
%winas is coneidered ilhgi$iznste as such, 
but; carried on aa it has been, i t  is incom-
pakible with all $he other interests which 
the formt.may subserve. Roaming through 
the woods, from township to township, from 
county to county, fro111 State to State, the 
herds not only destroy the herbage and 
young trees and seedlings, but the irre- 
a p s i b l e  herder burns over the paature, 
kills the underbrush .and ymng growth 
that may have sprung up. This treatment, 
added to the trampling of the soil by the 
#sharphoofs of the sheep, finally changes 
the surface so that no seed can germinate, 
and natural reproduction is prevented m d  
the forest is doomed to destruction. Just  
aa the proverbial incompatibility of the 
-gmtand the  gaxden, so the growing of wool 
a d  wood on the same gound is incompati-
,Me. 

Some of the provisions of the bills as 
passed by the House do not meet the ap- 
proval of the Executive Committee of the 
American Forestry Asmiation; neverthe- 
lwa the main principle underlying, namely, 
the recognition of the legal status of the 
forest-reservation policy and of the necea- 
sity of their rational management, make it 
desirable to have this legislation enaoted, 
with the expectation of amending its faulty 
provisions later. 

It is hoped that the 66th Congress will 
fully recognize the wisdom of upholding 
*he forest reservation policy, and will enact 
+he legislation necessary to make the re-
servations useful to the fullest extent. 

B. F. FERNOW, 
Chaiman Exedve CmmiWec, 

Americccn Forestry Aesouiation. 

EXPEBIMENT9 UPON dlETABOLI8H IN TEE 

HUdlAN BODY, UNDER THE DIBECTION 


OF THE UNIZZD STATE8 DEPABT- 

MENT OF AGRICULTURE. 


- Tna Department of Agriculture h w  re- 
ceived and is about to pub= the detail% 

of the experiments on the nutrition of rn-
the brief reports of whioh have l i b l y  ex-
cited so mach interest in diffment parts of 
the country. These experiments are car-
ried out nnder the auspices of the Depart- 
ment of Agriculture, at Wesleyan Univer- 
sity, in Connecticut, in cooperation with tbe 
Storrs' Experiment Btation. They belong 
to a series of inquiries upon the eoonomy of 
food and nutrition which are being prose- 
cuted in cooperation with universities, col- 
lege settlements and benevolent associations 
in different parts of the country. The 
special objects and m e t h d  of the experi- 
mente in Connecticut ere referred to by 
Professor Atwater, special agent of the de- 
partment in charge of nutrition investiga- 
tions, rts follows : 

"Reaearch upon nutrition hsa brought us 60 the 
point where the study of the application of the lam 
of the conservation of matter and of energy in the 
living organiem are eesential. For this purpose a 
respiration calorimeter is being devised. Thia is an 
apparatus in whioh an animal or a man may ba 
plaoed for a number of hours or day4 and She 
amounts and composition of the excmta, solid, 
liquid and gaeeona ; the amounts and oompoaition of 
the food and drink and inhaled air ; $he potential 
energy of the materials taken into the body and 
given off from it ;the quantity of heat radiated fmnr 
the body, and the medunid equivalent oi @e 
muscular work done, are all to be meamred." 

This apparatus includes a so-called respi- 
ration chamber. This is pwtioally e box 
with copper lining. It is 7 feet long, 4 
feet wide and, feet high, large enough 
for a mhn to live in. It is provided with 
glm doors, through whioh the subject exi- 
ters ;and with a chair, table and cot bed. A 
current of air sufficient for ventilation 
y s e s  through the box. Arrangements am 
made for pawing in the food and drink and 
removing the exoretory products. Thefood, 
drink and excretory products are all care-
fully weighed, measured and subjected to 
chemical analysis. The ventilating current 
of air is mwured  and analyzed. I n  thie 
m y  i t  is poesible to learn just what ma-



+terials are taken into the body and what 
are removed from it. Arrangements are 
also made for regulating the temperature 
inside the chamber. I n  these experiments 
cold water is passed through tubes in the 
respiration chamber. These tubes act as 
absorbers, the heat given off from the body 
being taken up and carried away by the 
current of cold water. I n  this manner the 
temperature is kept a t  a point which is 
oomfortrtble for the occupant a t  all times. 
This is the reverse of the system followed 
in heating houses by means of hot water 
passed through radiators from which the 
heat is given off into the rooms. A man 
cttn remain in the respiration chamber an 
indefinite time without particular incon-
venience. The experiments thus far made 
have been of from 29 to 12 days' duration. 
The assistant who remained in the cham- 
ber during the longest experiment expe-
rienced so little inconvenience that he is 
by no means unwilling to undertake the 
same task during a period of even longer 
duration. Observers are a t  hand day and 
night. They not only attend to the wants 
of the subject and supply him with food 
and drink, but also make the weighings, 
measurements and analyses needed for the 
experiment. 

