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formed in the organism by the change of tissue is anugmented, as well as the ni-
trogenous constituents of the excretions. (Bocker, Brit. and Foreign Med.
Chir. Rev., Vol. X1V.)

Pfluger's views, in opposition to Veit's, assume that the proteid matter of the
cell itself, **the organ-ilbumen,” undergoes decomposition the more readily:
and recently Schondorff (Archiv. f. d. gesammte physiologie, Band. liv, p. 420)
has shown that the rate of decomposition of proteid matter in a tigsue depends
upon the nutritive condition of the cells themselves, and not uppn albumen in
the blood, lymph and other Huids bathing the cells. But though the¢ organ-albu-
men may play the leading part in proteid metabolism of normal puteition, the
store-albumen would seem to be still the most vulnerable and apparéent pabulum
for the suddenly acquired microirganisms, the ** contagium vivum.” .J. Meyer's
investigations { Hoffman and Schwalbe’s Jahresbencht. 13%1) show that when the
tissues are full of disintegration products the efieet of water in increasing elimi-
nation is very marked, and that upen the wasting processes of the body the
water exeris no influence.

Dr. H. C. Wood, quoting the above, adds *' that while we can not by water
produece tissue disintegration, we ean by it wash out the retained products of tis-
sue change.”

In conclusion, [ may add that the present generally accepted treatment of con-
tinued fevers, based upon scientific principles, is becoming more and more suc-
cessful. A certain number of cases are unguestionably aborted by the cautious
use of internal antiseptic remedies and calomel: mostcases are benetited through-
out their course by the ingestion of much water, and the greater percentage of
all cases are successfully treated by the system of baths and hydrotherapy intro-
duced by Brandt.

OBSEREVATIONS ON NORMAL GIE'II‘_JLIFTH AND DEVELOPMENT OF
THE HUMAN BODY UNDER SYSTEMATIZED EXERCISE—
BEEAD IN THE SECTION ON PHYSIOLOGY, FIRST PAN-AMER-
ICAN MEDICAL CONGRESS, WASHINGITON, D. C., SEPFTEMEBER .
5-8, 1854.

§ By HENRY G. BEYER, Swirgeon, U. S. Nuovy.

Some of our best naturalists inform us that the first living thingson this globe
must have been miecroscopic monocellular organisms, inhabiting the surface of
the great oceans and leading a free-swimming existence, like the protozoa, their
direct descendants, of the present day. Nearly all of them furthermore agree, I
think, that there could have been no departure whatever from this monocellu-
larism of existence, no aggregation of cells to build up more complicated organ-
isms could have taken place until some of these protozoi began to assume a ses-
sile form of existence at the bottom of the ocean, whereby nutriment came to
them in the current flowing by them, instead of their having to everlastingly
hunt for it and thus expend a_l)i their available energy in this direction only.

The law of growth and development, in other words,depends on alternate rest
and activity, and is one of the oldest and most fundamental in its relation to life
in general. Where and however we may study life, whether it is during the
embryonic conditions of the higher organisms, or in the adult conditions of both
high and low forms of life, we recognize everywhere the existence of resting
stages alternating with stages of activity. £

Thus in the higher animals we find the corpuscles of blood and lymph ever
active and in constant motion, mieroscopiecally small. According to the laws of
growth they must remain so. but at the bottom of this sea of blood and lymph we
find a number of sessile Drg]'n,ns, aggregationsof cells belonging to the same organ-
ism, and made possible only under the same law of alternate rest and activity.

Further reflection and observation have shown this great and fundamental
natural law to be at the bottom not only of the evolution of all living forms at
present existing, but we can observe it and study its influence in every individ-
ual living being.

It is consequently clear, then, that growth and development of the human
body must be subject to the same unerring laws, and in order that they shall
exert their most favorable influence on the formation of that body they must be
duly observed and properly administered.

ercise, alternating with rest, then, are the two most important factors with
which seientific physical training will have to deal for the purpose of producing
the higheat results.



142 BUREAU OF MEDICINE AND SURGERY.

Spealking physiologically, there is no difference between the labor performed
by the workman and that performed by the gymnast, Both the wood-chopper
and the football player do muscular work. But the one has his exercise at]ID:leis
own hours and follows the laws of hygiene, diet, and rest, while the other does
not do s0, norcan hedo so. and we caneasily understand why exercise strenrthens
the one and wears out the other.

Neither do2s it m:ke any differenes to the contracting muscle whether it is
made to contract according to the Swedish system or the Germain system, or
even the Americin system, as long as it is caused to contract thoroughly and
energetically and is allowed to rest after contraction, it will develop and grow
in spite of any system.

For a number of yvears past a system of anthropometric measurements has
been introduced into some of our best schools and colleges for the avowed pur-
pose of watehing with more aceuracy and scientific exactness than heretofore the
processes of growth and development of the rising generaition of Americans as
they march through the college gymnasia of these respective institutions.

The highest eredit and praise are due to the pioneers in this laborious under-
taking. The large number of finely equipped gymnasia that have sprung up
everywhere like migic must bz looked upon as the direct resulis of their most
excellent missionary work in the cause of physical education.

But, although growth and development are primarily physiologieal subjects,
and therefore should greatly interest physiologists, very little interest has, so
far at least, come from that direction.

Most of the papers that have appeared, ever since the time of the introduc-
tion of these measurements, are most decidedly of more anatomical and anthro-
pometrical interest than of physlolegical value, and, so far at least, anthropo-
metry has been made an end rather than a means.

However, since we have at last succeeded in discovering not only the typiecal
and ideal man, but the woman also (models at Chicago Exhibition), there is
some hope that the leaders in physicil edueation may turn their talents to the
much neglected physiological side of this question. :

Indeed, a beginning has already been made, and I have in my possession three
papers of the utmost physiological importance as regards physieal education.

The first of these parers is ‘*The Growth of Children, Studied by Galton's
Method of Percentile Grades,” by H.P. Bowditch ; the second is entitled ‘* The
Physical Basis of Precocity and Dullness,” by W. T. Porter, and the third is
‘* Observations on the Results of the Pedagogical Gymnastics of the Lung Sys-
tem,” by Claés J. Enebuske.

The object I have in view in preparing this paper is partly for the purpose of
inviting more interest in this subject on the part of physiologists, and partly,
also, to add some observations of my own, made on fifty naval cadets, as ascer-
tained by two successive measurements made at certain intervals, namely: The
first measurement was taken in September, 1892, and the second in April, 1893,
the time interval between the two measurements being, therefore, about six
months.

From the whole number of measurements usually taken of each individual,
only a few were selected for consideration here, since to discuss them all would
rather detract from the few more important ones selected for our purpose,
and would add nothing to the physiological value of the results that may be
derived from them all.

These items are (1) the height, (2) the weight, (3) the lung capacity, and (4)
the total strength, We will also take into consideration the vital index, the
power index, the strength-weight index, and the vital strength-weight index,
which form very important indiees, introduced by Enebuske, and all deducible
from the first four items. _

As regards the nature of the gymnastic exercises which the cadets took dur-
ing the intarval of th2se measurements, I could not say that any one particular
system of gymnastics was followed out to the execlusion of every other system.
From the point of view of the physiologist there can be but one system, namely,
that of common sense and judgment. having for its sole purpose the gradual,
progressive, harmonious, and symmetrical development of the individual accord-
ing to his needs and according to physiological laws, and in this process the in-
struments used are the subordinite means to the end, no matter to what partic-
ular system of gymnastics they may belong. -

A brief outline, however, of these exercises seems called for. Thus, during '
the first month calisthenics, or free movements, were daily employed, and breath-
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ing exercises were practiced on the different chest weights. During the second
month dumb-bells, Indian clubs, and boxing were introduced. During the third
month running, jumping, and vaulting were begun. During the fourth month
rope-climbing, rope-jumping. horizontal and parallel bar exercises were done,
After that the out-of-door drills began and the cadets only exercised in the gym-
nasium in rainy weather, some also doing special exercizes prescribed for them
in accordance with their special needs and requirements. This is, in brief, the
course that was pursued. All had infantry drill, but none had any fencing, which
is begun after the first year of their stay at the Academy.

The time devoted to gymnastic exe reises was one hour per day, exce pt Wednes-
day, making five hours per week in all, the remainder of the time, of course,
being devoted to mental work with the usual intermissions for recreation com-
mon to all schools. The cadets are also tiught dancing during the winter, and
the weekly Saturday-night cadet hops continue throughout the academic year,
not all the cadets, however, taking part.

It is, perhaps, but fair to state that the changes that are recorded in the fol-
lowing table as having taken place in the cadets are not and can not be looked
upon as strictly comparative, nor as due to the gymnastic exercises alone, for in
order to make them strictly comparative it would require the records of fifty
other cadets of the same aze and living under the same conditions, that had not
taken this exercise, and, besides, there were other exercises taken outside the
gymnasium and belonging to the Academy curriculum not strictly to be classi-
fied as gymnasium exercises.

We will begin, then, first with the consideration of their height, and see what
changes we can detect in that: also what possible standard we may derive from
a larger number of cadets that had entered previously to 1892. The records of
this Department place at my disposal so far 230 entries of cadets whose height
was accurately measured and recorded upon their entry into the Naval Academy.
Inasmuch as there exists no standard for admission to the Academy as regards
height for a certain age, except that the eandidate, regardless of his age, shall
not measure less than 5 feet or 1,624 millimeters, that he shall be sound and not
less than 15 years of age, it seemed promising of some interest to find out just
how the average height of the entering naval eadet, under this plan, compared
with that of other schools and colleges from which data for comparison are at
hand, taking of course the age into consideration in making this comparison.

