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present grade will be lowered sufficiently to allow the
cross streets to be carried on viaducts clear above the
yard. Park Avenue itself will be extended as a.> ele-
vated structure right through to the trainshed, and
tiius the whole system of streets will be restored in
its entirety, and the property value and general con-
venience of the districts around the terminal yard will
be, of course, greatly enhanced.

In the trainshed all the tracks will be lowered to
1y, feet below their present level, and 1015 feet below
the floor of the concourse in front of the waiting room,
which will be reached from each platform by easy
gradients. At Forty-fifth Street, the carriage and
wagon traffic will ascend by an easy gradient to a
great plaza or driveway, located within the trainshed,
and extending entirely around it, at a level which
will clear the moving trains. Passengers will be driven
with their baggage on to this plaza to the baggage
room, where the baggage will be checked, and then to
the concourse or waiting room, which will be at a
slightly lower level. Similarly, incoming passengers
will enter cabs or buses within the building. This
great quadrangular plaza will provide ample room for
all the cabs and other vehicles that come to the sta-
tion, and the present crowding will be entirely avoided,
the surrounding streets being relieved of much exist-
ing congestion. The present trainshed over the annex
to the east of the station is to be replaced by an arched
roof, similar to the one over the present trainshed,
and the brick partition wall between the two sheds
will be removed, thus throwing the
two structures into one, and vastly
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conforming to the curve of the inner wall of the tun-
nel was built up to the level of the subway tracks.
Upon this will be placed a series of massive built-up
steel columns, which will extend the full height of the
tunnel, and from them to the northerly wall of the
building will be laid a series of very heavy steel girders
which will span the tunnel tracks, and carry the
load of the northeast corner of the twenty-two story
building. This work has called for some very nice cal-
culations, as there is a total load of between 4,000 and
5,000 tons to be taken care of, the load on one of the
columns being as high as 900 tons. The New York
Central’s connecting tracks will swing in beneath the
Rapid Transit tracks, the two tracks for express traffic
passing beneath and up between the Rapid Transit
express tracks, and the downtown local track passing
beneath the uptown local and the two express tracks,
and rising to the surface between the south-bound ex-
press and the south-bound local tracks. By this ar-
rangement all grade crossings at this point will be
eliminated, a feature, as we have said, which is in-
dispensable to the safe working of the system. As at
present outlined, the New York Central proposes to run
two express tracks to a connection with the express
tracks of the subway; but this would mean that subur-
ban passengers could land only at Twenty-third Street
and Fourteenth Street on their way to the City Hall.
By running in four tracks, it will be possible for subur-
ban passengers to stop off at any local station below
Forty-second Street that they may wish to. Now that
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undertakings. He said: “We have in the national
capital what must interest you as American citizens
above anything that you can find elsewhere. This
is the home of the national spirit, of the national flag,
of the national government, incomparable in the wealth
of its associations and memories and a8 a center of
power and promise. Here the republic finds national
expression, and from here confers national and inter-
national benefit in its world-round activities.” On
behalf of the national government, the members were
welcomed by Dr. David J. Hill, Assistant Secretary
of State, whose remarks pertaining to the scientific
character of governmental work are most valuable.
He said: *“It has been owing to the demand of the
scientiﬁc men of the country that our governmental
work should rise to their apprehension of its needs,
that we have at Washington a group of scientific ex-
perts of the highest character doing the work of the
government in their special branches, and not mere
bureaucrats held in their places by political influence.
You will meet in Washington, in the employ of the
government, men of the highest standing in their re-
spective branches of science, recognized and honored
by their colleagues throughout the country and
throughout the world; not accepted as authorities be-
cause they are officials, but who have become officials
because they were filne authorities. The other thought
I wish to leave with you is the elevating effect upon
the entire official staff of the government, exercised
by the presence of acknowledged experts in its scien-
tific branches. It has come tc be
generally accepted that no man

improving the architectural and
general appearance of the station.
The main waiting room will be ex-
tended to Vanderbilt Avenue
throughout the full width of the
station front. The station yard is
to be enlarged by extending it east-
wardly to Lexington Avenue, with
a view to affording additional stor-
age tracks for trains.

In summing up, it may be said
that the parallel tracks below Fifty-
seventh Street will be increased 150
per cent, that the storage tracks in
the yard will be doubled, as will
also the capacity of the main wait-
ing room in the station. The con-
siderable increase in storage tracks
will have the effect of rendering
unnecessary the transfer of empty
trains through the tunnel between
Forty-second Street and Mottt
Haven, and from this cause alone
the congestion in the tunnel wi!l be
greatly relieved. Furthermore, and
the most important of all, the sub-
urban service of the road is to be
electrically equipped, and in all
probability electric locomotives will
be used for hauling the heavy main
line trains through the tunnel.

