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THE SAN FRANCISCO EARTHQUAKE AND THE SENATE
CANAL COMMITTEE,

The San Francisco earthquake is responsible for the
Senate Committee on the Panama Canal having cast
its vote, by a narrow margin of one, in favor of a sea-
level canal. To those of us who have followed closely
the course of the lengthy hearing before this com-
mittee, it was evident that there was™a growing con-
viction that the lock canal was thé better type to build,
and it looked for a while as though there might be a
nearly unanimous vote to this effect. The disaster of
April 18, however, was bound to awaken solicitude as to
the fate of locks and dams at Panama, in case a similar
disturbance should visit the Isthmus after the canal
was built; and the Senate Committee, by a vote of six
to five, has committed itself to the sea-level canal,
its decision being largely due to the imaginary dan-
gers of earthquake.

We say “imaginary”; for as a matter of fact, and
we wish to say this with all emphasis, the San Fran-
cisco earthquake, so far from shaking our faith in
massive monolithic structures of the character that
will be used for a lock canal at Panama, has triumph-
antly vindicated such structures, and proved that they
can go through the severest earthquake practically un-
harmed.

For it so happens that there exist in the line of
the main earthquake fault several large earth or cement
structures of the same character, or built of the class
of materials as it is supposed would be imperiled
if the lock canal were subjected to earthquake shock.
These structures form part of the extensive scheme of
works by which San Francisco is supplied with water,
and they include several large dams for the impound-
ing of water. The most important of these, Pilarcitos
IDam, is a mound of earth 120 feet in height and simi-
lar in construction to, though much lighter in its total
mass and ability to resist destruction than, the Gatun
Dam at Panama. Another important dam is that by
which San Andreas Lake is formed, and this is a
structure of earth and clay, approximately 100 feet in
height above the natural surface of the ground. A
third dam which came directly in the line of the
earthquake fault was that at Crystal Spring. This is
a concrete structure of unusually massive proportions,
which extends to a height of 115 feet above the
ground.

Now it is evident that the conditions were such
that the passage of the main line of disturbance
through the valley in which these structures have been
erected afforded a colossal testing laboratory, in which
the strength both of earth and concrete structures of
great size was put to a full-sized test. What concrete
and earth endured at these places under one of the
severest earthquake shocks on record, they may be
depended upon to endure again, and the lessons taught
on that early morning of April 18 are good for all
time and any place. The best description of the ef-
fect of the earthquake in this region is that given by
Mr. Charles Derleth, Associate Professor of Struc-
tural Engineering at the University of California,
whose observations are recorded in a recent article in
the Engineering News. The Pilarcitos reservoir he
found to be thoroughly intact and full of water, and
its great earthen dam was not injuriously affected.
Although the main fault line of the earthquake runs
through Crystal Spring Lake, it appears to have in
no way affected the imperviousness of its bottom,
since the reservoir, two weeks after the earthquake,
was found to be full of water. The fault line passes
directly through the older dam, which separates the
lake into two halves, yet the dam was not seriously
affected. Again, it was found that though the line of
disturbance touches the eastern edge of the San And-
reas earth-and-clay dam, which is nearly 100 feet in
height, and there is evidence that it was subjected to
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a most severe shock, it retains the water just as well
as it did before the earthquake, and this in spite of
the fact that there are cracks vunning through the
ground against which the dam abuts. So again the
concrete dam at Crystal Spring, 115 feet in height,
shows not the slightest crack, although it was sub-
jected to a series of thrusts and pulls in vertical
planes along its axis.

It is impossible to resist the force of the argument
that if these earthen dams in California could pass
uninjured through the severe shock and wrenching
to which they were subjected, the much more massive
Gatun Dam, built in a region where shocks are in-
frequent and of comparatively moderate intensity,
might be considered to be practically earthquake-proof.
So again it may fairly well be argued that if a dam of
simple concrete, 115 feet in height, endured the ordeal
of the earthquake without developing a single crack,
the T75-foot walls of the Gatun locks, built as they
will be, not of simple concrete but of concrete stiffened,
toughened, and thoroughly tied together with steel
rods, and with a special eye to resisting earthquake
stresses, will present no element of danger to the per-
manence of the canal. '

STRENGTH OF THE. JAPANESE NAVY,

An estimate of the strength of the Japanese navy,
based upon the published statements of the Japanese
themselves, shows that the total strength to-day, or
one year after the close of the war, is represented by
sixty-two ships of a tolal digplacement of 356,871 tons.
The general confidence in the accuracy of Japanese
figures and statistics is based upon the veracity with
which such information was given out during the
operations of the war. Although important statistics
were frequently withheld, such facts and figures as
were made public proved to be remarkably correct.

The strength of the Japanese navy lies in its battle-
ships and armored cruisers. In the former class the
navy is represented by eleven ships of a total dis-
placement of 154,268 tons. Among these are the four
battleships the “Fuji,” “Shikishima,” ‘“Asahi,” and
“Mikasa,” which went through the war; five battle-
ships captured from the enemy, namely, the “Iwami,”
“Sagami,” “Tango,” ‘“‘Suwo,” and “Hizen,” and the two
new battleships recently completed in England, the
“Kashima” and “Katori,” of 16,350 tons displacement,
which are to-day the most powerful fighting ships
afleat, carrying as they do, four 12-inch, four 10-inch,
and twelve 6-inch guns.

The cruisers are divided into three classes, accord-
ing to size. In the first class of 7,000 tons and upward,
are ten armored cruisers, including the “Aso,” captured
from Russia, and the 13,000-ton ‘“Tsukuba” built in
Japan and approaching completion. In the second
class are nine ships of from 3,500 to 7,000 tons, includ-
ing the “Tsugaru,” formerly the ‘“Pallada,” and the
“Soya,” formerly the “Variag”; and the third class
contains eight third-class cruisers of less than 3,500
tons, making a total of twenty-eight cruisers, aggregat-
ing 249,274 tons.

The coast-defense fleet is made up of twelve ships,
aggregating 43,191 tons, and in these are included the
“Iki,” formerly the “Nicolai I.,” the “Okinoshima,” for-
merly “Apraxin,” and the ‘“Mishima,” formerly the
“Seniavin.” The balance of the fleet consists of
seven gunboats, three dispatch boats, and a torpedo
depot ship. Besides these sixty-two ships aggregating
over 356,000 tons, the Japanese have thirty-four tor-
pedo-boat destroyers and eighty-five torpedo boats.

In addition to the navy as given above, the Japanese
have an aggregate of 97,000 tons of new ships either
now under construction or to be immediately laid
down. This includes two 19-000-ton first-class battle-
ships, the “Aki” and “Satsuma,” the former being
built at Kure, and the latter at Yokosuka. The
armored cruiser class is to be increased by four vessels,
each of 13,000 tons, two of which have been launched,
while the other two are under construction. Three
third-class cruisers are also being constructed, each of
which will be of 2,500 tons displacement and high
speed. A significant fact in connection with the future
development of this navy is that the Japanese now con-
sider themselves to be independent of foreign ship-
yards, all of the new censtruction being built in Japa-
nese yards.

& O &
-+

DENATURIZED ALCOHOL.

The recent passage by Congress of the bill to remove
the tax on alcohol for technical uses, is expected to
prove of enormous value to almost all the industries
of the country. To render unfit for drinking or other
purposes alcohol which is intended for commercial
or industrial utilization, the liquid must be ‘“denatur-
ized” by the addition of various substances which make
it impossible of consumption in beverages.

Consul-General Thackara, of Berlin, writing on the
use of denaturized alcohol in Germany for technical
purposes, says that the subject was ably and exhaust-
ively treated by his predecessor, Consul-General Mason,
in various reports on the subject. He gives the follow-
ing extract from one of Consul-General Mason’s re-
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ports regarding the methods in use in Germany for
the denaturization of alcohol:

For most industrial purposes alcohol is used in Ger-
many duty free, after having been ‘“denaturized” or
rendered unfit for drinking purposes by admixture, in
presence of a government official, with a prescribed
percentage or proportion of one or more of several
different substances prescribed in the very elaborate
statue which governs the complicated subject in Ger-
many. There are two general classes or degrees of
denaturizing, viz.,, the “complete” and the ‘*‘incom-
plete,” according to the purposes for which the alcohol
so denaturized is to be ﬁltimately used.

Complete denaturization of alcohol by the German
system is accomplished by the addition to every 100
liters (26'% gallons) of spirits: (a) Two and one-half
liters of the “standard denaturizer,” made of 4 parts
of wood alcohol, 1 part of pyridin (a nitrogenous base
obtained by distilling bone oil or coal tar), with the
addition to each liter of 50 grammes of oil of lavender
or rosemary; (b) one and one-fourth liters of the above
“standard” and 2 liters of benzol, with every 100 liters
of alcohol.

Of alcohol thus completely denaturized there was
used in Germany during the campaign year 1903—
4,931,406 hectoliters denaturized by process (a), as de-
scribed above, and 52,764 hectoliters which had been
denaturized by process (b). This made a total of
26,080,505 gallons of wholly denaturized spirits used
during the year for heating, lighting, and various pro-
cesses of manufacture. )

Incomplete denaturization, i. e., sufficient to prevent
alcohol from being drunk, but not to disqualify it
from use for various special purposes, for which the
wholly denaturized spirits would be unavailable, is
accomplished by several methods, as follows, the
quantity and nature of each substance given being the
prescribed dose for each 100 liters (2614 gallons) of
spirits: (c¢) Five liters of wood alcohcl or one-half
liter of pyridin; (d) 20 liters of solution of shellac,
containing 1 part gum to 2 parts alcohol of 90 per cent
purity (alcohol for the manufacture of celluloid and
pegamoid is denaturized); (e) by the addition of 1
kilogramme camphor or 2 liters oil of turpentine, or
one-half liter benzol to each 100 liters of spirits.

Alcohol to be used in the manufacture of ethers,
aldehyde, agarcin, white lead, silver bromide gelatins,
photographic papers and plates, electrode plates, col-
lodion, salicylic acid and salts, aniline chemicals, and
for a number of other purposes, is denaturized by
the addition of (f) 10 liters sulphuric ether, or 1 liter
of benzol, or one-half liter oil of turpentine, or 0.025
liter of animal oil.

For the manufacture of varnishes and inks alcohol
is denaturized by the addition of oil of turpentine or
animal oil, and, for the production of soda soaps, by
the addition of 1 kilogramme of castor oil. Alcohol for
the production of lanolin is prepared by adding 5 liters
of benzine to each hectoliter of spirits.

The price of denaturized alcohol varies in the differ-
ent States and provinces of the Empire in accordance
with the yield and consequent market price of potatnes,
grain, and other materials. At the present time alce-
hol of 95 per cent purity, which is the quality ordinari-
ly used in Germany for burning, sells at wholesale
from 28 tc 29 pfennigs (6.67 to 6.9 cents) per liter
(1.06 quarts), and at retail ror 33 pfennigs (7.85 cents)

per liter.
—_— et — e

SOME FACTS ABOUT PORTLAND CEMENT.

The use of cement runs back to antiquity. There is
no exact known date when mankind first used cal-
cined limestone in connection with masonry. It is
known to have been used anciently by the Chaldeans,
Egyptians, Greeks, and Romans. - The most ancient
form of cement was simply burnt limestone, more or
less pure, used very much as we use ordinary lime at
the present time. The Romans were the first to adul-
terate lime by adding certain clay soils and slate for
the purpose of making a cement of a hydraulic nature,
i. e, one which would set or harden under water.
Pliny, who lived in the first century B. C., describes
the method of modifying ordinary burnt limestone and
converting it into a form of hydraulic cement.

It was anciently believed that the best cement was
made from the hardest rock, and this opinion was not
modified from the time of the Romans down to the
eighteenth century. However, John Smeaton, the man
who built the second Eddystone lighthouse, in the
course of examining the various hydraulic cements for
use in the foundation and masonry, made the impor-
tant discovery that the quality of hydraulic cement
depends upon the amount of clay in the limestone.
This is conceded as the most important discovery in the
art in nearly twenty centuries.

On the island of Portland in the south of England
there are certain quarries of limestone which have
been worked for many years, anciently producing
building stone. In 1824 an Englishman named Joseph
Aspdin, of Leeds, patented a process for mixing and
burning lime and clay. The product looked so much
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like the Portland limestone that he called it “Portland
cement,” from which the commonly known name given
to nearly all kinds of hydraulic cement was derived.
From Aspdin’s time to 1880 many mills were erected
in England and on the Continent for making Portland
cement, which was mostly poor stuff and of limited
use.

The first Portland cement made in the United States
was made by the Copley Cement Company, Copley,
Pa., in 1875; their annual rate of production was 2,000
barrels.

It is not necessary to go into details here with refer-
ence to the manufacture and chemical composition of
Portland cement, more than to state that the substance
known as Portland cement consists largely of lime-
stone with the addition of some silicate such as clay
in certain proportions. In the process of manufacture
these substances are crushed, introduced into rotary
kilns under high temperature, and burnt together.
The resulting clinker is taken and ground in some sort
of ball or Griffin mill. It is necessary to grind cement
to a very high degree of fineness, and its strength de-
pends largely upon the degree of care with which this
is done. It may be said that the modern cement mill
is equipped with the machinery to do this suitably,
as the requirements of engineers demand various tests
before allowing cement to go into any work of impor-
tance.

The growth of Portland cement making in the
United States has been rapid. In 1875 the annual pro-
duction was 2,000 barrels per year; in 1890 (fifteen
years later) it was 335,500 barrels; in 1900, 8,482,020
barrels; and in 1903 it was 22,342,973 barrels.

The importance of cement in the business world
to-day is so great that not only have the different
governments throughout the world taken up the mat-
ter of standardizing the tests determining the quality
of cement, but it has also been done by various great
engineering societies. Probably the standard work
for testing cement is the publication issued by the
Corps of Engineers United States Army entitled “Pro-
fessional Papers 28.” This pamphlet has been re-
printed many times by private firms and translated
into many languages.

The cost of Portland cement has annually decreased
as the production increased, coming down from about
$2.30 per barrel in 1890 to about $1.60 per barrel in
1900.

O
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EHRLICH’S REMARKABLE STUDIES OF CANCER IN MICE,
The inoculation of mice with cancer is being prac-

tised on a very large scale by Prof. Ehrlich, of the

Frankfurt Institute for Experimental Therapeutics.

The principal forms of malignant tumor are carci-
noma, or true cancer, and sarcoma. Carcinoma occurs
only in epithelium, the most important constituent of
the glands and the outer layers of the skin; sarcoma
only in connective tissue, which is found throughout
the body. In man, mixed tumors (part sarcoma and
part carcinoma) are very rare, and in mice they have
never been known to occur spontaneously. But at
Frankfurt a carcinoma that had remained true to type
through nine inoculations, began to develop. The mi-
croscopical structure of sarcoma in the tenth mouse
inoculated, became converted into a pure sarcoma in
the fourteenth, and so remained during fifty subsequent
inoculations. In another case a like change occurred
suddenly, the characteristics of a mixed tumor appear-
ing only in a single generation, the sixty-eighth. In
a third case the mixed type seems to be permanent.

According to current theories carcinoma cells can-
not change directly into sarcoma cells. The most
plausible explanation of the transformation is that
chemical changes in the carcinoma cells cause, through
irritation, sarcomatous degeneration in the connective
tissue and that the original carcinoma is crowded out
by the more rapidly growing sarcoma.

Tissues and cells, whether normal or morbid, can be
transplanted with success only from one animal to
another of the same species or a species which forms
hybrids therewith. Mpouse cancer, for example, can
be transmitted, permanently, to mice only. Neverthe-
less, if a rat is inoculated with very virulent cancer
from a mouse, a tumor is produced which attains
large size in a week, then diminishes, and usually
vanishes entirely within three weeks after inoculation.
Inoculations made:from this tumor at the time of its
ereatest development have no effect on other rats but
develop cancer in mice. ’

These facts cannot be explained by the assumption
of a natural or “passive” immunity due to the pre-
existence of antitoxins in the rat’s body, for such anti-
toxins would destroy the germs of mouse cancer on
their introduction and the temporary swelling would
not occur. An “active” immunity is certainly pro-
duced by the formation of antitoxins after, and be-

cause of, the inoculation, for a second inoculation fails

to cause even temporary swelling. But this hardly
suffices to account for the absorption and disappear-
ance of the tumor, in view of the fact that the latter
retains sufficient virulence to infect mice inoculated
with it.
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Bhrlich therefore has been led to the conception of
“atreptic” immunity, or immunity due to starvation of
the cancer cells. He assumes that the cell of mouse
cancer requires for its growth, in addition to the gen-
eral nutriment which is furnished in abundance by the
rat as well as the mouse, a special nutriment which is
found only in mice. The small quantity of this sub-
stance which is transferred to the rat, together with
the cancer cells, in the act of inoculation maintains
the growth and multiplication of those cells for a
short time, but when the nutriment thus introduced
has been consumed, the growth of the tumor neces-
sarily ceases. After this moment, therefore, inocula-
tion of a second rat with cells from this tumor can
have only a negative result, because more of the special
nutriment remains to be transferred with the cells,
but a similar inoculation produces a rapid cancerous
growth in a mouse, the body of which contains the
special nutriment in abundance.

This theory also explains the often observed fact,
that in a mouse in which a large tumor has been pro-
duced by inoculation a second tumor cannot be pro-
duced by inoculation from the first one. For, as the
first tumor has grown rapidly and is well provided
with blood vessels, it has so nearly exhausted the sup-
ply of the specific nutriment contained in the blood of
the animal that the second inoculation falls, so to
speak, upon barren soil.

Ehrlich explains the growth of tumors, according to
the modern cell theory, by assuming that the morbid
cells surpass the normal cells in the power to seize and
appropriate food. Now comparatively few of the
tumors which occur spontaneously in mice are trans-
missible to other mice by inoculation. The cells of
most varieties of tumors, therefore, have no such ad-
vantage over the ordinary cells, and the spontaneous
occurrence of a non-transmissible tumor is due, not to
an increase in the assimilating power of the cells of
which it is composed, but to a diminution in the
assimilating power of the ordinary cells, that is to say,
to the general debility of that individual mouse. This
view is in perfect accordance with the facts learned
by experience, that human cancer is most prevalent in
advanced age, when the entire organism is debilitated,
and that hereditary and constitutional peculiarities
are also important factors in its causation.

The tumors of mice show great differences in viru-

lence, as appears from the ease, difficulty, or impossi-

bility of transmitting them by inoculation. Most spon-
taneous cases of carcinoma in mice cannot be trans-
mitted at all, but the most virulent cases often give
100 per cent of successful inoculations. Fhrlich has
proved, however, that inoculation from an ordinary,
non-transmissible tumor, though it does not reproduce
that tumor, has the remarkable effect of making the
inoculated mouse immune to subsequent inoculation
with tumors of the most virulent type. This result
makes it possible to make any mouse immune to car-
cinoma by repeated inoculations with non-virulent
growths and it has been proved that this immunity is
not specific, but includes every variety of malignant
tumor of either epithelial or connective tissue that has
been propagated at the Frankfurt Institute. It would,
of course, be premature to draw from these very in-
teresting discoveries the inference that an effective
cure for human cancer is within reach, but these re-
sults indicate that the experimental investigation is
tending in a direction which provides a more hopeful
view of the solution of the cancer problem than has
been afforded by all previous study of the subject.
—_—— -
CONCRETE: ITS RISE AND ITS APPLICATIONS.

The history of concrete dates back to the Roman
period, and its growth seems to have followed and is
proportional to the growth of the Portland cement in-
dustry. The word ‘“concrete” to engineers and con-
tractors has a very definite meaning, but to those not
familiar with the subject, the word “concrete” often
suggests a “tar sidewalk.” Concrete is a substance
composed of broken stone, sand, and cement, or sand,
gravel, and cement mixed together with water in cer-
tain well-defined proportions determined by experience.
The resulting mixture is a pasty, jelly-like substance,
which can be placed in excavations or box-like forms
and allowed to harden or “set,” as it is called. In the
course of twenty minutes or a half hour it will have
undergone what is called the “initial set.” In other
words, it changes its physical condition from that of a
semi-fluid to that of a solid, and while it is not then
hard it is a solid. The hardness of the ‘“permanent
set” will depend on many things. With good cement
this hardness will grow with age, and there are some
cements which show from tests a continual growth in
strength and hardness for many years. There are many
cements called “quick-setting” cements, which take on
a permanent set in a short time and show a high
strength; but it has been determined by experience and
tests, however, that quick-setting cements are not so
good or stable in the end as the slow-setting article,
which grows in strength indefinitely.

With the increased production of Portland cement
the use of concrete has been rapidly growing, and
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to-day it is simply a question of expense, as concrete
masonry can be built for very much less than stone
masonry, the result being the marked displacement of
the latter. It is used at the present time for making
dwelling houses, factories, chimneys, dams, water
tanks, railway ties, and fence posts. In fact, it is hard
to name a structure in the present day that has not
been built of concrete. The introduction of armored
or reinforced concrete has still more widened its field
of usefulness.

-

FLUID LENSES,

A report from Consul-General W. A. Rublee, at Vien-
na, states that after experiments extending over a
number of years a Hungafian chemist has succeeded
in producing optical lenses by a simple and cheap
process, that are not only quite as good as the best
massive glass lenses at present used, but that can be
manufactured of a size three times as great as the
largest homogeneous glass lens heretofore made.

The importance of this invention in the field of
astronomy is obviously very considerable. The largest
glass lens heretofore manufactured out of massive
glass for astronomical purposes has a diameter of
about 1.50 meters (4.92 feet), and it required several
years to make it, while the price was several hundred
thousands of marks (1 mark — 23.8 cents). Such a
lens can be manufactured by the new process in a few
weeks at a cost of 2,000 or 3,000 marks. The price of
a glass lens of the best German manufacture, with a
diameter of 25 -centimeters (9.84 inches), is now about
7,000 marks, whereas the price of a similar lens made
by the new process is about 150 marks. Lenses of
smaller diameter for photographic purposes, for opera
glasses, reading glasses, etc., can be produced at cor-
respondingly smaller cost. The lens consists of a fluid
substance inclosed between two unusually hard glass
surfaces similar to watch crystals, in which the re-
fractive power and other characteristic properties are
so chosen that the glass surfaces not only serve to
hold the fluid, but also combine with the fluid to over-
come such defects as are scarcely to be avoided in
ordinary lenses. It is for this reason also that the
lens is achromatic.

The fluid contained in the lens is hermetically sealed,
so that no air can enter and exercise a damaging effect.
The fluid does not evaporate, and its composition is
such that its properties are not affected by time or by
temperature. The coefficient of expansion, both of the
glass and of the fluid, is approximately the same be-
tween the temperatures of 15 deg. of cold to 60 deg.
of heat. Another advantage of the lens is that, on ac-
count of the fact that the fluid is not dense and the
glass crystals are thin, the whole lens combination
through which the light must penetrate is very slight.

~—

RESISTANCE OF THE HUMAN BODY TO AUTOMOBILE
ACCIDENTS,

The remarkahle increase in the number of heavy and
high-speed automobiles has not been without its effect
upon the number of casualties which the newspapers
daily chronicle, and which the comic papers seem to
find so amusing. Dr. E. M. Foote, of New York, has
unconsciously added fuel to these numerous fires by
the preparation of an elaborate paper on accidents oc-
casioned by wheels, particularly by wheels provided
with elastic tires. If a sportsmanlike chauffeur has
any yearning to run down human beings without actu-
ally Kkilling them, he has but to study Dr. Foote’s
paper.

Dr. Foote’s investigations were undertaken after a
rather remarkable accident. An automobile delivery
truck weighing about two tons passed over the trunk
of a ten-year-old child without occasioning death. An
investigation conducted by Dr. Foote for determining
the cause of this abnormal result, led him to consider
in a human body extended on the ground.a line which
he terms the “line of mortal pressure.” The position
of this line is dependent upon a host of factors, such
as the weight of the vehicle, the width and elasticity
of the tire, the speed of the vehicle, condition of the
ground, clothing of the victim, mechanical resistance
of the bones, contraction of the muscles. If the wheel
of a vehicle strikes that line, death will probably

result. .

WHY DO STARS SEEM RAYED?

An attempt to account for the familiar rayed or
starlike appearance of the stars when seen by the
naked eye is made by W. Holtz in an article on the
«Appearance of Stars,” which appeared in Gesell. Wiss.
Gottingen, Nachr., Math.-Phys. Klasse. He finds that
all stars show precisely the same rays, but that in the
case of the brighter stars the rays are plainer and
somewhat longer. It is further remarked that the rays
seen by the left and right eyes differ, and that if the
head be turned the rays are rotated in a correspond-
ing manner. It is thus concluded that the source of
the rays is not in the stars but in the eye itself, the
middle of the retina being not perfectly homogeneous
in its sensitiveness.
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THE RECONSTRUCTED CHRISTIE RACER AND ITS
RECORD AT THE AUTOMOBILE CARNIVAL,

On the last day of the auto carnival and open-air
show at the Empire City track, Walter Christie ran his
reconstructed 135-horse-power direct-drive racer twice
around the mile track in 54 1-5 and 53 seconds respec-
tively. The second figure ties the track record made
by Oldfield in a Peerless racer on a specially prepared
track at Los Angeles, Cal, two years ago. It is equi-
valent to a speed rate of
67.92 miles an hour.

Scientific American

surface. The cylinders are of steel having a 73-
inch bore and stroke. A 234-inch crankshaft of chrome
steel is used. The engine weighs complete only 470
pounds. In making the record at Florida, it turned
up 1,125 R. P. M. The weight of the complete ma-
chine is only 1,800 pounds. The original Christie car
was illustrated in the 1905 Automobile issue of the
SCIENTIFIC AMERICAN.

Besides the record made by the Christie racer, sev-
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One of the most interesting events was a one-mile race
between two 10-horse-power single-cylinder Cadillac
machines, each of which carried 10 passengers. The
winner covered the mile in 2:46. A 3-mile match
rage was won in 4:04 4-5 by a 26-horse-power Oldsmo-
bile, with two Ardsley machines second and third. A
tug of war between a 24-horse power Autocar and
a similar machine gave an effective demonstration
of the efficiency of the single-disk clutch lined with

cork, which seemed to hold

better than the multiple-

Our illustrations show the e
appearance of the Christie
racer and its motor at the
present time. The machine
holds the world’s record for
the mile for a 4-cylinder
car, it having covered that
distance in 35 1-5 seconds
on a soft beach at Atlantic
City last April, as against
39 seconds scored the same
day by an 8-cylinder Dar-
racq. It has therefore run
at the rate of 102 miles an

disk type of clutch used
in the latter car.

UNION PACIFIC MOTOR CAR
NO. 7.

The accompanying illus-
tration is of the latest of
the Union Pacific gasoline
motor cars, constructed
for suburban passenger
traffic and inspection ser-
vice on the lines of that
road. While conforming
in general to the plan of

hour, as against 122 miles
an hour made at Ormond
in January by the latter

An Automobile Obstacle Race.

a Line of Chairs.

A Car Making a Quick Turn As It Passes Through

construction of its prede-
cessors, all of which are
now in successful opera-

The Four-Cylinder Engine of the Christie Racer, Showing

the Exhaust Valve at the Top.

French car. In rebuilding his racer, Mr. Christie
aimed at getting as powerful a motor as possible
between the two front wheels. In order to accom-
plish this he placed the cylinders at a slight angle,
as this enabled him to set the cylinders close to-
gether at their bases and still have room for the
greater diameter of the water jackets and the heads.
Electrolytic copper water jackets were first used, but
these developed leaks and were subseduently replaced
by clamped sheet-metal jackets. The exhaust valves
(which are very large, being 31 inches in diameter)
are in the center of the cylinder heads and are water-
jacketed. Eight 1%-inch automatic, flat-seated inlet
valves occupy the remainder of each flat cylinder head.
Thus both the incoming and outgoing gases have a
direct passage into and out of the cylinders. The
spark plugs screw into inclined holes at the edge of
the cylinder heads. The pistons have four plain com-
pression rings with square ends. They are also inlaid
with three wide bronze rings which form the bearing

The Christie 135-Horse~Power Racer Which Recently Made a Record of a Mile

in 35 1-5 Seconds.
THE RECONSTRUCTED CHRISTIE RACER AND ITS RECORD AT THE AUTOMOBILE CARNIVAL,

eral interesting tests were carried out. Among these
were included a vibration test, a traction test, and an
obstacle race. One of our illustrations shows a car
making a quick turn while threading its way through
a line of chairs in the last-named test. This test was
won by a Maxwell runabout in 16 seconds, while a
Wayne car was second in 16 1-56 seconds, and an Auto-
car third in 16 3-5. In the traction test each car was
obliged to haul 500 pounds dead weight placed in a
stone boat a distance of 200 yards. This was done by
a 24-horse-power Autocar in 25 2-5 seconds, by a 24-
horse-power Frayer-Miller in 28 4-5 seconds, and by
a White steamer in 44 4-5 seconds. The vibration test
consisted in carrying a pail filled with water a distance
of 200 yards. The car was obliged to start from a
standstill, and to cross the finishing line on high gear.
The test was won by a 26-horse-power Oldsmobile with
a loss of 34 inch of water. A 35-horse-power Gob-
ron-Brillié was second with a loss of 6-8 inch, and
a 40-horse-power Wayne third with a loss of 7% inch.

tion on various parts of the Harriman railroad sys-
tem, No. 7 shows numerous structural differences,
which make it a decided improvement over the earlier
designs. The car was built in the Omaha shops of
the Union Pacific Railroad, and has recently under-
gone a series of successful tests between that city
and Grand Island, in which it has demonstrated ex-
cellent hill-climbing ability over fairly stiff grades,
and has developed a maximum speed of 53 miles an
hour. The average speed for runs of four to five hours
was from 34 to 36 miles.

