
mined, and the changes in weight or metabolism show 

the results of the value of the food on the individual. 

It may be added that the services of some twenty chem­
ists and assistants are required for the various an­

alyses that are essential in this investigation. 
A few words about the food may be of interest. The 

meals are simple, but the best food obtainable is pro­
vided, including fruits and vegetables of the season. 

For breakfast, which is served at 8 o'clock, a cereal, 

meat with mashed potatoes, bread and butter, and cof­

fee and milk, are furnished. At 12, a luncheon is pro­

vided, consisting of soup, bread and butter, fruit and 

milk. The dinner is more elaborate, and occurs at 5: 30 

in the afternoon, and a typical mea'! is the following: 
Roast beef, mashed potatoes, string beans, bread and 

butter, milk and sugar, with boiled rice as a dessert, 

and coffee. In order that the proportion of meat may 

be constant in its value, and so that a fair sample 
may be secured for analysis, it is ground up before 

it is served. The bread is specially prepared on a 

constant formula. Condiments, such as salt, pepper, 

and certain spices, ar.e permitted, but the quantity 
taken by each individual is determined. 

Unfortunately, at the beginning of the investigation 

there was a disposition on the part of some of the 
newspapers to treat the experiments in a spirit of lev­

ity, and stories were told of how, for instance, the 

coffee of one of the subjects was sweetened with a 

quinine pm, and the occurrence of slight digestive 

disorders was magnified into cases of serrous poisoning. 

But these, it is almost unnecessary to say, were due to 
the desire of the reporter to make "copy." Hut in con­

sequence of these stories Secretary Wilson, of the 

Department of Agriculture, than whom no one is more 
able and progressive, wisely issued an order that no 

further information should be given to the public. 

This regulation has also the additional merit of pre­

venting the publication of undigested periodical re­

turns. 

It is generally assumed that the experiments with 

borax wi'll be continued until June, when a further 

selection from substances, such as benzOIc acid. for­

maldehyde, salicylic acid, sodium benzoate, and sul­
phurous acid, will probably be made. It is expected 

that several years will elapse before the entire series 

of experiments will be completed. 

As to the ultimate va'!ue of the result to be obtained, 

it may be said that the information will be of service 

in shaping intelligent legislation, regulating commerce 
in food products, securing the removal of unnecessary 

and unjust restrictions, and making effective those 
that are necessary and just. It will serve as a basis 

for international agreement in regard to the composi­

tion of preserved foods. At present different nations 
have widely different laws to protect and regulate the 

importation and exportation of food products. The ex­

periments will serve also as a basis for rational advice 
on the part of hygienists and physicians in regard to 

the foods that should be or should not be used by per­

sons in ordinary l:ealth, and they will be especially 
valuable in the .treatment of invalids. The investiga­

tion will produce results which will tend to conserve 

the public health and guard the invalid and the weak 

person from injurious substances. 

The illustrations show the various phases of the 

work. 

In Fig. 1 will be seen the arrangement of the two 

tables, with Dr. Wiiey at the head of the table to the 

right. Fig. 2 represents Dr. Bigelow examining the 

cooked food in the hygienic kitchen. Fig. 3 represents 

the method of conducting the chemical test with the an­
aly'Ses of foods and excretions. Drs. Wiley and Bige­

low are inspecting the dishes in the drying oven to sec 

if they are ready for weighing. Fig. 4 shows Drs. 

Wiley and Bigelow examining the capsules in which 
the preservative is administered. The nitrogen bal­

ance is the most imp.ortant of the factors determined 

in controlling metabolism; Fig. 5 shows the appar­
atus used for the final determination of the nitrogen in 

the foods and excreta. Dr. Bigelow and Mr. Trescott, 

the nitrogen expert of the Bureau of Chemistry, are 

conducting the determination. 

.... ., 
CONDITION OF THE WORK ON THE SUBWAY. 

In agreement with a practice which we have followed 

each year since the opening of work on the Rapid 

Transit Subway, a representative of the SCIENTIFIC 

AMERICAN recently made his annual inspection of the 

work from the Bronx to City Han Park. The result 

was on the whole encouraging, and seems to bear out 

the statement of the contractor that he will have 

trains running as far north as 145th Street by the 
close of the present year. At the same time, it is evi­

dent that if this promise is to be fulfilled, the finish­

ing up of those portions of the line that are at present 
in the most backward state will have to be rushed 

through with much greater expedition than has been 

shown during the past year in finishing up some other 

portions of the work, which twelve months ago were 
in a very advanced condition. Even if the Subway is 

completed and the steel laid ready for the trains, there 

is still the important question to be considered of the 
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erection of the power house and the instaUation of suf­
ficient plant to operate this portion of the line. For­

tunately, the strike on the power house, which threat­
ened to delay the whole Sul1way, has been amicably 

settled, and construction is being pushed along at full 

speed. 