The following table shows the distribution of the 230 cadets as regards height
in millimeters:

TABLE [.

MNo. of | MNo. of |
Mm abser- Min. obser- |

vations. | | vations.
1,530 e e e
1,825 1 1, G H
1, 800 15 | 1,575 2
1,775 19 1, 550 a
1, 750 a7 1, 525 1]
1,735 84 1, 500 0
1. 700 8 | 1,476 1
1. 676 2 | | —
1, 650 52 | Total. 230

The next table shows their heights arranged in percentile grades varying from

D to 95 per cent as they compare with those of the Amherst students, aged 17

ﬁé‘ﬂ, and those of the Boston schoolboys aged 16, 17, and 18 years, respectively.
average age of the 230 cadets is 18 years.



144 BUREAU OF MEDICINE AND SURGERY.

TABLE 2
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This table would show that the height of the naval cadet is considerably below
that of the Amherst student, as weil as that of the Boston schoolboy at the same
average age, and at the time of his entrance into the Naval Academy. The
firures from the Amherst students were derived in part from Tables 5 and 7 of
the anthropometric tables published by Prof. Hitchecock in 1892: the age was
taken from Table 5 and the percentile grades from Table 7. The figures of the
Boston schoolboys were obtained from Prof. H. P. Bowditeh's work on * The
Growth of Children, Studied by Galton's Method of Percentile Grades,” pub-
lished in 18591.

This comparison, however, is perhaps not perfeetly fair, since the above two
standards were compi'ed from part of our population noted for their height, while
the cadets come from all parts of the country. They are, however, the only ones
so far published, and econsequently there was no choice in the matter of selec-
tion. The height of the average Yale student, according to Seaver’s tables, at
the age of 18 years, is given at 1,664"™ and in accordance with this the aver-
age naval cadet would come out from 14 to 15, or about three-fifths of an
inch taller than the Yale student of the same age. It would, therefore, seem
Yale College, being a larger school than Amherst, and deriving its students
from a larger territory than the latter, the average height of the Yale stu-
dent is lower and approaches more nearly the national average standard. As
compared with the Boston schoolboys, the naval cadet of 18 years of age ap-

ronches more nearly the l6-year-old boy in height than the 17-year-old one.
The 50 per centile grade of height calculated from the 230 cadets at an average
age of 18 yearsis 1,678 and the same grade of Boston schoolboys at an aver-
age of 16 yeurs, is 1,677, or 1 millimeter less than that, while the average
height of the cadets is 1,679™™, and that of the schoolboys 1,665 or 14™™, less.
The 1%-year-old Boston schoolboy, measuring 1,695™" in height, is therefore
16" in advance of the average height of the naval cadet. and the naval cadet
is about 15" taller than the Yale student of the same age.

Heights will probably always form one of the most important indices in our
calculation and judgment of the physical possibilities of the man. Long bones
naturally imply the existence of long muscles to move them, and there seems
to be more room in a large frame also for the circumferential growth of the
muscles than there is about a small, contracted framewo:k. A capacious
thorax, furthermore, will contain a larger lung, implying a greater lung ca-
pacity than a smaller one. .

In the adjoining two tables of the heights of the fifty cadets, under more es-
pecial consideration here, it will be noticed that each one of the two tables rep-
resents the measurements of twenty-five. Since this division of them is not
merely accidental, but purposive and will appear throughout this paper, it is
necgssury at the outset to state how and upon what ground this division was
made.

The principle in accordance with which the total number of cadets was di-
vided is the amount of increase in total strength that took place in all between
the first and second measurements.

Table A contains all those whose inerease in total strength was 100 kilo-
grams or less, and Table B eontains all those whose increase in total strength
was above 100 kilograms.

On comparing the two tables we will find that their various ages average
about the same, namely 18 years. We find, also, that their increase in height
is very nearly the same on the average, but the average height of those on Table
A is 13mm below that of Table B.



: BUREAU OF MEDICINE AND SURGERY. 145

Table of heights.
A
| Height | Height ' Height | Height |
| ks An- | g | B An-
| (first | (second - = (first | (second
No. | AE® measure- measure- nffi‘; ' No. Age. measure- mramm-.-! nual
’ [ ment.) | ment.) 5210 | ment.) | ment.) | [5hiLL
1 I | -
1
E TR, TRE, FenE, | T, TR, TR
s e | u‘:.ﬂl 1, 663 1,083 o AS: e 16.7 1, 758 1,785 oy
e T S | 1, 652 1,650 | BT R (B B i R Tl T 1, G20 2
s S e T ST (S i T [y 18| 17 .. 2 19.3 | 1.748 1,750 @
FiETETE e | T R 1,736 (1| [ e 148 | 1,800 1, 806 0
B 17. 6 1,719 1,721 | RS s 14,0 1, 730 1,740 10
e Tae s N T e T 1,735 1| s e | 19.0 1,818 1,820 2
L RRE N | R 1,775 (. 1,779 | TR PR S 7.3 1,630 1,658 8
klea el 189 i, 682 1, 655 B B SRS e  |-] 1, VEG i, TG 0
e g w50 | 17.0 1. 758 | 1, 7 b | el RS A i7.5 1, G5 1, G40 4
e 18.2 1, 88 1, 700 T R s e e 1,718 1,733 15
I i 80, 1 1,742 1. 742 [ | I AR an) (R 1, 780 1,784 4
iR S e (e ] 1, 636 1. 654 a8 S
| =B g | 1, 695 1, 700 B || Averages. 180 1.715 1,728 8
T R R (T A 1,538 1, 645 7l |
B.
| | | | |
Tt satb el o et | 1.ei | T | [T 18.5 1,850 | 1,850 | 0
o e gl | ol | T 1,608 | 1,712 | L0 [ e e 18. 7 1,650 | 1, 680 10
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e 17. 2 1, G50 1, 672 R 18, 11 1,704 | 1702 8
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[ R A LT 1,706 1,712 g [ R Saa R 163, | 10| e | 1
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i || e R i | 1 1, 810 1,810 ) | |1 el it o) i 1, BO3 | 1, 804 ! 1
Il SRR | 17.8 1,751 1, 754 3| —_— { —
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T —— R O |
|

Now, the question might well bz asked, is it a mere coincidence or is it of a
certain significance that the members of Table B, who were slightiy taller in the
beginning than the members repres>nted on Table A, had their total strength
inereased so much more than the members of Table A, all of them living under
identical conditions?

This question will be more fully discussed in connection with the tables of total
strength to be presented later on.

The average height, then. of the 50 cadets at the beginning, and as ascertained
by the first measurement, is 1,721™", and toward the close of the six months,
as ascertained by the second measurement, it is found to be 1,720"™ showing
an increase in the average height of 8™, or about one-third of an inch. At pres-
ent there exists no standard of comparison of the annual or semiannual growth
of boys at all ages. An approximation to such a standard of development in
height and weight for the pupils of the Boston public schools has been pub-
lished in the above-mentioned work of H. P. Bowditch for a period of from
5 to 17 years; but, inasmuch as Bowditch has shown that this increase is irregu-
lar and grows smaller the nearer the individual approaches to its destined maxi-
mum size, in order to fairly compare the growth of our cadets we ought to have
a standard giving the increase in height above the age of 18 years, this being
the average age with which we started. On looking over the tables of Yale
students published by Seaver I find that the height given for students aged 18
years and 6 months, which period would exactly correspond to the average
ﬂ.ﬁﬂ of our cadets at the time of the second measurement, is 1,687, op 23mm
above the height given on the same tables for those of 18 years, and which is
1,664m=,  Ageording to these tables, then, the semiannual inerease in height
from 18 to 18F years would be 23%=, or nearly 1 inch for Yale students.

On examining the table of ages of the students at Amherst College, published

Hitcheock, I find that the height given for students of 18 years and 19 years

[ is exactly the same, namely, 1,733™™, apparently indicating no growth
at all during the period between 18 and 19 years.

Thus it must be admitted, until we have arrived at an exact standard of growth

M 8——-10
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from year to year for all ages up to the twenty-second year, it is impossible to
state whether the average inerease of 8™ ascertained for our cadets is above or
below the amount that it shouldbe.

One thing, however, s2ems to be clearly established by our tables of compari-
son alone, and thait is this: The average height of the 50cadets thatente the
Acudemy in the fall of 1392 being 1,721"™, it is 42" or 13 of an inch higher
than the average height of the 230 cadets who had entered during the last four
years, and which is 1,679, as may be seen on table No. 2,

Annual growth tbles, to be of value as standards of comparison, should be
published from all the schools and colleges in all parts of the country, and the
standards calculated for each year or fraction of each year during the entire period
of growth, This, I hope may soon be done, for there is no lack of material on
hand now to work them out.

WEIGHTS.

In the adjoining two tables of the weights the sam= division of the 50 cadets
is presented, an1l ¢ rrcied out according to tha sume principle as wis doae in the
two tables of heights, namely, 25 on each table, Table A of the weights present-
ing the records of the same cadets as Table A of the heights, and Table B of the
weights presenting the reords of the sume cadets as Table B of the heights.