The appearance of the car is attractive, and carries
with it the appearance of being speedy. Among the
conspicuous features of the design are the round, port-
hole-like windows, the sharp forward end tapered to
a knife-like edge, and the convenient side entrances.
The rear end, too, is rounded off as in the earlier mo-
tor cars, to avoid the vacuum created by a car with
the usual square end. The door apertures for the side
entrances are so constructed that by means of patented

MOTOR CAR T

UNION PACIFIC MOTOR CAR NO. 7.
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steel framing the side of the car is in nowise weak-
ened, as the depressed side sill is incorporated into
the uninterrupted steel frame. By the slightly in-
creased thickness of the side plates and the additional
strength secured in this framing, a great increase in
the general structural rigidity of the car is obtained.
Notwithstanding that the roof is 9 inches lower than
in the previous motor cars, the ventilation is said to
be equally good. The square design of the window has
been done away with, to allow the substitution of the
round portholes, which are air, water, and dust proof.
The appearance is similar to that of the porthole of a
vessel, and the arrangement successfully gives pro-
tection against all the elements, a feature which is
almost impossible to attain even with the double sash
of the finest Pullman cars. By the use of the round
windows, and the elimination of large wooden posts,
a gain of 8 inches in the interior lateral dimensions is
made.

The framework of the car is entirely of steel; the
structure is 55 feet long over all, weighs 58,000 pounds,
and has a seating capacity of seventy-five. The interior
is handsomely finished in English oak with' built-up
veneered wood seats. The exterior construction has
been designed throughout to avoid projections, which
are apt to increase the friction of the air against the
body, and such projections have been almost entirely
eliminated, with the exception, of course, of the neces-
sary ventilators on the roof.

The engine is a six-cylinder, Standard gasoline mo-
tor located over the forward trucks, which are of spe-
cial design to meet this requirement. An improve-
ment in the construction of.this car is the cast-steel
“skirk,” the engine-bed truck frame combination cast-
ing, which is a 'prominent factor in developing the
practical side of the motor car for every-day serviee.
The power of the engine is transmitted from the crank-
shaft by means of chain gearing, cast-steel gears being
used for setting the car in motion. There are only
two speeds; the first, in which the gears are employed,
being up to 10 miles an hour. By means of an “octo-
roon” clutch, which may be thrown out of mesh, the
engine is connected directly with the driving axle.
The chain gearing is arranged for the second speed, up
to 50 miles per hour. Compressed air is used for
starting the engine, for operating the clutch mechan-
ism and the air brake, and for whistle signals. An
auxiliary air pump has been provided for emergency
in case of shortage of the air, which is ordinarily sup-
plied by a small air pump driven from the main en-
gine crank-shaft. The air tanks, located under the
body of the car, are of large capacity and of sufficient
size for all ordinary requirements.

The controlling devices are of simple design, and
are largely mechanical in operation. Special effort
has been made to do away with the complicated ma-
chinery sometimes found necessary for the utilization
of gas power in propelling railway motor cars. The
equipment includes a powerful acetylene headlight
and an acetylene gas system for interior illumination.
The lamps for the latter purpose are provided with
opalescent panels, which give a powerful light for
reading purposes, while the general illumination of
the car is subdued and restful to the eye. The accom-
modations for the passengers in general are simple, but
comfortable. By improved engine construction, greater
weight of the car, and increased rigidity of the frame-
work, the unpleasant vibration often encountered in
motor cars has been largely eliminated. By lengthen-
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ing the car and providing double trucks the so-ealled
‘“galloping” has been avoided.

THE EARTHQUAKE AND THE TRACKS OF A TROLLEY
LINE.

Whatever seismologists may or may not know about
the causes of earthquakes they are at least agreed that
such displacements of the earth’s crust as San Fran-
cisco recently witnessed are due to the sliding, bend-
ing, crumpling, and cracking of rocks. The origin of

Effect of Longitudinal Compression on Rails.

such a disturbance may be best described as a wrench
which both compresses and distorts.

In the accompanying two illustrations, which were
kindly furnished by a subscriber, the effects of the
compression are admirably shown in the bending of
the rails of a trolley line leading out of San Francisco.
Each rail may be said to have been pushed longitudi-
nally from each end, with the result that it bent. Hold
one end of a wire in each hand; push your hands to-
gether, and a like effect will be produced. If the wire
is very long it will buckle at several points. In the
case of the railroad the buckling occurred over a dis-
tance of about three miles.

The accompanying photographs were taken about
eleven miles south of San Francisco, entirely out of
the influence of fire.

FIREPROOFING AT SAN FRANCISCO.

In speaking of the effects of the San Francisco dis-
aster on buildings of steel and masonry, and the suc-
cessful way in which, taken as a whole, they with-
stood the ordeal, a distinction should be made between
the damage wrought by the earthquake and that due
to the fire which followed. We have spoken in this
journal of the triumphant manner in which such build-
ings withstood the disaster, and in using that term,
we have had in our minds more particularly the earth-
quake shock, which seems to have had very slight vis-
ible effect upon buildings constructed on the skeleton-
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frame plan. As far as we have been able to
learn, the wrenching and twisting did surprisingly
little damage to these buildings, most of it being con-
fined to the loosening, and in some cases throwing
down, of portions of the tiling, brickwork, or other
walling and partition material. .

Of the effects of fire upon such buildings, and the
way in which the different systems of fireproofing
would withstand a fierce conflagration, there was not
s0 much doubt; for when, some two years ago, the
great fire at Baltimore swept through several modern
skeleton steel buildings from basement to roof, many
valuable lessons were learned as to the fireresisting
qualities of these structures. The earliest informa-
tion received from San Francisco, whether from cor-
respondents or in the form of photographs, showed
that none of the steel buildings had been absolutely
destroyed, and that most of them were standing ap-
parently intact as to their steel framework. We have
recently been favored, however, by Mr. D. W. Terwilli-
ger, an architect of Los Angeles, Cal.,, with some very
instructive photographs, showing the interior of some
of the burned buildings, which were taken by him
early in May. They prove conclusively that in the
presence of a fierce fire, the integrity of the steel
columns and floor beams is entirely dependent upon
the quality of the so-called fireproofing in which they
are incased. Where, as in the case of two of the
columns, shown in our illustrations, there was no fire-
proofing, or the fireproofing was of a faulty character,
the heat proved sufficient to reduce the strength of the
metal to a point at which it crumpled up under the
superimposed load, and the column sank bodily upon
itself in its own axial line. That the subsidence of
the columns should have taken place in such a true
vertical direction is to be attributed to the fact that
they were held in vertical line both at top and bottom
by the ceiling and floor structure. Had all the col-
umns on these particular floors been denuded of their
fireproof material and exposed to the same heat, the
whole building must inevitably have collapsed.

In our various articles on the fire we have strongly
advocated the use of concrete as being the material
which presents the most perfect fireresisting qualities,
and it so happens that in a comparison of two of the
photographs sent us by our correspondent, our readers
will find a most striking proof of the correctness of
this view. We refer to the two views which were
taken in the basement of the Ahrensen Building.
Photograph No. 1 represents a steel column in this
basement, which was supposed to have been rendered
fireproof by incasing it in hollow tile. The tiling was
stripped off by the heat, or possibly by the shock of
the earthquake (although on this point we have no in-
formation), and under the weakening action of the
fire the column has telescoped on itself for a distance
of 10 or 12 inches. Sixteen feet distant from this
column is another, which had been fireproofed by in-
casing it in concrete; but although it must have been
exposed to the same shock and the ‘'same heat, the con-
crete is still in place, apparently in perfect condition,
and the column within it is presumably uninjured.
Just how great a heat it must have endured, may
be judged by the condition of the sidewalk lights and
beams, the beams being bent down, and the lights be-
ing partially melted and hanging from the beams like
icicles.

On the first floor of this building was a corner store,
which also shows the failure of the hollow tiling,

Fig. 1.—Column Incased in Hollow Tile, Stripped

of Its Covering, and Buckled, Sinking
12 Inches.

Fig. 2.—Column, 16 Feet from Column
m Fig. 1. Incased in Concrete,
Was Not Injured.

FIREPROOFING AT SAN FRANCISCO,

Fig. 8.—Non-Fireproofed Columns in Monadnock

Building, Buckled and Shortened
10 Inches.
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which was stripped from the columins and iert the
fire free to attack the columns. They telescoped in
the same way as the columns in the basement, al-
though in this case the collapse took place near the
ceiling. An interesting fact brought out in this build-
ing is, that although the columns in some cases failed,
the floors, the beams of which are incased in concrete,
are apparently intact. Photograph No. 3 shows a
similar failure of the so-called fireproofing on the col-
umns in the basement of the ten-story Monadnock
Building. Our correspondent also draws attention to
the fact that in some of the buildings the rivets con-
necting the girders to the columns have apparently
sheared off. The lesson of this last defect is that
special attention should be paid to these connections,
and extra heavy reinforcements, in the form of gussets
and knce braces, should be worked in.

These views may be taken as a strong indorsement
of the system of reinforced concrete, which, because
of its homogeneous and monolithic character, presents
ideal conditions of resistance both to the wrenching of
an earthquake and the fierce ordeal of such a con-
flagration as destroyed San Francisco.

Return of Halley’s Comet in 1910,
BY MARY PROCTOR.

Some interesting calculations have been made con-
cerning the expected return of Halley’s comet in the
near future, by David Smart, F.R.A.S., and published
in a late number of the Journal of the British Astro-
nomical Society. Halley’s comet is the first ascer-
tained to move in an elliptical orbit, and it has a
period of about seventy-six years, its periodicity hav-
ing been discovered by Halley in 1681. It has since
been observed in 1759, and again in 1835, and accord-
ing to the calculations above referred to, which are
founded on the best authority, will reach perihelion
May 23, 1910.

The orbit of the comet in its outer part occupies a
great circle as seen from the sun, passing 10 deg.
south of Spica, then near Delta Corvi through Crater
and Sextans, north of Alpha Hydre, and close to
Procyon, then north of Orion and Aldebaran to Delta
Arietis. The greater part of the orbit is then south
of the ecliptic, the ascending node being just outside
Mars before reaching perihelion, and the descending
node just inside the earth’s orbit, after perihelion
passage.

The speed at which the comet travels in its orbit
varies tremendously from time to time, as the radius
vector sweeps over equal areas in equal times, and
the ellipse is a very elongated one. At aphelion the
comet moves at 39 miles a minute, which is far more
than we mentally associate with an “aphelion crawl.”

Between aphelion and the orbit of Neptune the speed
increases to 65 miles per minute, and between Neptune
and the orbit of Uranus the spéed equals 171 miles per
minute. The comet is now about halfway between the
orbits of Uranus and Saturn in a direction two degrees
south of Epsilon Geminorum, its speed at present being
320 miles per minute. After it leaves the neighbor-
hood of Saturn the comet will rush forward at the
rate of 520 miles per minute until it passes the orbit
of Jupiter and begins to approach Mars, when its speed
will have increased to 783 miles per minute. Woe to
any small asteroid it may encounter on its way, but
worse” still for the comet did it approach too near
Jupiter, the great disturber of comets. However, on
the comet’s return journey, in 1909 it will not ap-
proach much within five times the earth’s mean dis-
tance. '

None of the other large planets comes anywhere near
the comet on this trip, and in the case of Neptune
this is fortunate, for when the elements of the 1910
orbit were computed, Neptune had not been discov-

ered. (Date of the discovery of Neptune, September
23, 1846). Before perihelion the comet will be fairly
near Mars.

At Mars’s mean distance the speed will be 1,234 miles
per minute, and at the earth’s mean distance 1,548;
while at perihelion the speed reaches its greatest value,
namely, 1,878 miles per minute. Were this speed in-
creased by about 17 miles per minute the orbit would
become parabolic, and the comet would leave our solar
system forever.

On May 22, 1910, or one day before perihelion, the
comet and Venus will pass each other, on opposite
tacks, at a distance of 0.245 unit. The comet will, as
seen from Venus, pass within two degrees of the Pole
Star. On June 12, 1910, the comet will make almost
as close an approach to the earth, passing within five
to ten million miles of the earth’s orbit.

It is impossible to say anything as yet, regarding its
position in the sky, as observable from the earth, until
certain important computations have been made. A
prize has been offered by the German Astronomical
Society of 1,000 marks for the most exact calculation
of the next appearance of Halley’s comet. The paper
may be written in English and need not be presented
until the year 1908. When the orbit is computed we
shall know exactly where to look for the comet. As
seen from the sun its position at perihelion will be
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about four or five degrees from Theta Aquile, a dis-
tance equivalent to that separating the Pointers.

As to the appearance of the comet on its return, it
depends entirely upon its position with regard to the
earth and sun. If the earth is at a remote part of its
orbit while the comet is passing the sun, it may be
seen only with great difficulty, or even become quite
invisible. On the other hand, if the earth happens to
be near the comet about the time of its perihelion pas-
sage, when the comet’s light is necessarily greatest and
its train most extended, then a most favorable oppor-
tunity will be afforded for witnessing its physical ap-
pearance.

At its appearance in 1759, the comet had a train 50
degrees in length, and was best seen in the southern
hemisphere. At its next return in 1835, it did not
present the appearance of an extremely brilliant comet,
but was reasonably conspicuous with a tail about 15
degrees in length. How it will look at its next return,
it is impossible to conjecture.

At aphelion the comet reaches the immense distance
of 35.2 units from the sun, and spends nearly half its
time outside the orbit of Neptune. The sun as seen
from aphelion is about a minute of arc in diameter, or
about the apparent size of Venus at inferior conjunc-
tion. By viewing part of the sun’s disk through a
hole one-hundredth of an inch in diameter in a screen
held three feet from the eye, we can get a good idea
of how the sun looks from the comet at its greatest
distance. According to Mr. Smart ‘“the comet would
be a grand place, as far as its orbit is concerned, for
observing stellar parallax, but climatic conditions
would not be favorable to observing. Only one year
would be spent in each 75 in anything like sunshine,
and near perihelion the telescope would probably ap-
pear as a bright line spectrum, and the observer as a
hydro-carbon band.”

The Current Supplement,

A new British, four-cylinder, balanced, compound
“Atlantic” locomotive is described and illustrated in
the opening article of the current SupPLEMENT, No.
1588. It is only in recent years that diametrical and
circular pitches have come into serious collision in the
machine shop. For that reason an excellent discussion
of the subject in the current SUPPLEMENT will be found
of interest. Mr. Edwin C. Eckel’s analysis of the
cement materials and industry of the United States is
continued. Mr. M. C. Miller tells in a very instructive
way how the time tables of our great railroads are
constructed. In an article entitled ‘“Mechanics of
Luminosity,” the views of the modern English school
of physicists are set forth. The physiological effect
of life in the Alps is discussed. Mr. Friedrick Knauer
presents many a bit of curious information on the
ways of the ant. The astronomer and geologist ask
but cannot decisively answer the question “How Old
is the Earth?” That question Mr. Warren Upham has
taken for the subject of his article, “Geological Time.”
The importance of oxygen is increasing so rapidly,
that a paper on the commercial production of oxygen
by the liquid air process, in which the work of
Georges Claude is discussed at length, will be found of
value. Mr. Maginnis’s paper on Reservoir, Fountain,
and Stylographic Pens is continued. For the average
person the proper cooking of cereals is quite as impor-
tant as the proportion of different nutrients which they
contain. Hence an article on the subject which ap-
pears in the current SUPPLEMENT should be read.

-

Official Meteorological Summary, New York, N. Y.,
May, 1906. '

Atmospheric pressure: Highest, 30.49; date, 15th;
lowest, 29.55; date, 3d; mean, 29.97. Temperature:
Highest, 86; date, 18th; lowest, 40; date, 11th; mean
of warmest day, 76; date, 18th; coldest day, 45; date,
10th; mean of maximum for the month, 70.3; mean
of minimum, 53.3; absolute mean, 61.8; normal, 59.9;
average daily excess compared with mean of 36 years,
-+ 19. Warmest mean temperature for May, 65, in
1880; coldest mean, 54, in 1882. Absolute maximum
and minimum for this month for 36 years, 95, and 34.
Precipitation: 4.67; greatest in 24 hours, 2.50; date,
27th and 28th; average for this month for 36 years,
3.15; excess, +1.52; greatest precipitation, 7.01, in
1901; least, 0.33, in 1903. Wind: Prevailing direction,
south; total movement, 8,805 miles; average hourly
velocity, 11.8 miles; maximum velocity, 48 miles per
hour. Weather: Clear days, 15; partly cloudy, T7;
cloudy, 9. Thunderstorms: Date, 2d, 5th, 11th, 17th,
18th, 27th. Frost: Light; date, 11th.
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One of the most remarkable features in connection
with gas engines for driving electrical generators is
the great increase in alternating-current machines, and
such increase is still rapidly continuing. To some ex-
tent this change has been unfortunate for gas-engine
makers, owing to the greater difficulties in construct-
ing suitable engines. As, however, in most instances
such engines are required to be of considerable power,
more than one cylinder would be required, for this rea-
son, as well as to give greater regularity.

“ proximate $800,000.
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‘The World’s Iron Supply.

To the Editor of the SCIENTIFIC AMERICAN :

My attention has been attracted to an article in your
issue of March 24, entitled “The Impending Exhaustion
of the World’s Iron Supply.”

Allow me, through your columns, to inform those
who are unnecessarily worrying themselves over this
matter, that the already known iron deposits of Mex-
ico, many of which are close to the sea, are ample in
themselves to supply the iron furnaces of the world
for at least the next half century, at the present rate
of consumption. Moreover, our neighbor’s mineral
resources are as yet scarcely looked over, vast areas
being unknown in detail to white men. I have spent
the bulk of the last twelve months traveling in Mex-
ico, from the Rio Grande to the Isthmus of Tehuante-
pec, and in that time have seen enough of available
deposits of iron of excellent quality to calm all fears
as to a possible scarcity of cheap ores of the metal.

THEO F. VAN WAGENEN.

Denver, Col.,, May 19, 1906.

—_— e ————— e e
‘The Earthquake at Napa, Cal.

To the Editor of the SCIENTIFIC AMERICAN:

In an article entitled “Earthquake Observations,”
published in the ScieNTIFIC AMERICAN of May 19, 1906,
I notice the statement that Napa, Cal.,, was destroyed
in the great earthquake of April 18. ¥ou will be con-
ferring a favor on some of your readers if you will
kindly publish the statement that Naepa was almost
uninjured. Several brick walls fell into the street,
some stones fell from the face of one large building,
many chimney tops came off, and some plastering fell
from the walls. That is the extent of the damage here.
Only two wooden buildings were moved. Their foun-
dations were decayed and gave way, allowing them to
drop down a couple of feet without hurting the people
inside them. No one was Kkilled here, and only one
man hurt by falling bricks. In nearly seventy years
of American settlement here no person has ever been
killed by an earthquake, nor has any building ever
been destroyed. Napa is forty-seven miles from San
Francisco, and has felt every shock that has been re-
corded in the city, yet without damage except as above
noted. Compare that with the loss by lightning in any
town in the Eastern States. Factories were running
here two hours aftter the shake, with no damage to re-
pair. In a few hours after the earthquake Napa was
starting three steamers loaded with supplies for the
sufferers from fire in San Francisco.

Napa, Cal., May 23, 1906. HERBERT H. SAWYER.

- el
The San Francisco Earthquake Felt in China.

To the Editor of the SCIENTIFIC AMERICAN :

The great San Francisco earthquake has been regis-
tered by the seismograph of the Zi-ka-wei Observatory.
The perturbation has been even rather strong, and the
commotions propagated through the terrestrial crust
lasted a little over 1 hour and 34 minutes. The pointer
of the self-registering apparatus (ratio of multiplica-
tion — 15) has traced undulations of 66 millimeters.
The first preliminary tremors, transmitted through the
mass of the globe, began at 9 h. 31 m. 0 s. P. M., China
coast time. The first big waves, coming on the crust,
along an arc of great circle, were felt at 9 h. 11 m. 14 s.
The last waves of decreasing amplitude left their trace
at 10 h. 31 m. 31 s. P. M. and the last slight fluctua-
tions of the ground died away at 11 h. 9 m. 44 s. P. M,,
April 18.

That phenomenon will help some day to calculate
the velccity of propagation of the seismic undulations,
when the exact minute and second of the occurrence
at San Francisco is known. Meanwhile, adopting the
means found from preceding quakes, by Prof. Dr. F.
Omori, of Tokyo, for the transmission of the tremors
on one hand, and of the superficial waves on the other,
we find for the time of the disaster, the epicenter of
which must not be far from the city of San Francisco,
5 h. 21m. on the 18th morning (Pacific zone time) by
one method, and 5 h. 20 m. A. M. by the other, the
figure being of course a mere approximation.

San Francisco has the official time of the Pacific
zone, exactly 16 hours after the China coast (Shang-
hai) time. L. F.

Observatory of Zi-ka-wei, China,
April 18, 1906.

near Shanghai,

A Set of the Scientific Americans Wanted.

To the Editor of the SCIENTIFIC AMERICAN:

In the calamity of April 18 we lost everything—
residence, church, and college. Our losses would ap-
Not least among them is our
splendid library of some 35,000 volumes, which fire de-
stroyed totally, and which some endeavor must now
be made to restore. To that end we confidently seek
some measure of your co-operation. While librarian of
the St. Louis University in 1872, too many opportu-
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nities were given me to judge how keenly alive our
people are to the importance of your publication, not
eagerly to covet, in their totality, the files of the
SciENTIFIC AMERICAN. They form a work of reference
which St. Ignatius College can ill afford to be deprived
of. We can hardly consent to be without it, and so
become an exception among all our houses in the
United States and Canada. On the other hand, our
present financial plight makes payment quasi-impos-
sible. Just now we have too many other financial
problems pressing for a speedy solution. Ultimately,
however, a favorable answer to our plea could hardly
entail any loss on your part.
J. A. FRIEDEN, S. J., Super. Miss. Col.

St. Ignatius College Library, San Francisco, Cal.,
May 25, 1906.

[Unfortunately, the publishers have no sets of the
SCIENTIFIC AMERICAN that they could furnish the col-
lege library above mentioned, or they would gladly do
so. The earlier issues of the paper are out of print. it
is possible, however, that some of our rearders may
have, or may know of, sets, even if they ares " entirely
complete, that they would be glad to donate .n the
above institution, which has been such a heavy gsef-
ferer from the earthquake.—ED.]
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Fire-Resisting Qualities of Redwood.

To the Editor of the SCIENTIFIC AMERICAN:

I have always read your valued publication with
great credence, but your correspondent in issue of
May 12 at San Francisco, describing the conflagration
after the great earthquake, seems to place great stress
upon the very inflammable character of redwood as a
building material and speaks slurringly of its virtues.
He seems to be unaware of the fact that at no time
was there more than an average of 30 per cent of red-
wood used in building construction in San Francisco,
and for the past several years less than 20 per cent
of the construction timber has been redwood.

Redwood contains no resin or turpentine of any
kind, and, owing to its great resistant qualities of
severe climatic conditions, is free from cracking or
decay, where cinders might lodge and start fires.
When burning it is easily extinguished with a small
quantity of water and has the appearance of burned
cork and is harder to ignite a second time than at
first. When the famous Baldwin Hotel of San Fran-
cisco was burned five or six years ago, in the most
densely populated part of the city, the firemen con-
fined the flames to the building only; and while the
heat in the interior of the building was sufficient to
melt cast iron, the weather boarding (which was of
redwood), by applying the hose to the outside walls,
remained almost intact when the fire had been ex-
tinguished within after it had burned fiercely for
five hours.

Redwood forests are practically unharmed by forest
fires, and it is common practice for the lumbermen to
fell the trees and peel the bark from them and, when
the dry season is on, set fire to the felled timber and
burn the branches and bark and other wreckage with-
out practical injury to the saw logs, which procedure
would mean disaster to any other wood. Owing to the
cheapness of lumber and the great cost of other build-
ing materials at San Francisco it must necessarily be
mostly reconstructed of wood. Where wooden build-
ings are well constructed on balloon frames, they are
equal to Al steel construction in resisting earthquake
shocks; and if the city should be quartered by some
wide avenues with auxiliary fireproof pumping sta-
tions connected with some of the power plants near the
bay shore in each quarter, and three or four auxiliary
reservoirs on high points in the interior of the city
in case of a repetition of the past circumstance, fires
could be easily confined to small areas, as it is con-
sidered by many that the fire could have been con-
fined to the district south of Market Street if any
water could have been had to keep it from crossing
that broad thoroughfare.

The Southern Pacific Railroad Company saved their
depot and yards south of Townsend Street with their
own employes and private fire-fighting facilities, there-
by saving the great lumber yard district along both
sides of Channel Street.

If you would care to test the relative merits of red-

wood as a fire resistant, will furnish you samples of -

wood, as it is a very interesting subject to the whole
Pacific Coast at present. F. A. MCKEE.
Thorn, Cal.,, May 19, 1906.
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Flying Machines and Wind Resistance.

To the Editor of the SCIENTIFIC AMERICAN:

As I am following the sport of gas ballooning, and
have made ascensions of more or less importance my-
self (holding the American record for an endurance
flight) I wish to correct a statement which is always
to be seen with an article upon aerial navigation—that
of “wind resistance.” Often I hear (or read) of the
resistance offered by the wind to an airship, aeroplane,
or bird, and even a balloon, when in fact there is no
wind to a body poised in the air., Wind (or air-cur-

Scientific American

rents) is a relative movement and is observed only
when a body is resisting it. If an airship pitches more
when running to the wind than when running away
{rom it, it must be because of the fact (do not know
the authority) that the wind is in waves, still this
should be felt just as well when going with the
wind.

An aeroplane cannot get help from the wind as is
often stated, as it has only its own speed ahead to
create it, and will get the same whether going with or
away from the point of the wind.

A bird, aeroplane, or airship (so called) may and can
go in any direction at equal speed in relation to the
air in which it rests, but would not be able, of course,
to do so in relation to the ground. A bird is able to
fly to the wind and gain even in a high wind, simply
because he has cspeed enough to fly faster than the
current is moving away from his point of alighting. He
Wi ineet the same resistance if he flies with the same
speed in the opposite direction. So, of course, with an
aeroplane or dirigible balloon.

Mr. Walter Wellman states that he does not care
for speed in his new airship. Speed is all that makes an
airship. On a lake (or in still air) two boats would
arrive at a given point even if one could make twenty
miles a™ hour and the other but four miles an hour.
But with the airship the ground advantage gained
would be the difference between the speed of the ship
through the air and the movement of the air in rela-
tion to the ground (assuming, of course, the ship is
moving against this current) and would find the slow
airship going backward much of the time, in relation
1o the ground.

The ship would make its speed in any event and meet
no more resistance of the air than if it turned and
moved with it, the ground speed being all the change
it would undergo and that having nothing to do with
the resistance offered to its progress through the air.

GEORGE T. TOMLINSON,

Syracuse, N. Y., April 10, 1906.

-_— -t - ——
A Miner’s Theory of Earthquakes.
To the Editor of the SCIENTIFIC AMERICAN:

I have read very attentively the article in your issue
of April 28 regarding the late disastrous earthquake
here in California, and the views of scientists as to
the causes thereof, the consensus of opinion attribut-

ing it to the slipping or breaking of the strata due to

the strain caused by the shrinking of the earth’s crust.
In a local newspaper the other day Prof. Buckhalter,
of the Chabot Observatory in Oakland, expressed his
belief that it was owing to the settling of the adjacent
Coast Range of mountains.

Now I am not what is called a scientist, but for
forty years [ have been a miner in earthquake as well
as in other countries and—of course in a small way—
am familiar with rock movements. While I think that
the foregoing ideas are correct as to the initiative
force, I am satisfied from my own experience that they
do not go far enough.

I cannot conceive how the breaking or slipping of
the strata for a short distance or even the settling of
a mountain range—otherwise than indirectly—could
have occasioned the continuous eccentric movement of
the earth’s surface which was witnessed here. There-
fore I venture to suggest another explanation of the
destructive motion in the wake of the settling or slip-
ping of the crust as follows: I use crust in the com-
mon as well as the geological sense as a word signify-
ing a hard substance superincumbent over a vacancy
or resting on softer matter beneath. The geologists
sometimes term it the sensitive crust.

Judging from the quantity of matter ejected from
volcanoes in our own times, besides the enormous
masses of lava lying in many places on the superficies
of the earth, not the least of which are to be found
here in California, we may surely infer that there are
very extensive hollow spaces below the surface. The
contraction toward the center of the globe would also
have a tendency to originate them.

With what are these cavities filled? “Nature abhors
a vacuum.” The answer might be either air or gas, or
a mixture of both, elastic and highly compressed by
the attraction of gravity. Must it not have been a
whiff of this gas, expanded and fired in its escape
through the volcano Pelee, which destroyed St. Pierre,
in a moment snuffing out thirty thousand lives?

As the jar from a heavy blast in a mine often throws
down portions of the roof, particularly where the veins
have but a slight inclination from the horizontal, so
it seems feasible that shifting, settling, or breaking of
the strata of the crust of the earth would cause a vibra-
tion which would dislodge and throw down parts of
the overhanging roof of the cavities. The concussion
produced by the precipitation of countless billions of
tons, of incalculable masses of solid rock, into the
gaseous medium to unknown depths below would as-
suredly cause it to impinge on the uustable vaultlike
roof, the sensitive crust on which we dwell. No other
hypothesis would as fully account for the undulatory,
wavelike motions on the surface, which besides open-
ing seams do the greatest damage, and gradually dying
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away as the distance from the fall increased, like the
effect of dropping a pebble into a pond. The impact of
these waves on the more solid boundaries of the cav-
ern, the ribs of the globe, would transmit the shock
through the seismic zone which encircles our planet.
If instead of a gaseous body the roof is superincumbent
on molten or liquid matter or any plastic material, the
result would be the same. What is termed a twin
earthquake would come from two great masses falling
at short intervals. The subsequent minor shocks—
which almost invariably succeed the greater—would
ensue from the falling of smaller bodies jarred and
loosened by the first heavy fall.

In a mine, after a cave of what was supposed to be
solid rock or stable roof, the skillful, experienced miner
is very careful, if work is being carried on in the vi-
cinity, to examine it, look for and throw down parts
which he expects have been left and are all but ready
to drop. As it always happens that solid rock is
broken in falling, it is calculated to take up fifty per
cent more space than before. Hence the falling rock
itself finally makes a new support for the roof. This
would take place as the result of an earthquake in
the way I have set forth, until the base from whatever
cause became unstable. TUnless the excavations in a
mine are very extensive and very near the surface, it
never caves to the top, even when abandoned. I have
witnessed old mines pumped out which began to cave
below as soon as they were free from the water pres-
sure which sustained them.