CONNECTION WITH THE SUBWAY.

Our front page engraving shows
one of the most important features
of the proposed New York Central
improvement, namely, the proposal

ghould hold a public office unless he
is specially qualifled by his knowl-
edge to discharge its duties with in-
telligence. We may easily insist
too much upon mere academic
standards; but specific qualifica-
tion may well be made the test of
fitness in every department of the

public service.”” Dr. Charles D.
Walcott, Director of the United
States Geological Survey, repre-

senting the Washington Academy
of Science and other scientific so-
cieties, welcomed the Association
on behalf of the Local Committee,
of which he was chairman. The
President of Columbian' University,
Dr. Charles W. Needham, spoke for
the educational {institutions of
Washington, saying: “It is fitting
that these institutions should wel-
come the scientist. He discovers
and gathers the facts and the laws
which constitute in so large a part
the knowledge which universities
teach. It is sclence which gives us
those facts, and a knowledge of
those forces in nature and life
which are the sure stepping stones
upon which man rises to higher and
nobler living.” An acknowledg-
ment was then made to these differ-
ent addresses of welcome by Presi-
dent Remsen.

The ten sections and the affili-
ated societies then assembled in the

to carry ‘certain of the New York
Central suburban tracks beneath
the station to a connection with the
Rapid Transit tracks under Park
Avenue. As our readers are well aware, the four
tracks of the Subway extend on an easy curve from
Fourth Avenue westward into Forty-second Street.
When the Rapid Transit engineers laid their plans,
they saw the obvious advantage of making connec-
tion with the New York Central system, and the Rapid
Transit Commission proposed several years ago to the
ccmpany that this be made. The New York Central
refused to entertain the proposition at that time; but
the Rapid Transit engineers, foreseeing that the con-
nection was demanded by the interests both of the city
and the company itself, separated the tracks of the
subway beneath Fourth Avenue, where they approach
Forty-second Street, so that whenever connection should
be determined upon, it would be possible to run the
suburban and the Rapid Transit tracks together with-
out having to put in any grade crossings, which latter
would be a source of constant delay and peril to
traffic. Although the plans for this connection have
not been finally passed upon, we are enabled to pre-
sent on our front page a drawing showing how the
tracks will come in. The present Rapid Transit tracks
are located a short distance below the street level, and
cut through the northeast corner of the block, at
Forty-second Street and Park Avenue, as shown. On
this block is being erected a twenty-two story hotel,
the most remarkable part of which, from a constructive
point of view, is the huge excavation which has been
made for the basement and sub-basements. After the
excavations had been completed, a huge wall of concrete
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the connection is to be made, there should be no half
measures. The greatest convenience of the greatest
number of passengers should be the object aimed at,
and this can only be secured by providing a four-track
connection between the New York Central and the
Rapid Transit systems.
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE.
BY MARCUS BENJAMIN, PH.D.

The fifty-second annual meeting of the Ameri-
can Association for the Advancement of Science, which
was convened in Washington city during the week of
December 29, 1902, to January 3, 1903, now known as
Convocation Week, proved to be ‘“the largest scienti-
flc gathering ever held on this continent.”

The opening session was held in St. Matthew’s
Church on Monday, December 29, at 10 o’clock, when
President Hall, after calling the meeting to order, in-
troduced as the presiding officer of the session Prof.
Ira Remsen, president of the Johns Hopkins Univers-
ity, and known to science chiefly for his many re-
searches in chemistry while filling the chair of that
science in the university of which he is now the head.
An address of welcome was made by Commissioner
Henry B. F. McFarland, representing the government of
the District of Columbia, who spoke of the government
museums, libraries, and laboratories as worthy of the
visitors’ attention, and giving great promise of steady
enrichment, both in the public and private scientific
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rooms assigned to them in the
buildings of the different sections
of Columbian University and the
United States Geological Survey,
where they organized. Sectional committees and other
officers of the sections were then chosen, who consid-
ered the titles of the papers submitted to them, and
arranged them for publication in the daily program,
after which the meetings of the sections adjourned
until the following day.