Table of weights.
A,
Welght ‘h\‘elghﬂb | Welght Wekg&;
= i first (secon W ey (lirst [E=TLl )
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" DRt IS Al | G20 | 63,7 A [y ] | Bt o i | 19 8 635 650 2.4
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ISR ER UG 88 T ] 51,0 62 A e B | e O 1 5. & 535 3.0
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P Sl T SRR R [ e ] G & 2.3 5.8 iﬂ“_u Rl B | T L5 500 6.5
h e bk B b N1 G5, 0 a0 L ETLE | [ PR Sn el T [y L0 75.2 | 4.2
i e B | R | 0.6 72.3 4.7 1
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On looking at the averages of these two tables, it will be noticad that Table
A gives 1.8 of a kilogram less than Table B at the start, and that this difference
between thetwo tibles grows still greit:r at the second measurement, when it
is found to be 3.2 kilograms. The average increase of the first 25 cadets is 2.6
kilograms, and the average increase of the second 25 is 3.9 kilograms, or 1.3
kilogram more. Both averages added together give for the entire number of
cadets an average of 60 kilograms at the time of the first measurements and 63.3
kilograms for the second meusurement, amounting to a semiinnual inerease in
weight of 3.3 kilograms,

From the observations recorded in the paper by Prof. W. T. Porter, of St.
Louis, it would appear that precocious individuals are taller as well as heavier,
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and, furthermore, that the difference in weight between duil and precocious
boys grows greater as they grow older.

Since, then, the first 25 cudets, as we have seen so far, are smaller, lighter,
and less strong than thesecoad 23, Thave examined their examinition marks, in
order tosee how Porter's results are borne out here, although our number is not
very large. On adding up all thzir marks and dividing the sum by 25, those of
Table A give 57, and thse of Table B give 59 as the average, apparently con-
firming Porter’s ghservations.

On turning to Sewer’s tables ol Yale stud :nts I find the average weizht given
for 18 years to b2 55.4 kilograms and the weight for students of 1% years and 6
months to be 57.6, whil> the Amherst tables give 61 kilograms for the 18-year-
old student. The weights of the cadets, therefore, would seem to be higher than
thos= of Yale students and about the same as those of the students at Amherst.

S0 far, then, we have found not only that the members of Table B were taller,
heivier, and stronger at the stirt than the members of Table A, but also that
the inerease in these qualities was greater as time went on, and in spite of the
conditions being identieal.

LUTNG CAPACITY.

On lookingz at the two adjoining tables of the lung capacity we will find, al-
though the average lung capacit; on Table B is greater than that on Table A
at th2 start, the average increise is about 20 cubic centimeters less on Table B
than on Table A. The average lung capacity of the 50 eidets at the first meas-
urement is 4,038, and at the szcond it is 4,192, This would amount to a semian-
nual average increase of 154 cubic centimeters.

Table of lung capacifics.

A,
' | Luuf | Lung | | Lung | Lun
I | capacity capacity |capacity | capacity|
No. | Ages. (lirst | (second | Galn, | No. Ages. | (first | (second | Gain.
Measure: measure: | |measure. measure-
. | ment). = ment). | | ment). | ment).
| | | | Il [
| g e, | o, e, | b, o, | ch.em. | g8 mo. | ch. cm. | cbocm. | eh.em,
JEFITE e 15 0 B, 605 3,768 165 | 18...........| 16 7| 4,660 4,915 244
% ey e 16 8| 3683 3.768 | Bo | 1B ooeoeaeo| 3D 3| 3,441 3 849 408
e e 17 3 8,522 3, EUS 1 8 19 3| 4,098 E 0
AR il 15 0 3, 441 3,605 TR R 18 H! 4,424 4, GEE 164
Boran s T a0 808 0 4008 164 || 19....... 19 0| 3,758 3 082 164
GaLT e vnnial IRl 4. BEY | 4,915 | T | RS 19 0| h, 408 | 5,408 LI]
s S |1y 5, 244 | 5, 408 | [ E ol |6 LESNTR P e e [rrise: I 3, 605 | 3, HaG &1
REZELES [ 19 9| 3683 3,708 | asill g 2 0T 5|0 wuIs| 4815
S 17 0| 4,006 4.505| 400 2% __....___.| 17 5| 4424 4,583 164
VoA T 3.806 | 3,768 | L e e e ST 18 0! 3,683| 3768
|| R S 2 1 | 3,768 | 3,768 | 15, s~ el e [ s R[N AT - (RS -3 L M
JEESR AT [ 15 8| 3805| 3.882] i —
et S e B el |17 1 3441 | 4086 | 655 Avarage | 18 0| 4,007 4, 184 177
IS i i 14 9 | 3, 768 3 932 | 164 [
| | |
Bl‘
Lung | Lung [ Lung | Lung
cn;pa.m eapac- ca!]mu- |:ra. :
Iy 34 . Ly Ly
No. AZes. | (frst |(second Daln.Loss. No. AgeS. | (frst |(second [G3D.Loss.
exXami- | exami- | exami- | exami-
na.um}.1natinn]. : [ natil:ru].luat.innj.
|
ye. o, | eh.oem | eb. e l ys. mo.| eb.em. | b, em, |ch.em.eh.om,
19 11 3,932 4, 2 [ B T TR (O - o T e (R
16 0 3,532 3, 768 [RIBECsC | 18 % 3, 605 5982 | 38T ...
18 6 4, 424 4, Ha8 f et | 19 3 3,032 4,086 | 164 f...
17 9 3,977 3, T8 [Tl aaisd] 1REE 4, 17i 4,280 e
15 2 4,013 &, 030 | [T seE i 19 5 4, H5 4, 588 Js oo
18 2 3, 441 3, G5 lEe R 15 5 3, 277 2441 164 |..--..
17 3 39052 i, (FMi R S 18 11 3, 932 4,006 | 164 | ___.
12 4 4,006 3, 708 Rt 17 8 4, 260 4,000 (____ .| 164
18 0 3,441 3, 277 o B 16 3 4, 260 Aol e b
12 0 i 4, 752 o L 16 4 3, 605 3,768 | 163 |......
1% 0 9,324 5, 572 b i, 19 7 4,341 | 4958 | Ll
17 8 4, 036 4,086 |,
i 7 4,260 | 4,280 ../l Averaga_.| 18 O | 4,0.'0! 4,501 | 157 26
15 3 E,Glllﬁl 4, (6 I |
L
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It remains to be added that the lung eap wities were tiken by means of a dry
spirometer registering cubic inches, which, for ths sake of uniformity, were
afterwards conveied into cuble centimeters.

There is, perhips, no onz single sibject in connection with physieal training
upon which more stress should b laid than the necessity of developing the lung
capacity. Thecipability of drawing a suflicientamountof oxygen into the system
to supply at all times and und :r all conditions and cireumstine s the necessary
quantity for the full performance of the funetions of every living cell in that sys-
tem must ever be looked upon as a condition of the utmost importance. Itisone
of the principal zims of the physical edueator. On the other hand, the reserve
materials, not being regularly oxydized, would gradually accumulate and their
presenc: in exc:gs in the economy lead in the end to th: most serious disturb-
ances of health through autointoxication.

Now, the quantity of air introducel into the system at each inspiration being
naturally regulated by the capacity of the lungs, it is of great importance that
the conditions under which museular work is capable of increasing the extent
of that capacity should be thoroughly understood.

According to Logrange, too much importanee has been attached to the devel-
opment of the museclesthat elevate the vibs, and I am sure that the same mistaken
idea prevails in this country with regard to the influerce on chest capacity to
be derived from the use of the popular chest-weights.

Ageording to the sume author, Demény’s conclusions to the effect that more
air enters the chest in the attitudes in which the seapulse are drawn back and
fixed by the tonicity and contractions of the rhomboidii, trapezii, and latissimi
dorsi-muscles, the belly retracted by the usl}imt-iuu of the viscera into the thorax
than during repo-e, are entirely wrong. In this eondition we find that all the
inspiratory muscles except the diaphragm are in a state of forced contraction;
the diaphragm alone remains in the position of expiration: and yet this is ex-
actly the condition in which we find ourselves in the so-called position of atten-
tion so much insisted upon by the instructors of infantry tactics. The truth of
this matter is that whatever is gained in lung capacity by the elevation of the
ribs is lost by the ascent of the diaphragm, and therefore, as an exercise for in-
creasing the lung capacity, the maneuver is absolutely without value. A simi-
lar, if not identical. condition of things prevails during exercises on the various
chest weights, If, on the other hand, we take a very deep inspiration, we
find that we are able not only to raise our ribs to the greatest possible limit, but
we also find that the diaphragm, which is the largest and most powerful
inspiratory muscle, will share in the movement and will push the abdominal
viscera downward instead of allowing them to be sucked up into the chest, thus
materially enlarging the chest capacity. The vertical diameter of the thorax
is increased in this manner, while in the other condition it was diminished
by visceral aspiration. In the opinion of Lagrange, with which we are in
perfect accord, the most ingenious gymnastic combinations are not as efficient
in increising the intra-thoracie space as are deep inspirations, alternating with °
profound expirations, made during repose,

It is, therefore. not only of no advantrge to increase the thickness of the
thoracic walls and the muscles covering them, but it forms o direct obstacle to
the normal and more nitural method of enlarging the intra-thoracie space from
within. . It is from within outwards that the force capable of expanding the
chest must act, and it is to the lungs themselves and not to the muscles that the
chief share in the changes in form and size of the chest belongs. "The most
powerful inspiratory muscles can not raise the ribs unless the lungs themselves
participate in the movement of expansion, as everyone can find out on himself ;
on the other hand, the lungs can raise the ribs without the aid of the mus-
cles, for the chests of emphysematous people remain vaulted in spite of their
efforts to lower the ribs and complete the expiratory movement. In order, then,
to enlarge the capacity of the lung, it is clear that we must not attempt to act
directly on the museles that are attached to the chest, but we must prescribe ex-
ercises calculated to produce the most extensive respiratory movements, or in
other words, such as produce the greatest respiratory need, and this is a large
amount of museular work done within a short space of time including carefully
graded running.

