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SANITARY AND SCIENTIFIC.

It is not many years since the Street Cleaning De-
partment was accustomed to gather together the refuse
of the homes and the thoroughfares of New York city,
load it into barges, tow it out past Sandy Hook, and
dump it into the sea. This primitive method of dis-
posal of the city’s wastes was adopted in the belief
or, perhaps, to speak more truly, under the pretext,
that the heavier refuse would sink to the bottom, and
the lighter portions would be taken in hand by the
kindly winds of Heaven, and distributed everywhere
but in the vicinity of Greater New York. As a matter
of fact, the greater part of the floating matter came
back, to form an unsightly and unsavory fringe along
the foreshore of New York harbor and of the many
seaside resorts located on the neighboring coasts.
Largely owing to the efforts of the late Col. Waring,
whose memory must ever be enshrined in the hearts
of a grateful municipality, if not in its public places,
we have changed all this, and to-day the barbarous
method of dumping at sea has been practically abol-
ished. TUnder the more scientific methods now adopted,
the city’s waste is waste no longer. What part of it
is not sold is put to city uses, and much of it is actu-
ally made to render a profitable return. The heavier
matter, which used to find its way to the bottom of the
sea outside Sandy Hook, where, at times, it caused
trouble and misgiving to mariners by tending to form
bars and shoals, is now used in the production of new
land for the use of the city. Thus, at Riker’s Island,
the filling in with the city’s heavier refuse has re-
sulted in the production of 84 acres of land, each of
which is estimated to be worth $10,000, and by the
year 1910 it is estimated that the total amount of
made ground will have reached 270 acres. Down at
Coney Island the same work of reclamation is being
carried on, and 80 acres of the sunken meadows that
border Coney Island Creek has been reclaimed and
brought up to grade. We understand, moreover, that
the United States government is prepared to purchase
ashes from the city to fill in the large section of
ground which it is making at the southerly end of
Governor’s Island. So much for the heavier refuse.
The lighter refuse has also been rendered profitable.
In the first place, the privilege of picking over the
rubbish is let by contract, and a good price is paid
for the same. What the contractor rejects is used as
fuel in the boiler room of the city’s new plant at the
Williamsburg Bridge. The operating expenses of this
plant are paid by the money received for the picking-
over contract. The plant serves to light the Williams-
burg Bridge, the Street Cleaning Department’s stables,
and the public schools in the immediate district. It
cost $83,000, and it produces a revenue equivalent to
$52,000 a year. The Chief of the Street Cleaning De-
partment is certainly to be congratulated on the fact
that the present methods of disposal'of city wastes are
at once scientific, sanitary, and commercially profitable.

CAR BRAKES AND STEEL DUST.

In the course of an official report made not long ago
to the. New York Rapid Transit Commission, on the
sanitary condition of the Subway, the author, Dr.
Soper, draws attention to the amount and character
of the black dust, which he considers to be a matter
of no little importance. Probably most of the Subway
passengers have noticed this dust, which already in
twelve months of operation has done much to discolor
the light tints and tiled surfaces of the Subway. They
will be interested to learn that chemical analysis shows
that this dust contains 62.78 per cent of metallic iron,
the particles of which it is composed ranging in size
from fragments that can almost be seen with the naked
eye to pieces less than 1-25,000 of an inch in diameter.
The greater part of this pulverized iron is the result
of the grinding up of brake shoes, the daily loss in
weight of which is surprisingly large. The ‘“smudg-
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ing” effects of this dust are due to the presence of
about one per cent of oil, which is sufficient to give
it secure lodgment upon all surfaces. Dr. Soper states
that an amount of this dust which is too small to be
weighed with accuracy is capable of producing a black
mark upon white linen which can be seen at a distance
of twenty feet.

Another point mentioned in the report as having
been investigated in its relation to sanitary conditions
is the temperature, which in summer is found to be
decidedly higher in the Subway than on the street
outside. During the hottest week, August 4 to 10,
of this year, the average daily temperature for the out-
side air was 73.2; in the Subway it was 83.1. This
increase in temperature is mainly, and probably almost
entirely (though the doctor does not say so) due to
two features of Subway operation, which more than
any others cc_)ntribute to the excellence of the serv-
ice, namely, the rapid acceleration of the trains by
the electric motors, and the rapid stopping of the
trains under the powerful action of the Westinghouse
brakes. Each of these operations is accompanied by
the generation and radiation of heat, both from the
motors and from the brake shoes. The heating of the
motors is not only inconvenient to the passengers dur-
ing the hot weather, but it represents a loss of a cer-
tain proportion of the power that is taken up from the
third rail. The heat generated at the brakes presents
another actual loss, to say nothing of its effect in
raising the subway temperature, and the inconvenience
occasioned by the metallic dust into which the shoes
are ground.

Dr. Soper suggests as a method of solving the
difficulty of overheating, the introduction of some
regenerative control, by which the motors shall act as
generators during the period of retardation, and thus
serve the double purpose of stopping the train and
converting the momentum into electrical energy. The
proposal to brake the trains by means of the motors
is not a new one, and it is said to be open to the objec-
tion that heat will be generated in the motors when they
are acting as generators, to an extent that will make the
reduction in heating over that produced by the brake
shoes of inconsiderable quantity. At the same time we
note that one of the vice-presidents of the Erie Rail-
road has stated that, during an inspection which he
recently made of the Valtellina three-phase railway,
where the regenerative system is used on down grades
and in reducing speed, he found that there is a decided
saving, not only through the return of energy to the
line, but also in the reduction of wear and tear to
brake equipment and the tires of wheels.

‘We are decidedly of the opinion that, whatever may
be the merits of the regenerative system as a means
of reducing brake-shoe wear, and eliminating the pres-
ent dust and heat, there is another method which
should by all means be given fuller consideration in
designing the new Subways that are now under consid-
eration. We refer to the method of assisting accelera-
tion and retardation by placing each local station at
a summit of a short grade, so that in approaching
a station the train is running up grade, and in start-
ing from a station is running down grade. The princi-
ple has been applied in the present Subway at a few
stations in a very limited degree. It would be entirely
feasible to increase the grade and length of these
approaches, even if it should be done to the extent of
eliminating all level track between stations that are
only a quarter of a mile apart, as many of them are.
An investigation of the problem will show not only
that it would be possible to make an enormous reduc-
tion in the amount of necessary braking power, but
that the amount of current required for starting the
local trains and bringing them to the desired velocity
could also be greatly reduced.

—_———— el —— ————
THE REORGANIZATION OF THE BRITISH NAVY,

Further important steps in that reorganization of
the British navy which has been in continuous pro-
gress during the past three years have resulted in a
saving during the present year of $17,500,000; and a
further economy of $7,500,000 will be effected during
the next twelve months. Notwithstanding this heavy
reduction in the expenses, the strength and efficiency
of the navy have been considerably enhanced. The de-
partment realizing that success and efficiency are large-
ly dependent upon the morale of the men, and their
willingness to throw their energies into the work in
hand, have carefully scrutinized the record of every
man in the service, and have discharged from the fleets
all those men (over 1,000 in all) who were considered
to be undesirable; and with regard to the vessels them-
selves, the Admiralty have continued the policy of
dismantling vessels that do not come up to the modern
standard of a useful unit for fighting purposes. This
policy was inaugurated over a year ago, when no less
than one hundred vessels were sold out of the service

- in one fell swoop. A further number of ineffective ves-

sels have been discarded, so that now the navy is com-
posed entirely of the most modern types of warships.
The crews of the dismantled vessels have been drafted
to the reserve fleet in home waters. This fleet will be
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kept in commission ready for instant service, and each
vessel will be manned by a full crew.