During the afternoon the retiring addresses of sev-
eral of the vice-presidents were read. Of these the
more important were the following:

Prof. William S. Franklin, who holds the chair of
physics and electrical engineering in Lehigh Univers-
ity, delivered a retiring address before the Section on
Physics, entitled “Popular Science.” His remarks be-
gan with a quotation from President Woodrow Wil-
son’s address, given at the sesquicentennial celebration
of Princeton University, when he said: “I am much
mistaken if the scientific spirit of the age is not doing
us a great disservice, working in us a certain great
degeneracy. Science has bred in us a spirit of experi-
ment and a contempt for the past; yet I have
no indictment against what Science has done; I have
only a warning to utter against the atmosphere which
has stolen from our laboratories into lecture rooms
and into the general air of the world at large.”
Science ‘“has driven mystery out of the universe; it
has made malleable stuff out of the hard world and
laid it out in its elements upon the table of every
classroom. Its own masters have known its limita-
tions; they have stopped short at the confines of the
physical universe; they have declined to reckon with
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spirit or with the stuffs of the mind, have eschewed
sense and confined themselves to sensation. But their
work has been so stupendous that all other men of ali
other studies have been set staring at their methods,
imitating their way of thought, ogling their results.”
In discussing this he said: ‘“Science does not need
praise, nor does work need praise, they both need plain
wages. I think it is time to urge a definition of Sci-
ence which will help to purge the popular imagination:
Science is the spirit of work. I do not mean the Spirit
of a man who works, but I do mean simply that sci-
ence has to do solely with the increasing efficiency of
the sweaty labor of this world. I am little disposed
to argue what many of you may be inclined to think
an undue narrowness in this definition, but I assure
you that it is wide enough for me.

“There is a tendency among reflecting men to con-
fuse the boundaries between our logical constitutions
and the objective realms which they represent to the
understanding. Miinsterberg thinks that this is the
gravest danger of our time. I do not fully agree
with this, but I do agree with President Wilson in
seeing in this confusion of boundaries the effects of
a noxious gas which has somehow got into the lungs
of other men from out of the crevices of our work-
shops, a gas, it would seem, which forms only in the
outer air and where men do not know the right use
of their lungs.

“This confusion of boundaries is to my mind a new
species of idolatry. The old idolatry is the worship of
form, and this new idolatry is that contemplation
of our logical constructions which despises objective
constraint. Now, I cannot see that we, as scientists,
are in any degree responsible for this disservice, this
working of a great degeneracy among men, but, as
individuals, I think most of us are guilty of more or
less frequent and flagrant lapses of that submission to
objective constraint which is the very essence of moral
quality in scientific work.

“There is, of course, a legitimate sphere of scientific
speculation of a certain kind, but the purely suggestive
and highly tentative efforts in this line should not be
confused with the more substantial work of science,
and this is precisely what happens in the popular
imagination. The majority of men do not appreciate
the difference between a discussion of the motion of
stars in the line of sight, based upon spectroscopic
measurements, and a discussion of the habitation of
Mars, based on nothing at all! Idle speculation is
the last infirmity of strong minds, but it is certainly
the first infirmity of weak ones, and popular science
is, I think, primarily speculation.

“The extent to which some of our elementary text

books in physics indulge in weak phases of speculation
is very surprising to me, for, in this connection, it is
absolutely out of place and entirely misleading. What
do you think, for example, of the following quotation
from Maxwell as a help to clear up an inadequate defi-
nition of energy in a secondary school book in Physics?
‘We are acquainted with matter only as that which
may have energy imparted to it from other matter,
and which may in its turn communicate its energy to
other matter. Energy, on the other hand, we know
only as that which in all natural phenomena is con-
tinually passing from one portion of matter to an-
other” What do you think of the following, from an
elementary English text book? ‘The fundamental
property of matter, which distinguishes it from the
only other real thing in the universe, is inertia.
We are now in a position to give one or two provi-
sional definitions of matter—provisional, because we
cannot yet say, possibly may never be akle to say,
what matter really is. It may be defined in terms of
any of its distinctive characteristics. We may say
that matter is that which possesses inertia, or, agaih,
since we have no knowledge of energy except in asso-
ciation with matter, we may assert that matter is the
vehicle of energy.’ I wonder if any of you really doubt
that every notion in physics, definite or indefinite, is
associated with and derived from a physical operation,
and that absolutely the only way to teach physics to
young men is to direct their attention to that marvel-
ous series of determining operations which bring to
light those one to one correspondences which consti-
tute the abstract facts of physical science. If you do,
I am bound to say I do not think much of your knowl:
edge of teaching of physics. I think that the sickliest
notion of physics, even if a student gets it, is that it is
‘the science of masses, molecules, and the ether.” And
I think that the healthiest notion, even if a student
does not wholly get it, is that physics is the science
of the ways of taking hold of bodies and pushing
them!”