The results which we have attained with the fifty eadets so far as their in-
crease in lung eapaeity is concerned, while not ubauﬁ.mtel poor, are far from be-
ing satisfactory to us, and this point will be again referred to under ** Vital

Index.™
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In the accompanying Table I1T and Chart I are exhibited the results of some ob-
servations on eighteen cadets of an average age of 1Y years and 3 rpunthsr. on
whom the above detailed principles were earvied out as [ar as possible. The
special exercises in these cases consisted principally in free movements with-
out apparatus and a carefully graded. progressive running in the open air on a
properly eonstructed running track. They were, in the first place, taught how
to breatlhe properly, how to carry themselves during running, and a point more
especially impressed upon their minds was never to run beyond the time when
they became fatigued. No fixed period of time wasset, beeause their endurance
eould very naturally increase but gradually, and must vary daily owing to out-
side influences over which we have nocontrol. After a veryshort time and while
strictly following this injunction of never passing the point of fatigue, they all
were soon able to run a mile without futigue, and some very much exceeded that
distance, their general health and strength having at the same time very ma-
tarially increased and improved. :

TABLE IIL—TInfluence of one month’s a}pecmf exercise om lung capucity of eighteen
cadets, average age 19 years and 8 months, average height 1,7217". Olbzervations
wn April, 1892,

Lung capacity, Lung capacity, |
first examina- | second examina- | Galns,
thomn. tiodn.
5 | cupte | Cuvie |
cubiec | &g cubic | Cubic | Cable | qopye
centi- bl | cemti- Uole | angi-
meter. | inches. | o ere | inches. meters. | inches.
| | |
4, 260 | 260 | 4,424 250 163 | 10
5, 244 | 30 | 5,408 230 163 | 10
4, 915 J00 5,058 B3 [1] 163 10
3,768 | 230 | 3,932 240 163 10
4, M5 | 300 | o, 058 Al 163 10
4,505 | 275 | 4,752 20() 245 | 15
B, 44 | a0 | 5489 235 245 15
& 4l 210 3, 638 | =0 | 245 13
3, 441 2 1] 32,768 | . 230 | b 20
3,768 220 | 4,096 | 250 | a7 20
4, G 2‘75‘ 4,915 | S0 407 25
3,678 2300 | 4,200 260 4491 a0
3, 840 298 | 4,4 550 a7a a5
5, 244 | 320 5,900 | 0 55 a0
i T S R R SR SR Ny S R e 1 | 230|508 210 GG 40
L A T s LN a8 5, 315 325 5, 325 R
e e e ol e S S 4, 815 S0 4,915 00 | .. e
Avemgﬂ.........--.--------.---..-; 4, 352 285 4,683 286 381 20

The table and chart show that at the end of one month an average increase of
3431 cubic centimeters, or 20 cubic inches, was observed, which amount is twice
that observed in the fifty cadets at the end of six months, gymnastic work.

During running nearly all of the museles of the human body are actively en-

ed, some more, some less. A large amount of venous blood is poured into the
right side of the heart and through the lungs; an immense thirst for oxygen
causes the deepest inspirations, which give rise to an inereased lung capaeity,
provided heavy exercises, engaging the muscles that cover and surround the
chest, tending to compress it f:rom without, are not taken.

It was said above that basides running, a large amount of muscular work done
within a short space of time,was one of the means of increasing the lung eapacity.
With regard to this point, I thought it interesting to sscertain what influence
on the lung capacity of the players was produced by the popular game of foot-
ball. The football season at Aunapolis bagins after October 1, and on October
15 I examined seventeen pliyers who were the most likely to continue playing
t-hl'ﬂughﬂu‘b the season. The same players were again examined on November
21, and I must confess my surprise was great when they nearly all cime back
with the same lung eapacities. The only increase in the lung capaeity that had
taken place was noted in two half-backs, just the ones who had to do most of
the running. Whether the results of my observations would have been dif-

ferent if I had been able to make my first examination on October 1, instead
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of the 15th, or not, I am of course unable tosay; but these observations have
gone far to convince me of the fact that if there is any influence in football-
playing on the lung capacities of the players, that influence must be exerted
early in the beginning of the period of training, for after the chest is loaded
down with strong, hard muscles, it must become almost impossible for the
chest capacity to enlarge to any perceptible extent.

Now, while from a physiological point of view it is perfectly possible and in-
telligible by the proper exercise to increase the respiratory efficiecey of a cer-
tain limited area of lung surfzce without even increasing the capacity of the
lung itself, it might, nevertheless, be dcemed good advice to attend to the lung
capacity according to the best princiyles before attempting to play the game of
football in real earnest. At any rate, as long as the exchange of gases in the
lung is simply a physical process depending upon the difference in partial pres-
sure between the CO, contained in the blood on one side of the respiratory ma-
cuous membrane and the O of the inhaled air on tke other side of this same mem-
brane, the smount of oxygen taken in and of CO, given out must be looked upon
as being in direct proportion to the total capacity of the lupg as ascertained by
the spirometer.

TOTAL STREMNGTH.

For the purpose of ascertaining and noting any changes that may have taken
place in any individual human being after having had a course of physical train-
Ing in the gymnasium or elsewhere, it is absolutely necessary that we should
have several very thorough tests and established standards of sufficient scien-
tifie accuracy euasily applied and uniformly accepted and foliowed, by means of
which progress in certain directions can be definitely ascertained and the re-
sults comparcd. Among those that have o far been reccmmended the total-
strength test isa most valuable one. When I first begsn towork with it, I must
confess [ had little confidence in its value, but further experience has caused
me to look upon it as amost importantand significant index.

It was for the purpose of still further testing the value of this index that the
fifty cadets in question were divided in accordance with the amount of inerease
in total strength that had taken plzce during their six months' training in the
E}rmnusium. On looking at the table indicating their total strength [ took 100

llograms as the dividing line, placing those whose increase was less than that
on one side, and those whose increase exceeded that limit on the other, and
found that they were quite equally distributed, namely, twenty-five on either
side; and, so far as we have gone, we have found the average height., weight,
and lung capacity much in favor of those whose increase in total strength was
above 100 kilograms, a very significant factor even if the number of individuals
under observation here is not over large. Physiologieal truths do not require
in all cases an overwhelmingly large number of individuals to establish them,
but a smaller number will suffice than would be necessary for the establish-
ment of the average length of the human femur or the thickness of the thigh.

How is this total strength of an individual calculated ? The exact amount of
work done by our muscles in complicated cases of labor is by no means easily de-
termined, and in fact has not been determined except in a few special ecases. It
is well known that during museular work of any kind, certain substances are
used up, the guantity depending upon the amount of work done, for the law of
the conservation of energy helds tr e in the organie as well as in the inorganie
world., The amount of work done in these cases is generally expressed in kilo-
grammeters. 1 kilogrammeter indicating the amount of work necessary to lift
1 kilogram, 1 meter, or 1 gram 1,00 meters, ete. Thus, the amount of work
performed in walking is usually caleulated, according to Rubner, b{ltha follow-
ing formula: 0.071 x k p in which formula 0.071 is the prodvet of the height of
lift and fall in each step, k. the body weight. and p, the number of steps taken.

From the amount of work thus attained, it is. on the other hand, easily caleu=
lated how much albumen, carbohydrate or fat was used, becaure the caloric
equivalent of work has been found to be <25 kilogrammeters for 1 caloric and the
number of calorics produced by burning certain definite quantities of these sub-
stances being also known.

But this method merely tells us the amount of energy that is necessary to be
expended in certain kinds of special exercise or work: which, lurthermore,
may be distributed over a longer or shorter spece of time. In making serial
observations on a large number of individuals we wish more particularly to
ascertain the total amount of available energy or strength which any of them
may bring to bear upon an obstacle at any given moment. To calculate this
the following rough and ready method has been devised:

I — N
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According to the Aﬁthrﬂpﬂmetriu Manual of Amherst College, published in
1889 by Drs. E. Hitchecock and H. H. Seelye, the tests to be taken of an indi-
vidual whose total strength is to to be calculated, are as follows:

1. Expiratory strength.—The subject. after loosening the clothing about the chest
and filling the lungs, should blow with one blast into the manometer, an instru-
ment made to register the expiratory pressure in kilos and tenths of kilos.
Care should be taken that no air escapes at the sides of the mouth, and that in
expelling the air all the muscles of expiration are brought into play.

2, Strength of boack.—The subjeet standing on the iron foot rest with the dyna-
mometer =0 arranged that when grasping the handle with both hands, his body
will be inclined forward at an angle of 60 degrees, should take a full lheath and
without hendin%’eﬂle knees give one hard lift mostly with the back.

3. Strength of legs.—The subjeet while standing on the foot rest with bedy and
head erect, and chest thrown forward, should sink by bending the knees, until
the handle grasped rests against the thighs, then taking a full breath he should
lift hard, principally with his legs, using the hands to keep the handle in place
over the thighs. (See Fig 1.)

4. Strength of upper arms—triceps.—The subject while hold'ng the position of
rest upon the parallel bars, supporting his weight with arms straight, should let
the body down until the chin is level with the bars, and then push it up again
until the arms are fullly extended. Note the number of times he can lift him-
self in this manner. (See Fig 2.)

5. Strength of upper arims—biceps.—The subjeet should grasp a horizont:l bar
or pair of rings and hang with the feet clear from the Hoor while the arms are
extended. Note the number of timesthat he can haul the body up until his chin

touches the bar or rings. (Fig 3.)