An important step has been taken with regard to
the constructional programme. During the past few
months the naval executive have been carrying out
careful investigations, among both private and govern-
ment shipyards, to ascertain the shortest time in which
the various types of vessels could be built and armed
complete, ready for sea. The Admiralty are them-
selves practically testing the matter with the construc-
tion of the 18,000-ton battleship ‘“Dreadnought” at the
Portsmouth government dockyard. This vessel was
commenced early in October last, and is to be launched,.
completed, and armed ready for commission within
eighteen months from the laying of the keel. The in-
quiries among the private yards have proved so satis-
factory, that the department intend in future to play
the waiting game, ascertain what the other powers are:
doing, and then act accordingly.

The Admiralty intend to build four large armored
cruisers annually, and this number will not be exceed-
ed unless unforeseen contingencies arise. Owing to the
rapid strides in the development of warship equipment
both offensive and defensive, in future the shipbuild-
ing programme will be confined to one year, and the
construction of a number of vessels will not be spread
over a number of years, as has heretofore been the
practice. There will never be any difficulty, however,
should exigencies so demand, in increasing this out-
put to coincide with the naval developments of other
powers,

Owing to the alterations in the balance of power due
to the recent war and the removal of the political vor-
tex from the Far East to Europe the various fleets have
been completely rearranged and the home fleets con-
siderably strengthened. These are now composed as
follows, the armored cruisers including the powerful

vessels of the “Powerful” and “Diadem’ classes.
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The Admiralty have made arrangements to carry out
maneuvers in June next upon a scale which has never
been attempted before in the history of the British
navy. The whole of the various fleets in different parts
of the globe, together with the reserve fleet in home
waters, comprising 397 vessels, are to act together in
their respective waters. In this series of maneuvers
the recently elaborated scheme for the protection of
trade will be severely tested, and it is being arranged
for the shipping interests to co-operate with the fleets
for the elucidation of this difficult problem.

L
THE HEAVENS IN JANUARY.
BY HENRY NORRIS RUSSELL, PH.D.

There are now two telescopic comets in sight at
once. Schaer’s comet, at present south of the equa-
tor and very faint, is still observable with powerful
telescopes, and a new comet was discovered by Gia-
cobini at Nice on the morning of December 7. It was
in the morning sky, near Arcturus, and was moving
slowly toward the sun. ]

The first rough calculations of its orbit have come
to hand, and show that it is now rapidly approaching
the sun. It will reach its perihelion about January
20, and at that date will probably be within twenty
million miles of the sun an(_l many times brighter than
it is now; but as it will be on the far side of the sun,
it will not be a conspicuous object. After its peri-
helion passage it will be south of the sun, and visible
only in southern latitudes, so that its whole period of
visibility in our northern skies is only a few weeks.

This is the case with many comets, and it is there-
fore necessary, from the astronomical point of view,
that the news of a comet’s discovery shall be telegraph-
ed over the world at once, so that observations shall be
secured. To wait for the mails, or for the printing of
even a weekly periodical, would be altogether too slow.

A regular organization exists to meet this need.
When a comet is discovered in this country, the news,



DECEMBER 30, 1905.

together with the comet’s position in the sky, and the
rate and direction of its motion, is telegraphed at once
to the Harvard Observatory. The corresponding ‘“cen-
tral station” in Europe is at Kiel in Germany. As soon
as the news is received, it is distributed broadcast to
all the institutions which subscribe to this scientific
form of news service and cabled across the Atlantic
for similar distribution in the other hemisphere. The
first observers of the comet likewise send in the results
of their observations to the central office, so that in two
or three days there are available enough observations
to serve as a basis for an approximate orbit. Then with
the distribution of information about this orbit, and of
the ephemeris, or series of predicted places of the
comet derived from it, the work which demands tele-
graphic speed is usually at an end. .

The actual messages are much shortened by the use
of a telegraphic code. This not only saves money, but
works for accuracy, as long series of numbers are very
liable to errors of transmissicn. But as an additional
check, every message ends with a “control word,” which
represents the arithmetical mean of the numbers given
in the preceding words, so that the existence of an
error in the message can thus be detected.

THE HEAVENS.

The winter constellations now display their full mag-
nificence. Orion is a little east of south, with Taurus
above on the right, and Canis Major below and to the
left. Sirius is now well up in the southeast, and below
it appears the irregular cross of stars which marks the
position of the Great Dog’s hindquarters.

Above Sirius on the left is Procyon, the only bright
star in Canis Minor, and higher up are the twin stars
of Gemini. The upper one, Castor, is a very fine dou-
ble, whose two components revolve about one another
in a very elliptic orbit in a period of about 350 years.
They are now beginning to approach one another, and
in about sixty years (according to the best calcula-
tions) they will be three or four times as close to-
gether as they are now, while the line joining them
will be at right angles to its present position. Each
of these two stars is attended by an invisible dark
companion, whose existence is made known to us by
the spectroscope. One of these revolves about its pri-
mary in about three days, and the other in about nine.
Finally, the faint star which attends the system at
some fifteen times the distance between the bright
ones is moving with them, and must be in motion
about them in an orbit whose period must be numbered
by tens of thousands of years.

Below Gemini- is Can.cer, marked only by the small
star cluster called Praesepe, and below this again are
Leo, just rising, and the head of Hydra to the south-
ward. Auriga, Perseus, Cassiopeia, Cepheus, and Cyg-
nus lie in successive order along the Milky Way, the
last juét setting in the northwest. Aries, Andromeda,
and Pegasus are south of them, and then Pisces, Cetus,
and Eridanus, in the very dull southwestern sky.
Ursa Major is on the right of the pole, and Ursa Minor
and Draco are below it. The only conspicuous planet
is Jupiter, near the meridian, though Saturn and Mars
are visible in the southwest in the early evening.

THE PLANETS.

Mercury is morning star throughout January, but is
best visible in the early part of the month, especially
about the 4th, when he is farthest from the sun. He
rises about one and one-half hours before sunrise, that
is a little before 6 A. M., but he is so far south that
he will be low down near the horizon and hard to see.
Later in the month he gets too near the sun to be well
seen.

Venus is morning star, but is practically invisible, as
she rises only 40 minutes before the sun on the 1st,
and is even nearer him for the rest of the month.

Mars is evening star in Aquarius, and sets at about
9 P. M. in the middle of the month. He is moving
eastward among the stars at about three-quarters the
rate of the sun’s apparent motion, so that the sun over-
takes him very slowly, and he remains an evening star
for several months. Though now far from his greatest
brightness, he is in a part of the heavens where there
are no bright stars, and Saturn alone competes with
him in the southwestern sky.

Jupiter is in Taurus, south of the Pleiades, and
comes to the meridian at 8 P. M. in the middle of the
month. Transits or eclipses of his satellites, visible in
the evening, occur on the 1st, 8th, 10th, 16th, 17th, 24th,
and 31st. They have a tendency to come on the same
days of the week, because the first satellite makes four
revolutions about Jupiter in 7 days 2 hours, the second
satellite two revolutions in 7 days 21 hours, and the
third satellite one revolution in 7 days 4 hours. Hence
at-the end of a week all three come back very nearly
to their original positions, but at a later hour in the
evening. The fourth satellite, whose period is 16 days
18 hours, does not come into any such arrangement.

Saturn is evening star in Aquarius, and sets about
8 P. M. on the 15th. He is about 10 degrees below and
to the right of Mars.

