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Report of Tests of Steels by the Mechanical Branch
of the Association of Licensed Automobile
Manufacturers.

The Mechanical Branch of the Association of Li-
censed Automobile Manufacturers has just issued to its
members a report on materials which have been tested
and experimented upon at the Hartford laboratory
for the past year, also the complete specifications for
various kinds of steel which have been foundsto be
most desirable for specific parts of automobile con-
struction. During the year scores of samples of spe-
cial steel of unusually high grade have been tested.
They were tested in the natural condition, as received
froth the steel works, tested annealed for heat treat-
ment, and tested to ascertain the toughest possible
condition combined with strength. Some of the steels
experimented with were silicon and manganese with
chromium, vanadium, silico-manganese, chrome nickel,
and nickel.

Vanadium, which is just becoming known to some
manufacturers, has been under experiment for nearly
a year at the Hartford laboratory. Many of the mem-
bers of the Association of Licensed Automobile Manu-
facturers have been using vanadium steels for over a
year, but only since the elaborate tests which have
been made by the Association’s metallurgical force
has the recommendation and adoption been universal
with the Association members. The results of the ex-
periments have proven the desirability of vanadium
sleels for special parts of automobile construction. It
is a most elusive element and its introduction to the
basic material must be carefully made. It seems to
act as a cleanser if judiciously used, and eliminates
many elements which otherwise would be a detri-
ment to the steel. J. Kent Smith, the English metal-
lurgist and exponent of vanadium, in his address to
the members of the Mechanical Branch, stated authori-
tatively that ‘“vanadium steel was the finest steel for
mechanically-moving machines” The elements of
vanadium are to be found in many substances, but
only in microscopic form. Swedish iron contains a
small quantity of this valuable material. The pres-
ence of vanadium in steels has a tendency to add
longer life, strength, and durability. It is easily
welded, it is superior in rigidity, and extremely easy
to machine. Its elastic limit under all conditions is
extremely high as compared with the tensile strength,
for use in gears, frames, axles, crankshafts, and pro-
pelling shafts. Vanadium steel is considered to be
more serviceable than any other metal known.

Specifications for the treatment of metals for A. L.
A. M. screw material, cylinder iron, steel castings, and
nickel castings were issued, with directions for ob-
taining the maximum results in their use.

The visit of the members of the Mechanical Branch,
in_a body, to the Bethlehem Steel Works, as the lat-
ter’s guests, was accompanied by some interesting re-
sults. The.Branch spent the entire day minutely in-
specting the methods employed by the Bethlehem Steel
Company in the manufacture of special grades of
steel. The willingness of the large steel companies to
co-operate with the Association in the manufacture of
the highest grade of material is, in a measure, respon-
sible for the superior grade of steel found in the
licensed cars.

Thorough investigation by the test committee
brought out the fact that not only was there consid-
erable variance between the practice of various manu-
facturers in the use of taps and drills, but even the
screw manufacturers were at variance in their own
establishments. A standard drill size was suggested
and adopted by the members of the Branch and the
outside makers of drills and taps. The adoption of a
uniform magneto base was thgroughly recommended,
especially when it is known that many new magnetos
are to be placed on the market. The tendency of the
makers for their 1908 models will be the use of mag-
netos. These will have a standard base, so that option
on magnetos can be given without reconstruction of
base standards.

A new department of the Branch which will be a
source of benefit to each engineer, and in fact to the
whole engineering world, will be the Mechanical
Branch Technical Library, under the directorship of
Coker F. Clarkson, secretary. The library, to be
formed at the Association rooms, will consist of not
only all the necessary books and papers on engineering
subjects of pertinent interest, but an accumulative in-
dexed library will be kept on all topical engineering
subjects. Results of all experiments and researches in
metals, oils,, tires, fuels, etc.,, will be digested and put
in concrete form for distribution to the members of
the Licensed Association. Experiments, tests, and
formule emanating from the Association laboratory at
Hartford and from the laboratories of all the licensed
members will be chronologically and specifically tabu-
lated. A digest of popular and scientific subjects ap-
pearing in current periodicals will be made, and metal-
lurgical information collected from all steel manufac-
turers and producers. In this way the practical knowl-
edge of the manufacturer and the theoretical research
work of the scientist are made available,

Scientific American

AN OPTICAL ILLUSION,
BY GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE.