6. Strength of forearms.—The subject while holding the dynamometer (Fig. 4)
s0 that the dial is turned inwards, should squeeze the spring as hard as possi-
ble, first with the right and then with the left hand. The number of kilograms
m:i!y be read off from the dial and noted. -

Total strength.—From the above data the total individual strength is caculuted
as follows: The body weight is multiplied by the sum of the dipand pull ; this
is divided by 10 to prevent too large a number of figures in the caleulation. To
this is added the strength of back, the strength of legs, the average of the fore-
arm, and the lung strength. and the result is looked upon as the total strength,
For example, the weight of the subject being 4, the dip 1/, and the pull 12=23;
the back strength 150, and the leg strength 1820, the forearm strength 45, and
the lupgs 2.0, the result will be 643 23=10415041804+454+2—524.

Just why the strength of the muscles of the upper part of the body wis not
originally included in this test is now difficult to make out. The strength of
both the chest muscles and those that extend between the spinous processes
and the shoulder plats can ensily be ascertained by ore and the same instru-
ment. - These are actually given in the New Manual for Physical Measurements,
by Dr. Luther Gulick, whose excellently illustrated manual should be in the
hands of everyone taking such measurements.

For the sake of uniformity of records we have, however, adhered tothe original
formula, and our tables have all been ealeulated in secordance with it, so as to
make them comparable with those ascertained by all who are taking such tests
elsewhere. This strength test is not devoid of all scientific aceuracy, but pos-
seszes a certain definite physiological value. If we talke, for instance, the gas-
troecnemius of a frog and pass an induction shock through it, we get a contrac-
tion, whether we stimulate directly or indireetly. If we attach certain weights
to one end of the muscle and increase them gradually and stimulate, there comes
a time when our stimulus is no longer answered by a contraction of the muscle,
and the weight att=ched to it will no longer be lifted, although the stimulus
gassaa through the muscle, £s is indicated by the galvanometer. In this con-

ition, in other words, we have arrived at the weight which exactly counter-
balances the absolute power of the musele under observation.

In the above-described strength test we have, undoubtedly, an analogous con-
dition of things. The numberof kilograms which we can lift with our backs and
legs being the exact amount necessary to counterbalance the strength of those
museles that are engaged in pulling; in other words, indicating their absolute
strength just the same as the absolute power is represented by weightin the ex-
periment with the frog’s gastrocnemius.

The muscular contraction produced by the stimulus of the will may perhaps
not be a maximal eontraction and the curve produced in the ease may not be
anything like the curve produczed by asingle induection shock. but resemble more

-
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nearly a tetanic curve, still the amount of strength that these tests require us to
exert at the time represent the greatest possible amount which we are capable
of exerting at any one time, and which is here expressed in kilograms, just the
saime as the absolute power is represented in weight in the experiment with the
frog’'s gastroenemius.

Total strength table.

A
Total strength. | Total strength.
No. Ape. | First | Second  Gain. No.. Age. | First | Second | Gain.
| exami- | exami- | exami- | exami-
nation. | nation. nation. | nation.
¥s. Mo.| Kilo. Kilo. Kila, || Yi Mo.| Hilo. Kilo, | Kilo.
1| B 6 0 M 343 ot | T i [ o8z 291 - a7
P A R 16 B 410 462 gl | R [ 423 al9 o6
- L 17 3 SR 410 [l | O T aTe 369 a7
e et 15 0 F60 | 438 [ ] | T PRI et 1 [ 470 58 B8
| E e e | 444 a2 | | (PR e 13 0 a5 405 a3
SRR 18 5 447 513 T | R 19 0 525 506 7l
r AR T R 411 452 T | PSR R g 1R 357 440 3
TR Rt O | 428 517 ST | R s B RS b 510 L 47
BERZaTEEEn LA 312 304 | EREEEERE B 380 | 452 a2
N e L B ] 338 351 - | B AR e 132 0 bl 419 1)
TIE: = Atk agiig | 431 ) 484 i | B S SR O 16 1 280 O ol
ke i SRR ER] PS1 |p 355 390 a3 1 "
o S 17 .1 310 4040 £ Averages. 18 0O 300 467 v
i IR | 18 Erl M9 Gl 62 | |
B.
o ] I
19 11 441 | LT3 163 | Iﬁ...........! 18 5 423 o398 116
16 0 398 | 494 1064 IIEF...-“....-| 18 7 434 a2 118
6 6 450 G40 181 !I e e S 315 485 | 183
17 % 203 | 430 121 || Iﬁ.___.__“,_f 1 8 302 BM 412
19 2 561 | 824 L BB R e I B 312 498 186
18 2 22 | 432 BT 1 IR e I 326 &l2 186
17 3 428 | €08 b ] o it (R |- | 230 463 233
18 4 200 412 i L] | e S SR [ St 4140 o2 132
g 0 270 | S80 e B |- ISR TR (R L 56 519 163
18 04 446 579 188 M2 .o o -l 18 4 a2 425 123
18 0| :‘ﬂ]l 672 1k | TRt ] [ | AL 450 573 125
17 B | 443 812 388 ||
% 7 s 495 136 || Averages. 18 0 0 L 170
18 5 A0 520 216 ||
| |

TasLe IV.—Influznee of one month’s special exercise on {otal strength of cighteen
eadets; average age, 19 years 8 months; average height, 1720mm.  Observation made
in April, 1892.

Total strength. | | ! Total strength.
| |
No. First | Second | Gain. | Wo. | First | Second | Gain.
exami- | exami- exami- | exami-

nation. | nation. nation, i nation.

mim. I Hm. mm. | mm, | . .,
P T L diu 198 | BT | T G LT R S Ty | 129
B T 76 | U IR e e 418 | e 133
i BRI e, i 04 e R 274 | 14 140
R T s bl ) 674 | TH vl | o [ SRR R T F| T 143
- ST e 647 717 MR, o S s a2 | 785 164
e v et 474 | - A T R 625 ] 168
s e AR 431 | T T o e R 408 | ("
o e L WA 176 568 3 RSN 569 | 405 | (B
QP e VST 438 | 536 un | :
iRt Frgr e e L3 q02 | 120 | Averages.. ... 524 | 66 I ng

* Loss 7. fFLasa (sickness) T

On examining the two total strength tibles we find thit they average as
follows: The 50 cadets on their entranes examination developzd an average
total strength of 385 kilos, and at their sezond examination, or about six months

il
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later, the average totil strength was 5084, showing a gain of 1234 kilos, which is
the highes’ average gain ever noted at the academy between the first and sec-
ond examinations. Furthermore, when we compure their average strength
with thit of Amherst students of the same age we find thit the cadets on enter-
ing were 35 kilos behind the Amherst students, whose average strength at 18
years, and which is our average age, is given by Hiteheoek as 420 kilos: but
alter the second examinition, and comparing its results with thosze obtained
from the same students even at 19 yeirs of age, we fird that the cadets are 50
kilos ahead of the Amherst stulents, whose average strength at that age is
given as 448 kilos, while that of the cadets is 508% kilos, which is about 20 par
Eent above the average total strength obtained from 2,230 of the Amherst stu-
ents.

Looking at Table A and comparing the average with those of Table B, we
find that the average increase of the first twenty-five is 77 kilos, while that of
the second twenty-five is 170 kilos, although the former were 10 kilos ahead of the
latter at the first examination. In order to increase one's total strength, how-
ever, especially while young and still in the growing period of life, we do not
always require very many months to do it. A month or six weeks well di-
rected exercise may add from 25 to 30 per cent of that strength, as is well
shown in Table No. IV.

Table IV presents the same cadets, as regards total strength, as Table ITI of
the lung capacity, the two observations being made, in other words, on the same
cadets at the same time. It is seen that after such a short time as one month's
specially directed exercise, which was very light indeed, and beginning with
u%tﬂ?arﬁge of 524 kilos, an average increase of 112 kilos=636 kilos had been
obtained.

TABLE V.—Influence of one month's practice at foothall on total strength of seventeen
pluyers, avervage age, 159 years and 6 months; average height 1,765 mm.

Total strength. | | Total s trength, |
| [F= - |
No. First ex- Second Gain TR T F Firstex- Second | Gain.
amina- i exami- | amina- | exami- |
tion. | mation. | I tion. | nation.
I, l mim. | wm. . L., 1.
TR S8 el et b | Al e 500 §12 112
st mmee e Ta8 | #01 | ] T e B 074 L&
AT B e S e P Bad | 503 | 1 (S T e E0 ‘ 30 130
PR R ) 621 79 gl g e S g e £ 635 | 131
TERR I E s R R 648 500 T | BT A e TR a0 | 436 172
| LT B B Ta6 | B2 | Bhillle T6ERs i DR B2 | eree 192
s BRI 2 T S A Rl | B8 ST || AT 6 | 824 196
- e e e R e 09 00 o8 | 2 i3
P S P e i3 644 106 || Average.._.... 612 | T 105
{1 S 753 gE0 | 107 || | ;

Here, although the average inerease does amount only to 103 kilos, it must be
remembered that the initial average strength of the 17 cadets measured was (44
kilos, and at the end of five weeks' football practice it amounted to 747, with a
maximum of 974 and a4 minimum of 612. Assuming, aswe must, that there exists
a natoral individual limit to development in strength, the inereise must bacome
slower the neirar we approach that limit, just the same as growth in height
bzcomes slower from year to year as we approach the final limit of our intended
height.
" VITAL CAPACITY.