Uranus is in Sagittarius, too near the sun to be
observed. Neptune is in Gemini. On the 15th he is in
R. A. 6h. 37m., dec. 22 deg. 12 min. north, and crosses
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the meridian at 11 P. M. Only in powerful telescopes
can he be distinguished from faint stars, except by his
motion from night to night.

THE MOON.

First quarter occurs at 10 A. M. on the 3d, full moon
at 11 A. M. on the 10th, last quarter at 4 P. M. on the
17th, and new moon at noon on the 24th. The moon is
nearest us on the 20th, and farthest away on the 4th.
She is in conjunction with Jupiter on the 6th, Neptune
on the 9th, Uranus on the 22d, Mercury on the 23d,
Venus on the 24th, Saturn on the 26th, and Mars on the
28th. The conjunction with Saturn is close, and an
occultation will be visible in the southern part of the
United States; but as it will happen in the day time
(about 2 P. M.) it is doubtful if it can be seen.

Princeton, 1905.

CALVIN MILTON WOODWARD.
BY MARCUS BENJAMIN, PH.D.

The American Association for the Advancement of
Science has held since its inception in 1848 ﬁﬁty-four
meetings, and of these only one, that of Charleston,
in 1850, was held in the Southern States. The chang-
ing of the time of meeting from summer to winter
has made it possible for its members to gather occa-
sionally in the South, and therefore the fourth winter
meeting will be called to order in the old historic city
of New Orleans on December 29. Last year its delib-
erations were presided over by William G. Farlow,
the distinguished cryptogamic botanist of Harvard
University, who will yield his high office this year to

CALVIN MILTON WOODWARD.,

Calvin Milton Woodward, famous as an educator and
as an engineer,

Prof. Woodward was born in Fitchburg, Mass., on
August 25, 1837. His father, who was of English an-
cestry, was a sturdy farmer and a highly-respected
town official. The boy, like many other New England
lads, spent his summers on the farm doing his full
share of the work, and then was sent to school during
the winter months. In time he passed through the
high school, and in 1856 entered Harvard, where the
muscle and brawn acquired on the farm at once gained
for him a place on the college crew, and in four races
he rowed in the winning boat. Studies were not neg-

lected, however, and he was graduated in 1860, deliver- |

ing an address at Commencement on “Archimedes as a
Mechanical Engineer.”

Soon after graduating he was made principal of the
Brown Classical High School in Newburyport, Mass.,
and after a year’s service secured a leave of absence
and enlisted as a private in the 48th Massachusetts
Volunteers. He was soon elected first lieutenant, and
later captain, and served in Louisiana until August,
1863, when the regiment was sent home and mustered
out of service. He participated in the siege and cap-
ture of Port Hudson, and in the patrol of the Missis-
sippi River.

On returning to Newburyport he resumed his duties
as principal of the high school, and taught Latin,
Greek, and mathematics until July, 1865, when he re-
signed to accept an appointment in St. Louis, where
he has since remained. In the autumn he began his
career as vice-principal of the Smith Academy of
‘Washington University. During the illness of Chan-
cellor Chauvenet, charge of the mathematics division
was given to him. The assignment proved a fortunate
one, and in 1868 he was made assistant professor cof
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mathematics in the university, receiving three years
later an appointment to the full possession of the chair.

In 1868 also he prepared a plan for the organization
of a polytechnic department which was accepted, and
in 1871 he became dean of the new department. Later
Nathaniel Thayer, of Boston, contributed largely to
the funds for erecting a new wing to the old university
building, and in his honor the chair held by Prof.
Woodward was named the Nathaniel Thayer Professor-
ship of Mathematics and Applied Mechanics. In the
active occupation of this chair Prof. Woodward still
continues, and all of his teaching is done in connec-
tion with the College and the School of Engineering
and Architecture.

While dean of the School of Engineering Prof. Wood-
ward came to realize and appreciate the great defects
of secondary education in the United States. Accord-
ingly in 1879 he organized shop work, first for the stud-
ents in the engineering course; and finding that the
subject matter was easily within the grasp of boys from
fourteen to sixteen years of age, he planned a second-
ary school in which tool work and drawing should be
integral parts of the course of study. In a word, he
planned the St. Louis Manual Training School, and was
successful in finding friends to furnish means for its
endowment. The school was opened in 1880 with a corps
of teachers chosen by him, and with a course of study
which he prepared. He became its first director, an
office which he has ever since held, although in recent
years the personal attention given by him to the school
is less than formerly. The St. Louis Manual Training
School is the pioneer of its kind in the United States,
and has served as the model in organizing other similar
schools. In his own words, he believes the best prac-
tice is to “put the whole boy to school,” for then, as
another has added, “you will have a whole man by
and by.”

Prof. Woodward is the author of “The Manual Train-
ing School” (New York, 1887) and ‘“Manual Training
in Education” (1890), both of which have been favor-
ably received and are accepted authorities on the
subject.

In addition to his work in connection with the uni-
versity, the greater opportunities which his youthful
enthusiasm had hoped for in St. Louis soon manifested
themselves in many fields. In 1878 he was elected to
the Board of Schools of St. Louis and served one year,
failing of re-election in consequence of his opposition
to the practice of teaching German in the elementary
grammar schools. Later he was active in securing a
new charter for the Board of Education, and on its
adoption in 1897 he was chosen a member of the first
board, and was re-elected in 1899 and 1905, serving
twice for a term of a year each as president. The
work of the St. Louis Board of Education is well
known, and Prof. Woodward’s influence on it is easily
recognized and appreciated. In 1892 he was appointed
a member of the Board of Regents of the University
of Missouri, and has served for six years on that
board, the greater part of the time as its president. -

Prof. Woodward was prominently connected with
the Louisiana Purchase Exposition held in St. Louis
in 1904, serving as chairman of the International Jury
of Awards to pass upon aeronautic matters, and alsc
as president of the Aeronautic Congress. His eminent
services in the cause of science and education gained
for him in 1884 the conferment of the honorary degree
of Doctor of Philosophy by Washington University.

He has been very active in many State and educa-
tional associations and is now a member of the Na-
tional Council of Education. For many years he has
been a member of the St. Louis Engineers’ Club, and
for a time was its president. Likewise he has been
president of the Society for the Promotion of Engi-
neering Education, as well as holding membership in
the American Society of Civil Engineers and the
American Society of Mechanical Engineers.

His connection with the American Association for
the Advancement of Science began with his election
in 1882 to membership. Two years later he was ad-
vanced to the grade of Fellow, and in 1899 he was
chosen to preside over the Section on Social and Eco-
nomic Science, and in 1903 over the Section on Mech-
anical Science and Engineering, with the rank of vice-
president on each occasion. In 1904 at the meeting
held in Philadelphia—where twenty years previous he
had received his first preferment—the council, recog-
nizing his eminence, elected him president of the
association, an honor worthily earned and most fit-
tingly bestowed.

