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OPPORTUNITIES IN MATHEMATICAL STATISTICS, WITH
SPECIAL REFERENCE TO SAMPLING
AND QUALITY CONTROL'

By Dr. W. EDWARDS DEMING
BUREAU OF THE CENSUS AND BUREAU OF THE BUDGET

Seed haunted by the sun never fails to find its way be-
tween the stones. And the pure logician, if no sun draws
him forth, remains entangled in his own logie.
—Antoine de Saint-Exupéry, The Atlantic, March, 1942:
page 328.

THE control chart was devised by Shewhart in 1924
to help disclose the presence of extraneous causes of
variability that are worth looking for; also to give
greater quality assurance in devising acceptance pro-
cedures (Problems B and A, respectively, as outlined
below). If this were a group of business men, I
might seize this opportunity to persuade you to make

1 An address given at a joint session of the Institute of

Mathematical Statistics and the American Mathematical
Society, Vassar College, on September 9, 1942,

use of these methods. But speaking before mathema-
ticians, I need not do that. Here we can talk about
the next step, wviz., how to harness the efforts of
mathematicians to statistical problems.

I shall remind you of two problems that confront
the manufacturer and the statistician in industry:

Problem A: What to do with this lot? (Accept it, re-
ject, pass, serap, rework, or regrade it)

Problem B: What to do with the process? (Leave it
alone; or look for some identifiable cause, make some ad-
justment, use different raw materials) '

The quality control engineer does his best work in
either problem when he recognizes the existence of
both, and deals with both simultaneously. In par-
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This conversion of desoxycorticosterone to preg-
nandiol-3 (), 20 (@) is unique in the metabolism of
the steroid hormones since it is the first instance of
the replacement of an hydroxyl group by a hydrogen
atom. Thus the primary aleohol group at C-21 in
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desoxycorticosterone is reduced to the corresponding
methyl group in pregnandiol-3 (a), 20 (a).
WitLiam R. Fisg
BeEnJaMIiN N. HorwiTT
Raver 1. DorFMAN
WESTERN RESERVE UNIVERSITY

SCIENTIFIC APPARATUS AND LABORATORY METHODS

DEVICE FOR THE PREPARATION AND
TRANSFER OF OXYGEN-FREE
SOLUTIONS!

A ProBLEM frequently encountered is the prepara-
tion of an air (oxygen)-free solution and its subse-
quent i_ntroductibn into an experimental vessel. For
example, in the course of spectrophotometric deter-
minations involving solutions of respiratory enzymes
and other proteins it is necessary to remove all traces
of oxygen and then to transfer the solution to the cell
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in which light absorption is to be measured. Another
case is the introduction of air-free solution into a

reaction cell for photochemical purposes, particularly -

when the analytical procedure involves spectropho-
tometry or colorimetry.

A very simple and widely used procedure which
involves passing nitrogen through the solution is of
limited usefulness. Thus in the case of protein solu-
tions the customary method may lead to extensive
foaming which results in loss of material and in
denaturation of the protein. In all cases it is limited
to solutions in which solvent and solutes are relatively
non-volatile.

We present below a device which has been very
useful in this laboratory and which seems to have gen-
eral applicability. With the stopcocks A, B, C and D
set as designated by “Position I,” gaseous nitrogen is
admitted at D and at the same time the other part of
the system, including the absorption cell, is connected
to a high vacuum pump for a few minutes. By gentle
rotation of the flask the solution will be spread out

1 From the George Herbert Jones Chemieal Laboratory
of the University of Chicago, Chiecago, Illinois.

and a very efficient removal of gas will take place. In
order to transfer the oxygen-free solution to the cell L
the stopcocks are adjusted as indicated by “Position
I1,” where stopcock C should be operated last and
rather gradually. With increasing nitrogen pressure
the solution will be forced through the capillary and
into the attached cell. The ground glass joint G,
allows the detachment of the cell. The capillary stop-
per,? filled with solution, prevents the diffusion of air
into the cell. In an alternative arrangement a stop-
cock is inserted in the capillary and closed at the con-
clusion of the transferring operation.

A modified procedure is employed in ease the solu-
tion is volatile or has a volatile component. The flask
is closed off by means of stopecocks B and C and its
contents frozen by immersion of the flask in liquid
air.? After temperature equilibrium is attained stop-
cock B is turned to Position I and the system evacu-
ated, thus removing all non-condensable gases. Then,
with stopcock B closed, the flask is heated to room
temperature, whereby most of the dissolved air escapes
into the vacuum above the solution. The process of
alternate freezing, evacuating and thawing is re-
peated; it was found that three such steps sufficed
to remove oxygen effectively from a 12 molar hydro-
chloric acid solution, the concentration of acid remain-
ing unchanged within the accuracy of the analytical
method employed (0.5 per cent.).

The method as described relies to some extent on the
purity of the nitrogen used. However, one may em-
ploy commercial nitrogen and avoid contamination of
the solution with oxygen if a surplus of the solution
is available, for the top layer of the liquid will protect
the portion which is to be transferred.