The term ** vital eapacity,” as employed in connection with the usual anthro-
pometric records, appears to me somewhat misleading. inasmuch as it impliesin
its meaning a certain physiological significine: which it does not possess. The
name vital eipacity was originally used by Hutchinson to denote the respiratory
capacity of an individual. and whieh is usuilly measurel by a modified sasometer
(spiromzter of Hutchinson), into which the subject breathes, making the most
prolonged expiration possible after the deepest possible inspiration. The quan-
tity of air which is thus expelled from the lungs is indicatsd by the heicght to
which the air chamber of the spirometer rises, and by means of a scale placed
in connection with this, the number of eabic centimet>rs is read off.
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The vital eapaecity as recorded on anthropometric charts in usz in our gymna-
siums is obtained by different methods, namely: (1) Seaver (Anthropometry) ar-
rives at it by multiplying the lencth of trunk, depth of chest and breadth of
chest together; the result is the vital capacity. lil} Gulick (Manual for Physi-
cal Measurements) states * that the vital capacity refers to the size o the trunk,”
but ** does not represent the cubical size of the body, a'though it varies in a gen-
eral way with it.” He calculates it by multiplying the length of the t.ruuﬁ by
the average between the depth of the chest and the depth of the abdomen, this
again being multipliel by the average between the width of the chest and the
width of the waist. Justwhat this so called vital capacity is intended to repre-
sent does not appear t» be very clearly defined in the descriptions of the meth-
ods for obtaining it. [f, as Dr. Gulick states, it doss not represent the cubiecal
size of the body, what does it represent? It certainly appears to have little, if
any, definite physiological significance, so far asa man’s chances for life are con-
cerned, for these can simply not bz measured in this manner, and if not, why
should we continue to apply the term vital capacity to what is in reality nothing
but the capacity of the trunk?

In the following two tables of vital capacities ¢ leculated according to Gu-
lick's method, it will be noticed that the losses on both exceed the gains, and we
now must ask ourselves how this result has come about. Let us take the ex-
ample of a boy 1% years of age, just entering college and taking a courss in the
gymnasium for the first time in his life. He is maasured in the usual mannear,
presents a well developed chest, padded with a goodly layer of adipose tissue,
and a well-rounded abdomen. At the end of the academic year, and after work-
ing well in the gymnisium, he is mezsured again and it is found that he has
grown taller, weighs more, is very considerably stronger, and has a greater lung
capacity than the year before, but his adipose tissue has almost entirely dis-
appeared and his abdominal walls have become more muscular ; consequently his
abdomen less rotund; having, [urthermore, also increased the strength of his
respiratory muscles, he is able to contr. et his chest better, and the res. 1t of both
these changes will be that he has lost in vital capaeity. much to his chagrin, and
it certainly would be most disheartening for him to be told that he had grown
taller, heavier, and stronger at the expense of his vital capacity. On the other
hand, & man 40 years of age, the age when in most persons the stomach obtains
its final triumph over th= chest and permanently estiblishes its supremacy over
the latter, so far as prominence is eoncerned, will, on being similarly measured,
give a greater vital eapacity than he did at the age of 25 or 30 years of age, when
perhaps his physieal condition was at its best and his chaneces for life greatest.

I should accordingly proyose the term ‘‘capacity of the trunk™ in place of
i yital capacity,” as ascertained by the methods above detailed.

The average vital capacity of the fifty cadets at the first measurement, asshown
by these tables, was 3,152%" and on the second measurement it was 3,085m™
or 67 less. Since the anthropometrie tables so far published by either Hitch-
cock of Amherst, or Seiver of Yale, do not include the vital capaeity, it is of
course impossible to make 2 comparison.

Table of vital capacilies,

A.
| Vital | Vital | Vital | Vital |
c:;pac-lc:ipnc- cr;ps.¢= capac-
| Ly, Ly, |~ | (8 iy,
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Table of vital capacities—Continued.

B.
Vital | Vital | J | Vital | Vital
:.E;Pan. ¢?-DM_ | | | ﬂ:jl.rt]ﬁlﬂ.l'_.‘- L‘Ej.l"[.lﬂc-
Ly, Ly, | | it ity, {
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nation. nation. ' ination. nation.
— s | |
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B RE B g R 1 R G b EE | ; |
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VITAL INDEX.

Under the above name Enebuske (loc. cit.) has introduced the vatio of lung co-
pacity and weight of Demény. This index appears to me to be of considerable
physiologieal significance in connection with the subjeet of physical training
and the study of its results. Fiom the physiological point of view the intro-
duction into scientific physieal training of valuzble and significant indices, such
as the above, is as much of a necessity and of as great importance now as was
the introducgtion of weights and measures into ¢chemisiry a hundred years ago.

The original papers of Demdcny are not accessib'e to me, but Dr. Enebuske
states that Demény he s found that in children of the same age the lung capacity
is proportional to their weight, and that if a curve is ccnstructed of lung ca-

city and weight in function of age. the two curves are parallel. Demény has

urthermore found that the ratio of lung capacity and weight of per ons who
have undergone a course of systematic physiecal training is much higher than in
persons who have had no such training, {rom the fact familiar to us all, that the
training on the one hand increases the lung capacity. and, on the other, dimin-
ishes at least in the beginning the weight, by causing a greit quantity of the
reserve tissue (fat) to disappear.

In the adjoining two tables of vital indices I have applied this index to the
o) cadets under observation. It will be noticed, however, that but 16 out of
90 have gained, 31 have lost. and 3 have remained the same. The average vital
index obtained from hoth tables together at the first examination was 0.0679,
at the second examination 0.0667, amounting to an ayerage loss of 0.0012, It
will furthermore be noticed that for the first timz, so far as we have gone in
our comparative study of these two tables, the first fable presents higher averages
than the second table. It was found, in other words, that the 25 eadets whose
increase in total strength was 100 or more kilos, and who are always rep-
resented by Table B were taller, heavier, stronger and had a greater average
lunﬁ‘eﬁapﬂcity than the 25 whose increase in total strength had been found
to less than 100 kilos, and who are always ra[;nresented by Table A. In
the tables of the vital indices we meet with the first exception to this. An
average decrease in vital index of 0.0012 may not be very great, but it is cer-
tainly appreciable, and must have a cause, for [ firmly believe in the validity
and significance of this index. On referring to the tables of the lung ca-
pacities and taking Table B, it will be noticed that besides the average in-
crease being smaller than in Table A, 5 out of the 25 have remained the same
and 3 have actually lost in lung eapacity. No matter how dishem*tanin%‘ it may
be to realize such results, the finding them out is as important and salutary as
the obtaining of contrary results would be gratifying,
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Table of vital indices.

A.
' | First |Second| First |Second
No. | Age. exami- exami- Gain. | Loss. No. | Age. |exami- exami- Gain. | Loss.
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i | 0. 0636 | 0. 3 | 00666 | 0. 0855
9| 00528 | 0, 8 | 0,055 | 0, 0646
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T have forsomelittle time past been dissatisfied with the progressthat the cadets
have made in breithing cipaecity, consz2quently, this last year in superintending
the exercisas, spe-iil stress was laid on the importance of breathing exercises
on chest-weights, anl speeial attention was paid to carefull gra.defl’ running:
and I am as firmly convinced that the instruction and drill which the cadets have
recaived in the gymnasium was as well eilculated to develop their lung eapaei-
ties as any that could be deviszd as I am that the vital index is true and not
misleading. What, then, is th= cause of the decrease in vital index? T balieve
it due to the snug-fitting uniforms worn by the eadets of this sehool, and which
they are oblired to wear the greater part of the day. Although this seems to
me quite a reisonable explanation, this fact can only be established by the study
of and comparison with the statisties of other military schools,

When, however, we compire an average of vital index of the 50 cadets, ob-
tained at the second examination, and which is 0.0667, and find that it is above
the averago of the 50 per cent Yale student and only below the average vital
index of 113 Swedish navy recruits (aged 19), we have, as yet, no great cause for
being alarm:d, but are, on the contrary, very much encoaraged.

It is, futhermore, obvious that any increase in weight, from no matter what
¢iusz, may in a few instances eius2 considerable lowering of the vital index.
This would make it appear eartain that a high vital index would be in most
ci1825 a sure indication of perfect training, whether it is noticed in children,
women, or men. [n a large numbzr of scholwrs doing a certain amount of exer-
cise, especially after the first fow months, I have frequantly noticed a con-
siderable increase in weight as a direet result of the exercise, and, as will be
noticed on referring to the tables of weights, this average increase in the cases
of the 50 cadets is over 3 kilos. Even admitting that &« mn in perfect train-
ing must have a high vitil index, the ohject is not invariably attained in all
cases, and more often requires special attention and training.

Ouar average is higher than that given by Demény of metholically trained
Frenchmen aged 22, and which is 0.0615.
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As regards the meaning of this index, Dr. Enebuske says: " If we are com-
pelled to translate this index into popular language. we could not come nearer
the truth than to say that it means power of resistance during the emergencies
of disease,* and that it expresses an essential and fundamental condition for en-
duranceunder effort. It doesnotrepresentthe moralor nerve-dynamieelements
of endurance, but it represents a chemico-dynamiec component of endurance.”
Demény iquoted by Enebuske) makes this statement:

‘! By taking young gymnasts and arranging them according to the decreasing
value of their rates of lung capacity and weight, we have been able to ascertain
that thereby we have made a classification that corresponds sensibly to their
degree of resistance.”

practicing gymnasties Enebuske has observed a marked correspondence be-
tween the vital index and ability in such exercises in which the weight of the
body is earried by the arms or thrown from the ground by foreible contractions
of the muscles of thelegs. as jumping and vaulting. Taking perpendicular rope-
climbing as an example, he found that 6 out of the 26 students examined by him
could not climb the rope and that their V. I. was below 0.0478: the remaining 20,
whose V. I. was above 0.0478, could all climb, except one.