In a stereoscopic view two photographs, taken from
two points not very far distant from one another, give
the effect of relief when viewed through the instru-
ment. It is commonly believed that this fact proves
the necessity of binocular vision to obtain a relief ef-
fect. The following experiment shows that the same
perception can be had with the use of one eye only and
with a flat drawing, if the eye is deceived by some arti-
fice which it is not educated to recognize as such.

Take a piece of pasteboard, and with a pin make a
hole in it. Bring the pinhole quite close to the eye,
and through it look at the accompanying figure. The
figure should be in full light, and at a distance from
the pinhole not over one inch. Under ordinary circum-
stances, every line would be blurred with the figure so
uncomfortably near the eye; but the pinhole acts as a
diaphragm, which decreases several of the defects of
a short-focus lens,-and the figure will remain distinct—
not only distinct, but also changed in appearance. The
central white disk will seem to bulge out of the black
field as if it were a convex hemisphere. The percep-
tion of relief in that case is immediate, and as strong
as it could be obtained with the stereoscope.

The illusion is partly the result of the abnormal
curvature of the focal surface, the crystalline lens of
the eye acting as a very short-focus lens in such a
case. The lines drawn on the white disk and on the
black field help to deceive the eye. Their crowding
together near the edges of the disk causes them to
resemble great circles drawn upon a sphere. More-
over, the eye is not free from distortion. If a few
parallel lines running close together are looked at
through a pinhole at a very small distance, they ap-
pear as if they were bent inward on the margin of the
image. On the white disk the lines have been curved
the way distortion would bend straight lines if they
were brought close to the eye. On the black field white
lines have been drawn so as to appear nearly straight
in spite of the barrel-shaped distortion, which is the
result of the position of the diaphragm before the eye
when the crystalline
lens assumes its greater
convexity. The fact that
the lines on the disk seem

to be strongly distorted,
while those on the field
do not, prob- ably causes
the eye to underesti-
mate the dis- | tance of the
disk and to L] overestimate
that of the A Diagram With Which field.

At any rate, gan Interesting Optical the illusion is

much less striking if the
lines be omit- ted.

And if it be made with a
black disk on a white field, every other feature of. the
experiment remainingf unchanged, it again becomes
evident that the effect of relief is not so easily per-
ceived. Irradiation, which causes a luminous object
to appear larger and nearer than a dark one, has a

share in the production of the illusion.

Tllusion Can Be
Obtained.

A TWENTIETH CENTURY CAMPANILE.

With the purchase of the plot of ground fronting on
Madison Square upon which the church of Dr. Park-
hurst was for so many years a familiar landmark, the
Metropolitan Life Insurance Company secured the re-
maining plot of ground of the whole block between
Fourth and Madison Avenues and 23d and 24th Streets
upon which the stupendous marble edifice of their
home office building is located. The present building,
which is ten stories in height, has a frontage of 200
feet by 425 feet.

The northwest corner of the block, recently acquired,
is now being prepared for the foundations of a stu-
pendous steel and marble tower which, on a base
measuring 75 feet by 85 feet, will soar to a maximum
height of 658 feet above the sidewalk and 69014 feet
above its foundations. The main office building is in
the pure early Italian Renaissance style, and its Tucka-
hoe marble, in the few years since its erection, has
commenced to mellow down to a pleasing soft buff
tone in color. The style and masonry of the main
building will be preserved throughout the tower in the
general designs and details, and the tower itself will
be of the type of the famous Italian campanile which
is such a marked feature of the Renaissance period.

As will be seen from our front-page engraving, this
twentieth-century campanile will be chaste and severe
in design, and of a grace and dignity of outline suita-
ble to its stupendous proportions. As far as the fourth
story the tower will conform in line and detail to the
four lower stories of the main building. Above this
the shaft of the tower will be simple and severe, con-
sisting of three groups of triple windows on each side,
with heavily molded and deeply recessed jambs. This
method of treatment will be carried up throughout
twenty-one stories with nothing to break its uniform-
ity except a course of projecting marble balconies at
the level of the main cornice of the main building.
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These balconies are intended to have the effect of car-
rying the strong line of shadow of the main cornice
around the tower without breaking in upon the un-
broken upward sweep of the piers and heavily rusti-
cated angles of the tower. From the twenty-first to
the twenty-third story at the height of 324 feet above
the sidewalk, will be a great clock, the hands of whose
four dials, one on each front of the tower, will be 12
feet in length, with figures 4 feet long, the diameter
of the dial being 25 feet, 6 inches.