THE E X P E R M E ~ S  AND THEIR RESULTS. 

These can be best explained by first de- 
scribing the diet and its nutritive ingredi- 
entcs and then referring to the effects of the 
food upon the body of the subject. Facts 
drawn from several of the experiments will 
be used for this purpose. The first experi- 
ment, was made with a laboratory janitor. 
He waa a, Swede about thirty years old and 
weighed, without clothing, 148 pounds. 
He  was accustomed to rather active muscu- 
lar labor, and previous experiments had 
shown him to be a decidedly 'hearty7 
eater. He remained two and one-fourth 
days in $he apparatus. He drank water 
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ad libitum. His daily food was aa follows' 
Ounces. 

Cooked meat..................................... 4 . 3  

Eggs................................................ 3.6 

Potatoes........................................... 5.3 

Bread .............................................. 8.8 


' ilk oraokers..............,.....................3.5 

Bu6ter ............................................. 1.1 

Cheese........................................2.7 

Milk................................................35.1 

Sugar.............................................. 0.8. 

Coffee .............................................10.5 


Total......................................75.6 


During the experiment the subject did n o  
work ; he read a little, but had extremely 
little muscular exercise. The diet was 
necessarily simple because of the labor re- 
quired for the preparation, measurementi 
and analysis of the foods. It was, how- 
ever, entirely agreeable to the subject and 
the quantities were such as he chose. In 
estimating the quantities of nutritive in- 
gredients of the food i t  is customary to take 
into account the protein, bts and carbohy- 
drates and the potential energy or fuel 
value. The protein compounds which oc-
cur, for example, in the lean of meat, white 
of egg, casein of milk, gluten of wheat, 
are the so-called tissue-forming substances. 
They make blood and muscle, bone and 
brain. The fats include the fat of meat, 
the fat of butter and milk, the oil of wheat, 
etc. The carbohydrates are the sugars and 
starches, such as the starch of bread and 
potatoes and ordinary sugar. The fuel. 
values are estimated in heat unit% or a-
lories. T h e  fats and carbohydmtes are  
the chief fuel ingredients of the body, 
although the protein compounds serve to 
some extent aa fuel. But while the pro- 
tein compounds can do the work of the 
fats and carbohydrates in supplying fuel 
for warmth for the body and for its 
musc~lar  work, neither fata nor carbohy- 
drates can take the place of the protein in ' 

building and repdiring the tissues a of the 
body. I n  considering the nutritive in-



gredients of the food, therefore, we have to 
take into account the amounts of protein 
and the fuel values. The daily diet used. 
in this experiment was found to furnish, in 
digestible form, 4.8 ounces of protein and 
2,960 calories of energy. I t  may be added 
that coffee, like tea, contains prrtctimlly 
no nutrients, except those of the milk 
and sugar used with it. 

Taking into account the food and ex- 
creta i t  is possible to calculate how much 
protein or fat the body gained or lost 
per day during the experiment. I n  the 
experiment with the diet referred to, 
the man's body gained about half an 
ounce of protein and two and one-tenth 
ounces of fat per day. This shows that 
the diet wzts more abundant than was re- 
quired for the maintenance of his body. 
I n  other words, he was supplied with more 
protein and fuel ingredients than he re-
quired. This was not surprising, since dur- 
ing the period of the experiment he per- 
formed practically no muscular work, while 
his diet had been selected in accordance 
with his ordinary eating habits when he 
was engaged in his daily labor. 

I n  a second experiment with the same 
man the diet was reduced, mainly by di- 
minishing the amount of milk from about 
one quart to one pint per day. The protein 
was thus reduced to 3.9 ounces and the fuel 
value of the digested nutrients to 2,660 
dor ies .  With thin diet the body almost 
exactly held its own as regards protein, but 
still gained a small quantity of fat, about 
half an ounce per day, showing that the food 
still exceeded the amount needed to supply 
the wants of the man's body when he was 
practically a t  rest. It wm calculated that 
if the amounts of milk, potatoes and butter 
in his diet had been reduced by one-half 
the nutrients would have just sufficed to 
meet his needs under the conditions of the 
experiment. 