Owing to the fuct that the publication of Dr. Enebuske’s paper was much de-
layed, I regret that [ was una.];)le this year to test his conclusions in this direc-
tion; but this much iscertain, namely, that for endurance there is nothing more
essential from a physiologieal point of view than a large lung capacity.

THE POWER INDEX.

This index is the V. I. multiplied by the total strength of the individual. The
average power index of the 50 cadets at the first examination was 26.23, and at
the second examination it had inereased to 33.38, making a difference of 7.15 be -
tween the two examinatious. Looking over the Amherst table of the 50 per
cent student and caleulating from the data given there, we get a power index of
28.5843 for the average Amherst student. The power indices of the fifty cadets
under consideration are shown in the following tables:

TABLE A.
Power Ind':f%ﬂ Power Iudﬁx.u
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*A8 to whether we are entitled to this assertion or not, experience in other directions than
that of mere gymnastics must prove how this could be brought into harmony with our present
understanding of infectious dizeazes, Comparizons must be madeat the bedside. I know of at
least one instance which wonld not bear out this assertion. A pentleman prominent in foot-
ball, in excellent condition, whom I measured only three weeks before his death, and whose
vital index was0.0762, died of typhold fever in the surprisingly short time of a weelk.



158 BUREAU OF MEDICINE AND SURGERY.
TABLE B.
Power ind{.rxc— 1] Power luliﬁx.é—
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STRENGTH-WEIGHT INDEX, AND VITAL STRENGTH-WEIGHT INDEX,

For the sike of future reference and comparison, I append also the tables of
these two indices. The strength-waight index is expressed by the formula

T. 8. : ; phal g
—W---and the vital strength-weight index by thatof V. I'_W_ The results arere-
corded in the tables.
TABLE A.
First observation. | Second observation,
T.S. T. 5. : = T. 5. T.S.
Mo, 5o = .1} No. —_—
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TAEBLE B,
Firat observation. Second observation.
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HEART RATE.

The Association Gymnasium record blanksdireef that the heart rate should be
ascertained before and immediately after the strength tests. Experience has
shown that a weak heart beats fast very readily, even on slight exertion, while
a strong one dees not do so. The principle is perhaps best illustrated by the
following table, which belongs to an officer 28 yers of age, and who for about a
year devoted himself most conscientiously to systematic training:

Number of examinations. July 4. | Oet. 7. | Dec.16. | Jan. 4. | May 3.

L T e 1040 ez 5 Ha T2
e e e i 1 a fi 13 14
TS s T R S T o e R e i 11 12 13 12
i B e s P i TR eI T 155 150 170 200 180
(S R R L G e S T TR 20 410 320 0 324
Lo e 1 S B S L A A e e e e e S 5 45 43 40 40
LT O YTy 0 e e SRR S R Er R L D o5 o5 a5 s ay)

BRI R T e e i o 0, 5 6G1.5. 625 04 64. 5

T e S e g i S s T L T 160 134 12 104 110
A L0 B T 1] N 511 583 | 647 86 i T4

In this diagram we notice a steady decrease in the number of heart beats, not
only as regards the initial pulse rate (pulse 1), butalso in the rate recorded after
the strength test had been taken. This is as it should be.

There is, then, no doubt that a strong and vigorous heirt is one of the results
of systematized exercise, but this result is attained not ounly by the greatest pos-
sible care and attention to details on the part of the director of such exercise,
but also by the most conscientious coiiperation on the part of the person taking
the exercise. In my experience this result is excePtinnm’l in pupils that are ex-
ercised in classes and without receiving individual and special care and atten-
tion. The more we study the subject of physical training, the more also the
individual differences and personal peculiarities of mainkind become apparent.
There are a number of qualities that are no less reil because they can not be
welrhed and measur:d. '

In the filty cadets under observation the greatest differences with regard to
the pulse rate have been ohzerved. Some pres:nt a greter initial pulse rate at
their sccond than they did at their first exaumination, and in some, even, the
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pulse rate after taking the strength tests was higher at the second examination
than it was at the first: in some no change has taken place, and in still others
marked improvement has been recorded.

By practicing certain forms of exercises we no doubt become able to dominate
over certain actions not ordinarily under the control of the will. We learn to
regulate the working of our lungs, thus also influencing the heart rate, but iz is
almost impossible for any one, no matter how well trained he may be, to do his
best at these strength tests without at the same time increasing his hpart rate
to some extent. Indeed, one of the first effects of exercise of any kind is to in-
crease the frequency of the heart beat, as we all know, and consequently to

uicken the blood current. No one has ever seen a person doing the ** dip™ or
the *‘ pull ” without noticing that the skin over the working musecles becomes
red and congested, owing to the increased amount of bloed flowing not only to
the working muscles, but also to the periplery.

On making so great an efort in so short atime as these strengzth tests require,
one being taken right after the other, and owing to the large amount of blood
which is sent to the periphery in consequence, it is, perhaps, quite natural to
find the arterial pressuie fall and the pulse rate quicken.

I have myself not been able, owing to an absence of proper instruments, to
make accurate and conclusive experiments in regard to blood pressure, but
the accompanying sphygmograms would go far to show that the existence of a
lowered blood pressure alter this strength test is probable ina majority of cases.
Nothing, however, short of aceurate pressure tests will decide this most interest-
ing point.

E‘ulrml {Handbuch d. Therapie d. Kreislaufs stirungen), 1391, in a very pains-
taking seri s of experiments, has conclusively shown that the blood pressure
rises somewhat on prolonged walking and mountiin elimbing, also that there is
an increased pulse rate. Both these changes in the circulation produced by this
form of exercise persists for some time, even after the feeling of fatigue has quite
passed away, which latter point has also been vbserved by Lagrange (loc, cit.).

Our results, however, are notcomparable to those of Oertel. The curves which
we present (see Plates I and 11) were taken immediately after a severe effort was
made, and before anything like a thorough equalization of venous and arterial
circulation eould have taken place. The [all in arterial pressure in a sudden
affort may be due to the fact that more blood is suddenly thrown into the veins
than is returned into the left side of the heart, and also to the incomplete oxygen-
ation of the blood, which must have a depressing effect on the heart itself.

Oertel’s blood-pressure tests were made hours after the start, @ﬂn&aquant-sy
long after the balance between venous and arterial circulation had been restored,
and the exercise taking place in the open air, the blood after a long walk or
climb was in a much improved condition, in so far as oxygenation is concerned,
and hence the rise in blood pressure. .

The accompanying diagram and Table VI, however, show that well-regulated
exercise strengthens the heart so that it may resist, as it were, the sudden in-
vasion of effort to a certain extent:

TABLE VI

- hlm:ra:ﬁe .‘l_lI]l hlnctll:amm ii“t.er

eart rate be- heartratea

Number. fore taking | one month's

exercise. exercise,
S e it e eh S R e ot 80 [ T2
BT e S e R e e R T S e R R et 78 L [ )
B e o i i i e e e N G P S o 90 110 ] 108
R e L T £0 110 70 e
B T L L R R aes L 112 72 (-
B L A S B R e s e . el S o2 120 Ta 96
e e e B RE A P ST O AR K BV ! 120 &) 06
1040 124 72 &0
LU 124 L2 | w2
L1 130 72 100
100 140 L 120
100 140 &4 104
! 140 £0 o2
L1 140 &0 100
T et I e R e e A S i @0 3!] 120 B4 101

AVOTAZO TALD OF IMCEBABA . - ..o s csnscenccmmmsmemman - —n—- 17

NotTe. —The flgures and diagrams referred to in the text of this paper have been necessarily

omitted in the publication.
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April 1: The patient continues to do well. Morning temperature,
99.29; respiration, 24 ;/pulse, 108. Evening temperature, 99.5°; respira-
tion, 24; pulse, 102, /Very little membrane visible; tousils and pharynx
almost normal in appearance. There is difficnlty in getting patient to
take nourishment{ She can swallow only 1 or 2 drachms at a time,
and no longer retains nutrient enemata. However, she does not lose
strength.

April 2: Ning a. m., temperature, 958.4°; respiration, 27; pulse, 106,
Passed a good night. At 1.30 p. m. Dr. Richardson removed the tube—
just seventy-two hours after its introduction. She continued to breathe
without any difficalty whatever. No membrane was visible anywhere
in the fauces, and itwas evident that there was no remaining laryngeal
obstraction.  As soon as the tube was removed she expressed a desire
for food, and at the end of four hours was able to swallow finid food as
well as ever. LEvening, temperature, 9 p. ., 482; pulse, 80; respira-
tion, 24, :

April 3: Slept all night except when wakened for nourishment. This
morning temperarure fell to 96.4°, pulse to 54, Skin became cool and
clammy. Administeredfextra brandy and ordered ), grain of strychnia
three times a day.

April 17: During pasf two weeks patient has steadily improved and
is now able to run aboutiand play, but is still restricted to same room.
Appetite good. For twoor three days after removal of tube she still
spoke in a whisper, but the voice gradually returned, and at the end of
ten days was natural. IFor ten tlu,l,-fs there was a subnormal tempera-
ture anid pulse, with sweat every night from about midnight to early
morning. This symptom hgs now disappeared. A culture has been
talen every five days, but the Klebs-Loefiler baeillus is still reported as
present.