In my own time I have had several experiences of
air concussion. One in particular I have reason to
remember well. The walls of a nearly vertical vein
gave way from the jar of a heavy blast of dynamite,
setting free the timbers supporting some hundred tons
of waste rock, which fell about forty feet through an
empty stope to the drive on which I was standing. So
great. was the rush of air, that I was only saved from
being blown into the shaft by the cage being at the
landing. A Cornish miner who was on the other side
of the fall was knocked down and had his shirt torn
off. Prof. Buckhalter in the article above mentioned
is quoted as saying that there was no preliminary
shock. I certainly noticed one, and I know my earth-
quakes. I was awake in bed when the tremor com-
menced in the southeast corner of the room which I
occupied on the upper—the second—story. I had
plenty of time to think, to put it in words—‘Hello!
this is a temblor”—before the big shock came. Our
house is a small wooden building, a mere box, and
although I felt in the big shock as if a dog had it in
his mouth and was shaking it, growling horribly the
while, beyond the fall of the top of the chimney it sus-
tained no damage whatever. Our next-door neighbor
was not so fortunate. His house—only one story—was
higher above the ground, supported by slender timbers,
mere stilts, fell over and leaned against ours. The
preliminary tremor which I observed I would call the
shifting, settling, or breaking of the strata, the great
shock the fall of a mighty mass as set forth above.
To return again to the mine for a comparison, the
watchful workman is often warned by a slight noise
and dropping that a heavy fall is impending, and is
thus given time, but not always, to jump to a spot
which he has foreseen is secure.

Would not the foregoing theory account for the tre-
mendous earthquake and tidal wave which followed
the blowing up or explosion of Krakatoa in 1883,
brought about, it is supposed, by the irruption of water
into that volcano? Also for the behavior of Ihalco, a
volcano near Acajutla on the coast of Salvador, which
I have often watched? Every forty minutes or so it
throws out red-hot stones and lava, supposedly from
the slow infiltration and accumulation of gas from the
adjacent home of the volcanoes and earthquakes. San
Salvador, the capital close by, is nicknamed the swing-
ing or rocking hammock from the frequent earth-
quakes there.

In connection with the foregoing there is one thing
which I am free to acknowledge I do not understand,
and cannot fully account for. For nearly three years
I mined in Honduras within as many miles of the
frontier. Fifteen miles away in Salvador rises a vol-
cano called 3an Miguel. Sometimes it smoked without
eruption; again it was quiet. It was always the pre-
dominating feature in the landscape, seemingly so close
that I always considered, so to speak, that it was in
my front yard. There were frequent slight earthquake
tremors, but they were always imperceptible in the
mine. I think it was in 1889 that I was employed in
El Callao Mine in the Guiana of Venezuela, east
of British Guiana on the Yuruari River, between the
Orinoco and the Amazon. There we had an earth-
quake, which although not very severe lasted fully
three minutes, and as we afterward learned was felt
all over the West Indies. I was on the surface, and
our first thought was what had happened in the mine,
where there were great open spaces and upward of
two hundred men at work. On going down we found
that the trembling had passed unnoticed below.

E. D. GUILBERT.

274 West Santa Clara Street, San José, Cal,
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MECHANICAL COMPRESSION OF THE GROUND IN THE
CONSTRUCTION OF FOUNDATIONS,
BY EMILE GUARINI,

M. Ducloux, directing engineer of the Société des
Fondations par Compressions Mecaniques du Sol, re-
cently delivered before the Société Belge
d’Ingenieurs et Industriels a very inter-
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are used in the process. The first, of ogival form,
has a base of 24 inches in diameter. It is placed
point downward, and falls in this manner. Its weight
is 3,300 pounds. Another and heavier ram is of conical
form and called the perforator. It has a base of 28
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fact, being inversely proportional to the mean depth
attained by three or four blows of the ram.

In practice, it is generally granted that half the
work produced by the fall is expended in vibrations,
etc., while the other half is utilized and capable of
serving as a basis for the estimation of
the resistance by square inches. This,

esting lecture upon the foundation meth-
od employed by the Société, and which
consists in compressing the ground by
treating it with concrete in such a way
as to compress it laterally and depthwise.

In matters of construction, the question
of foundations is one of the most impor-
tant and difficult, and, in most cases, be-
comes the subject of numerous studies.
The entire stability of an edifice, in fact,
depends upon the adaptation of its foun-
dation to the ground upon which the
building is to rest. So it is necessary to
examine the nature of the ground by bor-
ing, to ascertain the thickness of the
strata and calculate their resistance, and
to render wet ground firm by drainage,
ete.

It is principally when it is a question

Vegetable mold

and any kind of
filling,
Old plaster,

Quarry debris,

Slightly sandy
clay,

Clay mixed with
peat.

Compact peat.

Soft peat.
Underground water
Peat antt mud.

Compact sand and
gravel.

the height of fall of the ram being given,
is simply deduced from the weight of the
ram and the surface of the base.

Calculations show that penetrations of
40 inches and 4 inches correspond respec-
tively with resistances of 15.6 and 13.2
pounds to the square inch.

The method of work varies according
as the ground is accessible to the laborers
and the machines, or as to whether it is
constantly covered with water. If, for ex-
ample, it is desired merely to consolidate
filled-in ground with a view to the con-
struction of a building of considerable
weight, the earth is submitted to the
action of the ram after the excavations,
for the walls have been affected.

Holes from 40 to 60 inches in depth are
thus formed in the ground. These are

of loose argillaceous, sandy, wet, or filled-
in ground that the matter becomes com-
plicated and puts the experience and
sagacity of the engineer to the test. It becomes neces-
sary for him to select from among previously employed
methods the one best adapted to the particular case in
hand; and such a selection is always difficult, even
when it is not hazardous.

The cases that may arise are very numerous, and
the solutions of the questions that are capable of in-
tervening are manifold. For the consolidation of loosc
soil, various processes have been recommended. We
shall not recall the methods to which recourse has
been had up to the present, since they are well known
and may be found described in all technical works, but
shall confine ourselves to the one that formed the sub-
ject of M. Ducloux’s lecture and which is based upon
the Dulac process, the conception of which is more
recent.

An endeavor has for a long time been made to con-
solidate unstable ground by the use of piles. The piles,
which are of wood and set very close together, com-
press the earth laterally, and increase its stability
through the resistance that they impart to it. The
idea has occurred also, and has sometimes been put in
practice, to substitute for such consolidation by wooden
piles a reinforcement by masses of sand or concrete.
The ground is prepared by sinking piles and then with-
drawing the piles so as to leave cylindrical holes which
are afterward filled in with concrete in order to main-
tain the compression.

The Dulac process offers some analogy to this
method, and may be considered as an improvement
upon the rudimentary one. It is more complete in its
action, and is designed to form in the ground, what-
ever be its composition, rigid bearing points resting
through a base of adequate width either upon the nat-
ural soil or upon earth that has been rendered properly
resistant by mechanical treatment, such as ramming.

Girders or beams are secured to the bearing points,
which thus become rigidly connected, so that the whole
constitutes an indeformable mass.

The apparatus employed are relatively simple and
not very numerous. They consist of a pile-driver, say
40 feet in height, and three rams of appropriate form
and size with automatic nippers.

The pile drivers are actuated by a steam windlass.
Some are rotary and mounted upon two superposed ta-
bles with a circular base, while others are mouunted
upon platforms with a rectangular base. The type em-
ployed depends upon circumstances. The first are par-
ticularly well adapted for work at the bottom of an
excavation. The automatic snaffles form a special ap-
paratus which is supported by a chain
carrying pulley blocks, and the opera-

.operation.

The Ground is First Bored ; the Boring Filled With Clay, Which is

Rammed Down.

inches and weighs 3,520 pounds.
feet.

It is either solid or hollow. When solid, it pre-
sents at its lower part a small cavity in which is
stored a quantity of the earth with which it comes
into contact. When hollow, it is designed to render
the work easier when the operation is performed in
incompressible and wet earth. It is then composed of
a truncated cone which is in two parts that are assem-
bled in the direction of a diametric plane, and that
are capable of pivoting around an axis of assemblage.
It operates after the manner of a punch, which cuts

Its drop is about 40

Compressed Earth Pile Dug Out for Examination.

a mass of earth out of the ground. It is provided with
a notch that serves for opening it. For this purpose,
a catch that holds the two pieces is unfastened, and
a wedge is introduced into the notch. The two con-
stituent parts of the wedge pivot upon each other and
disengage the earth.

The third, or test ram, is designed for testing the
resistance of the ground, either before or after the
It has the form of a truncated cone and
falls with its wide base (of 32 inches diameter) down-
ward. Its weight is 2,200 pounds. The measurement
of the resistance is effected very simply, the latter, in

filled about a third full with hard ma-
terial, which is rammed down, and then
a new charge is introduced and rammed
down, and so on. The ground, strongly compressed,
takes on a consistency which rapidly increases and
which may be rendered uniform. The operation is not
nearly so simple when it is performed in wet earth,
and particularly in earth constantly covered with
water.

In wet soil an excavation is made that gives a well
of which the sides, compressed by the ram, have suffi-
cient tightness. If seepage of water occurs, clay is in-
troduced into the hole and the operation is begun
again.

It is easy to obtain a well of temporary permeability
that may be filled with large stones. These may be
driven laterally by the ogival ram, and then a new
charge be introduced and rammed down, and so on,
until there has been established a sort of inverted
“mushroom” produced by the lateral expansion of the
materials thrown into the well. The filling in is com-
pleted with materials of proper resistance firmly com-
pressed.

Finally, if the ground is still more watery, the pro-
cess employed is as follows, the same apparatus being
used: A light batardeau is established around the
site reserved for the foundation that it is proposed to
construct; and in this way is formed an inclosure
which is filled in with vegetable mold or ordinary
earth, which expels the water to such an extent that
there is obtained a sort of platform upon which the
different apparatus may be installed. Then the ram-
ming of the ground is begun. By means of the per-
forating ram a well is formed into which is emptied
cne or two wheelbarrowfuls of argillaceous earth. The
blows of the ram drive the earth laterally in a stratum
which is reinforced by new charges, and there is thus
formed an argillaceous casing of from % an inch to
114 inch in thickness.

The operation of perforation should be conducted
slowly in order to obtain a proper subsidence of the
earth. The thickness of the internal tight coating
should be proportionate to the pressure of the water,
which latter increases in measure as a greater depth
is reached. It is well, therefore, that the work of
ramming be pushed and the quantity of clay intro-
duced be increased.

This part of the work is effected first by means of
the perforating ram, and then by the tamping one
when hardpan is approached. It widens the mouth of
the hole made by the perforator and prepares the base
that it is desired to obtain. The concrete introduced
is designed to prevent the water from rising through
pressure from beneath, and it must
therefore be used in adequate quantity.

tion of which presents no complica- i i
tion. 1ok S

One of the rams is placed upon tle
pile driver. The snaffle grasps its rod,
which terminates in a top-shaped head.
When the engine is in motion, the chain
winds around the windlass and the snaf-
fles ascend and carry along the ram.
At a certain point of the cheeks there is
a ring the height of which is regulated
at will. This ring has the form of a
double funnel. When the upper part of
the snaffles, which grasp the head of
the ram so much the more firmly in
proportion as the latter is heavier,
reaches the ring in question, the lower
part opens and allows the ram to escape
and drop. The snaffle then descends by

;.- G Angular materials also are introduced
and submitted to a vigorous ramming.
These materials, owing to the concrete
that is poured in in order to fill the in-
terstices, and to the ramming to which
they are submitted, constitute a perfect
masonry.

Finally, in all cases, masonry pillars
are formed that have a wide bearing
surface upon the ground, and the diam-
eter of which is proportionate to the
hardness of the ramming. These pil-
lars transfer directly tc the ground the
pressure that the structure exerts upon
them. These operations are repeated as
many times as need be, in order to ob-
tain a succession of strong pillars that
have the same form as if they were

its own weight and grasps the ram again
and lifts it anew to the ring. As we
have already said, three kinds of rams

Rammed Earth Fonndations for a Building.
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built on ground that was quite accessi-
ble. The materials introduced into the
ground are always strongly compressed.



June 9, 1906.

It is possible to dispense with the coffer dam by sub-
stituting for the protective lining of clay a cylinder of
concrete, reinforced or not. The cylinder may be
introduced into the bed of a river so as to emerge
from the water, and the water that it contains be
exhausted by pumps placed upon a pontoon. Then,
after the well has been sunk, it may be filled in as
above described, and the concrete cylinder afterward
be filled.

It is scarcely necessary to bring into prominence
in this place the difference between this method and
the processes in which there is no ramming, but mere-
ly a pouring of concrete into the well, the sides of
which are wanting in stapility. On the contrary, the
Dulac method affords wells that have strong walls,
which are rendered still more compact by the sub-
sidence of the concrete, the quantity of which some-
times exceeds a quintuple of the capacity of the hole.
The diameter of the latter is increased, and, from 36
inches at the outset, passes to 40, 44, 48 inches and
beyond.

The bearing points should be distributed as uni-
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not only for connecting the pillars with each other,
but also for forming a sort of monolith with the struc-
ture properly so called, when it is of protected con-
Crete.

A
- -

Practical Tests of a Model Fireproof
Theater,

Some highly interesting tests were recently conduct-
ed by the Austrian Association of Engineers and Archi-
tects in order to find out the best methods of fireproof-
ing theaters. An iron and concrete theater was espe-
cially built with this object in view, embodying all the
improvements so far suggested for the purpose, and
in this a series of rather conclusive tests was carried
out in the presence of experts and representatives of
both German and Austrian authorities. = In order to
examine the phenomena occurring during the fire, a
compartment two meters in width had been separated
from the auditorium by a well, provided at the top
with glass-covered openings.

In the first test the ventilation device above the stage
was closed, while that of the auditorium was kept half

g ‘Ujr}
) ;
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tors, as the tongues of flame penetrated into the or-
chestra space.

A third test was then made with the ventilation de-
vices above the stage opened, after the stage had been
set on fire, while those of the auditorium were kept
closed and the curtains opened. The fire developed as
in a large chimney, the smoke gases escaping through
the open pit and aperture in the roof, while the audi-
torium being free from smoke and noxious gases, did
not present any danger to the spectators. During this
trial the lights were not extinguished. In connection
with a fourth test the ventilation outfit above the stage
was not opened until after the fire had developed, that
above the auditorium being kept closed. In this case
the spectators would have been in no way endangered,
and the illumination continued to work satisfactorily.

A fifth test was finally made to try the efficiency of
the sprinkling apparatus, the stage and the ventilation
apparatus above the same being open and the ventila-
tor above the auditorium closed. After the sprinkling
apparatus had been turned on a lively spray was poured
out of the stage, considerably damping the fire, the

" —

Ram for Testing the Resistance of the Ground.

One of the Perforating Rams at Work.
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formly as possible, and their distance apart should
vary according to the load that they have to support.
As has already been stated, they are generally con-
nected in such a way as to form a more compact and
rigid distribution affording greater safety.

Upon the whole, the method substitutes for the ex-
cavation of wells by manual labor, a more rapid and
surer boring that safeguards the laborers against in-
undations of the bottom of the well, cavings in, etc.,
and does away with boarding up, pumping and other
analogous operations. It affords a greater resistance
for the reason that the contact of the concrete of the
pillar with the sides of the hole is always perfectly
assured.

In addition to such arrangements, reinforcements
of iron are almost always introduced into the mass
of the pillars in order to effect a subsequent connec-
tion of the latter. Such reinforcements r.re arranged
circumferentially so as to permit of the passage of the
rams and especially of the tamping cne, which com-
presses the materials. The iron reinforcing rods serve

open, the woven curtain being lowered. After the
stage had been set on fire, tt~ woven curtain was seen
to bulge out toward tiie auditorium, and a violent
flame projected from underneath the bulge, rapidly
filling the auditorium with smoke and deleterious
gases. The gas flames first went out as a consequence
of the pressure of the hot gases, and the candles, oil,
and petroleum lamps subsequently followed their ex-
ample, owing to the lack of atmospheric oxygen. The
electrical lamps, which were likewise provided, were
so enveloped with smoke as to become invisible. In
the air, filled with carbonic acid gases, pressures up to
160 millimeters water column and temperatures of up
to 400 deg. C. were observed, and under these condi-
tions human life would have been destroyed within a
few seconds. -

In another test the general arrangement was the
same as above, with the exception of keeping the stage
open until closed by the iron curtain during the fire.
The phenomena observed were about the same as in
the former case, and even more dangerous to specta-

steam and smoke escaping through the ventilation
apertures in the stage. All open doors proved rather
dangerous, owing to the hot draft produced, which car-
ried the smoke, steam, and burning pieces of material
into the auditorium. The water spray, however, effi-
ciently eliminated any danger. The above tests have
aroused a great amount of interest in continental en-
gineering circles, and will doubtless lead to a more effi-
cient fireproofing of theaters.

Since February 14 the regular passenger traffic with
Siberia has been restored as it existed prior to the
war, and goods of all categories are now carried with-
out any obstruction as far as the station of Atchinsk,
which is 409 versts east of Tomsk. Nevertheless, it
would seem that the line to the East is in a bad state
of repair, for the Russian Treasury propose to issue in
the course of the present year a loan of twelve million
rubles for the Chinese Eastern Railway, which is the
Manchurian line.
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THE SNAG BOATS OF THE SOUTH.
BY DAY ALLEN WILLEY.

One of the greatest obstacles to navigating the
streams of the South and Southwest are the snags.
Watercourses like the Mississippi and its tributaries
which are subject to extreme changes in depth during
the year, and which pass through the dense forests
of the West and Southwest, contain so many snags
that one of the most important duties of the govern-
ment engineers in charge of these streams consists of
keeping the waterway free from such obstructions.
While there are several different methods of remov-
ing snags, ‘‘snag boats” have recently been designed
which are especially adapted for freeing the channels
of obstacles to navigation, and are equipped with
labor-saving appliances of no little interest.

The inundations of the woodland adjacent to the
Mississippi and its tributaries, are at times so great
that trees of the largest size are washed out of the
formation. They naturally drift toward the center of
the watercourse, where the current is strongest, and
may be carried hundreds of miles before finding a
resting place on some shoal or before they are de-
posited by the lowering of the water. At times they
remain submerged for such a period that they become
water-logged. As some of the trees are four and five
feet in diameter above the root mass, powerful mech-
anism is required to remove and destroy them. The
force of the flood current in such rivers as the Missis-
sippi, the Red, the Arkansas, and the Missouri is so
great that snags ranging thirty to fifty feet in length
and having a mass of roots actually twenty feet in
diameter, have been lodged
in the center of the river
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and tackle. The center shear legs are by far the larg-
est. The lower end of the tackle they support, con-
sisting of a heavy chain, is looped around the snag to
be handled. The most powerful appliance employed
is the so-called Sampson chain. This is composed of
2Y-inch links and winds in and out on a cast-iron
drum which is mounted on the forward end of the
boat. The chain is used for direct pulling after the
snag has been sufficiently dislodged to raise it to the
surface, and has a breaking strength of no less than
75 tons. Some of the obstructions, however, are of
such a size that this chain has actually been broken in
attempting to remove them.

The power for operating the various hoisting ap-
pliances and for pulling the snag upon the beam con-
sists of four steam capstans each having a direct pull
of 35 tons and a maximum speed of 30 feet per min-
ute. Including the purchase which actuates the Samp-
son chain, the combined tractive force exerted is 215
tons, while the butting force when ramming the snag
is no less than 800 tons.

When a snag is located of such a size that the chain
and center shears are required, the boat is placed in
such a position that the sweep chain engages the under
side of the obstruction. The capstan connected with
this chain is then started, and as it tightens, the upper
end of the snag is lifted above the surface so that the
Sampson chain can be made fast around it as well as
the chains connected with the center shears. If neces-
sary the snag boat is driven ahead at full speed, butt-
ing the tree with its heavy steel beam while at the
same time the capstans and purchase exert their com-
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five 42-inch boilers giving it a total horse-power of
about 500. The snagging apparatus consists of two
pairs of friction capstans placed in the forward hold
and six Providence capstans installed on the deck.
The Suter carries a butting beam of oak plated with
iron, also a series of five iron shear legs in addition to
supporting blocks and tackle, a Sampson chain of 25-
inch links, and a sweep chain.

—

POWER TRANSMISSION LINE OF THE LONG ISLAND
RAILROAD,

In our issue of April 28, 1906, we published a descrip-
tion of the new Long Island City power station, which
was built to supply power to the Pennsylvania tunnel
under the Bast River and to the Long Island Railroad
system. A portion of this power has already been put
to use on the suburban lines of the Long Island Rail-
way, and we have just received a detailed description
of the electrification of this system. The system is
supplied with six sub-stations and two portable sub-
stations, the latter to be used for supplying current
for the heavy periodic traffic to and from the Metro-
politan race track and the new Belmont Park race
track. These loads occur for two hours each day
for a period of two weeks, twice a year.

In reaching a decision as to whether the overhead
or underground type of construction should be used
for the transmission lines, a very careful study was
made of the operation of lines of great length and of
large carrying capacity. The troubles in overhead
lines were found to be due to wind, lightning, sleet
storms, structural weaknesses of poles, crossarms, pins,
and insulators, or outside
interferences either from

bed, the lower end being
driven deep into the
sand and mud with such
force that it has been
necessary to employ divers
to dislodge it before it
could be pulled out. As
the trunk or log is often
carried down stream in
an oblique position, many
of the snags are driven
into the bottom point-
ing upstream at such an
angle that they form a
menace to the lightly built
steamers and barges which
ply upon these inland
waterways.

One of the most power-
ful types of snag boats
used by the government is
the “Macomb,” which is
illustrated by the accom-
panying photographs. The
“Macomb’” is employed in
the St. Louis district un-
der the supervision of Ma-
jor Thomas L. Casey, of
the corps of engineers, and
performs such valuable
seryice in keeping the

branches of trees or thieves,
and very rarely by heat
from a fire close to the
route. In the underground
construction, on the other
hand, it was found that
breakdowns were generally
due either to capacity ef-
fects causing extraordinary
voltages, or to depreciation
of cable sheaths from elec-
trolysis, or to short circuits
by reason of mechanical in-
jury, imperfect insulation,
and occasionally to over-
loading or gas explosions
in manholes. A comparison
of the causes and effects of
the troubles in these two
classes of construction led
to the conclusion that al-
though overhead linés are
liable to more frequent in-
terruption through minor
troubles than underground
lines, yet the interferences
with continuous operation
on an underground line,
when they do happen, are
likely to be of a far more
serious character and of

channels in this district
free from obstruction that
it is really indispensable
to river commerce. The
boat is constructed with a hull of iron and steel, 178
feet in length, 62 feet beam, not counting the paddle
boxes, with 8 feet depth of hold. Despite its dis-
placement of 1,100 tons it draws less than four feet
of water, and consequently can be operated on shoals
and in other shallow spots. Two non-condensing en-
gines of a combined capacity of 600 horse-power fur-
nish motive power, giving a speed ranging between five
miles and six miles an hour upstream against a strong
current.

The interesting features of the boat, as will be noted
by the illustrations, are the double or twin bows. These
are separated by what is termed a well which is 12
feet in width, each bow being 65 feet in length. At
the forward end what is termed a “butting beam’ ex-
tends from bow to bow. This is a heavy steel beam
22 feet in length, 7 feet wide, and no less than 16
inches thick, greatly strengthening the framework of
the boat. As the name implies it is used to ram or
butt a snag when necessary to dislodge it from the
bhottom before pulling it out of the water. Attached
to this beam, however, is a sweep chain which drags
beneath the water and is designed to grip the lower
portion of the snag and aid in lifting it to the surface.
This chain is lowered over the bows by a capstan
placed at one end, and raised in the same manner. Its
purpose is principally to lift the upper end of the snag
high enough to push the butting beam under it.

Installed upon the bows are three shear legs, one
being utilized to pull out small snags after they have
been loosened by the sweep chain and butting beam.
Those on the sides are intended to pull up obstruc-
tions which can be readily removed by means of block

Sawing Off the Roots So That They Cannot Secure a Hold On the Bottom,

THE SNAG BOATS OF THE SOUTH.

bined lifting power. As soon as the snag is dislodged
the propelling engines are stopped and the obstruction
lifted upon the butting beam. Here it is lowered upon
a roller and cut into logs by steam crosscut saws work-
ing horizontally, the portions cut off dropping into the
well and floating away. This part of the work is eas-
ily accomplished, but as it is impossible to separate
the root into sections this is generally held between
the bows, carried to some deep spot in the channel, and
deposited where it can form no obstruction. As the
photographs show, each saw is guided by one man,
being attached to metal bars which in turn are con-
nected with axles designed on the eccentric principle,
which gives them the necessary forward and backward
motion.

As already stated the “Macomb” includes divers in
its crew of forty officers and men. At times the snag
is of such dimensions and so firmly imbedded that it
is utterly impossible even with the powerful equip-
ment to remove it. Then dynamite is placed in holes
in the trunk and it is blown out of its position. The
boat is also equipped with powerful hydraulic pumps
for washing out the mass of mud, gravel, and other
detritus which frequently accumulates on snag roots,
greatly increasing the weight. At times the lower
part of the snag may be so covered with this material
that it cannot be sawed into pieces until thus cleansed.

Another large snag boat in use on the Mississippi
and tributary waters is the “Charles R. Suter.” This
craft is 187 feet in length, 52 feet beam over the hull,
and can operate in water 31, feet in depth. It is also
constructed with a hull of steel and iron and driven
by two oscillating engines, steam being furnished by

longer duration. Overhead
construction was, there-
fore, adopted wherever it
was usable. Owing to the
topography of the system, the sub-station at Wood-
haven Junction became a natural distributing center be-
tween the power house and the other sub-stations, and
for this reason a main power-transmission trunk line
was led directly to this point, to distribute the entire
output of the power station among the different sub-
stations. The impracticability of constructing high-
tension overhead lines in thickly populated sections of
Brooklyn and Queens required the construction of
conduits in two sections of the line, one running from
the power station to Dutchkills Street, and the other
between the Flatbush terminal and Dunton, just west
of Jamaica. Except where submarine cables were used
at the Broad Channel and Beach Channel drawhridges
in the Jamaica Bay trestle, the remainder of the trans-
mission line is of the overhead type of construction.
Much of the underground construction leading from
the power station to Dutchkills Street involved serious
complications, owing to the fact that it is situated be-
low the level of the ground water, so that special pro-
vision for drainage was necessary. The manholes in
this part of the line are connected by a line of 8 inch
sewer pipe laid beneath the ducts and entering the
manholes about 18 inches from the bottom, thus form-
ing catch basins to prevent silt or other foreign mat-
ter from getting into and clogging the pipe. The line
is so pitched as to bring all the drainage into three
sumps, which are kept pumped out by electrically-driv-
en, submerged, centrifugal pumps, automatically con-
trolled and discharging into the city sewer system.
During the construction of this conduit line it was
necessary to line the trench with 3-inch tongued and
grooved sheathing, and to use the sump pumps con-
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tinuously to remove water. The line is constructed
of single vitrified clay ducts, which were used in
preference to multiple ducts because of the thicker
walls between them. Manholes for drawing in and
splicing the cables were located 400 feet apart on
straight work, and at shorter distances on curves. On
the Atlantic Avenue line four-way vitrified clay ducts
were used.

The underground high-tension cables are of the
three-conductor type, each conductor having a cross
section of 250,000 circular mils and being composed of
37 copper wires. The cables were tested
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tial character. The trunk lime is carried on steel
poles which are designed to support twenty-four 250,-
000 circular mil cables on their upper portions, and
underneath them an additional load of eight 500,000-
circular mil low-tension cables, which local regulations
require to be at least 25 feet above the ground. The
steel poles are built of four corner angles, connected
by angles and plates, forming a lattice type of con-
struction. The poles are designed to withstand a
wind pressure at right angles to the line correspond-
ing to a wind velocity of 100 miles per hour. This was

479

not be so readily followed, and the cables were strung
in the following manner: The reel of wire was car-
ried on a flat car, upon which was mounted a boom
capable of being swung to one side to the position
which would be occupied by the wires. At the end of
this boom was a snatch block, through which the wire
passed and by which it was guided onto the cross-arm.
The car was moved along slowly by a locomotive, and
wire paid out, and the boom was raised at each cross-
arm, so that the wire would drop onto the arm.
Wherever the power-transmission circuits cross the
highways or railroad tracks, special pre-

at the factory by applying 30,000 volts be-
tween each pair of conductors and be-
tween each conductor and the sheath. At
the drawbridge in the Jamaica Bay trestle
the cables are of the armored submarine
type, the insulation being composed of 30
per cent pure Para rubber covered with a
sheathing of lead and tin. Over this is an
armor of galvanized-iron wires laid spirally
on the outside of the lead covering, with a
layer of jute between the lead and the ar-
mor. The cables were laid across the chan-
nels and allowed to settle to the bottom,
after which they were properly separated
by a diver, and were then sunk into the
mud by means of a water jet to a depth of
4 feet below the bottom of the channel.
There are in all about 25 miles of high-ten-
sion ground cable installed besides 0.418
‘mile of armored submarine cable.