In addition to many papers that he has published,
among which may be mentioned “The Theory of Plane-
tary Equinoxes,” “The Theory of Compressed Air,”
“The Efficiency of Gearing under Friction,” “The Rise
and Progress of Manual Training,” “The Meaning and
Value of Manual Training,” and ‘“The Intellectual
Value of Manual Training,” he is the author of
“The History of the St. Louis Bridge,” a royal quarto
volume of about four hundred pages, which Senator
Hoar described as ‘“the history of a great and noble
achievement, calculated to fill the breast of every-true
American with emotions of pride and delight.”
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NEW ELECTRIC CAPSTAN AT ANTWERP.
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

In general the capstan plays only a secondary part
in the large seaports. This is not the case at Antwerp,
where we find a great number of them, and they are
constantly in use. For instance, on the Escant wharf
there are at least twenty-seven. In order to see the
importance of the capstans on the Antwerp quays we
may mention the special conditions which occur here.
A great part of the ground at the wharves is covered
with large storehouses or shedS which serve to store
the freight. The storage sheds are separated from the
Escant River by a set of rails upon which travel the
large hydraulic cranes of the port. Between the large
rails of the cranes a track has been laid for the rail-
road cars, which can thus pass along underneath. An-
other railroad track lies back of the series of store-
houses. The latter is the track of the main railroad
which connects the wharves with the South Depot. As
it was not possible to take the railroad cars from one
of these tracks to the other through the sheds in order
to load or unload them on the quays, another method
had to be used, and for this purpose a series of plat-
form trucks running across upon rails between the
tracks was made to carry the cars over from one track
to the other. The carrying trucks are moved back and
forth by means of caipstans. When we remark that
as many as 1,200 cars per day are shifted between the
tracks it will be seen what an important service is
given by the capstans. In view of this, and as the
amount of freight to be handled at Antwerp is always
on the increase, it was decided to look for a better
method of operating, and as the system of electric cap-
stans had already been used with considerable success
on some of the leading railroads, in France and else-
where, it was thought that they would give a much
better and quicker method of operating. Accordingly,
the Municipal Technical Department, under the direc-
tion of M. Royer, the chief engineer, had a series of
tests made with a new form of electric capstan, built
by the Haarlemsche Machine Fabrik, which had
already attracted some attention. The company de-
signed and built several different forms of this appar-
atus before finally coming to the best form to be em-
ployed under the conditions which prevail at Antwerp.

After several trials they at last adopted the type of
electric capstan which we illustrate here. When closed
and ready for action the capstan has the form of an

upright cable-drum formed of a single cast-iron piece. .

An iron platform, imbedded in the brick paving, sur-
rounds it, and on one side is a push-pedal which the
attendant uses for throwing on the electric motor. The
second view shows the convenient arrangement which
is adopted for overturning the apparatus as a whole
upon its trunnions, so that the lower part is brought
up for inspecting the motor and the mechanism. The
sectional view shows the arrangement of the electric
motor and also of the mechanical device which was
adopted for operating the motor and giving the needed
changes of speed. The first form of capstan which was
designed used the ordinary method of controlling the
motor speed, that is, by a circular switch having a cer-
tain number of contacts and throwing a variable
number of resistance coils into the current circuit. In
practice this was found to have some disadvantages, as
if the attendant did not work the lever properly he
was apt to start or stop too quickly and thus give a

bad shock upon the motor. Besides, the systein of con-

necting all the motors in parallel on the circuit was
found to use a cable of too high a section and therefore
expensive. In the present form, M. Thury adapted his
well-known meth-
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the effective work which is done, and there are no
heavy shocks at starting.

The present form of capstan has an electric motor
which will give about 20 horse-power, working at 450
revolutions per minute when at full speed. The motor

A PEPPER WITHIN A PEPPER.

is placed vertically in a cast-iron support: which is
bolted to the main plate. A bronze pinion on the
upper end of the motor engages with a large gear
which is mounted directly on the capstan. The motor
is tightly inclosed in its case and has a set of openings
for reaching the inside. Into the casing passes a rod
which carries a rack for shifting the brushes of the
motor about the center. By means of a lever the rod
is joined to the main foot-pedal, 4, so that upon press-
ing it down the brushes come from the zero position
up to the maximum. Mounted on the lever is a switch,
B, which puts the motor in short circuit at the upper
point, thus throwing it out of action. As the lever is
provided with a counterweight, ¢, when the pedal is
free, the motor is always thrown out. A dash-pot

Electric Capstan, Closed and Ready for Action.

which is placed below the pedal prevents it from being
pushed too quickly, but it does not retain the action
of the counterweight when it falls. The case might
happen where the capstan was set in motion with-
out having the rope around it and thus would run-free
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from load. In this case it might run at a dangerously
high speed, but an apparatus has been provided for
taking off part of the current in this case and auto-
matically cutting down the speed. Another device cuts
off all the current from the capstan when it is not
in use.

il
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A DOUBLE PEPPER.

The accompanying photograph explains itself so fully
that only a few words of elucidating text are required.
The picture shows one of those peculiar pranks which
nature sometimes plays, in this case two peppers, one
of which has grown within the other. Naturally the
inner fruit is even more distorted than the usual
pepper.

++Br—

Researches on Rubber Plants.

It has been known for some time that besides the
usual tropical rubber-producing plants, we find two
others, the Funtumie and the Lendolphia. Certain
species of these plants give a milk which coagulates
and forms a very elastic rubber, while the milk of
other species gives simply substances which have not
the nature of rubber. Until within recently it was
considered that we have two distinct species, but since
1891 some facts have been published which seemed
to show that the plants of the same species might be
indifferently rubber-bearing or the contrary. If this
fact were confirmed, it would be a great drawback to
the cultivation of these plants, seeing that the results
would always be uncertain. A French savant, A.
Chevalier, has been making a series of observations
during seven years in widely different parts of tropical
Africa, and he considers that the above idea is erron-
eous, and that all the plants of a rubber-bearing
species will produce rubber if under favorable
conditions. Among others he studied the Land-
olphia owariensis and finds that in the greater part of
its geographical area, from French Guinea to the
Congo, experimenting upon thousands of plants grow-
ing in the forests or plains, at altitudes varying from
the sea-level up to 4,000 feet, he was always able to
extract a rubber of good quality, and other botanists,
such as H. Lecomte and R. Schlechter, came to the
same results. Besides, the two species known as the
Eulandolphia of Stapf always contain a rubber of high
quality coming from the bark of the trunks. When
below the second or third year the young branches of
all these Landolphia are lacking in rubber, but after
that time it commences to appear. But it seems that
in all the rubber plants this condition prevails. The
Manihot glaziovi is another plant which was observed
and cultivated during the last voyage in West Africa.
Contrary to some statements, there is no relation be-
tween the form of the tree and the amount of milk
which it gives, regarding the three-lobed or the five-
lobed plants. Besides, the form of this plant seems
to vary considerably. While all the plants do not give
the same yield, this variation does not belong specially
to this species. In general, the productiogn of rubber
by any of the caoutchouc plants is an individual qual-
ity. This may differ from one plant to another, but
whenever a species yields a good quality of rubber, all
the trunks and native branches of the plants are found
to contain more or less of it.

.
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Amelioration of Old Age.

If old age could be secured without much of the
burden now attending it, there would be the gradual
ripening and mellowing of all the functions of the body
and mind. If, in short, the human organism could be
s o constructed
and cared for that

od of connecting
all the motors in
series upon the
line. In this case
it is possible to
change the speed
of the motor
by simply shift-
ing the current
brushes around
the commutator
as is done in an
ordinary dynamo,
but here the shift-
ing can be done
completely around
the circle, so as
to start the mo-
tor, bring it to
different speeds,
and then slow it
down This
method has many
advantages, the
principal one be-
ing that on start-
ing the motor,

it would continue
its functional ac-
tivity like the
wonderful “o n e
hoss shay” until
the time of its
final dissolution,
such a consum-
mation is devout-
ly to be wished.
The medical pro-
fession will find
its best exponent
in the service of
senectitude. A n
old age without
illness or demen-
tation, a ripen-
ing without de-
cay, a completion
of the functional
activity without
t h e Dbreaking
down of any or-
gan are steps to-
ward which the

the power taken
from the line is
proportioned to

Capstan Overturned to Bring Up the Lower Part for Inspection.

