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TUBERCULOSIS, LEPROSY AND ALLIED
MYCOBACTERIAL DISEASES'

By Dr. ESMOND R. LONG
* HENRY PHIPPS INSTITUTE, UNIVERSITY OF PENNSYLVANIA

IN the earliest epochs of medical history diseases
were classified empirically according to simple symp-
toms and obvious signs as fevers, tumors, declines and
the like, and it was centuries, even, before a more
exacting science added an organic inerimination so
that physicians could speak more expertly of lung
fever, renal dropsy, splenic anemia or pancreatic dia-
betes. To-day the trend is to set diseases apart on the
seemingly rational basis of etiology. Thus lung fever
has given way to pneumonia and brain fever to menin-
gitis, with a definite causal association in the mind of
speaker and listener with respeet to the latter terms.
To the ancient physician a febrile disease in which the
patient remained in a stuporous or “typhoid” state

1 Address of the vice-president and chairman of the see-

tion on the Medical Sciences, American Association for the
Advancement of Science, Indianapolis, December, 1937,

was typhoid fever; the physician of a more enlightened
age, recognizing its intestinal localization, called it
enteric fever; physicians of to-day still use this term
or the older one of symptomatic reference “typhoid
fever,” but instinetively think of the disease in terms of
its cause, the “typhoid bacillus” (Eberthella typhi).
And just as the science of bacteriology took apart
certain previous groups, like inflammations of the
lungs, and set them in separate categories, so it also
grouped together certain ailments once thought dis-
tinet. Formerly processes apparently as unrelated as
chronic ulceration of the lungs, general swelling of
the lymphatic glands, progressive destruction of the
spine and cheesy degeneration of the kidneys, were
separate clinical entities, although their frequent asso-
ciation led to some suspicion of a common underlying
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eliminate the above sources of error, the recording
plethysmograph shown schematically in Fig. 1 was
built.
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Fig. 1

The recumbent dog lies within a box '(P) closed
except for valves and tambour outlets, with head pro-
truding through a seal. The seal consists of a spongy
rubber mat with a hole just large enough to permit
the head of the dog to go through. A circular hole is
cut in a piece of dental rubber dam and this is placed
around the dog’s neck to fit tightly. Adhesive tape
seals the rubber dam to the dog’s neck and the rubber
mat, which is then clamped by a brass frame tightly to
the edge of a large hole in the plethysmograph. When
carefully placed a dog experiences no discomfort and
a trained animal will lie quietly for six hours in the
apparatus. The lid of the apparatus is clamped on
tightly, soft rubber tubing acting as a washer.

Each of the two box valves consists of a half ping-
pong ball seated on mercury. The inlet valve admits
room air to the plethysmograph during expiration.
During inspiration this air is forced through the out-
let valve into a large 150 liter sealed tank (T). From
the tank (T) an outlet tube leads to a sensitive spirom-
eter and a dry gas meter. The cylinder of the spirom-
eter is of aluminum, displaces 20 ml per em and is
carefully counterweighted. The meter has electrical
contacts which record every one fifth of a revolution
representing about 750 ml between contacts. A manu-
ally operated valve (V) controls the measured amount
of air drawn from (T).

In operation the dog draws air into (P) by expira-
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tion and forces the air into (T) during inspiration.
Pressure builds up in (T) causing the cylinder of the
spirometer to rise. Suction then withdraws air from
(T) until the spirometer has returned to its original ’
position. During rapid respirations of 300 per minute,
to which the small spirometer ean not respond, the
large air volume in (T') has added to it by rapid pulsa-
tions relatively small quantities of air which build up
the pressure. The large air volume acts as a pneu-
matie cushion to the air pulsations. It is important
to have the tank (T) at a slight positive pressure,
otherwise air would be drawn through the entire system
without breathing. A kymograph record contains a 5
seconds time line, a tambour tracing of rate and a
record of the volume of air passing through the ple-
thysmograph, as indicated by the meter contacts.

The apparatus was tested by using a eylinder and
piston arrangement (C). The free open end of this
cylinder was placed through a_ hole in the mat (M).
Closed containers approximately equal in volume to
the dogs were placed in (P). The piston was then
moved back and forth between stops (S) at rates simu-
lating respiration. The volume of air drawn into and
expelled from (P) could be computed from the stroke
and area of the piston. .

With this testing procedure the following methods
of recording the ventilation rate were tested: (a) a
large tambour over a large hole in (P); (b) the small
spirometer dii'ectly_connected to (P); (e) the inlet
valve connected to the spirometer and the outlet valve
discharging to the room air; (d) the inlet valve open-
ing to the room and the outlet valve discharging air
through a wet or dry gas meter; (e) the differential
method as described above. As a result of these tests
it was found that for respiratory rates exceeding 100
per minute method (e) was the only one giving satis-
factory checks. The other methods (a)—(d) depended
on some mechanical recorder stopping and starting
with each respiration. For rapid respirations the
starting inertia was too great to be overcome by the
low driving pressures of the plethysmograph.

' ALLAN HEMINGWAY

YALE UNIVERSITY SCHOOL OF MEDICINE
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'NEW WILEY BOOKS

'ELEMENTS oF QUANTUM MECHANICS

By SAUL S. DUSHMAN
Assistant Director of the Research Laboratory, General Electric Company

“Elements of Quantum Mechanics” is intended as an intraduction to the mathematical technique and: physical inter-
pretation of quantum mechanics, for the beginning student of the subject whose training in mathematics has not
gone beyond simple differential equations. Dr. Dushman has adopted the logical rather than the historical method
of approach, and for the most part he has employed only simple and well-known mathematical techniques. His step-
by-step development of significant equations is unusually detailed, and he has included many extremely elementary
hints and explanations.