The vulnerability of underground cables
to lightning and to other static disturb-
ances which may be set up in the trans-

cautions are taken to insure against the
possibility of the cable falling off a cross-
arm and hanging down in position to en-
danger passing traffic. At the Woodhaven
and Rockaway junction sub-stations, spe-
cial terminal poles or racks are provided
to distribute the overhead circuits along
the face of the building parallel to the
high-tension switching galleries in such a
manner that the disposition of the cables
after entering the building will be most
convenient. At Rockaway junction the
location of the sub-station is such that
the entering circuits coming from the
west had to be taken to the east side of
the building, and distributed from the rack
there situated. The entering circuits are
kept on the west side of the cable rack
next the building, while the outgoing cir-
cuits which continue eastward are kept on
the east side of the rack, thus preventing
crosses and making it possible for either
set of circuits to be repaired independently

mission line required that the outlying ends

of transmission cables exposed to lightning

charges be provided with protective apparatus. Wher-
ever the underground cable section of the transmis-
sion line is joined with the overhead system, lightning
arresters and choke coils are installed, suitable houses
being provided to shelter this apparatus. One of these
houses is located on the main transmission line at
Dutchkills Street, and another at Dunton on the
branch line running east of Woodhaven. Smaller
houses are also provided for the same purpose at the
two drawbridges. These houses are entirely fire-
proof. - The incoming cables are carried through the
floor by means of ducts reaching to the last man-
hole in the conduit line, and are arranged along the
wall running through switches and through the choke
coils to the various outlets along the various portions

The Terminal Rack at Rockaway Junction.

calculated from data obtained in the Berlin-Zossen
high-speed railway tests, which showed the pressure
on a flat surface due to a wind velocity of 100 miles
per hour to be 27 pounds per square foot, which applies
to the flat surfaces of poles and cross-arms. For the
projected area of the cylindrical conductors one-half
of this value, or 131% pounds per square foot, was the
factor used for the above-named velocity. An extra
heavy pole, called a strain pole, is used for turning
sharp corners, and for anchoring the line at special
points. The ability of the steel pole to act as a light-
ning rod is turned to advantage. Each pole is thor-
oughly grounded to a copper plate buried beneath the
foundation, and connected to one of the anchor bolts
by a copper wire. The transmission cables were strung
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of the other set.
——— A ————

The use of concrete masonry probably begins with
the Romans, who employed it in road building and
foundation work. Coming down from the time of the
Romans, the ancient city of Ciudad Rodrigo has wallg
existing at the present day in which are buried large
bowlders of stone. These walls are in a good state of
preservation at the present time; in fact, so much so
that they still bear the prints of the boards which
made up the forms which held the concrete in its
semi-liquid state at the time it was put in. It is an
interesting matter to note that the modern practice of
putting large masses of stone in concrete masonry fol-
lows exactly the scheme used in building these ancient
walls of Ciudad Rodrigo. This method not only re-
duces the cost of the resulting fabric, but also makes
it stronger.

i

Typhoid fever deaths in New York State numbered
1,554 during 1905, according to the report of Dr. Eugene
H. Porter, State Commissioner of Health. Dr. Porter
says that it is no exaggeration to attribute almost
every one of these deaths to infected water. While
there may be some doubts as to this statement, unques-
tionably many of the deaths were so caused, and there
is no doubt that his recommendations for a better sani-
tary control of the potable water of the State should
be heeded. He recommends legislation “providing that
all plans for public water supplies be approved by the
State Commissioner of Health, and also to secure in-
spection of proposed and existing sewer systems and
water supplies.”

——==—""1
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Arrester House at Jamaica Bay Drawbridge.

of the outside walls. The arresters are mounted on
either side of the steel framework in the center of
the building, and the ground connections ail run to a
single ground lead, consisting of 51 square feet of
copper plate buried between layers of crushed coke.
The outgoing cables on each side are anchored on a
strain pole after leaving the racks upon the sides of
the building, which, in themselves, are not intended
to carry the longitudinal stresses of the overhead
cables. The protection afforded by this system seems
to have been very effective, as, although a number of
lightning discharges are known to have been taken
by the arresters at various times and places, no dam-
age is known to have resulted to the cables.

The overhead line construction is of a very substan-

for the most
part by means
of teams of
horses and
running lines
of 1,000 feet
or more in
length, the ca-
ble reels being
mounted
on stationary
stands. On the

trestle, how-
ever, this
method could

Stringing a Transmission Cable at the Jamaica Bay Trestle.

POWER TRANSMISSION LINE OF THE LONG ISLAND RAILROAD.
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Pictured in the accompanying engraving is a motor
designed to be actuated by the wash of surf. The ap-
paratus comprises a platform, which is laid on a slop-
ing beach with its lower end extending into the water.
Standards at the corners of the plat-
form support four sheaves, about
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and our illustration depicts a combination fixture
showing the globe as used both with electric and with
a Welsbach light. The globe consists of a glass or
porcelain body, preferably spherical in form, though

other forms may also be used to suit artistic tastes..

The surface of the sphere is provided with a series
of cavities of substantially pyramidal form, arranged
in horizontal and vertical rows. These cavities are
formed on the outer side of the globe so as to produce
pyramidal projections on the inner side, as indicated
in Fig. 2. At the bottom of each cavity the inclined
faces are connected by flat surfaces which may be
called windows. The inclined faces are coated with
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water thus distributed acts only on the ground, while
there are great accumulations of he dust on the ledges
and walls of the entries of the mines. Steam pipes
are being introduced throughout the Bennett mines,
and it is expected that the air will be kept constantly
moist by the steam, which will escape from the pipes
through openings provided at regular intervals.

A western inventor has contrived a device for
which he claims a range of usefulness broad enough
to include hygienic as well as outline improvements to
the body; in fact, a combined body-ventilating and
form-shaping apparatus. It comprises a belt fitted to
the waist, and having a sack in front and a buckle

at the rear. Tubes extend downward
from the sack in position to register

whtich two cables are passed. These
cables are secured to the pulley wheels
of the motor proper, and are used to
adjust the latter into or out of the
water, as desired. This adjustment
can be secured by turning the crank,
which is indicated in the illustration.
The motor proper comprises a chain
or belt of buckets, which are carried
by cables fastened over opposite pul-
ley wheels. The buckets on the lower
stretch of the belt are open and catch
the water of the surf, which owing to
its weight drags them down along the
platform. To facilitate this move-
ment the buckets are provided with
rollers adapted to bear on the plat-
form. As the buckets pass around to

with the wearer’s legs, and to which
the tubes are strapped. TFubular straps
pass over the shoulders like suspen-
ders and help support the belt, and
also serve as air conduits. The belt
is hollow and provided at intervals
with openings. A check-valve at the
front of the sack permits the entrance
of air, a valve tube projecting, and
passing through say a buttonhole in
the clothing. The sack walls are dis-
tended by springs. When the wearer
inhales, the inner wall is forced out-
ward, compressing the springs and im-
pelling the air in the sack through
the belt and tubes communicating
with the sack. All tubes are provided
with a series of outlets for the dis-

the upper stretch of the belt, they are
inverted and emptied of water. A ca-
ble conveys the motion of the chain
of buckets to a train of gearing mounted in a building
or framework on the shore. The cable passes over
a pulley at the top of this framework, thence about
a pulley supporting a counterweight, and back to a
second pulley at the top of the framework, whence it
passes around a pulley marked B in the detail view.
The counterweight serves to take up slack when the
motor is drawn in toward shore. The pulley, B, is
fixed to a shaft, and mounted on this shaft at either
side of the pulley are two drums, A and C. The oppo-
site faces of the pulleys and the adjacent faces of the
drum are formed with clutch teeth. About each drum
a cable is wound, which carries a weight at its free
end. In the illustration, the drum, C, is shown in
engagement with the clutch pulley, B, and is winding
up its cable and lifting its weight. As soon as the
weight reaches a predetermined position, a stop on
the cable strikes the lever E, tilting it and causing it
to swing the lever, D. The latter pushes the pulley
shaft to the left, releasing the drum, C, and causing
the clutch pulley B to engage the drum, A. Then,
as the drum, O, unwinds its cable, the drum, A, lifts
its weight until it in turn operates the pulley shaft
to move the clutch pulley to the right. The weights
here shown are used merely to illustrate the operation
of the motor. It will be evident that the same power
ean be applied with advantage in other directions.
The inventor of this motor is Mr. Tad Danford, 1241
I'ourteenth Street, San Diego, Cal.
_—————
A NOVEL REFLECTING LAMP GLOBE.

In the accompanying engraving we picture an im-
proved reflector and globe for lamps. The device is
equally applicable to kerosene, gas, and electric lamps,

A NOVEL REFLECTING LAMP GLOBE.

SURF-ACTUATED MOTOR.

a reflecting substance, such as merciry, while the bot-
tom face is left translucent, or ti :nsparent, as the
case may be. Thus the light of he lamp striking
these silvered surfaces is reflected and passes out of
the globe through one of the opposite windows. A
very artistic and pleasing effect is thereby produced.
A modification of this construction consists in in-

DETAILS OF SURF-ACTUATED MOTOR.

verting the cavities, that is, forming the cavities on
the inner side with the windows projecting on the
outer side. The inner inclined f‘aces of each cavity
are then silvered and serve to concentrate the light
that falls on them, reflecting it all through the win-
dow. The globe then appears to be made up of a
series of beams of light. Mr. Z. Miatlowsky, of 47
Chester Street, Brooklyn, New York, has recently
been granted a patent on this improved globe.

Brief Notes Concerning Inventions,

A motor designed to make a hammock self-swinging
has been recently invented by Francis J. McDonnell,
an employe of the custom house at New Bedford,
Mass. This motor is operated by the weight of the
person occupying the hammock or swing, to which it
is also adaptable. It is of very compact form, measur-
ing 5 by 7 by 13 inches, and is set by drawing a stout
cord, which protrudes from one end. Any weight be-
ing placed in the hammock will operate it, so that it
works equally well with an infant or a three-hundred-
pound person. The period of its operation varies ac-
cording to the weight of the occupant. The inventor
is of the opinion that this device will be of use in
the nursery and invalid’s room as well as a pleasure
for others.

An explosion of mine dust took place some time ago
during shot firing in the mines of the Bennett Mining
Company near Pittsburg, Pa., and a foreman was killed.
As a result of this fatality Superintendent Thomas
Oliver is making an experiment with the use of steam
in mines to keep down the dust which causes so much
trouble. In some dry mines it is the custom to
sprinkle the ground with water at regular intervals,
but this is not always effective, for the reason that the

charge of the jets of air from the belt.

The breathing thus effects the release

of numerous jets of fresh air over
the surface of the person, so that the body is en-
veloped in a sheet of cool, fresh atmosphere, in ex-
cessively hot weather. At this point, care should be
taken lest sight of the fact be lost that the refreshment
is not all clear gain, since if acquired it must be at
the expense of added weight and cumbersomeness of
materials at a season when the wearing of articles is
rather sought to be reduced to a minimum.

- +8re

TRIPLE GAGE, BUTT GAGE, AND TOOL HOLDER.

A combined gage and tool holder has recently been
invented, which will be found particularly useful for
carpenters and cabinet makers. As shown in the
accompanying engraving, the device is a very simple
one, and yet comprises a great variety of tools. It
consists of a block bored to receive two rods, which
constitute the triple and mortise gage. Each rod is
provided with a marking point at one end. The longer
rod extends clear through the block, and is provided
at its forward end with a toothed wheel, which is
adapted to rotate over the wood without digging in
too deeply. The shorter rod is held at any desired
adjustment by the thumbscrew, A, while the thumb-
screw, B, serves to lock the langer rod in place. The
thumbscrew, C, holds an angle plate. The latter
serves as a butt gage, and can be adjusted toward and
from the marking pin at thte edge of the block. This
plate is bent over the edge of the gage block, and is
formed with a flat cutter. A pin in the gage block
just below the shorter gage rod serves as a scribing
point. At the center of the gage block is a brad-awl
holder, D, which may be used for holding various
tools. A chisel blade, E, is fitted into a slot in the
block and held in place by a setscrew, or it may be
replaced by the blade, F', which will convert the gage
into a square. If desired, the gage rods can be re-
moved from the block and replaced by a ratchet screw
driver, as shown in Fig. 2, or by some other tool. A
patent on this device has been secured by Mr. Phillip
Gyssler, 3034 Barber Avenue, Cleveland, Ohio.

TRIPLE GAGE, BUTT GAGE, AND TOOL HOLDER.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

AUTOMATIC VENTILATING APPARATUS.
—J. A. HumMEL, Mount Vernon, N. Y. The
invention relates to ventilation, and concerns
itself especially with apparatus intended to be
used in theaters and similar places. The ob-
ject is to provide automatically-operated ven-
tilating apparatus simple and reliable in op-
eration. A special purpose has been to provide
means for preventing the body of the theater
from filling with smoke in case of fire on the
stage or in the wings.

TROLLEY-WIRE HANGER.—A. J. LAVERTY,
Athens, Ohio. Many advantages are possessed
by this invention over the ordinary form.
Among these may be mentioned the arrange-
ment of the lugs evenly supporting the clamp-
nut and securing a direct and equal pull on
the clamp. The projecting ends of the lugs
prevent any twisting of the reduced ends of
the clamp, even when the greatest force is ex-
erted on the clamp-nut. The clamp may be
entirely detached from the hanger. The latter
is useful as a splicing-clamp for securing
breaks in the trolley wire.

INSULATOR.-—T. CARTER, Frankfort,
In this instance the invention relates to

Ky.
in-

sulators admitting of general use, but more
particularly to insulators intended to hold
wires used in telegraphy, telephony, and the

like. The device is of peculiar service to line-
men, as it admits of quick and permanent re-
pairs at a small expense.

INSULATOR FOR HIGH-TENSION LINES.
—F, GIirat:p, 18 Rue Royale, Paris, France. In
the present patent the invention is a divisional
application of a former patent, and relates to
an insulating apparatus intended for high-ten-
sion lines and so arranged or fitted up as to
automatically put the line-wire in communica-
tion with a discharge or return conductor
when the said wire is broken at any point in
order that the falling portions of the falling
wire shall not be dangerous.

Of Interest to Farmers,

FINGER-BAR.—C. O. WYMAN, Anoka, Minn.
The prime object of the inventor is to provide
a bar which may be adjusted around its longi-
tudinal axis so as to change the inclination of
the bar and sickle with respect to the ground,
thus leaving the stubble long or short without
changing the elevation of the harvester-plat-
form. The present is a division of Mr.
Wyman's former application for harvesters.

WEED-CUTTER.—H. DB. NoLEN, Lamar,
Wash. This invention has reference to weed-
cutters such as used on farms for cultivating
fields. The object of the invention is to pro-
duce an implement of this class which is of
simple construction and provided with a plural-
ity of cutters the position of which may be
readily adjusted.

MOTOR-PLOW.—J. W. McGUIRE, Joliette,
N. D. The plows proper are arranged in gang
in a frame of peculiar construction, which is
connected with the motor proper, the plows
being in a line inclined or oblique to the axle
of the fotor, so that one works slightly in
advance of or in rear of the adjacent one.
Each plow is adapted for independent adjust-
ment vertically not only as a whole or bodily,
but also at the point and heel, so that its
pitch may be varied as required for entering
the soil or running at different depths therein.

GRAIN-SEPARATOR. — A, McRAE, Pendle-
ton, Ore. The separator commences to sepa-
rate grain from the straw under the cylinder,
and continues such c¢peration the full length of
the machine, and by reason of the chain web
running over the arched bottom of the sepa-
rator such arrangement admits of the long
separation and materially assists in said sepa-
ration, and furthermore, by running the web
over the arched bottom and by reason of being
held in place by slide-guides it does the work
perfectly and admits of the long separation.

Of General Interest.

WHIP - HOLDER. — L. MILLER, Saratoga
Springs, N. Y. The object in this improve-
ment is the provision of a holder which will
shape and retain the form and shape of whips
and which will also embody the desired fea-
tures of simplicity, durability and convenience.
it does away with the necessity of tying or
knotting the lash and at the same time im-
parts a curve of the gooseneck form so difficult
to give to the upper portions of a whip.

HORSESHOE - CALK. — O. J. HENNEBEUL,
Wilkes-Barre, Pa. One purpose of the inven-
tion is to provide a continuous and marginal
calk and a construction of horseshoe to which
the calk is adapted and to so form said fac-
tors that they will be simple and cconomic
and so that the calk can be readily applied to
the shoe or removed therefrom by one of ordi-
nary intelligence.

CALIPERS.—A. S. KocH, Lancaster, DIa.
This implement is of the so-called ‘““figure-eight"”
class employed by watchmakers in testing bal-
ance-wheels, and other parts, the object being
to provide a caliper with a novel form of
pointer and the means for mounting the
pointer, whereby it may be readily turned to
one end or the other of the caliper and also
turned from the plane of the caliper.

SIPHON-COLLAR.—C. R. ScHuLTz, Murray
Hill, N. J. In this patent the invention has
reference to siphon-collars, the more particular

object being to provide an arrangement to
avoid dny danger of breaking. The two-part
siphon-collar by distributing the strain not
only upon an annular bead, but also in a
measure throughout the substance of the glass
immediately adjacent thereto, prevents the pos-
sibility of undue breakage in case any part of
the apparatus should receive a jar or blow.

DEVICE FOR SPLITTING STONE.—J. F.
Coprps, Alberene, Va. In splitting off a hori-
zontal slab the wedges are arranged to operate
at the opposite ends of the adjacent drill-
holes, so that one wedge will operate in the
extreme inner end of its drill-hole and the
wedge in the next drill-hole will be at the
outer end of its drill-hole, and so on through-
out the series, so that splitting action is ex-
erted at the opposite ends of the adjacent
drill-holes, whereby an even lifting action on
the slab which it is desired to split from the
body of rock is obtained, and the line of di-
vision  will be approximately horizontal
throughout.

METHOD OF SPLITTING STONE.—J. F.
Copps, Alberene, Va. The method consists in
forming a series of holes having generally the
same direction longitudinally and arranged in
approximately a common plane, the holes ex-
tending nearly through the body of stone to be
split, and subsequently exerting a  splitting
force in the direction in which it is desired to
separate the stone, such force being exerted in
the extreme inner or closed ends of some of
the holes and in the extreme outer or open
ends of some adjacent holes whereby to secure
a splitting of the body of stone in approxi-
mately a straight plane.

SEWER AND CULVERT MOLD.—H. BEs-
SER, Alpena, Mich. The principal objects of
the inventor are to provide for adjusting the
parts of a mold so as to permit sewer and
culvert sections of different sizes to be molded
in the same mold, and to provide means where-
by all sides except one can be formed by the
usual molding process against the surfaces of
the mold and the other side by the use of a
trowel moved along the edges of two sides of
the mold, and to provide mold parts permitting
the ready disassembling thereof and provide
for easily setting up the molds and securing
their several parts together,

APPARATUS FOR CONDENSING GASES.—
S. T. MuFrFLY, Philadelphia, Pa. One object of
the inventor is to provide an efficient, rapid,
and relatively inexpensive combination of appa-
ratus for dissolving gases or solid particles
carried by gases in any desired solution, it
being more particularly desired to provide an
apparatus having above characteristics for re-
covering hydrocyanic-acid gas given off during
operation of cyanid processes, and more par-
ticularly in connection with the process of ex-
tracting precious metals from ores described
and claimed by Mr. Muflly in a former appli-
cation for a United States patent.

Hardware,

STOCK AND DIE.—M. G. CORNELL, JR.,
New York, N. Y. Of the purposes of this in-
vention one is to provide a construction where-
in the die is provided with openings in its
side edges leading directly to the threaded
aperture for reception of the article to be
threaded and wherein the socket of the stock
receiving the die is provided with correspond-
ing openings, enabling a lubricant to be readily
introduced through said openings to the cut-
ting-threads of the die where they are in en-
gagement with the article being threaded.

Heating and Lighting.

HYDROCARBON-BURNER.—W. KeEwmp, Tuc-
son, Ariz. Ter. In this improvement Mr. Kemp
seeks to produce a burner wherein the inflow
of air and of liquid or gaseous fluid is regu-
lated independently of each other, to the end
that an intense or modified heat may be se-
cured and regulating means are normally under
the control of an attendant, such burner in-
volving small expense in installation and re-
pairs. It constitutes a division of a prior
application filed by the inventor,

Household Utilities,

COOKING-STOVE. — E. C. CoLg, Chicago,
1l1l. The invention is an improvement in cook-
ing-stoves, and relates particularly to the con-
struction of the upright grate-front and of the
broiler for co-operation therewith. Mr. Cole
finds in practice by constructing the grate-
front with the openings or spaces between the
grate-bars narrowed or contracted at the upper
portion of the grate the boiler may be set up-
right, and uniform results secured.

CURTAIN-LOOPER.—J. W. HENSON, New
York, N. Y. This invention pertains to im-
provements in means for looping or draping
curtains, particularly lace curtains, the object
being to provide in connection with a curtain
a draw-string so arranged that the body por-
tion of the curtain may be looped or folded
from the border outward, thus leaving the
inner edge of the border in full view from the
top to the bottom.

SCREEN.—W. O’ByRrNE, Port Chester, N. Y.
This screen is of the kind that is placed in
the windows of buildings to prevent the en-
trance of insects. More specifically, the in-
vention relates to that type of screen which is
attached to the casement and to the sash and
whi¢h extends itself automatically, as it were,

scraped or cleaned.

to fill the open space at the window. The
object is to provide an arrangement for at-
taching such screens to the sash and to the
casement, to the end that the screens may be
removed or replaced with the greatest facility.

WINDOW-SHADE FIXTURE.—W. D. HARr-
PER, Loco, Indian Ter. This fixture comprises
special means whereby it may be readily ap-
plied to window-frames of varying widths be-
tween the inner side faces of the stiles and
also comprises two special bracket members
from which the shade-roller is supported
through the intermediary of a specially-con-
structed detachable meémber co-operating with
the bracket members. The improvement may
be readily applied and again removed without
in any way marring the outer surface portion
of the stiles or upright members of the window-
frame.

Machines and Mechanical Devices.

ORE-SEPARATOR.—A. PERrY, Caribou, Col.
The object of this invention which relates to
screening-machines - for separating finer from
coarser materials, is to provide a separator for
treating dry or wet ores to separate: the finer
from the coarser in a very quick, simple and
effective manner without danger of the coarser
materials clogging the meshes of the screen.

MACHINE FOR CLEANING FIBER.—W. A.
ApaMms, Winchester, Ky. One end of a bunch
of hemp is cleaned, withdrawn and then re-
versed to clean the other end. The invention
consists of a novel construction of machine
for doing this and also in the combination
therewith of an air-blower which acts upon
the hemp between the period of its protrusion
into the machine and the period of its with-
drawal, whereby two important results are ob-
tained, one of which is to loosen up and
thrash about the hemp by this blast of air
while in the machine and between two distinct
operations of the machine on the fiber and the
other of which is to prevent the fiber from
wrapping around the drum or its journals.

BALING APPARATUS.—F. P. ELnis, Mes-
ser, Kan. In the present patent the invention
has reference to baling apparatus, and has for
its principal object the provision of an efficient
machine for compressing and securing or tying
bales of material. A casing furnishes a cham-
ber in which the bale is formed, this preferably
having closed top and bottom walls, while the
sides are open for a considerable distance to
permit the passage of tie-wires.

SAND-BLAST MACHINE.—C. A. P. Hgss,
5 Avenue de 1I’Opéra, Paris, France. In cer-
tain machines, one and the same current of
compressed air sucks the sand and at the same
time projects it against the surfaces to be
There is thus produced
within the projector an agitation or eddy due
to the fact that the operations of suction and
projection of the sand are simultaneous and
not distinct and successive. By reason of this
energy of projection does not correspond with
the pressure of the compressed air at the gen-
erator. The invention obviates this defect.

CENTRIFUGAL CREAM-SEPARATOR. — Z.
L. TRUESDELL, Camden, Ind. Centrifugal ac-
tion effects the separation of milk and cream,
the heavier particles circulating outward and
passing upward between the inner and outer
sections to be discharged at the skim-milk out-
let, while the lighter or cream particles ac-
cumulate toward the center of the bowl and
pass upwardly, surrounding the feed-tube, but
not in contact with it, and into the eccentric
bore of inner section of the skimmer-cone and
thence out of the discharge, being controlled
by a screw-valve.

PNEUMATIC DRILL.—H. BRroOUSSEAU, New
York, N. Y. In this invention there are four
cylinders and four pistons, the latter being
driven by air, which is admitted continuously
through a single rotary valve. The four pistons
turn four stub-shafts and the latter are pro-
vided with gear which all mesh with a single
large gear which is rigid upon the shaft to be
driven. The revoluble parts are as far as pos-
sible supported in ball bearings.

SEWING-MACHINE.—W. JASPER, New York,
N. Y. The machine allows for work on hats
having a wide brim, so that wire or the like
or braids or other trimmings may be stitched
to the brims not only at the outer edge but at
a point at or near the crown, and the inven-
tion provides means whereby a wire or the
like may be secured to the hat by a stitch
staggered across the wire from one side to the
other. This allows uncovered wires to be se-
cured to the hat, and it avoids the necessity
of stitching through a reed, cord, or covered
wire,

STAMP - AFFIXING APPARATUS. — J.
SCHIMMEL, JRr., Olean, New York. In the
present patent the invention has reference to
apparatus for affixing adhesive stamps to such
objects as mail-matter, and has for its prin-
cipal objects the provision of effective means
for accomplishing this end with a mimimum
of manual intervention. The base of the appa-
ratus serves as a support for the object which
is to be stamped.

TIME CHECK OR RECORDER.—L. M.
SoBeEr and E. E. BrowN, Oklahoma, Oklahoma
Ter. This inventor seeks to provide a machine
for time recording in which means are pro-
vided for quickly and effectively making the
proper record on the strip or sheet, moving the
said sheet along after each entry to expose a
new surface for the succeeding entry, and in
which means are also provided for perforating

the sheet between each entry, so that each
entry may be separated from the other and
filed away for proper reference.

Medical Appliances.

TRUSS.—H. EacoN, New Comerstown, Ohio.
In this improvement in trusses the perineal
band retains the pad in firm contact with the
hernia, and the pressure may be varied by
using a spring of the proper tension. By
means of the hinged plate the truss may be
placed in position on the body and the pad
afterward adjusted to proper position, and the
spring can be made to conform to the position
of the pad, since it is pivoted to the plate.
The pads may also be made interchangeable,
pads of different shape being provided for the
same frame to meet different shapes and va-
rieties of hernia.

OBSTETRICAL FORCEPS.—L. G. BARTON,
Willsboro, N. Y. In this instance the ‘inven-
tion has reference to obstetrical forceps, and
more particularly to those of the axis-traction
type. Its principal objects are the provision
of such an instrument which may be readily
applied to the head and efficiently manipulated
to effect delivery.

Prime Movers and Their Accessories,

GOVERNING MECHANISM.—J. G. CALLAN,
Lynn, Mass. The object of this inventor is to
provide a governing mechanism of improved
construction which will regulate the amount of
motive fluid supplied to the motor under nor-
mal conditions and which will shut down the
motor irrespective of the position of the regu-
lating valve or valves when the speed exceeds
a certain predetermined limit.

OSCILLATING-PISTON ENGINE.—J. BEr-
GESEN, New York, N. Y. This invention refers
to a peculiar form of oscillating-piston engine
useful in connection with fluid under pressure.
It is especially designed as a steam steering-
gear forr marine wheels. It belongs to that
class in which a quadrant-shaped cylinder is
provided and a wing or piston arranged to
swing in the same. The journal on which the
wing is carried is provided with steam-ports
and a valve coacting with the ports being en-
gaged with or mounted on said journal or
stem., The object is to improve the valve, so
as to render action of the engine more certain
and rapid than heretofore, and to avoid loss
of steam and difficult operation.

OSCILLATING VALVE FOR STEAM-EN-
GINES.—T. V. Ervrrort, New York, N. Y.
This invention relates to the two-cylinder type
of reciprocating engines; and its object is to
provide a new and improved valve for con-
trolling the admission and exhaust of the mo-
tive agent to and from the cylinders in a very
simple manner and without danger of leakage
of the motive agent.

Railways and Their Accessories.

CAR - COUPLING.—J. HoOUSHOLDER, Big
Chimney, and J. C. GALBREATH, Charleston,
West Va. The coupler is designed especially for
use in connection with mine-cars. The principal
objects are to provide a simple automatic coup-
ler of such construction as will admit of dis-
pensing with the wusual draw-bar-and-link
coupling and allow the coupling to be effected
on curves equally as well as on straight lines.

APPLIANCE FOR RAILROAD-CARS.—G. E.
ITaNEs, Gunnison, Col. The aim of the im-
provement is to provide an appliance for use
on cars to permit easy, convenient, and quick
removal of worn-out or broken journal-brasses
and replacing of the same by new ones or to
allow of holding a broken car-wheel against
turning when it is desired to side-track the
car for repairs of the broken car-wheel.

SAFETY-BRIDGE LOCK.—H. Avusopr, Chi-
cago, Ill. The invention relates to improve-
ments in locks used on stock-cars, such as illus-
trated in a former patent granted to Mr. Alsop,
and has for its object to produce a simple,
cheap, and efficient locking device to retain the
safety-bridge in its vertical or closed position.

BALL-BEARING.—J. N. PETERSEN, New Or-
leans, La. In this patent the object of the
inventor is the provision of a new and im-
proved ball-bearing arranged to relieve the
bearing of jars and jolts incident to end
thrust, to prevent jamming or crowding of the
balls by allowing sidewise play thereof, to
render the bearing dust-proof and oil-retaining,
and in case the bearing is applied to rolling-
stock of railroads to lessen the friction of the
wheel-flanges against the outer rail when run-
ning around sharp curves. The bearing will
efficiently serve the purpose for which it was
designed, its construgtion being very successful
for railroad rolling stock and for all heavy
duty, where it is desirable to reduce friction.

LUBRICATING DEVICE.—W. I. PRoOCTER,
Loco Buildings, Khurda Road, Jatni, Bengal,

India. In the present patent the invention has
reference to improvements in lubricators for
bearings, cranks, shafts, slide-blocks, eccen-

trics, and other moving parts, and has for its
object the thorough lubrication of the bearing-
surfaces. The device may be applied to exist-
ing machinery

Pertaining to Recreation.

AMUSEMENT DEVICE.—W. F. MANGELS,
New York, N. Y. This invention refers to
pleasure-railways ; and its intention is to pro-
vide a new and improved amusement device
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for use in parks, pleasure-resorts, and other
places and arranged to give an exciting ride
to the occupants of the car and to afford con-
siderable amusement to the onlookers.

BOWLING-SLIPPER.—W. J, BARNETT, New
York, N. Y. One purpose of the invention is
to provide a slipper for the heel of a shoe
which can Le readily carried in the pocket and
whenever required may be conveniently and
expeditiously applied and secured and as
readily removed, and also to provide the heel-
slipper with an effective attaching medium to
effectually hold the slipper in place under all
conditions of usage, but which will in no man-
ner interfere with the muscular play of the
foot.

MERRY-GO-ROUND.—J. L. ARizrtiA, Iqui-
que, Chile. This invention is an improvement
on that class of apparatus which include a
circular rotatable platform carrying horses or
other quadrupeds ridden by persons. Mr.
Ariztia has devised an improvement in which
a series of annular platforms or rails is sub-
stituted for the ordinary rotatable platform,
the same being supported and adapted to travel
circularly on flanged rollers fixed on horizontal
shafts radiating and driven from a common
center.