Although the prospect of an early completion of the 

Subway tunnel and tracks is good, and the contractors 

and engineers are to be congratulated on the fact that 
they are from six to nine months ahead of the contract, 

so far as the actual running of trains is concerned, it 

is impossible to shut one's eyes to the fact that so 
far as the most important question of restoring the 

street surfaces along the route of the Subway to· their 

proper uses is concerned, the contractors have been 

grossly negligent, aM have shown an indifference to 

the rights of the public which cannot be too strongly 

censured. 

The total length of the Subway, including the deep­

level tumiels and e�evated structure, is about 20 miles, 

of which about 11 miles have involved the opening up 
of the streets; about 3)/, miles is deep tunne'! work 

that has been carried on without any considerable 

obstruction of the surface; and about 5% miles con­

sists of elevated structure. Dealing first with that 

portion of the Subway that has been built by the 

cut-and-cover method, in which it must have seemed 

to the citizens of New York that there was a great deal 

of cut and very little cover, it may be said that the 

greater part of it is to be found in Manhattan, between 

City Hall Park and 145th Street, and on the easterly 

branch of the road from 104th Street to the Harlem 

River. As this is the section of the road for which 

there is the most pressing demand, and because the 
cut-and-cover system involves the most complete dis­

organization of city traffic, (he pub'lic is doubly desir­

ous of seeing it cleaned up, and the street surface re­

stored to its original condition. At the present writ­

ing, out of 10.8 miles of the Subway constructed by 

this method, 6.35 miles have been completed, that is 
to say, the tunnel has been excavated, the steel frame­

work erected, the concrete roof and brick or terra 
cotta sidewalls built, the excavation filled in, and 

the street surface paved or asphalted as the case 
may be. 

There are 1% miles of the Subway on which the 

stee'l work has been erected and the concreting is now 

going on. The excavation over this portion of the line 

is, of course, still open and the streets encumbered, 
but the work is in such an advanced stage that another 

month or six weeks should see it completed and the 
street surface restored. 

There are other portions of the Subway, aggregating 

altogether 1.35 miles in length, where the steel struc­
ture is only plW"tially completed; but in this case the 

work of concreting is following close upon the hee'!s 

of the steel work. Then there are various stretches 

of the work, making a total of 1.6 miles, on which 

the work of excavating is still in progress, and as the 
excavation is mainly in rock, it must necessarily pro­

ceed rather slowly. In this case also the work of put­

ting in steel and concreting is following closely upon 

the excavation. 
Of the deep-level tunnels that are being excavated 

entirely through rock, there are three principal sec­

tions. The first of these is the notorious double tun­

nel, with two tracks in each, extending from 34th 

Street to 42d Street; notorious because of the unfor­

tunate accidents due to the faulty quality of the rock, 

which resulted in the collapse of several houses on 

Park Avenue. 
is completed. 

This important stretch of tunnel work 
The next section of deep tunnel is that 

which runs under Washington Heights between 145tll 
Street and the station at 160th Street; and here the 

heading has been cut through and the men are now 

on bench work, that is to say, they are blasting out 

the lower half of the tunnel, and some of the concret­

ing has been completed. Between 161st Street and 

181st Street the heading has been driven, the bench 

is being excavated, and some concreting is completed. 

The most backward portion of the tunnel is from 181st 
Street to 196th Street, where the heading has not yet 

been driven through, and the work will not be com­

pleted for twelve months or more. 

The first portion of the line to be opened will be 

that from City Hal'l Park to the great underground 

storage yards at 145th Street, and on this part of 

the work there is a stretch of elevated viaduct which 

carries the tracks across the Manhattan Valley. The 

viaduct consists of a single-arched span over 125th 
Street measuring 172 feet between the skewbacks and 

a trestle approach on either side of it. This approach, 
of which we present some views, is practically all com­

pleted, there being a gap of only about 400 feet to be 

closed, and of this 172 feet will be taken up by the 

arched bridge. The connection between the tunnel and 

the trestle at either end wi'll consist of an open cut 

and a masonry embankment. The embankment will 

be faced with stone and brick, and finished with a 

massive stone parapet of pleasing design, the character 
of which can be seen from the accompanying illustra­

tion. On the rest of the elevated structure, namely, the 
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stretch from 196th Street to Kingsbridge and that 

which extends from about Third A venue in the Bronx 
to Bronx Park, but little work has been accomplished, 

that which has been done consisting mainly of the 
foundations for the piers. 