NEW ELECTRIC CAPSTAN AT ANTWERP.

medical pro fes-
sion may well di-
rect its energies,
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A RAPID PHOTOGRAPHIC PRINTING APPARATUS,

The apparatus is designed to produce duplicates of
drawings principally, which will be reversed as to
color but positive as to letters, figures, writings, etc.,
without the use of a printing frame and with greater
facility. It is also adapted to make positive prints
from film or flexible negatives.

As will be noticed in the accompanying illustration,
the machine consists mainly of two rollers, about three
inches in diameter, similar to the rolls in an ordinary
clothes wringer, mounted one above the other; the
upper one is solid, covered with soft felting material,
and runs in slotted bearings at each end, having pres-
sure springs above 10 exert pressure on the lower roll.
This latter is morc complicated, but runs in solid
bearings. It consicts of a glass cylinder about one-
eighth of an inch thick, having a metal plug in one
end with suitable ventilation openings, and a shaft to
fit in a bearing in the supporting frame. The other
end of the glass roll is open and is held in position by
outside roller bearings, supported in the frame. On
the interior of the transparent roll is a shade held
stationary, extending the full length of the roll, which
has a slot in its upper part directly under the contact
point of the two rolls. Supported upon another re-
movable frame is an incandescent candle-shaped elec-
tric light bulb made long enough to equally illuminate
the slot in the shade within the glass cyl-
inder, or, in other words, to illuminate
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In operation the sheet of drawing is laid upon the
platform, then over it is laid a sheet of slow bromide
paper with the sensitive side upward, the motor is
started, and the drawing and sensitive sheet are push-
ed or fed to the two rolls. The time of exposure, or

S

DETAIL OF CONSTRUCTION OF PHOTOGRAPHIC
PRINTING APPARATUS.
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as white, reading the right way, while the ground is
black, or the reverse in color of the original.

INSECTS FOUND IN AMBER.
BY JACQUES BOYER.

Aristotle attributed to amber a vegetable origin;
Averroes and Cesalpin believed it to be a species
of camphor. Theophrastus considered it the fruit
of a submarine plant. Dioscorides thought that it
was a product of acacia, while Buffon took it to
be the wax of the ant and hardened honey. To-day,
according to the opinion of geologists, it can be as-
serted that amber is derived from the solidifying of
the resin of a pine which grew near the Baltic region
during the tertiary epoch. According to the approxi-
mate estimate of M. J. Sollas, the continents 400,000
years ago had a different orography, and all northern
Europe from certain culminating points was under
water. The peaks of the Apennines, the Alps, and
the Pyrenees were alone visible. Prof. R. Klebs has
advanced the theory that an island, or perhaps even
a vast territory, existed, which communicated with
the Scandinavian country and extended as far as the
south of Emgland. On that now submerged country
there grew gigantic conifers, which exuded the preci-
ous yellow resin that both the Phceenicians and Romans

were to use to enrich their dress and
ornament their houses.

only the section of the drawing or film
at the actual point of contact of the two
rolls. The electric lamp is inserted at
the open end of the glass roll. In the
diagram showing a section of the glass
roll below, the small circle is the electric
light bulb, and the solid circle with a
break in it the light shield. Gears at
one end of the rolls cause the latter to
rotate with equal speed. In front and
behind the rolls are platforms arranged
for feeding in the drawing as the rolls
are rotated. It is highly essential in this
machine that the rolls shall revolve with

a continuous, steady music-box-like mo-
tion, in order that the light may act
equally upon the whole sensitive surface.
An uneven movement will show in the form of lines
across the print. It was found that a small electric
motor produced the right effect, although the machine
could be operated as well by a spring or weight suit-
ably geared up. It will be observed the shaft of the
small motor (similar to an electric fan motor) at-
tached to one side of the platform has a spiral worm
screw on its end which engages a gear wheel; from
this gear the speed of rotation is still reduced by other

APPARATUS FOR MAKING BROMIDE PRINTS WITHOUT A PRINTING FRAME,

of the passage of the drawing through, is about thirty
seconds. The exposed sheet is then developed and
duplicates are obtained by simply repeating the opera-
tion, all in a dark room. The time of exposure can
be varied by inserting resistance in the motor circuit
to make the motor rotate faster or slower if the draw-
ing is thin or thicker.

In the case of film negatives, the intensity of the
light may be reduced by interposing between the lower

These trees rotted, and after a series
of generations fossilized, leaving their
effused sap, which formed little by little
the immense beds of amber, which are
being excavated to-day.

Fig. 1. This opinion is corroborated
by certain specimens of amber containing
vegetable débris, as one of the photo-
graphs shows. However, the most curious
phenomenon of all is that the amber is
the tomb of millions of insects. Thus is
formed the most ancient entomological
museum of the world.

Until now it has only been possible to
give pictures more or less exact of in-
sects surprised in their aerial dances by
this viscous trap, more than four thou-
sand centuries ago. However, now, thanks to the
orthochromatics, we have been able to photograph
these insects, although they are in specimens of amber
of various depths, whose colorations vary from a light
yellow to a dark brown. We reproduce here the exact
specimens exempt from all explanation, and absolutely
authentic.

On account of the new geological disturbances, the
amber was imbedded in fields of lignite, where the

1.—A specimen of amber with vegetable debris. 2.—A Diptera surprised in its flight (magnified 3,8). 8.—An amulet of amber secreting two gnats. 4.—Bruchida (magnified 3,8). 5.—A Coccinilla

enlarged three times its natural size,

interchangeable intermediate gears, until the right de-
gree of movement is ascertained for a given thickness
of drawing or negative to be run through. The dia-
gram shows plainly the principle of the appar-
atus,

6.—Perlida (magnified 1, 6).
INSECTS FOUND IN AMBER.

glass light roll and the negative one or two sheets of
translucent celluloid. When the right thickness has
been determined by experiment, duplicate prints may
be made with certainty. By exposing through the
back of the sensitive sheet the print shows the writing

7.—A Petrobius (magnified 2, 8). 8.—Blatta (enlarged twice). 9.—Sipula,

waves unceasingly washed it out, only to be thrown
back again on the shore, principally in the environ-
ment of Koenigsberg. It is by this magic mirror of these
minute mummies that we have reflected the fauna of
ancient times. The insects are very well preserved
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because the oily ether killed them rapidly. Once they
were ingulfed by the wind in a ‘“womb nobler than
Cleopatra’s,” as the poets say. (Figs. 2 and 3.) For
instance, look at this Diptera surprised in his flight,
or the amulet of amber which embalms two gnats.
Is not nature an admirable entomologist? What col-
lector could arrange more artistically the legs of a
frog in his collector’s case?

Fig. 4. The micrographies show the most common
species of insects found in trees. Here also is a
Bruchida resembling the Coleoptera and closely re-
lated to the Bruchida whose larve cause so much
trouble to our peas, beans, and other grains. Here
(Fig. 5) is also a Coleoptera, which one might take for
a lady-bug killed only yesterday.

Fig. 6. Let us observe this Perlida with its reddish
orthopteras, smoked wings and elongated bol7. Noth-
ing is easier than to identify it with its photograph.

Fig. 7. The following picture, reproduced after a
specimen taken from the cabinet of Dr. Capitan, is
harder to explain. It is prcbably a Petrobius, which
has moved in its death struggle, which would account
for the indistinct outline of its body.