452 pages; 82 illustrations; 6 by 9; $5.00

PriNcIPLES OF RADpIiO

.By KEITH HENNEY
Editor of Electronics

A thoroughly revised edition of a well-known radio book. Much new material has been added to replace obsolete
data. Modern tubes, modern circuits, modern practice, and modern values of circuit constants are used through-
out. The book presents features of present-day ‘receiver design and other recently developed devices, brief treatments
of television, facsimile transmission, etc. New practical problems have been added, dealing with the circuits and
constants with which radio is concerned.

THIRD EDITION ' 495 pages; 311 illustrations; 5% by 8; $3.50

INTERMEDIATE READINGS IN CHEMICAL AND TECHNICAL GERMAN

With a Summary of Reading Difficulties, a Chemical
German Frequency List, and Lesson Vocabularies and Notes
Edited by JOHN THEODORE FOTOS
Associate Professor of Modern Languages
and R. NORRIS SHREVE
Professor of Chemical Engineering; both at Purdue University

The purpose of this book is to facilitate the study of German for chemists, chemical engineers, metallurgists, and
pharmacists, and to serve as an introduction to the reading of chemical German from standard German reference
books. The selections have been made to illustrate not only variety of subject matter, but also variation in style
and progressive difficulty in reading. This book may be used in any class that has had elementary instruction in
German grammar.

219 pages; 5% by 8; $1.90

THEORY AND PrRACTICE IN THE UsE OF FERTILIZERS

By FIRMAN E. BEAR

Director, Agricultural Research, American Cyanamid Company;
formerly Professor of Soils, Obio State University

Progress in the manufacture and use of fertilizers has been rapid during the past few years. Accordingly, in the
second revised edition, extensive changes have been made throughout this textbook. The chapters on nitrogen fer-
tilizers, potash fertilizers, mixed fertilizers, principles of fertilizer practice, application of fertilizers, controlling the
soil reaction and supplying organic matter, have all been largely rewritten. This book brings together in one volume
the various points of view concerning fertilizer practice that have been developed by the many workers in this field
since the time of Liebig and of Lawes and Gilbert of Rothamsted fame.

SECOND REVISED EDITION 360 pages; 63 illustrations; 6 by 9; $4.00

JOHN WILEY & SONS, INC.,, 440 Fourth Ave., New York, N. Y.
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TURNER for HYGIENE

Because ‘‘PERSONAL HYGIENE” and ‘“PERSONAL
AND COMMUNITY HEALTH,”’ by Turner, are so well
written and so inclusive they deserve your consideration as
teaching texts. For a brief resume of these books read the

descriptions below—and the reviews. For full details write
THE EDUCATIONAL DEPARTMENT—or better still

by C. BE. TURNER, Profes-
sor of Biology and Public
Health in the Massachusetts
Institute of Technology.

send for an examination copy.

PersonaL HYGIENE

Introduced by a stimulating discussion of health values,
the funetions of the organs of the body are described
in relation to such topics as nutrition, digestion, respira-
tion, circulation, excretion, mental activity, reprodue-
tion, and exercise. Consideration is given to anatomy,
physiology, and other underlying sciences to clarify and
support the health teaching. Of the 20 chapters, the
last 2 deal with responsibility for health maintenance,
and with communicable diseases and immunity. The
formation of proper health habits is stressed. Each
chapter is followed by a list of references useful to the
teacher or to the student who desires supplementary
reading.

PERSONAL HYGIENE—335 pages, 84 illustrations,
3 color plates. Price, $2.25.
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... CONTENTS ...

Health Values. Nutrition. Digestion. Oral Hygiene. Respira-
tion. Circulation. The Excretion of Nitrogenous Waste. The
Skin.  Endocrines. The Sense Organs. The Hygiene of the
Nervous System. Mental Hygiene. The Hygiene of Body Ac-
tivity. Body Mechanics. Foot Hygiene. The Hygiene of Re-
production. Heredity and Health. Narcotics and Stimulants.
Responsibility for Health Maintenance. Communicable Diseases
and Immunity. A. Communicable Diseases. B. Nutritive Values
of edible Portions of Foods in Shares and Vitamin Units. Glossary.

ParT I—PERSONAL HEALTH. The Field of Hygiene. Health
Values.  Nutrition. Digestion. Oral Hygiene. Respiration.

PERSONAL and
Community HEaLTH

Here is an accurate, uptodate, yet simple text survey-
ing the whole field of hygiene. Part I, devoted to the
general field of personal hygiene, consists of 20 chapters,
covering all of the body functions and including chap-
ters on nutrition, heredity, and body mechanics. Part
IT contains 12 chapters on community health, and deals
with the development of preventive medicine, problems
connected with ecommunicable diseases, food control,
water supply, maternal, school, industrial hygiene, and
public health administration.

PERSONAL AND COMMUNITY HEALTH—4th
Edition. 680 pages. 131 illustrations, 4 color plates.
Price, $3.00.
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Circulation. Excretion of Nitrogenous Waste. The Skin. En-
docrines. Sense Organs. Hygiene of Nervous System. Mental
Hygiene. Hygiene of Bodily Activity. Body Mechanics. Foot
Hygiene. Hygiene of Reproduction. Heredity and Health. Nar-
cotics and Stimulants. Responsibility for Health Maintenance.
Part II—COMMUNITY HEALTH.. Science of Disease Preven-
tion. Communicable Diseases. Essential Facts of Immunity.
Three Great Plagues. Food Control. Water Supply. Waste
Disposal.  Ventilation, Heating,.and Lighting. Public Health
Administration. Maternal and Child Hygiene. School Hygiene.
Industrial Hygiene. Control of Communicable Diseases. Disin-
fection and Disinfectants. Glossary.
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