Two public lectures, complimentary to the citizens
of Washington, were presented by members of the Asso”
ciation. The first of these was on the Volcanoes of
the West Indies, and was given by Prof. Israel C.
Russell, who visited Martinique and adjacent islands
at the time of the Mont Pelee disaster. The second
was on King Solomon’s Mines, or the Mines of Ophir,
by Mr. John Hays Hammond, the distinguished min-
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ing engineer. Both of these lectures were illustraced
by 'lantern slides and attracted considerable attention.

Two items of business of more than common interest
are Worthy of mention in this brief report. The first
of these has reference to the death of Major Walter
Reed, who, by solving the problem of the mode of
spread of yellow fever not only made a great contribu-
tion to science, but at the same time conferred inesti-
mable benefits upon his country and upon mankind.
A suitable and permanent memorial of this great
benefactor of his race was advocated, and a com-
mittee, consisting of the following members, was ap-
pointed by the president to take charge of the matter:
Dr. D. C. Gilman, Dr. A. Graham Bell, Gen. George
M. Sternberg, Mayor Seth Low, Hon. Abram S. Hew-
itt, President J. G. Schurman, Dr. S. E. Chaille, Dr.
W. H. Welch, Dr. Charles S. Minot.

In addition to the foregoing, a resolution, asking
that the President appoint as a member of the {sth-
mian Canal Commission a medical expert, so that
special knowledge, based upon the practical familiar-
ity with tropical diseases and experience in the appli-
cation of sanitary measures, might be used to prevent
the enormous loss of human life likely to occur from
preventable diseases, particularly pernicious malaria
and yellow fever.

The total attendance of the Washington meeting was
985, which makes it second only to the meeting held
in Boston in 1880, when there were 997 persons pres-
ent. An attempt was made to secure the numbeér of
persons in attendance at the meetings of the affiliated
societies, and 363 of such registered, so that the at-
tendance may be comparatively estimated at being
not less than 1,500, which figures warranted the
statement that “it was the largest gathering of sci-
entific men ever held on this continent.’” There were
372 persons elected to membership, as well as a large
number of members advanced.to the grade of fellow-
ship.

Following the practice of recent years, the invita-
tion to meet in St. Louis, presented to the council at
Pittsburg, was accepted, and it was voted to meet
in that city during Convocation Week, 1903-4. The
Hon. Carroll D. Wright, the well-known authority
or economics, and a member of the recent strike com-
mission created by President Roosevelt, was elected
president, and Dr. Charles Wardwell Stiles, of the Ma-
rine Hospital Service, was chosen secretary. For fur-
ther account of this meeting, the reader is referred to
the current SUPPLEMENT.
> ——————————————

‘fho Current Supplement.

The English correspondent of the SCIENTIFIC AMERI-
cAN opens the current SuprLEMENT, No. 1411, with a
discussion of the well-known Babcock-Wilcox boiler;
his text is illustrated with photographic and sectional
views. One of the most interesting features of the
SUPPLEMENT is a diagram prepared by the Bureau of
Naval Intelligence for the purpose of giving a graphic
representation of the homogeneity of the different
classes of battleships of the principal naval powers,
the idea being to show at a glance how these navies
are carrying out a plan of building ships in classes,
keeping down, as far as possible, the number of differ-
ent types. The canal problem of New York State
is discussed in the light of Governor Odell’s recent
message. Mr. Marcus Benjamin gives an abstract of
the proceedings of the fifty-second meeting of the
American Association for the Advancement of Science.

The discussion of American methods of irrigation be-
gun in the last SUPPLEMENT is continued.

A monument was recently unveiled with great cere-
mony, near Junction City, Kan., to mark the supposed
site of the famed city of Quivira, which the natives of
that section think lies buried beneath their feet.
obelisk is the contribution of the members ot the Qui-
vira Historical Society, who are scattered through Kan-
sas, Minnesota and other Northwestern States, the
leading spirits of which organization are J. V. Bower,
ot St. Paul, Minn., who claims to be the rediscoverer
of Quivira. and Robert R. Henderson, of Junction City.
The location and even the existence of Quivira has been
an active subject of discussion for a hundred years, and
much has been written on the subject. It has been lo-
cated at different times at various places in Mexico.
Arizona, and other parts of the Southwest, but this is
the only location which can lay claim to a substantial
monument to mark its supposed site. Those who doubt
the existence of the “City of Gold,” as Quivira is spoken
of, say that the Indians who were supposed to have
peopled the city, and who bore the same name, were
the poorest tribe known to history.