Fig. 8. We can distinguish the hairs on the legs of
the Blattid. Besides, it would be extraordinary not
to recognize in the tree this perfect type of cosmopoli-
tan insect. Finally, among the Diptera, to which we
alluded above, we have a great variety to chooose
from. For example, there is that magnificent Sipula
(Fig. 9) whose species is distributed over the whole
globe. One can distinguish even the nerves on the
wings, and also his little broken legs, a proof that he
fought desperately to escape death in that resinous
and translucid sepulcher.

Let us admit, when we finish our visit to this the
most ancient of entomological collections which mortal
can dream of, that these butterflies, ants, and flies of
amber, of which several resemble the species found in
warm countries, are proofs that millions of centuries
ago the shores of the Baltic had a tropical climate.

THE MAGNITUDE OF THE OIL INDUSTRY.

The total production of petroleum during the past
year far exceeded that of any previous period of simi-
lar duration. This great increase over former years is
fairly well apportioned, and occurred in practically all
the individual oil-producing countries. If the flow of
the wells in certain districts fell off, the decrease was
more than counterbalanced by the discovery and ex-
ploitation of oil-bearing strata in other regions. The
United States made great advances not only in total
production, but in her percentage of the output of
the world. During 1904 this country was credited
with nearly 54 per cent of the total, which aggregated
the stupendous number of over 219 million barrels of
42 gallons each. Of this quantity the United States
produced 117 millions.

It is almost impossible to grasp the magnitude and
extent of nature’s bounty in this respect. The engrav-
ing published in this number of the SCIENTIFIC AMERI-
cAN purposes to demonstrate graphically what it would
mean if this enormous number of barrels of oil or
their contents were gathered in one place, though it
is difficult merely to conceive of such a possibility.
If we could form a vast chain, each link being repre-
sented by one of these 42-gallon’ barrels, with all the
units in contact with the two immediately next to
them, we would have a band of such magnitude that
it could be passed around the earth equatorially no less
than five times, and even then there would still re-
main a length over a thousand miles. If all the oil
contained in these 219 millions of barrels could be
poured out upon the ground, it would be possible to
cover with a thick film of oil a surface greater than
the entire combined area of the States of Rhode Island
and Delaware—something less than a hundred billion
square feet.

If we should desire to place this vast quantity of
liquid in a single tank, we would have to build a struc-
ture 1,500 feet long, 250 feet wide, and over 3,300 feet
high, a huge rectangle beside which the greatest edi-
fices constructed by man, modern or ancient, would
dwindle to insignificance. As the engraving shows,
the Park Row Building and even one of the great pyra-
mids of Egypt can merely be used as units of measure
when compared to this enormous receptacle.

To further illustrate the magnitude of the last year’s
production of oil, the artist has shown a student’s lump
of the usual type, capable of holding the entire quan-
tity of illuminating oil refined from the total output,
and has compared with it the famous 1,000-foot high
Eiffel Tower. The tank of this inconceivable illumin-
ating device would be cylindrical in form, 1,200 feet
high, and 650 feet in diameter, and would contain over
3,025,000,000 gallons of refined oil. If we should light
this lamp it would burn steadily, night and day, for
one month and would give forth in light 3,628,260,000
standard candle power; or to understand better the
significance of a flame of this power, it would give
light equal to that produced by nearly three million of
the electric arc lights in general use.
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Why Do the Hands ot a Jeweler’s Dummy Watch
Point to 18 Minutes Past 8 0°Clock?

It seems to be a general impression that the exact
minute when Lincoln was shot is marked by the hands
of every jeweler’s sign-watch—an impression which
seems to have been given by jewelers themselves.

The baselessness of this yarn, which has gone all
over the country,.is to be seen at once from the fact
that President Lincoln was shot by Booth at about
11:30 o’clock in the evening, and died about 10 o’clock
the following morning. Therefore the clocks do not
represent the time of the event. That they were not
intended to represent such time is proven by the fact
that jewelers’ dummy clocks have shown that time
since the early part of the century.

All the clocks prior to 1861 did not show that time
any more than they do to-day. Some of them show
five minutes of one, some fourteen minutes to nine
and other positions, but in nearly all the hands are
equidistant from the figure twelve. As far as 18 min-
utes after 8 or 18 minutes of 4 is concerned, this is
probably used because in this position the hands are
most symmetrical, the first being one-third the dis-
tance from 12, and the second two-thirds. In this
position they leave a long sweep above for the imprint
of the jeweler’s name and address, and do not interfere
with the diagram of the seconds dial when such is
used.

How the Lincoln story got into circulation we do
not know, unless it was the offspring of some report-
er’s imagination. It has undoubtedly been kept alive
for business as well as sentimental reasons.

A certain dummy-clock maker in New York has ob-
tained considerable advertising on several occasions
by telling a story to reporters about a jeweler rushing
into his father’s place after Lincoln was shot, and ask-
ing him to paint the face on the dummy clock he had
ordered at 18 minutes past 8 to represent the hour that
Lincoln had died; that his father liked the position
of the hands in that way and used it on subsequent
clocks, making a stencil from which all markings were
done. The story, as it goes round, in most cases is
to the effect that after Lincoln was shot, a meeting of
the National Jewelers’ Association being then in ses-
sion, the jewelers resolved to perpetuate the time on
their signs, and the resolution was adopted to this
effect; but inasmuch as there was no National Jewel-
ers’ Association at that time—in fact, there was no
meeting of jewelers of which we have any record—the
story is a yarn on its face, even if the proof was not
clear that such a position of the hands had been com-
mon prior to 1861.

O

The Carrent Supplement.

The current SupPLEMENT, No. 1565, opens with an
article on the hydro-electric power plant of the Brembo
River, by Dr. Alfred Gradenwitz. Excellent illustra-
tions accompany his presentation of the subject. Mr.
Louis A. Hicks’ paper on Reinforced Concrete Con-
struction is concluded. An excellent résumé of the
purpose and construction of the Simplon tunnel is pub-
lished. Mr. Schoop’s exhaustive analysis of the Edison
accumulator is concluded. The use of the earth in
high-tension transmissions is discussed by Emile
Guarini. An exhibition was held recently in Paris
which was of more than usual archaological interest.
The instructive relics which were there exhibited are
described and illustrated by the Paris correspondent
of the SciENTIFIC AMERICAN. Mr. S. F. Emmons con-
cludes his historical summary of the theories of ore
deposition. Henri Coupin writes on insect paper mak-
ers, tells how decayed wood is chewed and converted
into pulp, and gives, besides, the details of the hornet’s
method of making paper. Some interesting expansion
experiments, which can be cheaply conducted by any-
one, have been devised by M. Rémy. These experi-
ments are described.

-
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Charles Craske.

Charles Craske died on December 17 at his home in
Woodbridge, N. J. It was Mr. Craske who, in 1862, at
the suggestion of Horace Greeley, first cast from a
mold a page of the Tribune, and thereby became the
inventor of stereotyping.

Charles Craske was born in London in 1822. He
came to the United States in 1852 and settled in New
York, where he started an electrotyping business. In
a short time every big paper in the country had adopted
stereotyping.

.

Winner of the Glidden Trophy.

It was due to a typographical error and the phonetic
similarity of the two names that, in our recent review
of the year, the credit of winning the Glidden trophy
was given to a Peerless instead of a Pierce car. Tne
Glidden contest was fully described in our issue of
August 12, 1905, when the winning of the trophy was
properly credited.

Lake Titicaca, the largest lake in Peru, and the
highest navigable lake in the world, is to be tapped

for the purpose of securing eleatric power.
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Engineering Notes.