As a capping to the shaft there will be a line of pro-
jecting and paneled balconies, then a series of deeply-
incased Ionic loggias with five arched openings on each
face of the tower. Above these will be a deep frieze,
a cornice, and a parapet balcony. Inside the balcony
the walls of the tower will be offset to the extent of 8
feet inward from the face of the shaft. The offset
section will be carried up for four stories and will
form the base for a pyramidal termination, the sloping
face of which will be covered not with copper, but
with the same blue-white marble as the shaft. Above
this will- be an octagonal colonnaded observatory ex-
tending to a height of 658 feet above the sidewalk.

There can be little doubt that this stupendous mar-
ble shaft, when completed, will- be an object of decided
architectural grandeur and beauty. Its heavenward
lift is such that full one-half of its bulk will rise ab-
solutely clear even of the cornice line of New York
city’s loftiest building; and long before the traveler
is within sight of the city itself he will be able to rec-
cgnize the blue-white form of the tower in the far dis-
tance. So tall will it be that, even after the sun has
set and the shadows of evening have fallen upon the
streets below, the summit of the tower will be crim-
soned with the rays of the sun that has already set
behind the distant Orange Mountains. For it is a
fact that the highest point of the tower will overtop
the highest point of the Montclair hills, which, ac-
cording to the Geological Survey map, is lower than
the Metropolitan tower by about 30 feet.

The view from the upper floors will be simply su-
perb. The most lofty rentable offices will be those of
the forty-first story, whose floor will be 526 feet above
the sidewalk. From this elevation Manhattan Island
will resolve itself into its streets, blocks, and individ-
ual buildings with the distinctness and detail of a
map. Indeed, practically the whole of Greater New
York will, on a clear day, be discernible in the sep-
arate details of its topography, and the leading fea-
tures of its streets and buildings. Those who have
visited the Washington monument will understand how
great will be the elevation of these office floors, when
it is stated that the windows of the forty-first story
will be at the same elevation as the lookout windows
at the top of the monument.

The story of the dimensions and weights of the
structure necessarily runs into large figures. Thus,
there will be in the tower no less than forty-six stories
above the sidewalk, and in the tower '‘and the main
building together there will be a total floor space of
twenty-five acres. The steel framework will weigh
about 8,100 tons. The weight of the steel work, ma-
sonry, etc., combined, will be 38,022 tons; the esti-
mated live load when the building is occupied will be
5,691 tons, making a total weight of the whole building
of 43,613 tons.

In designing a tower of this magnitude the stresses
due to wind pressure reach a very high figure, and call
for a large increase in the section of the columns, etc.,
to resist them. Thus, in the principal columns on the
leeward side of the building, while the pressure due to
the dedd and live load combined is 7,500,000 pounds,
the added load, due to the wind pressure, brings the
total up to 10,400,000 pounds, while similarly the cor-
responding column on the windward side is relieved
of pressure, the maximum load during maximum wind
pressure being reduced from 7,500,000 to 4,600,000
pounds. From these figures it will be evident that
even under the maximum wind pressure, such as would
occur in a heavy westerly gale, there will never be
any tendency on the part of the building to lift the
columns on the windward side from their foundation.
This great stability is due to the wider base and more
massive construction of this tower as compared with
the Singer tower, in which the foot of each column has
to be anchored down to the heavy concrete caisson
upon which it stands. The skeleton frame of the build-
ing is stiffened against distortion by means of heavy
knee braces at every intersection of the vertical posts
and horizontal floor beams, and the resulting bending
stresses in the floor beams render it necessary to great
ly increase their section. It can well be understood
that the lower sections of the columns are of great size
and weight, the large corner columns having a cross-
sectional area of 540 square inches of metal. They
are built of twelve 8 x 8 x 1 inch angles combined with
heavy web and cover plates, the whole post weighing
about one ton per linear foot. For the information
upon which this article is based, we are indebted to
Messrs. N. Le Brun & Sons, the architects, and Messrs.
Purdy & Henderson, the consulting structural engi-
neers.
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