Pertaining to Vehicles.

WAGON-BRAKE.—T. N. JoHNSEN, Wilbur,
Wash. The operation is entirely automatic.
Moving on level ground, the relation of parts
is unchanged; but on starting down an incline
the bed tends to swing forward when spring-
supported or to roll forward when on the roll-
ers, rocking the rock-shaft and drawing the
brake-beam to the rear, thus pressing the shoes
against the peripheries of the wheels. As soon
as level ground is reached the bed swings or
rolls back, rocking the rock-shaft in the reverse

direction, vreleasing the brake-shoes. Means
are provided to regulate the power of the
brake.

VEHICLE-BODY.—W. D. McNurt, Upper

Sandusky, Ohio. While relating generally to
improvements in wagon-bodies, the invention
more particularly seeks to provide an improved
construction of ‘‘storm-wagon’” body which
while useful for the ordinary purposes of light
wagons is more especially designed for use for
those who have to ride more or less through
rough weather, like mail-carriers, parcels-de-
livery carriers, cte.

COOLING APPARATUS.—D. McR. LIVING-
sTON, New York, N. Y. The invention relates
more particularly to cooling apparatus em-
ployed in connection with motor-vehicles pro-
pelled by explosive-engines. It has a wider
field of usefulness and may be embodied in a
condenser or heating apparatus. In coolers of
this character walls are provided having such
a conformation and such a relation to each
other as to produce when assembled conduits
for the passage of water or other fluid to be
cooled and passages at approximately right
angles to the conduits for passage of atmos-
pheric air or other cooling fluid.

NoTe.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
P’lease state the name of the patentee, title of
the invention, and date of this paper.

Business and Personal (Mants,

READ THIS COLUMN CAREFULLY.—You will
find inquiries for certain classes of articles numbered
in consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. XIm
every case it is mecessary to give tbhe
number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No., 8141.—Wanted, addresses of com-
panies having experience in crude oil burners for
annealing ovens.

For hoisting engines. J. S. Mundy, Newark, N. J.

Inquiry No. 8142.—For manufacturer of McCall
sleeping tent.

* U. 8. Metal Polish.

Inquiry No. 8143.—For manufacturers of small
gear wheels, small spur wheels and cams.

1 sell patents. To buy, or having one to sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y.

Inquiry No.S144.—For manufacturers of house-
hold brushes.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Machine Company.

Foot of East 138th Street, New York.

Inquiry No.S145.—Formanufacturers of novelties.

Manufacturers of patent articles, dies, metal
stamping, screw machine work, hardware specialties,
machinery tools, and wood fiber products. Quadriga
Manufacturing Company, 18 South Canal St., Chicago.

Inquiry No.8146.—For manufacturers of hollow
wire.

Automobile experts are in constant demand at high
salaries. Our seven weeks’ course is the mast thorough
and practical, fitting men to drive, handle and repair
Day and evening classes. Special course for owners
New York School of Automobile Enginecrs, 146 West
56th Street, New York.

Inquiry No,8147.—For parties interested in the
manufacture of the genuine French Chartreuse liquor

Indianapolis. Samples free.

WANTED.—The partial services of several men who
have facilities for observing, and ability to comprehend
the performance and good features of different auto.
mobiles. The work will occupy little time, and be
chiefly in the nature of correspondence. Address

Thomas B. Jeffery & Company,
Kenosha, Wis. Department of Construction.
Inquiry No.8148.—Wanted, addresses of firmg

that want articles manufactured of wood under con-
w~ct for them.
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Notes
and Quer:es.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each rust take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expeeted
without remuneration.

Scientific American Supp!ements referred to may be
had at the office. Price 10 cents each.

Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9995) B. T. asks how to make buff
wheels. A. Turn up the wooden disk to form
the wheel on the mandrel on which it is to run.
Cover the periphery of the wheel with good
glue, prepared as for gluing wood, stretch the

leather around and confine it with shoe pegs
driven in about 2 inches apart. When dry
turn off true with a sharp chisel. Give the

leather a coat of glue and roll it in emery,
so as to make it retain it by being imbedded
in the glue. Let the wheel dry until the glue
is hard and it is ready for use.

(9996) C. L. F. asks how to preserve
bird-skins. A. Make an incision from the
breastbone to tlre vent; with a small piece of
wood work the skin from the flesh. When the
leg is reached, cut through the knee joint and
clear the shank as far as possible, then wind
a bit of cotton wool on which some arsenical
soap has been put round the bone: do the
same with the other leg. Now divide spine
from root of tail, taking care not to cut too
near the tail feathers, or they will come out.
Next skin the wings as far as possible and cut
off. The skin will now be entirely clear of the
body. The skin must now be turned inside
out and,_ the neck and skin gently pulled in
opposite directions till the eyeballs are fully
exposed. The whole of the back of the head
may be cut off and the eyes and brains taken
out and their places filled with cotton wool.
The whole skin should be rubbed well with
arsenical soap or plain arsenic, and the neck
returned to its natural position, when, after
filling the body with a little dry grass or wool,
the job is done. It is very easy, and the skin
of a bird is much tougher than one would sup-
pose, though, of course, they vary, the night-
jar being very thin, while humming birds are
fairly tough. All the apparatus required is a
sharp knife and a pair of scissors, or, for
large birds, a strong pair of nippers to divide
the bones.

(9997) C. N. asks how to destroy
weeds. A. 1. The best way, says a corre-
spondent, to apply salt to paths, to destroy
weeds, is as follows: Boil the salt in water,
1 pound to 1 gallon, and apply the mixture
boiling hot with a watering pot that has a
spreading rose ; this will keep weeds and worms
away for two or three years. Put 1 pound to
the square yard the first year; afterward a
weaker solution may be applied when required.
2. The plants should be cut off close to the
ground and a few drops of coal oil poured on
to the crowns. They immediately commence
to decay and are utterly destroyed. Trouble-
some weeds on the lawn can thus be speedily
disposed of, but others will likely take their
place.

(9998) J. N. A. asks for formulas for
writing on zinc. A. 1. Mix verdigris, 1 part;
sal ammoniae, 1; chimney black, or any min-
eral color, 1% ; water, 10; stir well or shake
the bottle before employing, and use a quill,
not a steel pen, for writing. This ink is a
poison. 2. Get a lemon, squeeze the juice out
of it into a pot, and put into it an old copper
cent or piece of copper, not the present bronze
coin. Let it stand for a day or two. Write
with a quill pen. 3. Dissolve 100 grs. of chlo-
ride of platinum in a pint of water. A little
mucilage and lampblack may be added.

(9999) C. L. asks how to lace belts.
A. The ends of a belt should always be cut off
square, not guessed at by the eye, but laid
off with a tool. The holes ought to be made
with a small punch at a proper distance from
the end; the size of the holes and the dis-
tances of them depending on the width of the
belt. The use of an awl is reprehensible, for
the holes are apt to be made irregular by it,
and much larger than there is need of. The
end of the lace should. be tied with a square
knot in the middle of the outside, for the cor-
ners of the belt where it is cut are most ex-
posed and apt to whip out. Tying a bhelt lace
does not look so neat as where the ends are
put through an incision, but tying saves the
belt from having extra holes made in it. The
laces ought to be of the same thickness from
end to end, or as nearly so as possible. It
often happens that laces have very thin spots

in them ; such should be kept for short belts,
and never used for long ones. Moreover, the
holes must be made at equal distances apart
and not too many of them. Every hole weakens
the belt, and none that are not absolutely es-
sential should be cut. All new laces, as well
as new belts, should be stretched by hanging
weights on them before they are used; petro-
leum, sawdust, resin, and similar substances
should never be used. When a belt gets harsh
or dry, neat’s-foot oil is the best thing to apply
to it.

(10000) C. W. asks: Please explain the
following phenomenon. I had occasion to use
an electric light bulb, and 1 observed that
whenever I touched it in a dark room with my
hand it became luminous. 1 found that the
filament was not luminous, and that the lumin-
osity occurred when it was touched by the
flesh or other soft objects, and also when
rubbed by them. 1f the bulb was moist, the
phenomenon did not occur. A. All glass tubes
or. balbs in which there is a vacuum of the
right degree will glow in the dark when near
an electrified body, as you have obscrved in
the case of the lamp bulb. The static elec-
trical charge is probably the cause of the glow.

(10001) C. M. S. asks: 1. Why does
not an arc lamp short-circuit a current or
cause a live wire, the same as when the two
wires leading from the generator are touched
together and pulled apart, thus making an arc?
A. The carbons of an arc lamp do not short-
circuit the current because the resistance of
the coils in the lamp cut the current down to
the number of amperes needed to light the
lamp. 2. Is there any form of a rheostat used
in the ordinary arc lamp? A. There is a
rheostat in all arc lamps. 3. Please send me
one of the SCIENTIFIC AMERICAN SUPPLEMENTS
showing the construction of an electric furnace.
A. Our SUPPLEMENT 1182 contains a good ar-
ticle upon the construction of an electric fur-
nace.

(10002) M. G. F. asks: Will you state
through Notes and Queries how a plate of glass
should be shaped or cut so as to reflect the
colors of the rainbow from the sun’s rays
without any water being used? I have seen,
apparently, a flat glass reflect a rain-
bow on a screen or background when no
water was present. A. If two glasses are
placed one upon another and slightly pressed
together, there will frequently be small circular
rainbows, which may be projected upon a
screen by a lens. No water need be used. The
glasses for this purpose should not be very
smooth or fit each other very closely. Wright's
“Optical Projection,” price $2.25, describes the
mode of arranging to show these rings, under
the title Newton’s rings.

(10003) J. E. S. asks: 1. How can one
tell the positive terminal of a dynamo? A. The
best way to tell the positive pole of a dynamo
is by an instrument called a pole tester. These
can be had from dealers in electrical goods, for
which see our advertising columns. 2. In a
compound-wound direct-current dynamo does
the current on leaving the positive brush flow
through the series field, thence through the
external circuit to the negative brush, or does
it on leaving the positive brush flow through
the external circuit and then through the series
field winding to the negative brush? A. It
makes no difference whether the series field of
a compound-wound dynamo is connected to the
positive or the negative brush and the external
circuit. 3. On a compound-wound ‘Wood”
Fort Wayne alternator the name plate reads
thus: “K. W. 75. Poles 16. R. P. M. 1050.
Volts no load, 2,000; full load 2,200. Amps.
full load, 35.” The machine is now run at
5500 R. P. M., generating current at 1,060
volts, and the peak of the load is 31 amperes.
The machine heats considerably. What causes
it, and what is the full load at that speed and
voltage? A. For the cause of the heating of
your alternator you would better address the
company which made the machine. Their engl-
neer can give you the advice needed.

(10004) K. G. C. asks: Owing to the
precession of the equinoxes, is the apparent
diurnal motion of Polaris around the pole of
the northern celestial sphere describing now a
larger or a smaller circle than formerly, or in
other words, is the star approaching or reced-
ing from the actual pole? A. At present the
distance of DPolaris from the North Pole is
about one and a quarter degrees. At the time
of the Star Catalogue of Hipparchus, it was
12 degrees distant from the pole. It will ap-
proach the pole for the next hundred jyears,
at which time it will be within a half degree
of the pole. After that time it will recede
trom the pole, or rather the pole will recede
from the star.

(10005) S. asks: Since the recent
earthquake in California, many questions have
arisen regarding earthquakes and their effects
on buildings. If you will publish an opinion
on the following one, you will oblige many of
us: In the case of earthquake, where is the
greatest oscillation—at the top of buildings, or
at the base? A. If a building is overturned by
an earthquake, the top moves farthest. If it
is not overturned, we should suppose the bot-
tom would move farther than the top. Inertia
would hold the top still, while the sudden mo-
tion of the earth would move the bottom. This
is often seen in monuments in cemeteries. See
illustrations on motions of cemetery monuments
in SCIENTIFIC AMERICAN, Vol. 94, No, 20. The
base moves away from the upper part of the
monument,

~ (10006) C. M. asks: 1. Can you give
me any advice how to vulcanize bicycle tires?
A. The process of vulcanizing rubber is de-
scribed in the SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 251, 252, 731, and 895, price 10
cents each by mail. 2. Will a fan motor, hav-
ing permanent magnetic fields, need the same
number ot batteries to drive it, as the same
motor with electro-magnet fields? A. The
power is less with permanent magnets by the
small amount of current to magnetize the field,
of course. 3. Is telephoning allowed during a
thunder storm, and why are the lights turned
on during the same on a trolley car? A. The
telephone exchanges do not cut off subscribers
during a thunder storm. They depend upon
the lightning arresters for protection. For the
same reason the trolley service is not inter-
rupted. Once in a while a burn-out occurs, but
very rarely in comparison with the number of
telephones and cars. Lamps are only lighted
when it is dark enough to require*their light.

(10007) W. W. S. asks: Does a piece
of iron have more or less cubical contents when
magnetized? I have tried to find out by using
water and hair tubes, but I can see no change
whatever. A, We should not expect to demon-
strate any change in contents of an iron bar by
magnetizing it. The change is of an infinitesi-
mal order at the largest. The question has at
most a theoretical interest. According to
theory, the molecules are turned with their
lengths in the same direction while the mag-
netizing current flows. They occupy no more
space in this condition. We should, theretore,
think that the bar as a whole would occupy no
more,

(10008) L. C. S. writes: 1. As I un-
derstand it the resistance is what makes the
field coil get hot. In order to avoid the heat-
ing more wire is added; now, if resistance is
what heats the coil, how do you account for
the coolness of the fields after adding more
wire, consequently more resistance? A. Your
statement that resistance causes the heating
of an electric circuit is less than half right.
The exact statement is that the heat developed
in a circuit is directly proportional (1) to its
resistance in ohms, (2) to the square of the
current in amperes, (3) to the time that the
current flows in seconds. Now one ampere flow-
ing through one ohm develops 0.24 calorie in
one second. Putting these facts in a formula
we have: Heat in calories =0.24 C2Rt. It can
now be seen why the heating of a coil can be
remedied by adding more wire. The increase
of resistanice cuts down the amperes In the
same ratio as the increase. But the reduction
of the amperes affects the heating power in
the ratio of the squares of the amperes. Thus,
if the resistance were doubled the amperes
would be halved, but the heat produced would
be reduced to one-fourth of what it was, since
the square of % is 1. 2. What is the cause
of the humming in the field coils and pole
pieces of an induction motor when the arma-
ture does not revolve, but the current is pass-
ing through the fields? A. The alterations of
an electric current produce vibrations which
are heard as sound. These can be heard near
an arc light run by an alternating current, or
near an alternating electro-magnet. 3. What
changes are necessary to reverse the running
of an induction motor? Crossing the positive
and negative wires at the binding posts will
»ot do it. A, Of course, merely reversing the
main wires will produce no effect upon the di-
rection of rotation of a motor. If the induc-
tion motor is two phase, the direction of rota-
tion will be reversed by changing the two leads
of either phase. If it is three phase, it will be
reversed by changing any two of the leads.
The different phases are a fraction of a period
behind each other, and the direction of rota-
tion depends upon the direction in which the
phases lag behind around the rotating part of
the motor, whether clock-wise or contra-clock-
wise. To reverse the motor the direction of
the lag in phase must be reversed. 4. Would
it be possible to illustrate and explain the in-
duction motor in the SCIENTIFIC AMERICAN
some time in the future? A. The induction
motor has been fully treated in several books
recently published: Oudin’s ‘‘Polyphase Ap-
paratus,” price $3 by mail; Thompson’s ‘‘Poly-
phase Currents,” price $5 by mail. These, wi<h
Thompson’s ‘“Elementary Lessons,” price $1.40,
will put you in possession of quite a complete
library of the subject at present.

(10009) C. B. M. writes: I have a
small motor which has a magnet in place of
field winding. An electrical engineer to:d me
if I put it on a large machine it would give
greater power I did so, and it does not give
any power at all. It will run without a load,
but will not run backward when current is re-
versed as it did before. A. A motor requires
the proper current, that is, a current of the
number of volts for which its winding was
made. It will then develop under this pressure
the power it was intended to yield, for the rea-
son that it will take the proper number of
amperes from the line. A current less than this
will not run the motor up to its limit, one
greater than this will overheat ils coils. It
would appear that you must have put the motor
upon an alterrating current, when it was in-
tended for a direct current, since it would not
reverse nor devolop power.

(10010) E. H. W. writes: I read with
much interest the article of M. Tommasina’s
automatic coherer, in your issue of June 16,
1900, page 376, and would like to ask if it 1s
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not possible that the decoherence of the carbon
particles after the spark has passed may not be
due to the return of the iron diaphragm in the
telephone receiver to its original position, as
there is a perceptible jar due to the vibrations
in a receiver on both making and breaking the
circuit. A. The vibrations of a telephone dia-
phragm can hardly have energy enough to ef-
fect the decohesion of the particles mechani-
cally. The point could, however, be deter-
mined by placing a coherer containing metallic
powder in the same position, If it will work
as well as the carbon coherer, it would justify
the theory of our correspondent.

NEW BOOKS, ETC.

THE SEVEN FOLLIES OF SCIENCE. A Popu-
lar Account of the Most Famous
Scientific Impossibilities and the At-
tempts which have been made to
Solve Them. By John Phin. New
York: D. Van Nostrand Company,

1906. 12mo.; 178 pp.; numerous il-
lustrations. Price, $1.25.
The author in this work has produced a

book that will undoubtedly appeal to the popu-
lar mind as well as to that of the scientist.
Ile has endeavored successfully to give a sim-
ple account of the problems which have occu-
pied the attention of the human intellect ever
since the dawn of civilization, and which will
continue to interest for ages to come, primarily
because many of them cannot be solved despite
apparent simplicity. To-day we advance so
rapidly in almost every field of endeavor that
it is difficult to believe that there may be such
a thing as a scientific impossibility, but that
this exists is undoubted, and the author shows
where the line must be drawn.

JAHRBUCH FUR DAS EISENHUTTENWESEN.
(Erginzung zu Stahl und Eisen.)
Ein Bericht iiber die Fortschritte auf
allen Gebieten des Eisenhiittenwes-
ens im Jahre 1903. Im Auftrage des
Vereins deutscher Eisenhiittenleute
bearbeitet von Otto Vogel. IV. Jahr-

gang. Kommissionsverlag von A.
Bagel. Diisseldorf, 1906. 8vo.; 464
pp.; illustrated. Price, $4.

This book is gotten up with the thorough-
ness which we so often properly associate with
the German scientist. It is an account of
practically all the advances and developments
which were made in the iron industry in the
year 1903, in Germany as well as in other
countries. In it are given numberless refer-
ences to articles written by experts and deal-
ing with various phases of the subject, in
technical publications the world over. It con-
tains further a series of articles on various
innovations, which are supplied with excellent
illustrations to supplement the text.

TypPE AND DETAILS OF BRIDGE CONSTRUC-
TION. Part II. Plate Girders. Ex-
amples of Constructed Railroad and
Highway Spans. By Frank W. Skin-
ner, M. Am. Soc. C.E. New York:
McGraw Publishing Company, 1906.
8vo.; 412 pp.; illustrated. Price, $4.

This excellent work is a thorough and com-
prehensive review of the American practice in
plate girder construction for bridge and other
work. Many of the chapters are based on
earlier writings of the author published in

technical periodicals, to which he has been a

contributer for the last fifteen years. Exam-

ples of early work are given to show the de-
velopment of designs corresponding with the
growth of the requirements, the development
of engineering practice, and the change from
wrought iron to steel. The examples of the
various types discussed and illustrated fully
cover the range of dimensions, capacities, and
types for the different positions and require-
ments under which plate girders are used for
bridge work. The descriptions are precise, and

clearly present many special and important
features of design.
Hi1GH-TENSION POowER TRANSMISSION.

Second Volume. A Series of Papers
and Discussions Presented at the In-
ternational Electrical Congress in St.
Louis, 1904. New York: McGraw
Publishing Company, 1906. - 8vo.;
315 pp.; illustrated. Price, $2.50.
This book is based upon a series of papers
and discussions presented at the International
Electrical Congress in St. Louis in 1904, and
will e found to give the best practice as laid
down by the recognized authorities, American
and foreign. . It is published under the aus-
pices of the Committee on Iligh-Tension Trans-
mission of the Electrical Congress. The
papers upon which this book is based were
generally developed from practical experience,
and as such are of great value to the engineer
interested in this subject. They cover many
phases of the subject from various points of
view, and while in some directions they pre-
sent difference of opinion on the same question,
in others are remarkably unanimous.
MoTOR-CAR MECHANISM AND MANAGEMENT.
Part 1. The Petrol Car. By W. Poyn-
ier Adams, M. Inst. E. E. Phila-

delphia: J. B. Lippincott Company,
1906. 12mo.; 174 pp.; 22 illustra-
tions. Price, $2.

Tt is undoubtedly true that a practical know-
tedge of the mechanigm of the motor car can-
n>t he obtained simply by the reading of a
‘extbvok, no matter how excellent this may be.
As the author states, it is the intention in the
present work that the information contained

in this book shall be supplementary to prac-
tical instruction, and as such it will prove of
undoubted value. He avoids the use of tecn-
nical expression and scientific phraseology, and
the text will be readily comprehensible to the
uninitiated in the mysteries of mechanism. The
illustrations have been carefully designed to
enable a reader not familiar with mechanical
drawings to understand them.

JAHRBUCH DER SCHIFFBAUTECHNISCHEN
GESELLSCHAFT. Berlin: Verlag von
Julius Springer, 1906. 4to.; pp. 715.

This beautifully bound and illustrated pub-

lication is the seventh volume of the Proceed-
ings of the German Society of Naval Archi-
tects and Marine Engiueers. It covers the
spring and autumn meetings of 1906, and con-
tains a number of original papers covering a
wide range of subjects, which are not only of
interest to members, but will be found worthy
of reading by engineers the world over. Sev-
eral of the papers are discussed by the mem-
bers. The Emperor of Germany is a patron of
the Society, and its flourishing condition is
evident from the large membership, which now
includes over 1,100 technical men. The papers
discuss various phases of marine engineering,
both mercantile and naval, and many original
theorles and deductions as well as practical
observations are brought out.

ELECTRIC TRANSMISSION OF WATER POWER.
By Alton D. Adams, AM., M. Am.
Inst. E.E. New York: McGraw Pub-
lishing Company, 1906. 8vo.; 336 pp.;
illustrated. Price, $3.

The subject chosen by the author of this:

book is to-day unquestionably one of the most
important which the electrical engineer is
called upon to solve. Electrical supply from
transmitted water power is now distributed in
more than fifty cities in North America, and
the practice of such usage of natural power is
constantly growing and developing. Its various
phases are discussed by means of examples
chosen from the many transmission systems
available, and are excellently illustrated by
drawings and photographs. The book will be
found to contain the best practice for electrical
transmitting as developed in this country,
from the water power itself to the details of
construction, at the end of the transmission
line.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending .
May 29, 1906.

AND EACH BEARING THAT DATE

(Seenote at end of listabout copies of these patents.]

Acids, making dialkyl barbiturie, w.
Traube .. ..ceeeiiiiiiinneieiniaaaans ... 822,165
Agricultural implement, T. G. Shuler . 821,892
Agricultural implements, riding attac t
for, N. H. Bloom ........co0cvevacanns 821,980
Air brake countroller, automatic, A. Clegg.. 821,859
Air brake system, A. I. Perry.....c.cceeeee 822,073
Air compressor, H. B. Cornish .... 821,926
Air compressor, hydraulic, F. C. Carr 821,607
Air in buildings, apparatus for heating,
purifying, and distributing, W. J. Raf-
=) 821,671
Alarm, F. M. Hobbs ........... . 822,125
Anchor, stockless, G. W. Bowen.. 822,097
Animal trap, W. C. Hooker....... . 821,802
Arch supporter, A. E. Little...oceeeeennns 822,138
Assembling apparatus, N. Marshall.821,946, 822,213
Assembling apparatus, jig for, N. Marshall. 822,214
M.

Axle boxes, manufacture of, E. W.

Hughes

Axle gearing, car, C, E. Felt.. 21,63
Axie lubricating device, W. G. Tatnal 822,085
Axle skein and san:d collar, T 821,729
Bag holder, I. H. Weaver . 821,771
Bag holder, G. E. Dawson ..... 821,929
Bait, artificial fish, C. H. Olsby.. 821,732
Balance, portable, F. Reichmann . .. 821,745
Band cutter and feeder, F. Juno........... 821,646
Bar. See IIandle bar.

Bath tub, E. H. Sloman.......cceveeeeneas 821,755
Batteries, gas .separator for storage, T. A.

BEdiSOn .vvvviiniiniiiiiniieniinnnensnns 821,624
Batteries, treating alkaline storage, T. A.

D BT 821,625
Battery filling apparatus, storage, T. A.

Edison ....ciiieiiiiiiniinnncancancnans 821,623
Bean shooter, J. H. CUITY.c.coverernnennnns 822,190
Bearing, ball, R. Conrad .... 821,703
Bearing, roller, C. S. Lockwood 1,656
Bearing, roller, J. A. Perkins.. 821,882
Bearing, vertical shaft, E. W. 821,699
Bed attachment, J. P. Williams 821,691
Bed, invalid, G. Harden .. ......... 822,119
Bed warmer or cooler, C. C. Vaughn. 822,167
Bedstead, Griffith & Logan .......... 822,117
Beet washmg machine, A. Maguin...... ..., 821, 811
Belting, antislippage dressing for, .

Leonard .........ciiiiiiiaiiians .. 822,005
Blast flame furnace, B. E. Eldred.. . 821,994
Bletter holder, E. M. Whittington 821,912
Boats, duct keel for submarive, L. Y. Spear 821,895
Boats, power transmission for explosive

motor-driven, W. E. Collier ........... 821,925
Boiler cleansing compound, J. Williams, Jr. 821,844
Boiler ﬁre boxes, superheater for, G. D.

Miller .iouieiiitiiiiieienennansnnnnns 821,662
Boilers, lanteln and plug for water tube,

J. P. Prentice ....... . 821,739
Book support, J. C. Dana . 822,191
Bottle cap, C. P. Byrnes .. . 822,099
Bottle closure, C. H. Lyons ........ . 822,141
Bottle making apparatus, J. D. Cox.. .. 821,610
Bottle, non-refillable, H. Tolke, et al .. 821,903
Bottle, non-refillable, D. Brummerhop...... 822,181
Bottle stopper, M. J. & J. J. Harrington... 821,638
Brake beam, metal, J. R. Onderdonk. 822,072
Bronzing machine, M. Fritsche .. 822,108
Brush, A. L. Sonn ............ . 821 894
Brush, J. P. Wiens ...cceieiieiencncennnns 821,968
Brush and door closer, automatic fly,

Miller ... iiiiiiiiiiiiiie i

Brush, fountain paint, Meyer & Braun.
Buckle, L. Sanders
Buckle, cross-line, C. A. Baker .

Buffing machine, A. W. Rogers.. 822,1.)4
Buggy boot and fastener, P. J. 822,041
Buggy storm front, J. A. Wilson. 82,173
Buggy, top, J. Morris ............ 821,727
Buggy top support, W. N. Stroud...... . 822,225
Burglar alarm, Andersen & Achershaug 821,918
Bushing, C. Widmer ......coeveeiennnn. 821,690
Button, collar, C. C. Flggatt.............. 822,200

o

American
Calking machine, C. Youngstrom ...e.ceees 821,970
Can, J. F. ROSS cc.vevereocsosncansanns . 821,888
Can body making machlnes, automatlc blank

feed for, P. FOSS ....vvvivnccracnnnes . 821,998
Can heading machine, J. Brenzinger 821,605
Canceling tool, W. E. Bowersock.......... . 822,179
Car body bolsters, combined brace and draw-

bar pocket for, H. M. Pflager......... . 821,735
Car brake actuating mechanism, E. I.

Doqdds ..... ceseeessssssasonn 61 821,618

Car coupling, C. Dietz 821,789
Car coupling, W. McConw
Car, dumping, J. Knittel
Car, motor, M. Ehret ..........ce.vuveenne
Car step, folding and extension, J. S. Coxey
Car stopping device, automatic, A. D. Skill-
man
Cards, playing, B Cadwallader
Carpenter’s jack, I. E. Wyer.....
Carpet cleaning machine, H. W Strass-
hoefer
Carriage, collapsible baby, A. Stein
Carriage, shifting seat, C. Wesp
Carrier system, J. O. Raymond
Carrying handle, J. Strauss
Case. See Packing case.
Casein solution and producing same,

822,102

822,161
821,781
822,093

821,764
821,896
. 821,910
821,963
821,967

H. V.
. 821,620

821,750
821,718
. 822,078
. 822,196

Centrifugal machine, A.
\4 . 822,168

Channel pin, E.
Chimney flue

Blliott ...t iiii i, . 821,933
Chisel, stone cutter’s, J. W. Fox 822,205
Chuck, Whitney & Ellrich........ 821,687 to 821,689
Clock and signal mechanism, time relay re-

cording, G. P. Thurber ............... 822,029
Cloth guiding device, E. Van Winkle...... 821,906
Clutch and counter shaft mechanism, Bure

chardi & Wahlstrom ......cccoeeeeeee 821,984

821,680
822,034
.. 822202

. 821,678

Clutch, friction, G. E. Turner....
Clutch mechanism, ‘E. E. Wright.
Collar, horse, H. A.
Collar supporter, J.