What shall be the cast of mind and what the mental
equipment of the testing engineer? TUpon the first of
these topics it is difficult to say much that is positive.
It is perhaps easier to say what kind of mind will not
succeed in this branch of engineering. We will per-
haps all agree that he should be independent, self-
reliant, gifted with the power of analysis of facts as
well as with the power of drawing conclusions from
the data at hand. He should be ingenious in devising
methods to demonstrate the points at issue and a care-
ful observer of data. He must keep himself free from
bias or prejudice and take especial pains that he does
not deceive himself. He should be fond of experiment
and have a genius for it. Many times during our
nearly thirty years’ attempt to do something in the
line of the work of a testing engineer we have had
occasion to paraphrase the Latin apothegm, and say:
‘“Experimenters are born, not made.” He should keep
constantly in mind the end to which his experiments
tend and understand clearly the effect of every step in
the progress of his tests, and its influence on the final
result. Above all, he should be a thinker. No man
who, when a problem is presented to him, simply
searches his memory for whatever he may have
learned in the schools, or have perchance picked up
in his reading which bears on his problem, has any
especial call to be a testing engineer. We are quite
ready to allow that the power of seeing analogies be-
tween your own problem and one that some one else
has had, and perchance successfully solved, is a legiti-
mate and useful, not to say time-saving, habit of mind.
But the point we want to make is that the one who
habitually and continuously approaches every problem
through memory or by studying up what others have
done is far less likely to succeed as a testing engineer
than one who habitually attacks a problem by an
analysis of its elements.

The designs of locomotive superheaters are chiefly
due to Wilhelm Schmidt, who has developed two dis-
tinct arrangements, both of which are of that type in
which a portion of the number of flues is utilized
for superheating. The design most generally used
abroad is known as the Schmidt smoke-box super-
heater. Its special feature consists in the use of a
<ube of large diameter leading from the fire-box to the
front tube sheet, by which a considerable portion of
the flue gases is delivered at a high temperature into
an annular chamber at the front end, within which the
superheater tubes are placed. The steam from the dry
pipe passes into the rear end of a header, placed near
the top of the smoke-box on the right side, which
header is divided into a front and back portion by a
transverse partition. From the back of the header
the steam passes through the small superheater pipes
to the rear end of a corresponding header on the left
side, and from the front of that header through other
superheater pipes to the front section of the right-hand
header, and thence to the cylinders. The superheater
pipes are curved to surround the gases flowing from
the large tube, which then pass upward on each side
and then into the smoke-box proper. As in all super-
heaters of this type, a damper is provided to close off
the flow of gases through the superheater when the en-
gine is shut off, as at that time there is no steam in the
superheater pipes, and they would be damaged by the
hot gases if they were allowed to pass through freely.
‘While this type of superheater has been extensively
used in Germany, it has only been applied to one en-
gine in America (No. 548 on the Canadian Pacific Rail-
way), and although the results obtained from it have
been exceedingly satisfactory, and any desired amount
of superheat can be obtained by an adjustment of the
amount of gas passing through the large tube, it is
doubtful whether it will actually make very much
headway in this country. There is considerable com-
plication in the front end, and a number of steam-pipe
joints, which, while they have not given any trouble so
far, are certainly objectionable, and since in the other
design of superheater developed by Mr. Schmidt these
difficulties are overcome, it appears probable that the
latter, which is known as the smoke-tube superheater,
will be the one generally employed.

To Our Subscribers.

This is the last issue of the year—the sixtieth of the
SciENTIFIC AMERICAN’S life. Since the subscription of
many a subscriber expires, it will not be amiss to call
attention to the fact that the sending of the paper will
be discontinued if the subscription be not renewed. In
order to avoid any interruption in the receipt of the
paper, subscriptions should be renewed before the pub-
lication of the first issue of the new year. To those
who are not familiar with the SupPLEMENT a word may
not be out of place. The SupPPLEMENT contains articles
too long for insertion in the SCIENTIFIC AMERICAN, as
well as translations from foreign periodicals, the in-
formation contained in which would otherwise be in-
accessible. By taking the SCIENTIFIC AMERICAN and
SUPPLEMENT the subscriber receives the benefit of a re-
duction in the subscription price,
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Corrvespondence.

The First Steel Bridge—A Letter from Its Designer.
To the Editor of the SCIENTIFIC AMERICAN:

In your esteemed journal, Vol. XCIII., No. 6, August
5, 1905, page 99, I read, under the heading of “Engi-
neering Notes,” a statement that “steel as structural
material was first used in a portion of the St. Louis
bridge in 1874,” and that “the first bridge built entirely
of steel was the Glasgow Bridge over the Missouri
River, completed in 1879.”

In relation to this notice, I have the pleasure to
communicate to you that in 1865 I designed, and in
1866 built a railway bridge entirely of steel, with a
span of 13714 feet, crossing Goéta River, in Sweden,
about six miles above Trollhdtta Falls for the Udde-
valla-Wenersborg-Herrljunga Railway. The following
article about this matter was published in Engineer-
ing, September 28, 1866, by an English civil engineer
who, during a journey in Sweden, inspected the bridge
shortly before opened for traffic.

The very singular, if not unique, bridge illustrated having
been just placed over a waterfall at the Gotha Elf, at a place
just above Trollhiitta.

The bridge was designed by Major Adelskild to meet very
peculiar conditions. The distance to be spanned was no less
than 13714 feet, and this not over a violent stream only, but
just at the point where a torrent begins to fall over a ledge
of rock of great height. It was, of course, out of the ques-
tion to think of erecting any intermediate support whatever.
In order to get the bridge across, therefore, it only remained
to lift the girders bodily over, and it is apparent that, as a
consequence, it became necessary that the girders should be
as light as possible. For this reason iron was at once rejected
as the material of construction, and the bridge was made,
instead, of puddled steel, from the celebrated works of Sura-
hammar, in the north of Sweden, at Bergsund’s works at
Stockholm. The dimensions are calculated for a strain of
eight tons per inch, every portion having been tested to six-
teen tons per square inch before being put in place. The total
weight of the structure is only fifty tons. An iron bridge
of the same dimensions could not have weighed much less than
double this, and its cost would have considerably exceeded that
of the steel bridge.

The form of girder adopted will strike English engineers as
strange ; and notwithstanding its general resemblance to a
Warren girder it can perhaps scarcely be regarded as one.
The upper member is altogether in compression, acting merely
as a strut to keep apart the ends of the chain below, which
really carries the load through the medium of the triangular
struts and ties. Suitable cross bracing is introduced, of
course.

The beams (the upper members) were carried over
the fall by means of a simple scaffolding, consisting
of two 60-foot timber masts on both sides of the river,
secured at the tops by iron ropes.

The end of the beam was suspended in a pulley in
the top of the masts, and by a capstan they were pulled
over the water.

As the noise of the water prevented giving orders
by voice, the signals between myself and the engineer
on the opposite shore were given by Morse telegraph
signs by hand.

The first beam was taken over in half an hour and
the second in 15 minutes.

The masts and the capstan were hired from a yard
in the vicinity, and the entire cost for the placing
of the upper beams was 455 kroner ($120). The
chains and the struts, anu ties, were afterward, with
the beams as scaffolding, put in position and connected
by pins.

It is a good many years since then, and I am now
an old man, 81 years, but reading still every number
of the SCIENTIFIC AMERICAN Wwith the greatest interest
and could not help sending you this communication.

C. ADELSKOLD,
Major R. E., Member Academy of Sciences, Associate
of Institution of Civil Engineers in England.

Stockholm, 2 Villagatan.