The authors wish to acknowledge their indebtedness
to the Rockefeller Foundation for its support of the
project in which this work developed.

Erwin Haas
- RoBERT L. PLATZMAN

2 0. Warburg and E. Negelein, Biochem. Zeitschr., 214:
64, 1929,

3 A, Farkas and L. Farkas, Trans. Far. Soc., 34: 1121,
1938.
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Recommended for use in the

ARMY AIR FORCE PROGRAM
FOR AIR CREW TRAINING

MAP INTERPRETATION
WITH MILITARY APPLICATIONS

By WILLIAM C. PUTNAM

Department of Geology, University of California at Los Angeles

67 pages, 8% x 11, fully illustrated. $1.25

THIS timely new text provides a basis for the map study of terrain features of military
significance, showing the student how to recognize such features and to evaluate their tactical
importance. The book includes a discussion of the characteristics of topographic maps and
aerial photographs and the nature of landforms represented on them. No previous knowl-
edge of geology is required and the treatment has been kept as nontechnical as possible.
Controversial theories on the origin of various landforms are omitted, and a practical, objec-
tive approach is maintained throughout.

An outstanding feature of the book is the wealth of excellent illustrations, including
topographic maps, vertical and oblique aerial photographs, and block diagrams. All illus-
trations are closely integrated with the text and greatly increase the teaching value of the
book.

The discussion of the characteristics of maps used in military operations is organized
in approximately the same style as the War Department Basic Field Manuals 21-26 and
21-30. The material included in this text is, however, sufficiently complete to stand by itself.

CONTENTS
I. Introduction . , Scale
II. Contour Maps Direction

Scale Stereoscopic Examination

Representative Fraction Interpretation

Graphic Scales Negative Relief
Direction Water Features

Declination Streams
Cultural Features Lakes
Contours Canals

Construction of Contour Maps The Ocean
Profiles Swamps
Gradient Relief Features
Road and Railroad Layouts Artificial Structures
Visibility Buildings
Location Roads :

Resection ) Vegetation and Land Use

Triangle of Error IV. Geologic Interpretation

ITI. Aerial Photographs Rocks

Vertical Photographs Igneous Rocks

Effect of Relief Metamorphic Rocks

“Effect of Tilt Sedimentary Rocks

Send for a copy on approval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2




MaRcH 5, 1943

SCIENCE—ADVERTISEMENTS

11

Announcing an unusual and important second—ycar

Physics text—now ready:

ANALYTICAL EXPERIMENTAL PHYSICS

By Harvey B. Lemon and Michael Ference, ] r.
The University of Chicago

Tested for seven years in mimeographed text
form, this book’s effectiveness for both teacher
and student has been proved. Its emphasis is on
fundamental concepts without neglecting prac-
tical applications.

This text is for full-year course in colleges and
engineering schools giving physics courses at
sophomore level, and of analytical character; it
is particularly valuable for pre-electronics and
pre-meteorological courses; and suitable for col-
lateral reading in physics courses in liberal arts
-and junior colleges.

Distinctive features are: 1. exceptional amount
of analysis; 2. experimental methods; 3. 66 full-

page plates showing experiments recorded in
motion picture strips, so that apparatus and proc-
esses can be reviewed again and again; 4. abun-
dance of worked examples; 5. abundance of prac-
tice problems; 6. queries on concepts at end of
each section; 7. extensive mathematical appendix
containing all formulas needed; 8. advanced topics
starred in table of contents, to be omitted in short
courses.

A beautiful book, containing 600 large pages,
size 9 x 113/, each page containing almost twice
the amount of material on an average size page;
66 half-tone pages, almost 600 zincs. Price,
$7.00. Write for illustrated brochure with
sample pages.

Also just published:

A distinctly new type second-year text on

FOOD CHEMISTRY AND COOKERY

By Evelyn G. Halliday and
Isabel T. Noble
Authors of “Hows and Whys of Cooking”

A new practical manual for teaching home
economists and food research laboratories, with
many novel and distinctive features. Discus-
sions and experiments illustrate the chemical
principles upon which good practices in food
preparation and preservation are based. Many
chemical methods and pieces of apparatus not
heretofore utilized in food classes have been made
a part of the experiments featured, with detailed
directions and lists of apparatus, food materials,
chemicals and solutions called for. 380 pages,
39 illustrations. $3.00 -

A concise, up-to-date study of

FOOD POISONING

: By Gail M. Dack, M.D.

Associate Professor of Bacteriology,
University of Chicago

This book collects and brings up to date our
knowledge on food poisoning, a field in which
there have been tremendous advances in recent
years. Similarities and distinctions are drawn so
that the volume will be of interest also as a study
of the numerous gastrointestinal upsets which
may or may not be due to food poisoning. Of
extreme war-time importance to Army, Navy,
and Marine medical officers, as well as to public
health workers, practicing physicians, the food
industries, teachers of home economics, and allied
professions.  $2.00
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