H. Theberath

Concrete, apparatus for forming artificial

stone building blocks from, A. A. Pauly 822,013
Concrete block machine, T. C. Holt........ 821,642
Concrete construction form, H. W. Hath-

AWAY e coveesecacscscsscsasoscasncnns 821,869
Concrete metal C onstructlon, tubular,

Hooper & ZUCCO .viveeveveencnncacsane 822,047

Concrete mixer, J. Dorweiler ..
Concrete post mold, L. A. Pratt
Concrete sewer COHStI‘llCth[l, form for, Paul

& Kershner ........ceceeeececeeccensnse 821,824
Controller regulator, J. V. E. Titus........ 821,768
Controlling apparatus, W. J. Richards..... 821,747
Corn husker, R. Rate.....covvvenannn 821,962
Corn husklng machme, W. G. Conover..... 822,187
Corn shock binder, J. C. Crosin............ 822,231
Corpses, device for handling, G. E. Kidd... 821,720
Cotton chopper, S. B. Muirheid..... ... 821,815
Crate, carrier, F. L. Wetzel... 821,684
Cultivator, J. P. 511 [ 822,124
Cultivator, gang, C. Bjorklun 821,979
Current regulator, W. K. G1bb0n ........ 821,936
Currents, generating alternating, W Stan-

JeY it iiiiiiiieaae 821,838
Curtain fixture, J. M. Mills ......... . 822,009
Curtain pole bracket, I. H. Webb..coouon.. 822,170
Cutting mechanism attachment, F. Hama-

[0 T 821,636
Derrick, portable, J. McCormick . 821,954
Desk, E, B. LewisS v.vveererneicnnnns .. 821,945
Detlnnlng, Goldschmidt & Weber .. . 822,115
Dipping tank, A. Kramer......... .. 821,80
Dish washlng machine, A. W. Bodell..... . 821,696
Disinfecting apparatus, W. H. Rose,

822,019, 822,020
Door closer and check, W. K, Henry....... 821,714
Door construction, sl1d1ng, J. R. Hussey 822,130
Door hanger, P. M. Elliott . 821,630
Door hanger track, G. Wldeman 822,090

Door opening and closing apparat

C. C. Huitt . 822,129

Drag, A. J. Harper . 822,207
Drawer, J. Herzog ... 822,123
Dredge, L. S. Parker ...... 821,670
Drier, G. E. Chamberlain ................. 822,185

lathes, etc., work centering
& P. B. Landgraf
K. Peck

Drill presses,
device for, J.
Drilling machine, D.

Driving bit, J. L. Wingert....ooov.veu...
Driving, braking, and coasting mechanism,

G. H. Cheney ...ecvvviiennnnanaaannnn 821,701
Dust removing means, C. F. W. Zoller..... 821,776
Egg boiler, time, H. H. Chesbrough....... 821,857
Electric apparatus, dynamo, W. Stanley.... 821,837
Electric circuit breaker, G. G. Stout
Electric circuit controllmg means,

Lux, reissue ........ecceeveenenns s
Electric current controller, L. Bradley. 821,697
Electric meter, prepayment, J. J. Wood 822,001
Electric systems, apparatus for the regula-

tion of, G. ells, Jr...oovvveeenns 821,909
Electric time switch, Huber & Manzel...... 822,003

821,832

Electrical discharge apparatus, J. E. Seeley
822,036

Electrical switech, E. C. Bacon
Electrical transmitting and receiving appa-

ratus, J. P. L. Donlevy...... cerecanees 821,931
Electrolytic cell, G. A. Gabrml...... . 822,109
Electros, apparatus for backmg up of D

1073 ... 821,845
Elevator safety alarm, P. D Chapman..... 822,186
Embroidery silk holder, J. J. Lawler..... .. 822,060
Engine. See Internal ‘combustion engine.

Engine lubricating device, internal combus-
tion, G. J. Altham .............. . 821,915

821,666

821,743
821,955

Envelop, mailing, J. Neihysel
Excavator and conveyer, autom

choring, E. M. Reese ...
Exxtension table, C. BE. Nash .
Eyeglass cases, machine for cove!

TibbalS eevenniernrenrernnennnns «eesee 821,900
Eyeglass cases, machine for hmng, F. A.

TbbalS cevieeiiiiiieriiitnitanenians .. 821,901
Eyeglasses, J. Kovacs .o 821,649
Farm gate, C. E. Sargent...... . 822,156
Feeder, boiler, R. W. Wallace. . 821,383
I‘ender J. Truax ...... eeeiaee 821,770
File and the like, letter, G. Mez...... 822,147

Films, making conductmg, T. A. Edlson ... 821,628
Films or flakes, making metallic, T. A.

EdisSon ..ieeriieiiiieiiecesencoscananse 821,626
Filter, .J. L. Greatsinger .....c.ceeceeeeeeas 821,937
Filter presses, sluice discharge constructwn

of, J. Chisholm ........... 822,100
Fire extinguisher, T. N. . 821,780
Fire extinguishing device, O. . 821,938
Firearm, C. H. Taylor ..... . 821,766
Firearm, J. D. Russ «........ . 821,890

Firearm’s signaling system, A J. Hart'.... 821,639
B. &

Fireproof window, D. A. C. Badger... 821,975
Fishing reel, W. H. Glocker..........cc... 822,113
Flakes or scales, making metallic, T. A,

Edison ... i.ciiiiiiiene. cesescacen "821,627
Floor polisher, W. H. Strange.. 821,763
Floor set, C. L. Hopkins......... 822,126
Flue cleaner turner, C. S. Dean. 821,613
Flue rattler, F. H. Adams ...... . 822,035
Flue stopper, C. L. Embody ....co.ceveu.. 821 792
Fluid pressure control systcm, W. J. Rich-

AFAS  ceieitiieti ittt it i . 821,673
Fluid pressure cylmder, T J. Mitchell 821,665
Flushometer, J. W. Grantland ..... 822,116
Fluxes in fluid slag, dissolving

822,087
821,913
. 821,965

W. Timm ..
Fly trap, F. G. W
Fly trap, Sourby & Rlley

Food chopper, C. F. Smith............. 821,756
Fruit boxes, machine for nailing, Macy &
Duncan e....ceeiiiiieiianns cerieeieees 822,142
Fruit picker, A. E. Burwell ... 821,855
Fuel feeder, H. L. Day....... 821,930
Furnace, ete., W. Pett 821,961
Furniture, W, R. Dean ............. 821,990
Furniture leg, folding, L. B. Jeﬁ:‘cott 822,049
Fuse, F. I. Du Pont ........ce00eue 821,883
kuse, electric, O. C. Hoffmann. . 821,873
Gage glass, C. B. & F. W. Hodgos ........ 821,872
Gage or marker 'nd rule, A. D. Zimmer... 822,094

Gage testing apparatus, C. H. Craig, Jr...

@ining machine, A. Leclaic ........ 821, 654
Game apparatus, hockey, Pell & Clarl 821,881
Garment, W. S. Barker .......coceee.. 821,977
Garment clasp, J. F. Salchli ...... 821,748

921,951

Garment fastener, C. B. Bowlmg .
Garment holder, H. Rea ..coveevennnnn.
Garment se(‘nrmg’ device, J E. Rhodes....
Garter, boy’s side, W, II. Bristolescees..ss 822

Gas burner, L. H. Bacque «....... cocseces 821,694
Gas generator, A. H. Jones ....

Gas, making, F. Dannert ........ccccvvuunnn

Gas producing and consuming apparatus, C.

0] 1 821,995
Gate, J. Fears .....vvieiinrennnineenennnns 821,793
Glass articles, machine for blowing hollow,

C. J. Nolan .........ceiiiiiiinnnnns . {72,220
Glass, drawing sheet, J. H. Lubbers....... 822,212
Glass grinding, smoothing, and polishing ap-

paratus, E. Bagnall .................. 822,096
Glass, process and apparatus for drawing

sheet, I. W. Colbtrn, et al............ 21,785
Glass, process and apparatus for drawing

sheet, Colburn & Washburn ........... 21,786
Glass sheets, apparatus for drawing, J.

Lubbers ...ceceiiireniicnnnannannnnns 821,724
Grain, dev1ce for separating cockle from,

J. BEIUNd .o.cvvrieniiiiieenennnnns 822,105
Grain dnll seedbox, W. F. Hoyt.....c.e... 822,002
Grain drill speed-changing mechamsm, R.

C. LIiVeSAY . tevvvrncnrnncnsnnsncannans 821,810
Grease cup, automatic power compression,

E. Sprake .........iiiiiiiiiieaaans 821,966

Grinding apparatus, M. Dunn 21,

Grinding apparatus, twist drill, G. Ben1cke 821, 849
Gum, treating, A. P. Eves .. . 821,934
Gun, automatic, A. Burgess
Gun, automatic magazine, A.
Gun sight, J. H. Nickerson.........
Hammer, pneumatic, E. C. Meissner.

. 822,146

Handle. See Carrying handle.

Handle, C. Kopf ....ceiitiiiirnncrancennns 821,648
Handle bar, B. Tulka ......... . 821,905
Harness terret, G. W. Begole 821,604
Hasp and hook combined, T. E. Crecelius.. 822,189
Hasp lock, J. A LOFHIN. et e eaans 821,657
Hay cap retamer, G. M. Depew.....ccoun. 821,862
Heating apparatus, J. F. & F. 0. Adams... 821,971
Heating furnace, J. F. & F. O. Adams.... 821,972
Heating system, hot water, J. G. Demarest 821,991
Hinge, lock, W. B. Croft.c.ceceeeeceeenens 21,861
Holder, J. P. Merline ......... 822,063
Hollow article mold, H. Besser 822,040
Horseshoe, A. G. Albro .........c.ccoo... 821,973
Horseshoe sharvening device, J. Bomgardner 822,229
Horseshoe, soft tread, McDermott & Mec-

Bean ....ciiiiiiiiiiinnons . 821,817
Horseshoeing stand, F. Seward . 822,158
Hose clamp, J. W. Adams....... . 821,692
Hose supporter clasp, H. Miles 821,949
Hosiery, manufacture of seamless, E. E.

Kilbourn ......cceceeececescccscocasans 821,944
Hosiery, seamless, G H. Gilbert.......... 822,044
Humidifying and ventilating apparatus, S.

W. Cramer ....eeeececececsscasecacens 821,989
Ice breaking device, J. H. Dale........... 821,927
Ice from ice cans, apparatus for thawing,

T. G. NiCewarner ......cececeeeeeeecses 821,957
Index, card, E. C. Albree..... . 821,602
Index system, D. E. Freeman 821,710
Induction generator, static, H. B. Todd.... 821,902
Injector, steam, W. Penberthy 821,827
Ink well, B. Brower ......... 821,852
Insulating appliance, W. 821,920
Insulator, A. Richard 821,746
Insulator, F. M. Locke ........cc0vs .. 822,211
‘Insulator, automsatic, G. M. Corell ........ 822, 1043
Internal combustion engine, S. B. Welcome 822,172
Key-controlled machines, line counting at-

tachment for, G. E. Marlatt........... 822,144
Knitting machine stop-motion device, L. N.

Williams ...cvvveeennnnnnnienannns 821,969
Labeling and wrapping machine, F. Grover 822,118
Ladder, step, J. B. Shaler.........c.e0u0.. 821,834
Lamp braeket adjustable, W. G. Schaeffer 821,749
Lamp shade holder, electric, F. Meclntyre.. 822,219
Lamp socket, incandescent, N. Marshall.... 822,007
Lathe tool holder, H. W. Hathorn......... 822,122
Lathes, attachment for increasing the swing

of, A. V. Carroll ......cc000uuue ceeses 821,608
Laundry bag, S. G. Coburn . 821,986
ILewis bolt, Murphy & Rancour 821,952
Lifter rod holder and guide, A .

NOITIS tevvenruenncananns .. 822,071
Lifting jack, W. Trewhella .. .. 821,769
Lifting jack, Story & Hall ... . 821,840
Lifting jack, T. Schramm ........ce.0e0.. 822,157
Lifting jack and car wheel holder, Orr &

MCGEE urivvtiiiiiiiiiie it 821,823
Lime burning apparatus, C. ElliS..cc.ev... 821,996
Link assembling machine, metallic, M. F.

CAPION  tiiiierneneeneeenneecnneennnans 821,782

Liquid impelling apparatus, D. W. Starrett 821, 677
Lock, BE. GEOrgZe ......eeeeeeceecens eesese 822 000
Lock, R. L. MacDonald ..... . 822,062
Lock bar pipe, M. Kronauer 822,004
Locking system, A. Krebs .... 822,067
Locomotive boiler, H. J. Travis ........... 821,904
Log hoist and car loader, O. L. Raymond.. 822,152
Log loaders, base for, J. R. McGiffert..... 822,010
Loom harness motion, Steere & Wardwell.. 821,762
Loom, pile fabric, J. K. Dalkranian.. . 822,102
Lubricator. See Pulley lubricator.
Macaroni sawing machine, S. Mueller...... 822,218
Machine operating mechanism, C. R. Meston 821,661
Magnet, lifting, C. E. F. Ahlm............ 822,095
Magnetic furnace, continuous, H. C. Shaw.. 821,752
Magnetic separator, M. Dings .......cocun. 21,615
«Mail box, J. M. Peterson ........cecceee.. 822 012
Mail receiving and delivery apparatus, F.

M. Hurley .....cceceeceecnccacascannns 821,941
Manhole cover, A. Potter . . 821,736
Manure spreader, T. Brown 821,779
Masse cuite or syrup, purifying, M. Wein-

10 D 822,171
Materlal and cinder plt elevator, W. Rob-

=3 T ) 822,153
Measuring fabrics, F. C Stephan 821,839
Meat holding clamp, J. Trembley 822,166
Mercerizing apparatus, W. Mather, 821,812
Metal expanding machine, H. E. White.... 821,685
Metals beneath the earth’s surface, locating

and extracting, E. R. Wolcott.eeee.o.. 822,175
Metallic post, S. MOItrup ....eeeeeeveennns 821,725
Metallic surfaces, cleaning, T. A Edison.. 821,622
Metallurgical furnace, I. L. Roberts....... 821,830
Micrometer, L. Kreutzkamp s...ee.. .. 821,721
Milk dipper, E. Burkins ..... 821,700
Miter gage, T. H. Oxnam .. ceee.. 821,959
Molding device, H. Besser ... 822,039
Molding machine, W. M, Duncan . .. 821,791
Molding machine, L. M. Pratt ......ceuve 822,015
Monuments and grave markers, securing

photographs, name and record tablets

to, R. Fancher ........cceceeeeeeences 822,106
Motor compressors, automatic controller for,

W. J. Richards se.e..... . 821,672
Mower, lawn, W. H. Coldwe . 821,987
Mower or reaper guard finger, k 821,635
Mowers, cutting apparatus for, G. H. Bart-

lett coeeiiieieieeienecenseocccscccnnns 821,978
Mowmg machines, automatlc dlsengagmg de-

vice for the knife gear of, Dahl & Lund 821,612
Muffler, L. J. Phelps ....ccovviunernnnnnnns 821,828
Muscular or physical development, appara-

tus for promoting, F, M. Clease........ 821,783
Musie playing mechanisms, tracker mechan-

ism for automatic, White & Haywood.. 822,033
Music sheet and spool for self-playing musi-

cal apparatus, R. A. Gally............ 822,111
Musical instruments, body rest for, J. W.

ughes ..... ceeeeacssccttttccnsanaosas 821,803
Musical mstruments, expressmn controlling

device for, C. S. Burton . 822,098
Nozzle, exhaust, C. S. Mills 822,216

Nut, lock, H. J. Baker
Oiler, D. Herrmann ....
Opera glass, E, B. Meyro .
Ore concentrator, J. G. Klrksey ............ 821,874

Ores, machine for crushing and amalgamat-

ing metalliferous, H. Jones ........... 822,052
Ores, treating, J. O. Handy....... 821,637
Packing, A. O. Van Dervort...... 821,(‘»92
Packing case, metal, A. R. Speer. .. 821,760
Pail, dinner, erlach ...... . 21,7
Pail, milk, G. A. Jones ..... . 822 051
Pallet, C. S. Long ............ .. 822,139
Pallet, metallic, J. H. Earley... 822,194
Paper box, Wwarren ....oeiieciiieien 21,907
Paper box, knockdown, F. H. Berold, Jr... 822,037
Paper trimmer, rotary, F. M. Smith....... 821,757
Papers and the like, making illum: d

wall, A, C. Knight ............... . 822,209
Patterns, dovetail for, Exton & Hahn 821,997
Pen, automatically adjustable drawing, J.

A. Martin-Cooke .......ceceveeeecacacas 821,878
Pen, fountain, J. Holland . ... 821,940
Penholder, C. Dunn ........ . 821,993
Penholder, A. H. Meach ......... 822,008

Phonograph, gramophone, and other 1m‘ilz.u‘
sound reproducing machines, F. F.
Shanks «e.csgeeesscescceccssceceecesss 822,024



484

Scientific

American

JuNE 9, 1906.

Wood-working
Machinery o=

For ripping, cross-cut-
ting, mitering, grooving,
boring, scroll-sawing edge
mou]mng mortising; for
working wood in any man-
ner. Send tor catalogue A.
The Seneca Falls M’f’g Co.,
u45 Water St., Seneca Falls, N.Y.

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASIIAN LAIHE CO.. 120 Culvert Si Clnemnaii 0

T STEAMISHOY 5,

OhioUSA.

Vulcan Place

Veeder
Counters

to register reciprocating
movements or revolu-
tions. Cut full size.

Booklet Free

VEEDER MFG. CO.
Hartford, Conn.
Cyclometers, Odometers,

Tachometers, Counters
and Fine Castings.

THE MIETZ & WEISS
OIL ENGINES

Stationary 1% to 80 H. P,
Marine 3% to 100 H. P.
Use KEROSENE and FUEL
OILS. Direct connected Gen-
erators, Pumps, Air Compressors,
Hoists, etc. Thousands in use in
all parts of the world.
AUGUST MIETZ
198-138 Mott St., New York, U.S.A.

ORIGINAL BARNES

e Upright Drills

10 to 50-inch Swing
Send for Drill Catalogue.

W. F. & INO. BARNES CO.
(Established 1872)
1999 Ruby St., Rackford, IiI,

Used by forty of the leading
Automobile and motor boat
manufacturers. Suitable for
any gas or gasoline engine us-
ing make and break or jump
spark ignition.

EVERY BATTERY GUARANTEED
to give satisfaction or purchase
money refunded.

WITHERBEE IGNITER CO.
27-31 Thames St. - - NEW YORK

AGOOD INYESTMENT
For 81,75 we will send by express (not prepaid),
complete N. D. Outfit with rall instruc-
tions for learning
TELEGRAPH
OPERATING.
A fascinating study
that will enable you
to earn good wages
Send tor our catalog.
Listablished 1879.
Inc. 20 Park Place New York

i Send for
Catalogue

Ll & Co.,

I(eystone Well Drills

for Artesian and Ordinary Water
Wells; Mineral Prospecting and
Placer Testing for Dredgers ;
Deep Drilling TFor Oil and Gas ; H
Contractor’s Blast Hole Drilling,
River and Harbor Exploration,
etc. Our five catalogs are text-
books in these lines.

KEYSTONE WELL WORKS
Beaver Falls, Pa.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Auger,
kile, Knife and Chisel Handles,
Whiffletrees, Yokes, Spokes, Porch
Spindles, Stair Balusters Table
and Chair Legs and other irregular
work.

0=~ Send for Circular A.
The Ober Mfg. Co.,10 Bell St.. Chagrin Falls, 0., U.S.A.

How To Increase
Your Business

EAD carefully, every
week, the Business
andPersonal Wants

column in the

Scientific American

This week it will be found
on page 482.

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in.
A prompt reply may bring

. an order,

Watch it Carefully

I

Photographic sensitive emulsions, base or
support for, J. Findlay ..........
Piano action, pneumatic, A. Anderson. ..
Picture hanging device, L. Horinko........ 822,048
Pie crust rolling machine, Colborne &
Deuerling  ....eeeieeieenreencecsnncnnns 820,860
Pie making machine, O. Colborne.......... 821,784
Pill-mass rolls, machine for forming, H.
Copleston  t..iieriieniieeiiannan ceecenas 822,101
Pipe or tube cutter, T. W. Mpyrick. .. 821,816
Pipe wrench, J. Roemer ........ . 22,017
Pipes, cap for, J. C. Lauth. .. 821,876
Piston, H. T. Jones ..........cc.. .. 822,053
Piston’ rod cooling device, R. IIartw1g ... 821,640
Planing machine, metal, H. E. & B. .
Eberhardt 821,932

Plastic or flexible material, machine
crimping o bending the ends of cylin-
ders formed of, A. J. Moxham...

Plow, H. S. Harker .............

Plow, subsoil, J. C. Ogden ....

822,068
821,713
821,958

Post.” See Metallic post.
Potato cutter, I. B. Lansford........ 821,652
Powder, machine for making comb, Dobbs &
Pitman ...o.eeeeieceeiennannens 821,865, 821,866
Power transmitting mechanism, T. C. Dex-
=) .... 821,864
Preserving, E. B. Melton .......c.coiveeeens 821,947
Pressure systems, automatic controller for,

. J. Richards .....eciieeieeenannnns 822,223
Printer’s chase, Moltrup & Horner.. .. 821,726
Printing press gripper, F. R. Stearns....... 822,027
Propeller, reversible or feathering screw, H.

K. Milham .....coveiiiiniineinnninnns 822,064
Pulley lubricator, loose, L. C. Hobart...... 22,046

Pulley, self-lubricating loose, L. O. Goodwin

Pulley, split or divided, E. A. Hildreth.... 821,715
Pulleys and chocks, check attachment for,
B. Kurella ....cceiviiiieennnnnennnnes 822,058
Pulverulent materials, concentrator for, R.
. EUINANIN vevesescescossosoasansnns 821,819
Pump, A. C. BeITY .tevuiireninniennnnnnnnnn 822,178

Pump regulating system, Chamberlain &
Merrill  t.iviiiieeeiteeneneianareananns }22,184
Pump regulator, air, W. Hildebrand . 821,870
Pump rod lifter, W. R. Johnson. 821,645
Pump, steam, W. H. Shafer... 821,674
Punch cutting or engraving

Wicks ..ooovviiieiiinnn . 822,089
Radiator disk, B. Briscoe .........c...0.nn 821,698
Radiator supply pipe and bracket, J. Collis. 821,787
Radium surface, H. Lieber 821, 6!

Rail fastener, W. G. Tower.

Rail joint, P. J. Miller ....cevvviiniennnn.

Rails, device for supporting and spacing
guard, H. M. Steward .....cceceeeeees 821,897

Railway, L. Ginger . 821,796

Railway coach chair, reversible rnclmmg,

Tarwater & Menght ................ 822,163
Railway coach chair, revoluble reclining,

Tarwater & McKnight ......ccc00veens 822,164
Railway gate, W. W. Moore ... 822,065
Railway, overhead, B. W. Harris 822120
Railway signal, W. A. D. Short. 821,835
Railway signal, W.. C. Burton .. 821,923
Railway signal device, J. M. Eaton.. . 822 195

Railway signal operating mechanism,

Thullen. «..vveeenieeeneeneeneennaannnns ‘821,899
Railway signaling apparatus, Skelton &

Chudleigh ...........cio it iinn.. 821,754
Railway signaling device, - electric, H. A.

Hoeschen ........ciiieiiinniinnennnnn 821,801
Railway signaling system, L. H. Thullen... 821,767
Railway signaling system, Ames & Hobson. 821,916

Ruilway signaling system, J. B. Struble...
Railway, single track, F. P. Derr

Railway, suspended, L. C. Harrison .
Railway switch, L. T. Wever .......... ..
Railway switch, overhead, B. W. Harris.. 822 121
Railway switch systems, automatic electric
signaling device for, D. C. Wolfe...... 821,914
Railway' tie, J. S. Brubaker ......... 821,853
Railway tie, C. A. Minerd ... . 822,217
Railway tie, metallic, A. Mo 821,951
Range finder, B. A. Fiske....... . 822,201
Receptacles, means for emptyi .
Kneuper. ........cceiiiieiniinnen 821,875
Reclining chair, J. Landau .. 822,059
Refrigerating apparatus, C. G. Kamiske.... 822,054
Refrigerator, R. Kroll .........ccoiieunis 821,650
Relay device, J. P. Downs......... 821,992, 822 193
Ringing and locking device, selective, O. H.
Newman .....ce.iviiieiiieeneocesnaenns 821,820
Roofing lap, E. N. Brogan........cceeeeeee 821,606
Rope and rope socket protector, E. Porter.. 821,829
Rotary engine, Kinyon & Saunders ........
Rotary engine, W, R. Dawe ..............

Rotary engine, J. B. & J. M. Peterson.
Rotary engine, E. Harrigan
Rotary engine, compound, W. J. Artibee...
Rubber, purifying, F. C. Hood

Rubber washing machine, F. C. Hood. . 821, 716

Sack or bag and making the same,

o)
5
=
)
oy
=

less bottom, K. Sano ........c..ceuveee 822,081
Safe or vault door bolting mechanism, O.

Price ... it 821,740
Safety box, L J. Westby.. .. 822,032
Sand drier, F. M. Schaeffer... . 822,022
Sash lock, J. B. Vincent.... .. 821,842
Sash lock, R. Neal .......c..ccivviiiennnas 821,956
Sawing machine, portable, H. A. Knox.... 822,056

Scissors and pliers, combined, C. W. Lurtey 821,659
Screen, M. Benjamin ..........ccceeeeeens 821,777
Serubbing  machine, rotary, T. R. Jen-

Kins, Jr. ...t i e ittt eeea 822,050
Seal for stop-cocks, H. C. SiscO........... 822,025
Seamless bag or sack and making the same,

K. San0 ..iveiiieiiieiinrncnseannnas . 822,155

Secction liner, Shilling & Link.

Sectional boiler, M. A. Cook 821,705
Seesaw, F. W. Stevens . 822,083
Sewer appurtenance, F. E. S 821,675
Sewing machine, C. Pedersen ............. 821,826
Sewing machine presser foot, R. G. Wood-

1221 6 821,773
Sewing machine tuck forming attachment,

Woodward & MeNeil .......... ) , 821,775
Sewing sweat bands in hats, machine for,

A. Laubscher ........cceeiieeniineinnnns 822,135
Shade and lace curtain fixture, adjustable,

G. E. eSt i 822,226
Shade holder, universal, J. S. Rymill, et al. 821,891
Shade roll drop, window, C. L. Webster.... 822,031
Shaft hanger, G. E. Chamberlain.......... 822,183
Sharpening machine, A. M. McLeran .. 822,070
Sheet metal doubler, E. Norton ...... .. 821,667
Sheet metal, exparding, H. E. White. . 821,843

Sheet metal folding machine, E. W. Tal-

D11 1 821,765
Shingle, metallic, C. Fichter .. .. 822,199
Shock and bundle loader, B. Kirk. .. 822,134
Shoe, A. J. Gabrielian ............ .. 821,935
Shoe, J. H. Lee ....ccccevuvnns . 822,061
Shoe fastener, H. Fredrickson. 822,206
Shovel, I. Arnavat ......c..eeveeneenncenns 821,847
Signal. See Railway signal.

Singeing machine, H. H. Skevington, et al. 821,676
Skirt gage, M. CONNOT .....c.vvveuvennnennn 821,788
Skirt, waist, and belt holder, G. W. Mit-

chell ... i ittt 822,148
Slag, apparatus for pulverizing blast fur-

nace, H. Colloseus ............ . 821,609
Sled, knockdown, P. K. Albrigh 821,693
Sled, logging, A, D. McDonell . 821,728
Sieigh runner attachment for vehic y

L. Allard .....iiiiii ittt 821,974
Slotting maehme, G. A.Owen.............. 822,012

Snap hook and buckle, combmed . L. Car-

10 Y 821,856
Snow plow, H. Grimes......... .. 821,634
Snow plow, A. & H. S. Masten. . 821,660
Soap shaver, G. W. Browne.... 821,982
Saldering machine, can end, O. J. Johnson. 821,644
Sound reproducing machines, automatic cut-

off for, J. Eifel .....c.cieiiiunnennnns 821,629
Spectacles protector, C. E. Linnig 822,137
822,222

Speech or signals, apparatus for 'ef'fé'etir;g
the storing up of, V. Poulsen..........

Speed indicator, mechamcal T. Hooker..... 821,804
Spindle, J. C. Potter . 821,884
Spinning and twisting

Hayden, Jr. ....ceivieiiieanereennnas 821,641
Spinning machines, saddle for the top rolls

of, Rainville .......civvvveinnnnnns 822,075
Spirometer, J. A. Morris 821,664
Square, J. A. Rankin ... 822,016
Stack cover, A. Mann ..... 822,143
Stacker, hay, J. M. Ganow. 821,711
Stalk cutter, R. A. ClarK......c.cvevecurnns 821,985
| Staple extractor and holder, E. M. Smith.. 821 893
Statement and envelop, combined, A. D.

Lord ...ivviiiiiiienennnnanens P . 821,723

| Has no valve 1 either intake or exhaust.,
-Consequently: Ithas fewer wearing

Two
Telephone
Systems

in Greater New York would
mean for business men

Two Books to consut
TWO Bells to Answer -
TWO BillS to Pay

McKELVEY ~
CONCRETE MIXERS

are superlor in output and more econormical in operation v.hem any
other mixer made. The patented gravity sﬂovel mixes the
cement so thoroughly that a perfectly incorporated concrete is
insured. The absence of cumphcalgd parts and the
double ah‘eu%thened steel drum give great durability.
! ong discharge spout and the low feed
<P level permit the rapid feeding and removal
of the mixed concrete. Thé drum is fed
® and discharged while in
motion without changing
the position. We manu-
y facture Portable and Sta-
nonarv Batch and Con-
f tinuous Mixers for Hand,
Horse and Steam Power,
Write for catalog.
McKelvey Concrete
Machiner,

Co.,
N.Y. Life Bldg., Chicago,
.5 1215 Filbert St., Phila., Pa.

HO RTHERN

Our new catalogue explains fully themany exclusive
advantages of these cars. Illustrates and prices our
full 1905 line inclnding seven distinct models— all
designed and built for American roads.

e
Northern.
‘Write for
catalogue
21 to-day.

uring Car

20 h.
Opposed Motor

‘L Double
21,500 £. 0, b. Detroit.

Northern Manufacturing Co., Detroit, U. 8. A.
Member Association of Licensed Automobile Mfrs,

Wilford’s Waterproof Cloth

light, strong, soft and durable. Made of
twisted pure flax thread. It is pliable—will
not crack, and is much stronger than cotton.
It is positively salt and fresh water proof.
The proper goods for Hatch Covers, Boat
Covers, Sail Covers, Tarpaulins, Side Cloth,
etc. Ten years of success—Every piece
stamped. Test its merits with a trial order.

EDWARD A. BUNKER

Sole Agent for the United States and Canada

P. O. Box 1579 NEW YORK

The Benton Valveless Enging

parts. It has fewer parts to get out of
order. It has more power with less
weight. It uses less gasoline. It is un-
der perfectcontrol. Runs at any speed.
From ¢ to 40 H. P. Furnishings for
fresh or salt water.

