uni-
versity of Iowa. 17th Ed. 748 pages,
302 illustrations. PRICE, $4.50

TEXTBOOK OF HISTOLOGY—by
Evelyn E. Hewer, D.Sc. (Lond.)
Reader in Histology in the Univer-
sity of London. 3865 pages, 340 il-
lustrations. PRICE, $4.50

The C. VIMOSBY COMPANY, St. Louis

B T T

New and Standard Texts Jor |

Classroom or Reference Use
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Also for MICRO and SEMIMICRO WORK

The above Centrifuges will accommodate six 15 ml. round
bottom or taper bottom test tubes, chro and semimicro tubes
(5 ml. to 0.5 ml.) can be accc ed by purct extra
shields, prices from 50c to 75c each. No adapters are required.

Other ADAMS CENTRIFUGES and laboratory supplies
are described in our new Catalog No. 102SC. If you do not
already have a copy write for one on your letterhead please.

| These centrifuges offer important advantages over the
| conventional units.
| —the tubes being suspended at a fixed 52° angle—thus,
- reaching the bottom more quickly.

. of sediment results.

5000 R.P. M. on D.C.

with underguard No. CT-1055.
with gix 15 ml. tubes loaded.
4200 R.P.M. on A.C. with same load.

ADAMS ANGLE CENTRIFUGE

They utilize the new angle principle

faster sedimentation is achieved by the shorter distance
particles are required to travel . .. creating mass, and
‘When at rest the
tubes remain in the angular position and no stn-rmg up

CT-1000 ADAMS SENIOR SAFETY-HEAD CENTRI-
FUGE for SIX 15 ml. TUBES, complete with six round
bottom brass shields with rubber cushions and three
each graduated and ungraduated taper bottom 15 ml.

glass tubes. Without Underguard ... Each $52.50
CT-1001 Same as the above but without shields or
tubes Each $49.50

CT-1055 UNDERGUARD for Safety- Head made of
aluminum ach $§ 3.50
Above Centrifuges have universal motors for llo-volt A.C. or
D.C. current. They can also be suplphed to operate on 220-
volt A.C. or D.C. current. Additional charge of $2.00 is made

for 220-volt motors.

Forced-
draft

Range: Room to 260° C
Constancy -+ 0.5° C.

Uniformity of Temperature
Throughout the Working Chamber :
+0.25° C.

HESE unusual values are made possible
by Aminco’s unique method of heating,
circulating, and controlling the air.

Other Features Include:
v Low-gradient type electric heaters and quickly ad-
;’uslable time-tested bimetal thermoregulators—
oth guaranteed for 5 years.

% Reliable automatic controls.

* Rell:;roducxble settings of air velocity and air dis- |
arge are obtainable. |

¥ Gentle to brisk air velocities obtainable. ‘
d to the

% Motor in separate, ventilated, easily accessible
compartment.

% Heat losses red

% Rugged construction throughout. Sturdy insu-
lated doors with explosionproof latches and ball-
bearing hinges. Spturdy shelves easily leveled.

% Four standard sizes in various kinds of materials.

Fully Described in Bulletin A2102

AME

{ 8010 GEORGIA AVENUE -

CONSTANT TEMPERATURE OVENS

GUARANTEED FOR 5 YEARS

RICAN INSTRUMENT CO.

SILVER SPRING, MARYLAND