An International Fire Exhibition will be held at
Earl's Court, London, from May to October next. Be-
sides fire extinguishing and life saving apparatus there
will be exhibited examples of modern fire stations and
water supplying plants and their equipment in every
form, ambulance and hospital facilities for cities, sal-
vage work, and insurance,
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@Worrespondence,

Do Mussels Move ?
To the Editor of the SCIENTIFIC AMERICAN:

I do not pose as a scientist, and yet the question:
“Do Mussels Move?” that has been going the rounds of
the country press, and has found its way into the
SciexTiric AMERICAN of this date, has both amused and
surprised me—a Missouri boy—and I suppose has sur-
prised all Missouri boys who have lived near a stream.

The smooth thin-shelled mussel lives in the streams
or the sandy bottom. The corrugated heavy-shelled
mussel lives in the mud and is the commercial mus-
sel, i.e., the shell from which buttons are made.

Often in clear water one can see the smooth-shelled
mussel on edge with a trail or track behind it that
may extend one or six feet. The side opposite the
hinge is slightly open, and the mussel protruding a
quarter of an inch, is feeding. Its lips, belly or feet
are corrugated like the belly of a snake, and with the
exception of the mussel’s movement being in a straight
line, is identically the same, being propelled by con-
traction and expansion.

When a large stream is full and causes ‘‘back water”

in the smaller streams, and then recedes rapidly,
the life habits of the large, heavy mud mussel are
just as easily seen.
. When a mussel is moving, if it is picked up quickly
and squeezed, it draws back into the shell, and a
fine stream of water will be forced out, like the water
from the tube of a muzzle-loading gun when being
cleaned.

The iridescent coloring of the inner side of the
thin-shelled mussel is as fine as that of any sea shell.
Monroe City, Mo., Jan. 3, 1903. R. F. Hixson.

- ——— - -

The Cause of Thunder,
To the Editor of the SCIENTIFIC AMERICAN:

At the risk of advancing a theory which may have
been already proven by meteorologists, I wish to make
a suggestion in regard to the cause of thunder.

Upon inquiry among the men with whom I am asso-
ciated; I find that our various colleges have given us
ali practically the same instruction on this point,
namely, that thunder is due to the closing up of a
vacuum formed in the air by the passage of the light-
ning, supposedly owing to the violent mutual repulsion
of similarly electrified molecules. If this is correct,
we have only the pressure of the air at 15 pounds per
square inch to account for the deafening roar of a
thunder peal.

Furthermore, it is taught that the report of a gun
is due to the concussion of the air rushing into the
bore after being expelled by the explosion of the cart-
ridge.

Would it not be more reasonable to suppose that
thunder is due to intense heating of the gases along
the line of the electric discharge, and the consequent
conversion of any suspended moisture which may be
present into steam at enormous pressure, the effect
being that of a violent detonation or blow upon the
surrounding air?

In the case of the gun, is it not easier to believe
that the gases which escape from the muzzle at a
pressure of from 5 to 15 tons to the square inch have
more part in causing the loud report by the blow
they strike on the air than the subsequent recoil of air
into the bore at the insignificant pressure of 15
pounds.

Since the density of the air is nearly uniform, the
teaching of the schools would seemingly render no
explanation of the great variation in quality and vol-
ume of sound noticeable in almost every peal of thun-
der. Frequently there are three phases, the first a
sharp crackle sometimes prolonged for nearly a sec-
ond, the next a heavy rumble punctuated by periodic
louder reports, and third, though not always, a single
earth-shaking explosion.

Following my line of thought the crackling noise
would be due to steam explosions on a small scale
caused by slight electric discharges (possibly induced)
which precede the main bolt. The second phase would
be due to a series of overlapping steam explosions
generated by the main bolt, the occasional louder re-
rorts being due to the belts of drier air traversed.by
the lightning, in which increased resistance would be
encountered, the temperature and steam pressure in-
creasing proportionately, despite the presence of less
water particles. The final report would be loudest in
case it occurs at the point of the flash nearest the
observer, as in a vertical discharge from the clouds
to the earth. When the charge passes from the earth to
the clouds the nearest point in the flash would be its
beginning, and the observer would hear a loud report
followed by a series of lighter ones, as is frequently
the case. When the flash leaps from cloud to cloud
the thunder would be a long roll or series of concus-
sions, indistinguishable, or nearly so in point of loud-
ness.

RoBeErT V. R. REY~NoLbS, Assistant Forest Expert.

Silkhope, S. C., January 14, 1903.
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