T. P. BENTON & SON

MANUFACTURERS

Front and Pearl Streets, LA CROSSE. WIS, U.8. A

Are You In On This Combination ?

It’s organized on the square with an extra cen-
ter head equipment. It’s
a real Carpenter’s Combi-
nation Square. Well made,
well finished, and will
stand the test for ac-
curacy. It is indispensa-
ble for the carpenter’s xit.

GOODELL-PRATT COMPANY

Send for catalogue.
Greenfield, Mass.

Asbestos and

.
New York, Milwaukee. Chicago, Boston, Philadelphia,

STEAM PIPE AND BOILER COVERINGS.
ASBESTO0S PACKING (For all purposes).
ASBESTOS FIRE-RESISTING CEMENTS.
ASBESTOS BUILDING MATERIALS.

W. SOXNS-MANYILLE CO.

City, Minneapolis, Little Rock, San Franclsco, Los Angeles Seattle. London.

Magnesia Products |

“J-M”* ASBESTOS ROOFING.
ASBESTOS FABRICS.
KEYSTONE HAIR INSULATOR.
ELECTRICAL SUPPLIES.

St. Louis, Pittsburg, Cleveland, New Orleans, Kansas

Fureka

Machine G0

Manufacturers of

CONCRETE|
MIXERS

Block
Machines

- . Write for Catalog A
420 N Jackson St., Jackson, Mich., U.S.A.

Wonder Lighting Outfits

FOR FARM, SHOP
or PRIVATE RESTDENCE

for this purpose. Think of it; less than
one-sixth cent per hour for each 16 c. p.
lamp. Why pay many times this atoount
for a poor light? If you
want to make the home
. cheerful, at the same
y time save money,
send for our new
50-page catalogue.
Outfits from
$125 up; 6 to 60
lights,
CORNWELL CO.

Syracuse, N. Y.

M.
406 South Salina Street
New York Office, 43¢ Park Row Building

THE R.

ELECTRO MOTOR, SIMPLE, HOW TO

make.—Br G. M. Hopkins. Description of a small elec-
tric motor devised and constructed-with a view to assist«
ing amateurs to make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machiue requiring not over one man pow-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 64 1. Price 10 cents. To be
had at this-office and from all newsdealers.

D Screw Machine
= Products «

e in HIGH BRASS, LOW BRASS
and STERLING SILVER

from 1 inch down.

or Working Drawings

GEORGE W. DOVER CO.
Factory B Providence, R. 1.
Improved

New Duell Typewmer w5 On Credit

Shlpped upon receipt of $2.25
cash and $1 per month for
six months.

Practical as a $100 Typewriter.
<! Just the thing for small mer-
chants, drummers, professional
men, or for personal correspond-
ence. Machine co rplet(, $8.25
on _installments. $7.50 for cash.

Express Prepald. Cases $] 75. Energetic Salesmen Wanted.

a $100 Machine.  5¢4 North St-, M , 111,

COTTAGE |

We mapufacture the only small outfit :

\ ) Quotations Made From l’lodel'

Best, Fastest, Slmplest Cheapest

Machme Fully guaranteed.
THE PETTYJOHN CO.

615 N. 6th Strect, Terre Haute, Ind.

Goncrets, Rﬂlﬂfl]l‘liﬂﬂ Ulllll}l‘ﬂlﬂ
Goncrete Blllllllllg Blocks

Scientific American Supplement 1548 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives the
proporition of gravel and sand to be used in

concrete.
Scientific American Supplements 1567, 1568,
1569, 1570, and 1571 contain an elaborate dis-

cussion by Lieut. Henry J. Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientific American Supplement 997 contairs an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illustrated.

Scientific American Supplement 1564 contains an
article by Lewis A. Hicks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete with
some practical illustrations by Walter Loring
Webb.

Scientific American Supplement 1573 contains
an article by Louis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

Scientific American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Wormley,
Jr.,, on cement mortar and concrete, their
preparation and use for farm purposes. The
paper exhaustively discusses the making of
mortar a2nd concrete, depositing of concrete,
facing concrete, wood forms, concrete side-
walks, details of construction of reinforced
concrete posts.

Bach number 10

cents.

of the Supplement costs

A set of papers containing all the articles
above mentioned will be mailed for $1.80.

Order from your newsdealer or from
MUNN Q@ CO.

361 Broadway, New York City
J

$? 5 Writes as well as AMERICAN CO. (Mfrs.)
.
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floors, walks, tanks, cisterns, fence posts, etc., etc.;
bound in cloth; second edition. Send 50c. to C. C.
DePuay, Syracuse, N. Y

VALUABLE INFORMATION for those who
build, buy or rent a home. Send postal for descrip-
tive booklet. House Hints Publishing Co., Depart-
ment 28, Philadelphia.

FACTORY FOR SALE OR RENT. At Hacken-

sack, N. J. Substantial brick building, 75 x 35,
three stories. With large sheds, etec. Lot 75 x 110.
Suitable for any kind of manufacturing. Opposite

the depot of the New York, Susquehanna and
Western Railroad. For terms apply to George J.
Ackerman, 255 Union St., Hackensack, J.

BUSINESS OPPORTUNITIES.

THE CONTROLLING INTEREST in Rivet Forge
used by the largest Bridge and Structural Com-
panics. A running business that can be increased
by right party. Write for particulars. Boston
Crude Oil Burner Co. 131 State St., Boston, Mass.

AGENTS EARN $75 to $250a Month Selling “Novelty
Knives.” Your name, address, photo underpea.,h
handles; also emblems lodges, societies, etc. Kinely
tempered razor steel blades. Big Profits. Good com-
mission paid. Send 2c. stamp for great special ofler to
agents. Novelty Cutlery Co.. 49 Bar St., Canton, 0.

SIGNAL ALARM, pat. Dec,, 1905. The simplest
device for refrigerators. Repeats every 5 minutes
until the pan is empty. Need no battery. No wind-
ing. Cost little to manufacture. Rights foc sale. For

articulars ~ddress Theophile Paquette, 108 Lake St.,
eVebster Mass.

LET US BE YOUR FACTORY. Hardware special-
ties manufactured under contract, models developed.
We are specialists in patent articles. Prompt service,
first-class workmanslnio reasonable prices. America
Company, Momence, Il

MACHINERY FOR SALE.

FOR SALE.—One Shafer Ilydraulic Platen Press,
60 tons pressure; 18 inches platen with a 12-inch
movement of ram; complete, with pump belt drive,
lock-up pressure "and safety valve. Vacuo-Static
Carbon Co., Mill and Platt Sts., Rochester, N.

FOR SALE.—At Taunton, Mass., patterns, pat-
ents, drawings; 4 to 25 horse-power gas or oil en-
gines. Ten years test. Can furnish sample.
Hadwen Swain Mfg. Co., 505 Sacramento St., San
Francisco, Cal.

FINE LITHCGRAPHED LETTER HEADS, Bill
fleads, Envelopes and Checks, gives 'standmg.
Write to-day for prices, mentioning this paper.

Stilwell, 709 Pine St., St. Louis.

PATENTS FOR SALE.

I HAVE FOR SALE the U. 8. and all foreign
rights of new patent Improvements in Water Tube
Types of Bmlexs Great economizer. J. M. Col-
man,_ Everett, Wash.

FOR SALE.—Patent rights for United States on
three illustrated post card novelties. If interested

sendY 50c. for samples. W. Barker, Jeffersonville,
N. Y.
PATENTS.—Buropean Rights. I want sole

agency for Burope for good-selling patents, or might
buy rights. James R. Moodie, 73 Inverleith Row,
Edinburgh, Scotland.

fOR SALE.—Canada, Mexico and European pat-
ents on End-Gate Fasteners. A good selling article
in the United States; also U. S. patent on hoe.
Address Adolph Abraham, Corby Building, St.
Joseph, Mo.

PARTNERS WANTED.

WANTED, A PARTNER. 1 have a complete plan
for making an apparatus to be driven by gravity.
Wanted a capitalist to develop the invention. D.
Gingold, 297 Cherry St., New York City.

SITUATIONS AND PROFESSIONAL
OPENINGS.

A $5,000 POSITION is open for the right man to
manage a factory in the South. Must possess success-
ful experience. Be under 45 and prove his qualifica-
tions to an absolute certainty. Address R. C., Box
773, New York.

WANTED. — Experienced and Responsible Patent

ghts Salesman to sell territory for a new gasoline

-iron, the only perfect iryn and fully guaranteed.
A strictly business proposition.
Momence, Ill.

WANTED.—Commission salesman to handle belt-
ing in the Southern States. Write to the F. Rani-
ville Co., Leather Belt Manufacturers, Grand
Rapids, Mich. Mention this paper.

ENGINEERING WANTS.,

WELL-KNOWN EUROPEAN FIRM wants agency
for Universal Grinder, like Landis or similar pat-

America Company,

tern, first-class makers, being able to turn out

accurate machines of favorable design. Address

Hemphill, Box 773, New York.
WANTED.—Articles to manufacture in either

wood or iron, by well-equipped foundry and machine
shop. Ypsﬂantl Machine Works, Ypsilanti, Mich.

SOLE AGENTS FOR RIEFLER’S INSTRUMENTS,
Ott’s Pantographs, Drawing and Blue Print Paper,
Drawing Boards, Tables, Squares, Triangles, etc.,
Engineers’ and Builders’ Transits, and Levels of
Best Makes. Send for illustrated catalogue, Vol.
III. F. Weber & Co., Engineers’ and Draughts-
men’s Supplies, 1125 Chestnut St., Philadelphia, Pa.
Branch Houses: St. Louis and Baltimore.

HOTELS AND RESORTS.
JAMESTOWN, OPPOSITE NEWPORT., Thorn-
Ayke Hotel and 8 new cottages, furnished. Charm-
‘ng location on shores of Narragansett Bay; 15 min-

utes to Newport by ferry. P. H. Horgan, New-
port, R. L
PROFESSIONAL CARDS.
LANDSCAPE ARCHITECTS. J. H. Shepard &

Son, 302 Euclid Ave., Syracuse, N. Y. Twenty-five
years’ experience.

LANDSCAPE ARCHITECT. Wm. Webster,
North St., Rochester, N. Y. Established 1853

BUILD AT COST. Town or Country. H. A.
Horsfall, Architect, 18 and 20 East 42(1 St New
York, N. Y. Tel. 2968—38th,

LANDSCAPE ARCHITECTS AND CIVIL ENGI-
NEELRS. Wohlert & Walherg, Broadway, New York,
224 Stephen Girard Building, Philadelphia.
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Antiseptic germ, insect, and worm destroy-
er, National Medical Co. ............
Antiseptics or germicides, J. F. Ballard,
53,196,
Asphaltum, refined, Southern Refining Co..
Baking powder, cream of tartar, saleratus,
zzndchlcarbonate of soda, E. R. Durkee
Beer, United States Brewing Co. of Chicago
Beer, lager, Peter Schoenhofen. Brewing
Go. Wl et 53,149, 53,182 to
Belthreservatlves and fillers, Clmg—Surface
LG
Bitters, V. Franz Co.
Boiler compounds for preventing or remov-
i&g l{incrustation American Chemical
Boot protectors,
tectors ...l i
Root protectors, metal and metal and rubber,
Blakey’s Boot Protectors
Boots and shoes, leather,
hoe Co. oottt
Boot(s and shoes, leather, Geo. D. Witt Shoe

B00t§h an% shoes, leather, Smith-Briscoe
0i ettt
Boots, shoes, and slippers, leather, Preston
B. Keith Shoe Co. ..................
Boots, shoes, and slippers, leather and cloth,
Hanan & Son .............iviuann
Bottle nipples, nursing, Seamless Rubber Co.
Brazing compound, metallic, Weldarine

Manufacturing Co.

Bread, P. Fleischmann . 53,205
Brewers’ piteh, J. E. Hi . 53,221
Brushes of all kinds, John L.

Son €0 tiiiiiiiiiiiiii it 53,145
Brushes, tooth, C. ILoonen................ 53,271
Buckets, bottom-dumping, G. L. Stuebner. 53,188
Bulletins, financial news, R. E. Edmondson 53,141
Butter, D. E. Wood Butter Co............. 53,201
Butter, Blue Valley Creamery Co. . 53,240
Candy, P. Wunderle............ooviuiiann 53,370
Canned fruits and vegetables, Wayne

County Preserving Co......... 53,296 to 53,299
Canned fruits and vegetables, Pratt-Low

Preserving Co. ........iiiiiiiiiiias 53,326
Canned frults and vegetables, L. Landau

L 53,346
Canned pmeapple, Booth Packing Co. .. 53,267
Canned salmon, Fidalgo Island Packing Co. 53,269
Car castings, railway, National Malleable

Castings Co0. .uveeiiiiiiniinniciaiieannn 3,103
Cards, playing, New York Consolidated Card

GO i it . 53,131
Carpet warps, J. E. Reynolds & C 53,358
Cash and autographic registers, Na

Cash Register Co. ...c.cvvvienenennnn. 53,129
Cavity linings, S. S. White Dental Mfg. Co. 53,361
Cement, hydraulic, Utica Hydraulic Cement

Lo 53,368
Charcoal, L. S. Brown Charcoal Co........ 53,225
Chocolates and bonbons, R. L. Perry Co.... ..)3 397

. 53,121

53,227
53,197
53,232
53,202
53,262
53,184
53,307

53,332
53,092
53,114
53,157
53,218
53,329
53,228

53,143
53,328

53,369

Build Your Own Boat
By the BROOKS System
10,686 NOVICES

—most of them with no tool experience
whatever—built boats by the Brooks System
last year. Over fifty per cent. h:ve built

their second boats. Many have established
themselves in the boat building business.

If you can drive & nail and cut out a piece
of material from a full size pattern—you
can build a Canoe—Row=boat—Sail=

boat—Launch— or Yacht—in your leis-
ure time—at hom

The Brooks Hystem consists of exact
size printed paper Eanerns of every
part of the boat—with etailed instruc-
tions and workipg illustrations
showing each step of the work—an it emized
bill of material required and how to
secure it.

All you need is the patterns, costing from
$2.50 up—ana materials from $5.00 up.  Only
common household tools required.

We also furnish complete boats in the
Knock Down form—ready to put together.

- batisfactlon guaranteed or money refunded.
g free catalog tells how you can
bulld boaLs all styles—all sizes.

BROOKS BOAT MFG. CO,
(Originators of the Pattern System of Boat Building)
406 Ship St., Bay City, Mich., U.S.A.

ORIENT Friction Drive Buckhoard

Buckboard Establishes New World’s Record.—Ib the
New York Efficiency Contest, ¥lay 5th, the two Orient Buckboards en-
tered broke all existing records, one car going 94 miles, the other one
101.6 miles, each on iwo gallons of gasolene, neither car making a
moment’s stop for repairs or adjustments.

Don’t Strop

YOUR RAZGR

Justlather and shave with a Gillette,
the razor_that is always ready

only razor in whlch
the blade can be ad]usled for close
or light shaving, and each blade will
give an average of more than 20
sansfymg shaves without touching a
strop—in fact, you forget that you
ever owned a strop.

12 double-edged blades with each set—
all blades asceptic and none resharp-
ened; when dull, throw away as you

would a used pen.

PRICES: Triple Silver-Plated Set with
12 blades, $5.00 ; Standard Combination
Set with shaving brush and stick soap in
triple ::;llvel"-plalev:ig holders, $7.50.

10 Double-Edged Blades, 50 cents.
Sold by leading Drug, Cutlery, and Hard-

ware Dealers,

7 If not procurable, write us.  IMlustrated booklet
and particulars about our special trial offer mailed
free on application.

Gillette Sales Company
1107 Times Building, - « New York

Gillette ffvg

azo

DUSTLESS

liouse(lleamng Machinery

Stationary Plant

for private residences. Uses
power from lighting current,
$#350 and up. State size
of house.

Privateplants foroffice build-
ngs, department stores, etc,

Portable plants for residen-

A Remarkable Motor Car for $400

4 H. P. Air Cooled. Weight 600 Ib. Maximum speed 25 miles per .
hour. Average road speed 16 to 18 miles per hour. Gasoline consump tion
35 miles per gallon—oil, 90 miles per pint. Astonishing power ratio, !
equaalling 40 to 1 reduction, more than double any gear- _driven car. Will
easily ne;,ohx.te 25 per cent. grade with two passengers. Very powerful
through sand or mud. Mlore than 25 forwardspeeds, also reverse. As
noiselssy and free from vibration as any single cylinder Touring Car.
Ten-inch clearance from ground. Full eliiptical springs. Oils from seat.
Fan to keep cylinder uniformly cool. The lowest-priced and best selling
Motor Car in the world.
tory. Write for free catalog, and for agency proposition.

WALTHAM MFG. CO., Waltham, Mass.,, U. 8. A.

Cider, Barrett & Barrett ............
Cigarettes, Teofani & Co.

Cigars, L. P. Bissell ......

Cigars, Henry Tobias & Co.

Cigars, G. W. Kelly .........

Cigars, Duncan & Moorhead.............. .)3,337
Cigars, stogies, and cheroots, Independent

Tobacco Manufacturers Promoting Co... 53,344
Coats, vests, trousers, and overalls, O’Bryan

Bros. ...iiiiiiiiiinnn eeteeieeae, 53,255
Cocoa, I}ndexs & Mechener ................ 3,217
Coffee, roasted and ground, New Orleans

Coffee [ . 53,130
Color pastes, Joseph Burnett Co. . 53,316
Combs, Dr. H. Traun & Sohne.. . 53,211
Concertinas and- accordiens, Lyon Healy.. 53,180
Cordial, Societe Anonyme de la Distillerie

de la Liqueur Benedictine de 1’Abbaye

de Iecamp ........................... 53,260
Cotton piece goods, F. W, Poe Mfg. Co. 53,170
Cotton piece goods with moire finish, Gil-

bert Manufacturing Co................ 53,098
Current distributing cut-out boards, H. T.

Paiste Co. ...iiiiiiiiiiiiiiiiiiie 53,220
Dental rubber, 8. S. White Dental Mfg. Co. 53,151
Disinfectants, Kathairo Chemical Co. ...... 53,318
Display racks, J. H. BeSt.......ocvenennn.n 53,161
Dolls, Strawbridge & Clothier... ... 53,187
Dress shields, C. F. Hovey & Co. .. . 53,249
Barthenware, Warwick China Co. ........ 53,109
Egg whites, chemical and vegetable substi- ]

tute for Frostlene Manufacturing Co... 53,206
Emulsions for all conditions of malnutri-

tion, Standard Emulsion Co. . 53,366
Eraser, solid composition, F. A. Weeks.... 53,158
Fabrics of cotton, wool, or silk, white, print- i

ed, or dyed textlle Arnold Print Works 53,238 ¢
Fertilizers, Virginia- Carolina Chemical Co., |

53,275 to 53,295
Fireproof starch, Price Fireproofing Co..... 53,229
Fireworks, non-explosive and smoke emitting,

E. Wagner .......ceeveenceeceennes 53,192
I'ish, cured, G. H. Perkins.......... 53,256, 53,257
Flavoring extracts, Royal Bakmg Powder Co. 53,209
Flour, wheat, J. B. Camors & Co..... eee.. 53,093
Flour, wheat Sleepy Eye Milling Co...... 53,107
Flour, Wheat, Missouri Valley Milling Co. 53,128
Ilour, wheat, Bay State Milling Co...... 53,160
Flour, wheat, G. T. Bvans & Son.......... 53,169
Flour, wheat, Seneca Mill & Elevator Co... 53,18
Flour, wheat, Missouri Valley Milling Co.. 53,208
Food and tonic, reconstructive, Norwich

Pharmacal Co. ........cciieiiinennnann 53,353
Food, medicinal and stock, Dr. Hess & Clark 53,247
Germicides and an antiseptic compound,

J. F. Ballar@ ... ..iieieieerennenennns 53,239
Gin, Ginter Grocery 53,175, 53,176
Guava juice and sugar, mixture of, Tropic

Fruit Co. ....iiiieeenineernennnnnnnnnns 53,190
Guitars and mandolins, Lyon & Healy,

53,147, 53,148
Gum, chewing, H. D. Smith Co....cccvune 53,219
Gum, chewing, A. M. Lyon.........cceu... 53,320
Guns and rifles, shot, Winchester Repeating

ArmS CO. tiveierenenenaeeenneanonannns 53,194
Hams, shoulders, and bacon, Golden & Co. 53,177
Harrows, Roderick Lean Manufacturing Co. 53,105
Hats, Lustig Bres. ....coceeiiieievenanns 3,253
Headache cure, Celero Drug Co.......cc... 53,304
Heat regulators for boilers, furnaces, and

stoves, Fulton Co. ..........cec00ee... 53,173
Horseshoe studs, Leonhardt & CO.......... 53,127
Horseshoes, Bryden Horse Shoe Co...53,163, 53,214

Hose, fabric, Eureka Fire Hose Co0.53,167,
Hose supporters, George Frost Co....
Hose supporters, Pioneer quspender

Hosiery, Brown Knitting Co...........
Hosiery, C. Chipman’s Sons ................
Hypophosphates, preparation of,

Medical Mfg. CO. ..ovviivinnnnnnnnnns
Investment and impression compounds, S.

S. White Dental Mfg. Co.......53,360, 53,362
Jelly, dessert, Bucknam & Vanderpoel ...... 53,164
Jelly powder, S. J. Valk & Bro............ 53,191
Kerseys and cassimeres, W. J Dickey &

163 4 53,108
Kmtted hosiery, undershirts, and drawers,

Carson Pirie Scott & Co. ............ 53,094
Knives, certain named Hlbbard Spencer,

Bartlett & Co. ...........c.iiiiienn 53,178
Knives, pocket, C F. BoKer..........o.... ,115
Lamps and generators therefor for motor

vehicles, acetylene, A. H. Funke...... 53,270 |
Lamps, self carbureting, G. H. Holgat . 53,144
Leather, harness and saddlery, Ame

Oak Leather Co. ....cevvvvniiiierencnnns 53,135
Leather, sheep, kid, calf, and goat, A. B.

Clark €O0. eveirinrnrieieinnnnnnnncennnns 53,265
Liniment, Caco Chemical Co. . . hi241
Liniment, Goodrich & Jennings...... 53,245
Liniment, Hinkley Bone Liniment Co....... 53,312
Liniment for cuts and flesh wounds, W. H.

.......................... 53,334
lement fm‘ rheumatlsm and sprains, C.
Z. StONE eevveirriiiiiiiiiniiiianaenns 53,261
lements and Omtments K K K Medicine
.............................. 53,251
Magazme D M Best civoiiiiiiiiiiiieeens 53,137
Magazmes monthly, Crist, Scott & Parshall 53,215
Mattrosses, “olorado Bedding Co.......... 53, 13¢
Medicated ointment, Holloway......... 53,207
Medicinal compound. liquid, D. Michaels.. 53,348
Medicinal tablets, . H. Putnam....... 53,327

Medicinal tablets and granules, Abb

hs\ada('ho Kef Chemical
proprietary, Brandreth Co.......

Medlcm(‘,
Medicine,

. 53,331}

49,
53,345
53,199

ELECTRIC LAUNCH MOTOR. — THE

design in this paper is for a motor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. [t is intended for a boat of abou} 24 feet
over al) and 4 feet 6 inches beam, drawing 18 inches, and
is capable of propelling such craft at a speed of 7 miles
per hour. Illustrated with 21 cuts. ee SCIENTIFIC
AM ERICAN SUPPLEMENT, No. 1202. Price 10 cents by
mail, from this office and from ail newsdealers.

FREE!

L

This Valuable Compilation }
153

:
4
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2
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of tables, facts and formulas will
greatly assist in solving the prob-
lems incident to friction gearing.

We are the jargest manufact-
urers of

PAPER & IRON FRICTIONS
AND PAPER PULLEYS

The Rockwood equipment is

better and more satisfactory than

any other kind or make. Let us show you
why there is a crying demand for it in your
factory.

The Rockwood Text Book on the whole
subject will be gladly sent free to those who
need it. State occupation and firm with
which you are connected,

The Rockwood Mtg. Co.

1904 English Ave.
Indianapolis, Ind., U. 8. A.

W lﬁg";wv
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Energetic agents wanted in unassigned terri- «

tial cleaning business, $2,000
and up. We sell exclusive
| city rights. Over 85 eompanies
| now operating.

_General Compressed Air House Cleaning Co.

4467 Olive Street, St. Louis, I'lo.

THE GIORIOUS

Celebrate safe/y with a reliable firearm and
blank cartridges. Show your boy how to useit and
avoid high explosives and dangerous toys.

Young Amerlca$2 B Sofe Safo

DOUBLE ACTION
Durable
22 Caliber, 7 Shot, Rim Fire.

REVOLVER
32Caliber, 5 Shot, Rim or Center Fire,

If not to be had of your dealer send money

order, stating preference, and we will send by re-

turn mail or express, prepaid. Catalog free.

HARRINGTON & RICHARDSON ARMS CO.
328 Park Ave., Worcester, Mass.

HAmerican
omes and Gardens

BOUND—VOLUME ONE

Profusely Illustrated, Large Quarto. 426
Pages. Green Cloth Covers Pro-
duced_in Several Colors.
A Beautiful Boo!

Price $3.50
This volume. containing house plans, many suggestions for
the decoration and furnishing of the home; also for the 1m-
provement of the grounds and the gardens, is indispensable to
those requiring such infermation.

MUNN & CO., Publishers of the Scientific American

361 Broadway, New York

r—

WITH YOUR PRESENT

investigate.

Do you want to establish a plant in a field
where conditions are more favorable? There
are locations for factories of all kinds on the
Lehigh Valley Railroad.
Address or call on

ARE YOU SATISFIED

LOCATION?

It will pay you to

P. H. BURNETT, Industrial Agent,
143 Liberty St., New York
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| = Dayton Supply Co., Dept. R, Dayton, O ol

Whitewash Your Buildings

At Lowest Cost

With a ProgressSpraying and
Whitewashing Macnine. @ne
man can apply whitewash or
cold water paint to 10,000 square
feet of suréace in one day and
do better work than with a
brush. It is also adapted for
spreading disinfectants,
destroying insect pests
and diseases on trees,
vegetables and other
plants, extingnishing
j} fires, washing windows,
4) wagons, etc., and other

= purposes. The machine is
really a little water works system on wheels pbecause the easy
movement of the pump develops a pressure exceeding 80
pounds, and will raise the liquid more than 80 feet above its
own level. The Progress, 12 gallon size, costs only $21.00:
the 20 gallon size, $30.00. "It will last a lifetize and pays for
itself the fivst year. Other types of machines sold as low as
49 and $10. Write for detailed description.

Ride a Curtiss—the only

Mile a_ Minute Motorcycle

Holds the World's record of

10 miles in 8 min. 54 2-5 sec.

Baldwin’s famous Airship.

Motorcycle or Motors.

G. H. CURTISS MFG. CO,, Hammondsport, N. Y.

Same Motor used on Capt.

Send stamp for catologue of

Practical, durable, safe.

steel -

A automobile

jtion. A good

Write for descriptive literature,
58" Automobile Mfg, €o., St. Louis, Mo.

“Success” Automobile, $250

b ! e Butllt on
abu rinciple—a light, stron;

ey P tired Automobl)lzé
Runabout. Invented by
an engineer with ten
Years’ experience in
construc-
hill
climber—takes a 30 per
cent, grade. Speed from
4 to 95 miles per hour.

or List No. mg of ‘
HARRY R. GEER CO., 1015 Pine Street, St. Louls, Mo.

‘We can furnish you wnh all parts n((eswn to complete a motorcycle,
11-21

with blueprlnta, #8.00.
2 1 2 H. I’, Engine casti

with hluq)rlnts. "12,
Send stamp for our complet
]ogue of 1% h. p. single ¢
camn;.s to % h.p. double ¢
castings,

nd-Hand Motoreycles, %40,.00 up.
70 Machines.

P. i ngine castings

¥
frames, engines, wheels,
coils, batteries, belts, pulieys, spark
Send

bdl(ln(!(, will weigh up to one
quarter of a postag(, stamp.
by any amateur skilled in the use of tools, aud it will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
This article is comained in SC1EN-
Price 10
For sale by MUNN & CO 361 Broadway, New
York City. or any bookseller or newsdealer.

stages ot the work.

cents

SENSITIVE LABORATORY BALANCE
This *“built-up” laboratory
ound and will turn with a
he balance can be made

y N. Monroe Hopkins.

'IC AMERICAN SUPPLEMENT, No. 1184,

The
Adirondack
Mountains

Are now about the most central of
all the great resorts. They have
through Puliman sleeping cars from
New York, Philadelphia, Boston,
Buffalo and Niagara Falls via the

A night’s ride takes you from any
of these places to the center of the
mountains in time for breakfast next
morning.

For a copy of “ The Adirondack Mountains
and How to Reach Them,” which is No. 20
of the New York Central Lines' ‘‘ Four-Track
Series,” containing a fine map of the Adiron-
dack Mountains and adjacent territory, with
useful information in regard to hotels, camps,
lakes, rivers, etc., send a two-cent stamp to
George H. Daniels, Manager General Adver-
tising Department, Room 26, Grand Central
Station, New York.

C. F. DALY W.J. LYNCH
Pass. Traffic Mgr. Pass. Traffic Mgr.
NEW YORK CHICAGO
60 YEARS'
EXPERIENCE

TRADE MARKS
DesiGNs

COPYRIGHTS &cC.

Anyone sending a sketch and descrlFtion may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confideritial. HANDBOOK on Patents
sent free. Oldest agency for securmg patents.

Patents taken through Munn & receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Iargest cir-
culation of any scientific Journal. Terms, $3 a
year; four 1onths, $1. Sold byall newsdealers.

MURN §& Co,sersssawar. New York

Branch Office. 626 F' 8t.. Washington, D.C.