I n  another experiment, which is the most 

intereeting of all, the subject waa a young 
man 23 years of age, rather taller than the 
laboratory janitor, quite mummlar, and 
weighing 168pounds without clothing. He  
had been accustomed for a number of years 
to school and college life, and later, to the 
work of an assistant in the college labora- 
tory. This occuption involved but little 
muscular activity. Previous experiments 
had shown that he was inclined to eat 
rather small quantities of food. His daily 
diet during the experiment was of his own 
choosing as in the former w e .  The food 
materials were,- follaws: 

Ounces. 
Cooked beef. .................................. 3.4 

Mashed potatoeg. ..............................3.5 


. White brad. .................................. 5.4 

Brown bread................................ 8.8 

Oat meal. .......................................1.5 

Beam. ............................................ 4.3 

Butter. ..........................................1.6 

Milk. ............................................22.9 

Sugar. ........................................... 0.6 

Apples. .......................................... -4.3 


Total. .................................... J 6 . 3  


The experiment showed that he digested 
from this food on the average about 3.3 
ounces of protein and with it enough fata 
and carbohydrates to make the fad  valne 
s f  the digested food 2,600 calories per day, 

The experiment was divided into five 
periods. During the first period (I+days) 
and the fifth (18 days) the subject was at 
rest. He passed more or lesa of the time 
in reading, but did nothing to require any 
considerable exercise of either muscle or 
brain. The second, third and fourth periods 
were of 3 days each. Daring the second 
period he emgaged in severe mental work, 
partly in calculating the results of experi-
ments and partly in studying a German 
treatise on physics. The third period wm 
one of absolute rest. The subject sat in 
his chair or reclined upon the cot bed, but 
did no reading and moved about as little 
a s  possible. I n  the fourth period he per-



formed severe muscular exercise. During 
eight hours of each of the 3 days he wrts 
engaged in raising and lowering a heavy 
weight which was suspended by a cord 
passing over a pulley a t  the top of the 
chamber. The work in this case was so 
severe that he was thoroughly exhausted. 

The result showed that the subject dur- 
ing the periods of rest gained about half 
an ounce of protein and lost not far from 
the same quantity of fat daily. The diet 
which was roughly alculated in advance 
to be very nearly sufficient for the needs of 
the organism when no considerable amount 
of work was done l;roved to have a slight 
excess of protein and not quite enough fats 
and arbohydrates. With the severe men- 
tal work the 1.gsu1ts were almost exactly the 
same. During the 3 days of hard study 
the or$nism consumed about the same 
quwtitiw of nutrients as when it was a t  
rest. Whether this would prove true for a 
longer period is not certain. 

Duriog the period of hard muscular work 
the reeults were quite different. As was to 
be expected, the food did not euffice for $he 
demands of the body. Instead of gaining 
one-half an ounce, the organism lost about 
O W - ~ k t hof an ounce of protein per day, 
while the loss of fat reached 6.9 ounces. 
'The fuel value of the materials consumed in 
the body during the periods of rest and of 
mental work ranged from 2,600 to 2,700 
calories per day, but in theperiod of muscu- 
k r  work it rose to 4,325 calories. I n  this 
case, therefore, the severe muscular work 
increased the consumption of protein by 
over half an ounce and the consumption of 
fats by more than seven ouncesper day. The 
caperimenters have estimated the changes 
which would have been needed in the daily 
food to make it equal tothe demands of the 
body during the period of muscular work. 
They mlculate, for instance, that if the 
daily food had been increased by doubling 
the butter and sugar and adding half s 

pound of bacon it would have been euf-
ficient. 

The chief interest of these experiments, 
'from the practical standpoint is the light 
they throw upon the ways the food is used 
in the body and the kinds and amounb 
that are appropriate for people of different 
occupations and under different circum- 
stances. Physicians tell us that disease 
is largely due to errors in diet. It is 
only by such reeearches that the exact 
knowledge a n  be acquired which is needed 
to show how our diet can be fitted to the 
demands of health and strength aa well a% 
purse. I n  addition, the experiments have 
great scientific interest. 

A number of experiments of this kind 
have been made in Europe, but these are 
the first in the United States. These in- 
vestigations are being continued by the De 
partment of Agriculture, and further re- 
ports may be expected from time to time. 

Thus far we have described only those 
features of these investigations which in- 
cluded the measurement of the income and 
outgo of matter and the determination of 
the fuel value of the food. The fuel value 
of excretory products was also debrmined, 
as well as the energy manifested by the 
body in the form of heat or exbernal mus- 
cular work. For the measurement of the 
body's energy delicate and elaborate ap- 
paratus was devised. Highly interesting 
resulte have already been obtained, but so 
many improvements in the methods and 
apparatus have suggested themselves dur- 
ing the progress of the work that it has not 
been deemed advisable to publish the de- 
tails of this part of the investigation a t  
present. 

AN INDUCTION-COIL HETHOD FOR X-RAYS. 

SINCE sending a note of a new method of 
operating an induction mil by the discharge 
of a condenser we have used it for opera- 
ting X-ray tubes, and find it gives us a 