The east side branch of the Subway diverges from 

the main line at 104th Street and Broadway. It in­

cludes a tunnel beneath the northwest corner of Cen­

tra'] Park, which is practically completed, and can 
easily be made ready for the passage of trains by the 

end of the year. The Subway below Lenox Avenue is 

completed; but the work below the Harlem River and 

the approaches thereto is still in a backward condi­

tion, and there is no possibility of its being ready as 

carly as the main lille to 145th Street. Most of the 

tunnel in the Bronx from the Harlem to Third Avenue 

is being excavated by the open process, and is in a 

very incomplete condition, the streets below which it 

runs being, for much of the distance, in a practically 

impassable condition. 

The question of the opening of th e main line at the 
end of the year is a question of the completion of the 

work at certain points, where it has been delayed 

either by legal obstructions or the backwardness of 

contractors, but chiefiy by the former cause. The first 

break occurs between Worth and Canal Streets. where 

for some blo-cks only the easterly half of the tunnel 

has been completed and the westerly half still remains 

to be done. The next serious break is at Astor Place, 

where the work has been held up for a year and a half 
by the obstruction offered by Wanamaker's store; and 

if there is any delay in the opening of the line, it 

looks as though it will be chargeable to this obstruction 
more than to any other. The building is now being 

torn down, and the 'Work of constructing a station at 

this point is being rushed as fast as men can be 

crowded upon it. The stations at 14th Street, 18th 

Street, and 23d Street are nearing completion, but the 
station at 42d Street is still in a very backward con­

dition, quite a large section of the rock excavation 

opposite the Grand Central Station being still uncom­
pleted. At 42d Street and Broadway also there is an 

enormous amount of work to be done. Excavation is 

being carried down at this point for considerable dis­
tance below the Subway tracks which here pass through 

the site which will be occupied by the new Times build· 
ing. If trains are to be running at the end o[ the 

year around this curve, there will have to be some 

extraordinarily rapid work done both in excavation and 

steel work. 

W(> present illustrations of two of the most import­
ant Subway stations on the whole line, namely, the 

loop station situated below City Hall Park and just in 
front of City Hall, and what is known as the Columbus 

Circle Station at 60th Street. They are representative of 
two different types of construction, the City Han Park 

station being formed of arched concrete construction, 
while the roof of the Circle station is carried on steel 

columns and girders with concrete roofing turned in 
bet"een the girders. In both cases it wi'll be seen that 
the stations are well lighted by overhead sidewalk 

vault lig-hts. assisted by a liberal use of incandescent 

electric lights. The finish of the walls will be in 
glazed tiling, the cO'lors being chiefty white, green, and 

Venetian red. The names of the stations will be 

shown in large glazed tile letters set in the panels of 

the wall, and they will be clearly distinguishable by 

the passengers. The 'loop tunnel will contain a single 

track, and the station plaiform, and the whole station 

indeed, is on a curve of somewhat sharp radius. 

The Circle station being on the main line will contain 
four tracks. One of our views. of this station shows 

the platform and one of the stairways, and the other 
is taken looking up one of the tracks where the line 

runs on a tangent. An interesting feature of the 

Circle station is the fact that the structure cuts in 

underneath the Columbus statue, which is over 75 feet 

in height and weighs about 724 tons. DUrIng excava­
tion a pair of heavy steel girders was placed beneath 

the corner of the heavy base of the statue and carried 
on two temporary timber bents. The steel work wail 

then built in place and concreted up, the temporary 

girders and bents were removed, and the surface re­

stored to its original condition. To prevent sliding 

in of the old foundation, a new foundation of rubble 

was carried down at the side of the Subway excavation 

and left permanently in place when the Subway was 

comp,eted. 
• f., • 

Lord Rayleigh for some time past has been carrying 

out experiments relative to the surface tension of 
liquids. This tension is at the maximum in pure 

water, but by the application of the smallest drop of oil 

or grease, the tension is reduced considerably. This 

fact may be easily demonstrated by dropping a small 

piece of camphor into pure water, and it win rotate 

very rapidly. But apply a drop of oil to the water, 

and the rotatory motion ceases immediately. According 

to Lord Rayleigh, a film of oil on water may be so thin 
that its thickness is no more than '�ne twenty-five-mil­

lionth of an inch-which is comput'�d to be in all prob­

ability the size of a. molecule of ttle oil. 
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