BUILD YOUR OWN MOTORCYCLE

Medicines
Orrine
lumbia

Medicines for certain named diseases, E. P.
Mertz

Metals, hand-beaten leaf,

for alcoholic and drug habits,
Company of the District of Co-

M. Spiegelberger.

Mowers and parts thereof, lawn, Hibbard,

Spencer, Bartlett & Co ..............
Musical boxes and tune disks, Lyon & Healy
0il, lubricating, E. O, Hall & Son........
Olls, lubricating, Valvoline 0il Co........
Oiled clothing of all kinds, A. J. Tower Co.
Olives, C. Gulden .................ccu....
1’(1§k111g, rubber, Gibbens & Stream........
laints, mixed, Senour Manufacturing Co..
gaints, mixed, G. W. Piper................
apaya, pineapple, and su ar,

of, Tropic Fruit Co. 8 combination

Paper and paper bags and sacks,
Hollingsworth & Whitney C;) 4‘2%12]%

gaper biags Union Bag & Paper Co .........
aper clips, spring, Ring Paper Cli .
Paper, toilet, Scot’t Pagel CI()) ..... l.p. CO o

Paper, wntmg, Sir Isaac Pitman & Sons.

Pencils and drawing charcoal, lead a
nd
Pho(}][}awtvmg, E. dG Saltmann..............
sphatic owders. i
o Woris PO Tumbord | Chemical
asters, Allcock Manufacturing Co... .. ...
gois(;n, msoct R. Drumm tuung(o
owder conta’nin herol, Crimmings-
Magrath Co. £ p . IO . .t.o.o.t.h. . .C.r.l%]fr.u.lflg&
Powder, gun, American Powder Mills. .....
Pulp and ground wood, wood, Aspegren & Co
Puzzles, rolling ball, 7. Blgham
Razors, A. Graef .............
Razors, F. A. Clauberg & Co. Cesenese
Remedies and tonics, blood, L. G. Delamothe

Remedies for canines, L. G. Atwood. .....
Remedy for certain named diseases, ]dwaui
. Baldwin Co. ...............0 ..
Remedy for certain named diseases

R Hlutrmllvl ....................
emedy for constipation, J. J. Bxen'riz;r.l
Remedy for diseases of swine, partlcularly
hog colera, Southern Hog Remedv Co..
Remedy for indigestion, Voigt & Co......
Rubber goods, certain named, Faultless Rub-
ber Co. .............iini....
Salve, green, H. J. Baker
Salve or ointment, Bickmore

Saws, J. N. Eberle & C0.....vovvvrronorr,
Sewing cotton on spools or reels, J. & P.
Coats ..o o i
Sewing machines and parts thereof, Union
Special Machine Co............. 53,235,
Sheetings, sh'rtings, drills, and ickings,
cotton, Siemssen & CO..........e.....
Shirtings, sheetings, cambrics, and long-
(ézlot(l:] bleached and unbloached G. Willis
i Shoes, leather A. 1. Bates & Co...vvuvr.
Shoes, leather, F. Mayer Boot & Shoe Co..
Shoes, Teather and canvas, Weimer, erght
& WALKID eourrennnsvnneinensoinn ol
Silver table cutlery, Curtin & Clark Hard-
ware Co.

Smelting and milling machinery, ore, Colo-

rado Iron Works Co. ....evvvvnrurnnns .
Soap, N. K. Fairbank Co,
53,226, 53,321 to 53,323, 5‘3,301
Soap, laundry, JoRN : & (,ollmgs
Soap, toilet, Geo A. Sehm!dt Covurnnnnnn,

L PN
Spices, E. R. Durkee & Co...
Spices and mustard, E. R. Dur

Staples, ete., strlps of umted E. H. Hotch-
KiSS €O, Lottt e,

Steel, Canton Steel CO. ....evvvvrnennnnns

Steel, Crucible Steel Company of America..

Stones and hones, oil, whet, water, and
l'ind, Scranton Whetstone and Abrasive
Vheel Co. v, 53,363,

Stoves, gas, Gem City Stove Co..

Stoves, solid fuel burning, heating, and
cooking, J. White

Suits, children’s, C. W.

Suppositories, W. Irnst

Susgpenders, trousers,

Wilckens ... ...l
Syrup for disguising quinin, aromatic, Voigt
T T

and maple, Chicago Concen-

Syrup, sugar
trating Co.
Tetter cure, Co
Thread, linen, L. Lmhtonstem s So
Thread, silk. I1. Rice & Co
Tin (and terne plates,

Hoopon

Follansbee Brothers

53,354

53,347
53,132

53,248
53,146
53,338
53,237
53,091
53,099
53,142
. 53,231
53,325

53,189
0‘3 343

53,156
53,365
53,230

. 53,159

53,336

53,268
53,113

53,308
53,301

53,339

53,342
53,200

. 53,330
53,212

53,171

d3 119
53,250
53,236
53,259
53,264
55305
53,110

53,140
53,117
53,352

. 53,310

53,341

53,349
53,096

. 53,097

53.100
53,244

53,216

53,116
53,118

53,364
53,122

53,133

. 53,179

53,203

53,193
53,263

................................... 53,150

Tobacco pipes, cigar and -cigarette tubes,
Adolph Frankau & Co. .............. 53,112

Tobacco, smoking and chewing, Independent
Snuff Co. .ot 53,315

Tobacco, smoking and chewing, Fluhrer To-
bacco Co. .ot .. 53,340

Tonic cordial, Voigt & Co. . 53,213

Tooth filling, gutta percha, e
Dental Mfg., CoO........ooouu.... 53,152, 53,153

Tooth paste, S. S. White Dental Mfg. Co.. 53,359

Typewriter ribbons, F. 0. Mittag.. .)'3254 53,350

Undergarments, women’s comhlnatlon, Leona
Garment Co. ........ii.iiiiiieiin.... 53,101

Undervests, Jerseyq and drawers, Levi ’

3 SErAUSS & €O, vrvonenenennnin o) 53,102

Valves, Dunham, Carrlgan & Hayden Co.. L1665

Varn " sh spirit, Ball Chemical Co.......... o:i,:m?

Vegetablo compound, Kloczewski & Co...... 53,224

Vermifuge, Parker Blake Co......... 53,355, 53,3506

\ofmg machines, Triumph Voting Machine

................................... 53,233

Wall tms J. Prescott............ 53,185

Washing machines, H. S. Judd 53,317

V\vafm mineral, J. A. Horn.. 53,314

Water, mineral. Die  Acti t
Apollinaris Brunnen ......... .. 53,335

Wax, S. S. White Dental Mfg. Co. .. 53,258

“vhlﬂkx L. J. dler ............. .o B3 111

\'Uuskv A. Guckenheimer & Bros. .. 53,124

Wh S. T. Harvey & Son....... .. 53,125

Hoffheimer Bros. .. 53,126
A. A. Wolf & Co...... .. 53,134
E. Eising & Co... .. 53,166
Freiberg & Kahn....... .. 53,172
Pardridge & Blackwell. .. b3,181
P. Hamburger Co....... . 53,246
S. Binswanger & Bro. .. 53,266
J. Nathan.......... . 53,324
J. R. Schneider...........c.ccoo... 53,154
Woolen and__worsted piece goods, Shacka-
maxon Worsted CO. .ueeevveevsnnnnnnas 53,10€
LABELS
““Brightine,”’ for a polish, I H. ... 12,911
“Co](\mans Mustard,” for mustard R Cole-
.................................. 12,909

“EL-Z “"a\,” for an ironing wax, C.
Newbourg ..oviieieneneneensnoasasannns 12,910

“Plincess Hair Tonie,”” for hair tonic, F.

rehm ... i 12,907

“Whlto Elephant Cough Cure,”” for a medi-

cine, W. C. Strong..ceceeeececscsscess 12,908
PRINTS.

‘““Highest Prices Paid for Tobacco Grown
With Virginia-Carolina Fertilizers,”” for
fertilizers, Virginia-Carolina Chemical
L Y . 1,683

“If You Please—Don’t Merely ask for
Flour,”” for flour, Washburn-Crosby Co. 1,682

“‘Parsons,’’ for manganese bronze and
white brass, William Cramp & Sons
Ship & Engine Bldg. Co. .........c0e.. 1,684

A printed copy of the specification and drawing

of any patent in the foregoing list, or any

patent

in print issued since 1863, will be furnished from

this office for 10 cents,
number
given.
York.
Canadian patents may now be obtained by

provided the
Address Munn & Co.,

name and
of the patent desired and the date be
361 Broadway,

New

the in-

ventors for any of the inventions named in the fore-

golng 1list. For terms and further

address Munn & Co., 361 Broadway, New

particulars
York.

| — TR

A South Bend Watch Frozen in
Solid Ice Keeps Perfect Time

Your jeweler has a costly chronometer which he
expects to keep absolutely perfect time.

He places this chronometer under glass, in a perfectly
horizontal position and at
an even temperature.
disturbs it just as littie as
possible because he knows,
probably from experience.

that it would

fected by change of con-
ditions, and such a chrono-
meter, carefully guarded
and cared for, WILL keep
time to the minutest frac-
tion of a second, but it must

be so guarded

Every adjusted South
Bend Watch must, before it
{ is sent, out to your jeweler,

keep perfect

for second with one of

these master
BUT —
ehronometert

conditions of every-day life.
Indeed, il must stand, be-

fore leaving
without fail

slightest degree, tests that
are twice as wearing as any

watch ever r

It is baked in an oven heated to 10) degrees Fahren-

SOUTH BEND WATCH CO.,,

it must keep this

heit and kept for hours in a refrigerator at freezing
point and must not vary even a second.

You might freeze it 1n a block of ice without affecting
its timekeeping qualities in
the slightest degree.

Of course such care is ex-
pensive for us. It requires
the most costly workman-
ship.

It pays because we know
that our watches will be
accurate to the second at
all times. ‘

Kvery South Bend Watch
must also keep perfect time
in every position and not be
affected by the jarsand jolts
of railway trains, horse-
back riding, automobiling,
etc. We guarantee them to
be perfect timekeepers.

South Bend Watches are
sold only by reliable jew-
elers. You can get them
nowhere else. If your jew-
eler does not sell them senad
us his name and we will
mail you an inteiesting
book ‘“How Good Watches
are Made,” and also a little
device illustrating the manner in which our watches
adjust themselves to every temperature.

Dept. 16, SOUTH BEND, IND.

He

be easily af

to do it.

time second

timepieces—

imeunder the

the factory,
ure in the

eceived in ordinary use.

WHERE
ANSWER
PROOF®

CAN YOU BUY THE LATEST AND BEST AUTOMOBILE
PARTS, SUNDRIES AND SUPPLIES?

NEUSTADT AUTOMOBILE AND SUPPLY CO.

726-730 S. 18th STREET, ST. LOVIS, MO.
“OUR 1906 CATALOGUE AND DISCOUNT SHEET.”

WANTED

A Thoroughly Competent
Master Mechanic

Familiar with all details of modern shop practice
and management, and experienced in the manu=
facture of Threshers and Traction Engines.

He pre-
fers you
totake

gan you
Ad- e com-
fortable

dress, stating qualifications, experience, etc., without your 50c.
- into y
“MASTER NECHANIC,” the GOR- anto your
Room 4 No. 131 E. 4th St., Cincinnati, O, | § vantages ? GORDON
They are Suspenders
made in as any dealer
four lengths should be glad
—33, 35, 37 éOO ﬁni) in_the
‘ WRITE "EOR. STIMATE ON ANY. ARTICLE %{7“'111 ‘éot 1“011: meet  the largL:
¢ YOU: WANT MANUFACTURED body. Thay demsnd. If your
EXPER slide” freely in dealer hasn’t
y
the back equal- them hecan order
izing the strain, them from any job-
without friction, ber. You do not
bulk or unsightli- want the “just as
— ness. The slide buc- good” suspender. You

[ JACHINES |
R.d anc Bottlers Machinery. LTER
MFG. CO.. 899 Clinton St., Mllwaukce, Wis.

want the GORDON.
It’s the GORDON
or no suspenders
today for you.
Get a pair

kle and cast-off are
the “fixed in a sec-
ond” kind. If
your dealer

won’t supply

Corliss En%ineu. Brewers

you write us somewhere
MUDEI.S EXPERIMENTAL WORK, | {20 your busi- GORDON
inventions developed. Special Machinery. ery and we Suspenders

E. V. BAILLARD. 24 Frankfort Street. New York.

will send you are made by

RUBBER.

PARKER STEARNS & CO.,

a pair on approval
and you can remit in

the Suspender

the coin card which (g Brains of this
is enclosed. country.

GORDON MANUFACTURING CO.

Expert Manufacturers
Fine Jobbing Work

228-229 South Street. New York

Men ard boys wanted to learn plumbing, plastulng,
Special offer life scholarship fifty dollars,

bricklaying.

easy payments.
Free cataiogue.
Tenth Avenue‘ New York. Chicago. St.Louis.

Department i5 New Rochelle, N. Y.

Vast FortuneinHardwoods

Position and union card guaranteed
Coyne Bros. Trade Schools, 239-243

MODELS and EXPERIMENTAL WORK.

MechamcalJa IIle Electrical Devices.

Noble tract Mexican timber lands now in market.
137,000 acres in State of Tamaulipas. Impregnable
Government title. Mostly virgin forest rich in Ebony,

Small Machinery.
ENZ, 310 Hudson Street, New York.

ELS

ESTABL/ISHED /1867

Rosewood, Mahogany, Live Oak, Cedar, dyewoods and
kindred growths. Three intersecting streams, easy
rafting to near Tampico barbor. Superb agricultural
and mining prospects. Ideal climate and cheap labor.
No promomon scheme. Early deal spells millions {x’t

CHICAGO MODEL WORKS |
179 £ MADISON STCHICAGO, ILL.

WRITE FOR CATALOGUE OF MODEL SUPPLIES.

MODEL A

Electrical and Mechanical Instruments. Small Mach’y
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York

ger acre. Particulars on request fromSnr. E.
YZA UIRRE, Palmer House, Chicago.

ND EXPERIMENTAL WORK.

PROPOSALS.
ROPOSA LS will be received at the Bureau of Sup-

MQRELRIS !

P plies and Accounts, Navy Department, Washing ton,
D. C., until 10 o’clock A. M., June 26, 1906, and publicly
opened immediately bhereatter to furmsh forthe naval

station, Olongapo, P.1, a steel brid e, 60-toot span,
15 foot roadway To be delivered on the water front a

INVENTIONS PERFECTED
UNION MODEL WORKS
13 S0.CLARK 35 EMICARO,

BE A

Send for our f

School of Watchmaking, 904 Globe Bldg., St. Paul, Minn.

New York, N. Y.. or San Francisco, Cal., at the option
Of the contractor. Copies of plans_can be obtained
upon application to the Bureau ot Yards and Docks,
Navy Department, Washington, D. C. Applications for
proposals should Tefer to Schedule 580. Blank pro-
posals will be furnished upon apphcatmn to the navy

WATCHMAKER

ree book, How to be a Watchmaker. Stone

Telegraphy

pay offices, New York , N and San Francisco, Cal.,
or to the Bureau ‘I‘ B. H ARRIS, Payma.ster-
General U. S. N. 5~ "3 06.

Circular free. W ondertul
automatic teacher. 5 stvles
2up. OMNIGRAPH
0.. Dept. 52, 89 Cort-
landt St., New Yorl.

AN AID

DEAF

0. TIEMANN & CO., 107 Park Row, New York

STEEL TYPEWRITER TYPE
‘W e make, or will furnish com lete outfit for making,
NEW YO TEN

all styles. CIL WORKS,.
100 eW York,

FOR THE SEN™ ON TRIAI, ab-
solutely FREE of ex-

pense or risk. Address

assan Street,

pr

athome, with your own Laboratory, Write
for our Electrical Manual ot directions for
100 experiments,

STUDY ELECTRICITY

“We Analyze Everything”

At Reasonable Rates

Investigations and Researches. Processes improved.
Patent litigation, etc.

MAX D. SLIMMER, Ph.D., 403 Eilsworth Bldg., Chicago

Let us tell you the low

ice of our Laboratory.

COLUMBIA SCHOOL, SUPPLY CO.
Indianapolis, Ind.

T. H. Hanl

Your Vacation

may be spent in one of Nature’s playgrounds, where buoyant, clear air, 12,000
closely linked lakes and streams, genial sunshine, virgin woods and hlgh-
lands, splendid trout-fishing, cookmg that will make you fat, canoeing, loafing.
and running across mighty nice people will re-create you in mind and body.—
Algonquin Park and surrounding district in Ontario, Canada, is the place,and
the Grand Trunk Railway System is the way. Through car connections
from Boston, New York, Buffalo and Chicago. "Write for our resort booklets
on Algonqum Park, Muskoka Lakes, Georgian Bay, and Temagaini Region to

ey, N. E. Pass. Ag’t GRAND TRUNK RAILWAY SYSTEM, 360 Washington St., Boston
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Scientific American

JunNe 9, 1906.

@E MANUFACTURE MOULDED AND

'SPECIAL RUBBER GOQDS OF, EVERY

DESCRIPTION, AND CAN FURNISH

ANY SPECIAL RUBBER ARTICLE
TO YOUR SATISFACTION:

CRRBELTING &PAckpy
Q&\snmcmmmssmﬁm@%
NEW YORK

Stationaries, Portables, Hoisters. Pump-

A\ ers, Sawing and Boat Outfits, Combined
with Dynamos.

y Gasoline, Gas, Kerosene.
Send for Catalogue.

State Power Needs.

E CO., Box 148, STERLING, ILL.

CHARTER GAS ENGIN
Atl varietiesatiowest prices. Best Raitroad
Track and VWagon or Stock Scales made.
Also 1000 useful articies, inciuding Safes,

S[;ﬂl [}S Sewing Machines, Bicycles, Tools. etc. =ave

Money. Lists Fr.-e CHICAGO SCALE Co.. Chicago, Il).

ep_ e
Magnifying Glasse
For over half a
century our work
has been the
making o f lenses.
Whenever you
need a pocket
glass be sure
and get a B. & L.
They are shown here. 3 lenses, nickel mounting, 80 cents.

CATALOG FREE

Bausch & Lomb Opt. Co., Rochester, N.Y.

NEW YORK BosToN WASHINGTON
CHICAGO SAN FrRANCISCO

Avoid the annoyance of
overflowing oil. Here’s a new
device you have long sought, The

CAN'T SPILL Lomerr PILLER

Lantern
tells you just when you’ve poured
enough kerosene. Sent prepaid up-
on receipt of 25c. Our catalogof
Household Labor Savers is {ree
with all orders. Wilmot Castle Co.,
17 AElm £t.. Rochester, N. Y.

Tools! Tools! Tools!

and all you want to know abont |
them. Our Tool Catalogue No. |
22 is a cloth-bound book of 950
pages. If you want to “know
it all” about Tools you should
send for this book at once
Sent post-paid on receipt of
$1.00 which will be retunded
from your first purchase from
us of $10.00 or over.

TMONTGOMERY & CO.
105 Fulton Street, N. Y. City

Business Necessity CAPACITY 999,999,999

“Thefamous Calculating Machine Enthusiastically endorsed the world over. Rapid, acca?
fate, simple, durable. Two modeli: oxidized copper Ginish, $6.00; oxidized silver finish, with
€a¢.810.00. prepaid in U. S.  Write [or Free Bookletand Special Otfer. Agents wanted. §

i C. E. LOCKE M'F'G CO., 25 walnut 5t.Kensett,Jowa

Why Mot Whistle by Power?

Hand whistles are played cut. They are use.
less for long distance signals on the water-
Your Launch needs something better.

The Watres Gas Engine Whistle
connects with your engine using spent gas.
Whistle blows simultaneously three loud,
strong notes of chromatic scale and can be
heard 3 miles. Send for free booklet.

Watres Mfg. Co , 1137 Broadway, N. Y. City

THE ‘LEADER.”

13 H. P. Gasolene Auto-Marine Engine

Built like a watch., Peautifully Finished. Accu-
rately Constructed. Light, Strong, Reliable, and

N’t’)iseless in operation. ~ Suitable for launches
from 15 to 19 feet in length. Price complete,
475 net, no discount. Thoroughly guaranteed.
Perfect Speed Control. Complete descriptive Cata-
log uponapplication. Manufactured by

CLAUDE SINTZ,

Machinists!

} for Taking Measure-
' ments is the

Wiet-Goethe
Combination
Gauge

Now offered
far the first

time to those
interested

Pattern Makers
Electricians!
Draughtsmen!
Everybody!

FULL SIZE
Seale graduated to 64ths
of'an inch  Protra
tor in degrees and
numbered.

keeps y_u
coshy's
your

WIET-GOETHE COMBINATI
delay accepting this proposition; write today.

time and
sarily the
most ex-
p ensive,
neitheris
it a toy.

The Hartford Fire Insurance Co., which uses
six Comptometers, writes:

‘Most of our work requires results only and for this purpose
we find no other machine as reliable and rapid as the Compto-

meter. We use in our banking department a $375.00 adding and
listing machine, We make use of this only where a list is re-
quired.””

1t is your next move.

Tool Makers! F R E E !

A New, Scientific, yet Simple Device

informed. and 1t is written so all
1.00 A YEAR.

subscription at once, )
ON GAPUGE FREE at once. If not just as represented, send the gauge right back and we will refund your money. Don’t
Remember, your dollar back tomorrow if dissatisfied.

Modern Machinery Publishing Company,

he
Outside Caliper,

This
Gauge
enables one

|lo sgl;'fe all

the different

and cificalt AT HAND,
roblems

fich  orise NEVER

in the shop or

eisewhere,

i

MACHINERY

euclosing $1.00. and we will mail you MODERN

ALWAYS

A TOOL CHEST

IN YOUR VEST POCKET

WERE YOU EVER, when called upon to per-
form some mechanical work, confronted by almost
unsurmountable difficulties because you did not
bave the right kind of tooi to take measurements ?
. 4. Combination Gauge combines: an
an Ingide Caliper, a Di-

IN THE WAY

AGENTS
WANTED

Edge, an Angle Edge, a Depth Gauge, a Try
Square, a Center Square, an Angle Pro-
tractor, a Center Gauge and many others
too numerous to mention. Takes ail measure=

scope, accurately and

ments  within its
quickly.

Made of superior steel by expert mee
chanics, no time or expense being spared
to insure absolute accuracy. ‘T'he me-
chanic and practical man will find use
for it under all circumstances. Comes
enclosed in a neat Jeatherette case with
metal trimmings s0 as to be conveniently
carried in the pocket. Here is a

SPECIAL OFFER

We Want to Increase the Subscription List to our MNonthly Journal

The foundation ot civilization rests on inventions of new machinery. To keep abreast

of mechanical progress should be the aim ot every intelligent man.

can understand it, and the best illustrated of its class. |

We want to get you started reading this paper lr‘céglxulailylgxiglﬁh.erefore make vou this offer.
; NG

ublication
llé‘IEle
) end us
TRY every month for One Year and a

Our
MODERN MAC

Suite 915 Security Building, Chicago

A Good Calculating Machine

gives better satisfaction and saves more money than
almost any other modern invention.

Saves over-
The best is not neces-

New York,

headaches, too.

The Western Electric Co.,
writes :

We have over twenty Comptometers in use in our different
houses. We have experimented with most all the adding and
multiplying machines on the market and have come to the con-
clusion that for all-around work the Comptometer is the best.””
(Have since purchased 18 more.) .

Meyer Bros. Drug Co., St. Louis, Mo.,
writes:

“ We use the Comptometer exclusively in our billing depart-
ment ; whilst we have other adding machines in different depart-
ments, ninety per cent of our additions are made on the Compto-
meter. A great time saver. executing work accurately and
promptly."”

Pelt & Tarrant Mfg. Co., 55N. Market St., Chicago

STEAM USERS

Relnoow  Packing

‘The original and only genuine
red sheet packing.

The only effective and most
economical flange packing in ex-
istence.

Can’t blow Rainbow out.

For steam, air, hot or cold
water, acid and ammonia joints.

Beware of imitations.

Look for the trade mark—the
word Rainbow in a diamond in
black, three rows of which extend
the full length of each roll.

Manufactured exclusively by

PEERLESS RUBBER TIFG. CO.
16 Warren St., New York

1% h.p. engine only, $33.15
3 h.p. engine only, 44.00

New Model
1906

DETROIT
AUTOMARINE

Motor

The Smoothest Thing That Runs
Noise, friction and Uncertainty reduced to a minimum.
The result of a high standard of manufacturing—which means every
piece of metal tested—not by rule of thumb, but by scientific methods,

on a testing machine built for the purpose.
From foundry to user, the DETROIT AUTO-MARINE MOTOR
passes in its various stages under one organization head. .
e are making 10,000 Auto-Marine Gasoline engines
this year, not merely assembling parts made in various factories.

WE MANUFACTURE THE MOTOR COMPLETE
AND GUARANTEE EVERY MOTOR WE MAKE

1% H.P., $33.15. Engine only
3 H. P. willdevelop 4 H. P., $44.00. Engine only

For stationary power purposes, we equip these engines with the Auto
Adjustable - Governor, at-an addition of ‘$5—making one of the most
satisfactory gasoline engines for power purposes bult.

Write for Catalog describing Auto-Marine Motors
1 to 20 H. P. and Auto Adjustable Governor.

DETROIT AUTO-NARINE CO.
75 E. Congress St., Detroit, Mich.
F. G. Havrr, Mgr., 95 Liberty Street, New York

The Bourse, Philadelphia
The only builders of Auto-Marine Engines
1n the World

|
|

\OLD GALVANIZING.
MERICAN PROCESS.  NO -ROYALTIES.
SAMPLES ano INFORMATION on APPLIGATION: -

NICKEL

Electro-Plating
Apparatas and Material,

THE
Hanson & VanWinkle
Oay
Newarli, N. J.
30 & 32 S.Canal St.
Chicago.

TO FILL

The ORIGINALand ONLY GENUINE

CONKLIN'S

Simply dip in the ink, press with the
thumb, and the CONKLIN PEN is
filled and ready for instant use. It is
simple, convenient, eflicient, with no
complex mechanism and nothing
to get out of order.

The elastic ink reservoir is
compressed by the presser bar
under the thumb, and, when re-
leased, instantly draws in the
ink throughthe feed channels
at the point. The quickly ad- %&
Jjusted lock-ring prevents .ink..
frombetngforced outagain, Feeds
regularly until the last drop of ink
in reservoir isused. Alwaysresponds
without kick or balk. Cieans itself
as easily asitis filled. Fully guar-
anteed.

If your dealer does not handle
the CONK LIN PEN,let us make
you our Special Offer to Fountain
Pen Users. Full informa-
tion, with illustrated cata-
logue, sent upon request.
Sold by dealersevery=
where.

THE CONKLIN PEN CO.,
514, 516, 518 Jefferson Ave.,
Toledo, Ohio,

- 93 Reade St., New York.
1652 Curtis St., Denver.
414 Market St., San Francisco.

American Agencies, Ltd., 38 Shoe Lane, Fleet
St., London, E. C., En% Rae, Munn &
Gubert,- 47 Market St., Melbourne, Aust.

To Manufacturers and Inventors

London Firm of good standing, possessing every facility fer success-
fully plaumg on Pritish market time and lavor-saving inventions or any
manufactured article of merit, is open to take up the sale in United
Kingdom of an additionai good line, either on purchase or agency
arrangement. .Address ‘* London Importers,”” Box 713, New York.

o,

MINIATURE ELE

gasoline engines.
THE CARLISLE & FINCH CO., -

CTRIC

2

RAILWAY TRAI

N

All kinds of small trolley cars and railways operating on two-inch gauge track. Small dynamos and parts of

Send for Catalogue B. . ;
$3_ K. Clifton Avenue, CINCINNATI, OHIO

33 E. (

Write for Catalog.

Civil Engineering and Surveyors’ Instruments

DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES

‘We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING
INKS, or SUR VEYING and ENGINEERING INSTRUMENTS

A. S. ALOE CO, 507 Olive Street, -

“Sent Free.”

S
St.

Correspondence Solicited.

Mo.

Louis,

Soldiers’ Home, Calif, P. O. Box 85, March 5, 19t 6.
Ready Mfg. Compan{; Rochester, N. Y.
The Ready Draughting Instrument came to hand to-
day and I am delighted with it. ¢ Multum in_Parvo ”’—
great. Yours respecttully, Walter F. Jones.

. Utica, N. Y., P. O. Box 87, keb. 2, 1906.
Ready Mfg. Company, Rochester, N. Y.

Enclosed please find M. O. for ‘which please send one
combination protracior, rule, etc., same as I bought
some two weeks since, as advertised in the “Technicil
World Magazine.” Yours very truly,

F. W. Sunond.

™\
The Ready Draughting Instrument

Can be carried in the pocket, and accurately perforu.s all
the services of Compass, T-Square, Triangles; and Protractor
combined. Never in your life have you seen
such wonderful efficiency in a single tool. Sent
prepaid on receipt of #1.00, and your money
back if you want it.

READY MANUFACTURING CO
. 601 Livingston Bldg., Rochester, N. Y.

boat.

on’t leak, dry out and
absolutely safe,
sink.
sportsmen.

Mullins Steel Boats

buily of steel with air cham-
bers in_each end like a life
Faster, more buoyant,
ractically indestructible,
are
‘They ean’t
o calking, no bailing, no trouble.

Clotor Boats. Row Boats,

Hunting and Fishing Boats

Write for Catalogne

Every boat is guaranteed.
The ideal boat for vleasure. summer resorts, parks. etc.

THE W. H. MULLINS COMPANY, 118 Franklin St.,, Salem, Ohio.

Highly endorsed by

§ 292 S. Front St., Grand Kapids, Mich.

Gasoline Engines

Just a little investigation and comparison with
others will show their superiority. Strength,
Simplicity, Efficiency and Econcmy are the
distinguishing marks of every I. H. C. power.
Adapted to use in shops of all kinds, pumpiug,

experiment stations, etc.
Portable types. Sizes
Write for catalogue.

industrial plants,
Horizontal, Vertical,
from 2 to 15 horse power.

International Harvester Company of America
(Incorporated) :
? © Monroe Street, Chicago, Ill.

PLENTY OF CURRENT

for your storage batteries can be had at all

| ftimes by installing an Apple Bat-
' ery C)harger on your auto, boat or
k engine.

Kee{)s the current strong and
| swme. No de

ays or trouble from faulty \
| ign.tion. ’I}Xnte Igor full ixi?t"rirmitinn i’( "

to-day. e Dayton ectrica - Y
2 Co., 98 St Clair St., Dayton, /RO
o. Battery ~
Charger

hi

- G*ARD FREIL RTSURFALES
-~ RINDE

FOR- UP. To.
ACCURATEGRAPIDTLUE o
15 to 21 South Olinton Street.

CHBESLYS: o (At ik usa