An examination of urine, April 4, showed a trace of albumen but no
casts, On March 31 the older brother, aged 8, and younger sister, aged
2, were immunized with Behring’s No. 1. Nothing resulted in the case
of the boy. Sixdays after the injection an erythematous area of 4 inches
diameter appeared on the little girl where the needle had been intro-
dnced. Two days later this had disappeared, but a papular eruption of
measles appeared and she is now epnvalescent from a characteristic
attack of this disease. This shows that antitoxine has no effect npon
measles, Both the other children hdwe had the disease. A papular
eruption also developed in the uiphtheria patient on the eighth day
after the first injection of antitoxine, It was scattered irregularly over
the body, but cansed the patient no inconvenience. It subsided within
forty-eight hours.

May 1: Cultore taken to-day. Bacilli of diphtheria still present.

CASE 1II.

April 1,1895: Was called to see B. R., female,aged 12 years. Patient
had been sick about five days, complaining of soreness in throat.
White patehes had been noticed on both tonsils, but as patient had
been sabject to attacks of follicular tonsillitis, her trouble was at first
supposed to be of this nature. During past twe days patient had
seemed weaker. I found several distinet patehes of membrane on
right tonsil; nothing abnormal on left tonsil. She was pale, with eool
skin; pulse, 110, feeble and somewhat irregular; appetite poor; voice
husky, but no difficulty of respiration; occasional hacking cough.
Believing the disease to be diphtheria, 1 obtained a culture tube and
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made an inoculation. I gave contents of bottle of Behring’s anti-
toxine No. 2 at once (1 p. m.), without waiting for report from culture.
Prescribed brandy every two hours; tinet. ferri chlorid. in glycerin every
two hours; throat to be sprayed with Seiler’s solution every honr.

April Z2: Report from culture shows presence of Klebs-Loeffler
bacillus.  Appearance of tonsil the same, and patient’s general condi-
tion unchanged, except that she has completely lost her voice and
speaks only in a whisper; no glandular enlargement; cough continues.
At 3 p.m., twenty-six honrs after first injection, patient was given a
second injection of Behring’s No. 2.

April 3: Improving. Voice returning. Membrane on right tonsil
commencing to come away. Continued brandy and tincture of iron,
with Seiler’s spray.

April 4: Membrane almost gone. Voice natural; no cough., Patient
better and stronger in every way. Urine examined and found normal.

April 5: Membrane all gone. Appearance of throat normal. From
this time patient made an uninterrupted recovery.

A cunlture taken April 6 showed Klebs Loeffler bacillus and strep-
tococel. A subsequent culture April 12 contained no bacilli of diph-
theria. On April 2 six other members of the family, three adults and
three children, received each an injection of one-third of a bottle of
Behring’s No. 1. No other cases of diphtheria develuped in the family,
though all had been more or less exposed.

NORMAL GROWTH UNDER THE INFLUENCE OF EXERCISE.
By HeskyY G. BEYER, Surgeon, United Stales Navy.

In the two reports on normal growth, ete., which were forwarded in
1893 and 1594, respectively, and published in the Report of the Surgeon-
General to the Secretary of the Navy for that year, it was shown that
those of the cadets whose total strength had increased over 100 kilos
during six months’ regular exercise in the gymnasinm were on the
average also taller and heavier than those whose total strength showed
an increase below 100 kilos. This is again shown in the tables that
form the basis of the present and third report. We may therefore take
it as pretty well proven that, ceteris paribus, the taller and heavier
a boy is the greater are his chances for an increase in total strength to
be derived from any system of regular and systematized gymmnastic
exercise,

Instead of dividing each table into A and B, as was done in former
reports, it was thought more advantageous to present all the increases
in the various dimensions in one table. The first thirty-eight numbers
in each table in this report correspond to Table A, and the last twenty
to Table B of former reports, respectively, and just as was the case in
forwer reports so do also here the numbers of one table refer to the
same individuals on every other table. Thus, No. 15 on the table of
heights refers to the same person that is represented by the same num-
ber on the table of the weights, ete. This is done for the purpose of
facilitating future work in connection with all the tables so far pub-
lished. The ages are given in years and months and are averaged as
such for the reason that it is deemed more accurate to do so than it is
to reckon from either the last or nearest birthday whenever we are
dealing with small numbers and with intervals of less than one year.
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It must, furthermore, be kept in mind when looking over these tables
that all the increases in the different dimensions here presented are not
annual, but only semiannual, increases,

TaplE 1 —INCREASE IN HEIGHT IN MILLIMETERS.
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TabLE 3.—INCREASE IN LUNG CAPACITY IN CUEBLC INCHES.
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The following table (5) is to show the results of the observations of
the preceding two years as compared with those of the present year:

TasLE 5.—AVERAGES OF SEMIANNUAL INCREASES IN HEIGHT, WEIGHT, LUNG
CAPACITY, AND TOTAL STRENGTH FOR A PERIOD OF THREEE YEARS.
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A rather noteworthy feature and very conspicuous in Table 5 is per-
haps the closeness with which the averages in the various dimensions
and their increases recur from year to year, and this notwithstanding
the fact that the numbers of the observations of each year vary and are
not very large. The differenees are indeed but small, 2o far as height,
weight, and lung capacity are concerned, and, therefore, all the more
significant. The items considered under the head of total strength, as
may be easily understood, are the more variable factors in the list. Itis
well known that a certain amount of’ strength may be gained as well as
lost in a eomparatively short space of time. It does not require a very
long and accurate series of observations to show that exercise, taken
on physiological prineiples and in strict accordance with the laws of
health, produces a very prompt inerease in total strength. It is, how-
ever, very different as regards the relation of exercise to the growth
and development of the human body in other dimensions. Nothing
short of a long-continued series of observations in weighing and meas-
uring can possibly teach us anything definite with regard to these.
Besides, betore the influence of exercise on the growth of the haman
body in any and every dimension can be known, we must first of all
ascertain what that growth would be under normal conditions and unin-
fluenced by such exercise, It is here that we meet with the greatest
difficulty of our problem, and it may be stated with perfect fairness
that the normal growth enrve of the human subject is as yet unknown
for any dimension. An attempt at construeting such a curve in several
important dimensions has been made from measurements recorded of
naval cadets for about thirty yvears past. These curves, published in
No. 74 of the Proceedings of the United States Naval Institute, may
well serve as a means for {-mnpmiug with them the results obtained
through exercise in the gymnasinm, The difficulty of getting at the
true state of affairs seems still further increased by the discovery made
known in the same paper that growth in height, for example, is differ-
ent for tall boys from what it is for small boys in the vears covered by
these observations. This having been demonstrated conclusively by a
sufficiently iarge number of individual and continuons records cover-
ing a period of from 15 to 21 years of age, it follows that our average
curves obtained from boys of all sizes may perhaps be applicable to
certain types included in the whole number, but do not and can not
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apply generally. A curve which is normal for a short boy would be
decidedly abnormal for a tall one, and the average derived from the
two would not fit either,

In the paper just referred to it was furthermore shown that tall
boys have completed their development in height much earlier than
gshort boys, that is to say, that short boys eontinue to grow longer and
to a later age than do tall boys. In order, then, to arrive at results
that are reliable and true, by a comparison of normal eurves and curves
influenced by exercise, we must take account of all these conditions on
which grow th depends natarally.

Tn another year the material at hand will be large enough for making
a comparison with the normal growth eurves in the various dimensions
which have been under observation. The influence of gymnastic exer-
cise on the development of the human body in these dimensions m]l
then be accurately shown.

AID TO THE WOUNDED ON SHIPBEOARD.

By AveErLy C, H, RUSSELL, Passed dssistant Surgeon, United Stales Navy.

On account of the limitations of this subject it seems to me impossi-
ble to aveid the repetition of opinions others have already advanced.
I shall not seek exenses, therefore, for ideas in which I may have been
anticipated by more competent writers; on the contrary, I aeknowledge
at once with pleasure my mdehtedness for the suggestions of those L
have been {fortunate enough to consult. It is to be regretted that no
details could be had as to the number of the killed and wounded on
the Japanese ships in proportion to the erews in their recent engage-
ments with \the Chinese and as to the means employed to aid the
injured. Such information would give an idea of the practical work-
ing of a system_for the care of the wnuudeﬂ which, otherwise, must be
largely a;muuhti"w

While the provisious of a hospital foruse durmg action and the organi-
zation and wor hmgrf‘n\,hnspital corps are not the first considerations in
the construction and Equh}r{:‘%ntut' men-of-war, their great importance can
not be questioned. The difficulties of the subject have been increased
by the complicated arrangements of modern ships. No system ecan
approach perfection, and we must be content with an imperfect one; still,
it is absolutely essential that sowe system be adopted, provided for, aﬂu.‘l
regulated. The lot of the wcunﬂ\dl will be terrible enongh in the next
naval war, and it will not be improved.by insufficient and mmmpet.eut
aids to the injured. On_the other hand, proper preparation for the
care of the wounded will not only serve thé cause of common humanity
but will also htIEl"I""UI'EIl the moral foree of the men and increase their
confidence, 4

As to the meilical service on shipboard in aetion, all naval surgeons

agree on the necessity for, first, places of safety w\]._u,ra the wounded can
be received and taken eare of; second, convenient means for transport-
ing them, and, third, trained men to handle them. re are some of
the conelusions of different surgeons upon these points:

Medical Director Admiral J. D, MeDonald, of the British navy, thinks
that ** the great diversity in the arrangements of modern warships pre-
cludes the adoption of definite rules as to the precise locality in which
the wounded can be treated; as the space available under any cirenm-
stances will be not only limited but inaccessible from other points,