——e et Sl - ————
'Teaching Science.
To the Editor of the SCIENTIFIC AMERICAN:

I have read with much interest the two communica-
tions to your paper on the teaching of science in schools
below the colleges. One letter was written by a pro-
fessor in a college, the other by a teacher in a large
high school, and it seems to me fitting that an opinion
be expressed by one of the incompetent instructors men-
tioned by the Trinity professor.

The greater part of my teaching has been as prin-
cipal of small high schools, where the teaching force
is far too small in proportion to the number of sub-
jects on the curriculum, and the equipment of the
schools very inadequate. In these schools I have sev-
eral times taught the physics and other sciences as
well as Latin and other subjects. I am sure then that
I am prepared, in some degree, to state the position of
the teacher of science in such schools.

First, as to the thoroughness with which the sciences
are taught. I contend that they, including the subject
of physics, are taught as well as the languages, history,
or mathematics. I claim that the teachers of science
are as well prepared, in- proportion to the thoroughness
of instruction received at the colleges and universities
whence our high school teachers come, as are those
who teach the other subjects. I claim that any pro-
fessor in any one of the subjects mentioned above

.nomena.”
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could “set an examination based on well-known college
text-books with questions of a fundamental character,”
and after looking over those papers, feel that “he had
waded through morasses of mental confusion.” No
doubt he would think the “result discouraging.”

The teachers of these small high schools are uni-
formly graduates from our best colleges. When they
enter on their work, they are usually fresh from a
college class, we will say one in physics. Now, if the
teaching at college has been what it should be, as it
no doubt is in Prof. Perkins’s class room, these young
graduates will have a clear, definite, accurate working
knowledge of their subject (physics) and will present
this subject in such a way that their pupils, at the end
of a year, will be able to pass one of Trinity’s freshman
examinations with flying colors (?) How is it? With
myself, I have found that many things were more or
less vague at first, though I had had good advantages
and an excellent instructor in my college course. Now,
if a student four years older than high school students,
and with all the advantages in science that a college
can give, is not entirely clear on all the fundamental
principles of physics, how can we expect great clear-
ness of thought on the part of young pupils with only
the advantages of ‘a small high school? Let the col-
leges set the example for the high schools by a more
thorough training of the students they send us as
teachers.

Everything I have said akout the teachers of science
is applicable to the teachers of the other subjects. Each
new teacher must make mistakes, must get his expe-
rience, somewhat at the expense of the school, it is
true; for the small school loses him as soon as he has
had experience enough to get a position at a better
salary in a larger institution.
small school must work with immature minds, and we
know the results are often discouraging.

This has been my experience as a principal. Each
department in my schools has complained that the pu-
pils were not well taught in the next department below,
and the primary or kindergarten teacher thought that
the parents might teach the children something, at
least manners, at home. We principals complain that
the colleges in their normal courses do not well pre-
pare the :teachers they send us.

Second, as to the ‘“causes of this unsatisfactory con-
dition .in physics.”” The first cause mentioned is the
textbook used. ‘I might say that principals and boards
as a rule get the book recommended by the teacher.
Why does the college professor not instruct his stu-
dents, at all -events the would-be teachers, as to the
best textbook to use? I have found often that the new
teacher fresh from college could not remember the au-
thor of the text he used in college, to say nothing of
the publisher - of it. Whose fault is this? Again, I am
sure that should we high school teachers use a little
trigonometry in our physics classes, there would come a
cry from the department of mathematics at Trinity,
‘“Do not introduce your pupils to trigonometry in this
manner, for the little knowledge they get will be a
drawback to their work in mathematics when they
enter college. The subject will seem familiar to them,
and they will not work so hard as if they had never
known of a function.”

The lecture method. Well, I wish that every college
professor would profit by the advice of Mr. Perkins and
drop much of that manner of teaching. We would then
have from our colleges better teachers.

I will agree that too little time is given to our science
ccurses, but not too.much to the laboratory work. The
same is true in other courses.

The inefficiency of the teacher. This has been dis-
cussed. If boards of education have been careless ia
selecting a teacher of science, they have been equally
lax in choosing instructors, for other courses. They
generally hire the best teacher that their apportioned
money will -allow.

“The main reasons for teaching science in school are
to awaken the pupil’s interest in nature, give him some
information about its chief laws and phenomena, and
train his mind to think clearly and with concentration,”
says Mr. Perkins. Exactly! It is not open to question
in the least but that our courses in nature study in the
grades do “awaken the interest of pupils in nature and
give them some information about its laws and phe-
As for thinking clearly and with concentra-
tion, only a very few of the high school pupils in their
last year are able, in any large degree, to do that.
One year added to the age of a pupil from fifteen to
eighteen years of age, according to his physical dével-
opment, increases his capacity to think with concentra-
tion more than a hundred per cent.

The nature study all through our schools aids in the
power of correct observation. The observation may not
always be accurate, but inaccurate observation is better
than no observation at all. Some of the strongest men
in science have observed incorrectly at times, and have
drawn wrong conclusions from observations. It is the
habit of inquiry that we wish to cultivate, and con-
tinual inquiry will in the end lead to correct conclu-
sions,

If we cannot have experts in science as teachers of

Also each teacher in a .
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science in our schools, are we to have no science? With
all due friendliness and respect to the learned professor
from Trinity, I must say that he has not been watch-
ing at close hand the trend of educational movement.
Teachers have fed their children on the dry fodder of
the three R’s for centuries. True, there is nourishment
in them, good for the mental health. They will keep
alive and cause to grow, but why should children be re-
fused a food just as nourishing and much more pal-
atable, when in taking that food it aids in digesting all
that is offered them?

No science in the grade schoolsr No science in
the high schools? To what would this lead? A very
small percentage of pupils enter the high schools, a
still smaller percentage go to college. Think of it!
The large majority of our pupils would enter life
with no adequate conception of the wonders of the
world about them. To-day such a man would be
unable to read understandingly the papers that come
to his home each morning. The current magazines
dealing with the progress of his nation would be sealed
pages to him. He would pass to his work through the
streets of his town or city blind to half that he saw.
The trolley car would be beyond his comprehension, thé
automobile a mystery, even the little electric door bell
would be a puzzle. When he took his outing in the
park, the nest-building bird, the blooming flower, the
sparkling fountain, the floating clouds, the gravel walk
beneath his feet, all would be commonplace, just parts
of a whole, something to glance at, something to smell,
something to quench the thirst, a thing that hides the
sun, a firm foundation on which to walk.

But how different to one whose eyes have been
opened, to one who has had his thoughts directed to the
wonderful laws of nature, even by the ill-taught science
in our grade schools! The bird’s nest has a new in-
terest. It is the home of the bird, domestic life is
there, family life is there, thrift is there, happiness is
there, joy .of .the father and mother bird, the feeding
and rearing of the children. It is a well-regulated
household. The flower.has more than passing interest.
How has it grown? Does it live over winter? What
is its shape? How does it propagate? Is it a weed,
could Burbank make an aster of it? The fountain, why
does it flow? There must be a spring somewhere or a
standpipe. What is it, this water? H.,O, two gases.
‘What kind of clouds are those? Cumulus, cirrus, nim-
bus? If cirrus, it may rain to-morrow. Here in this
gravel is a fossil. I stepped right on it. This came
from another part of the world. It was carried by the
ice when it was over this country ages ago. There was
life in this little stone once. An animal lived here.
Any one of the grade pupils in our schools who has
had the nature study work would think many such
things. I know whereof I speak, for I have been with
them and have heard them thus express themselves.
How bare and desolate must be the life of those who
learned none of these things.

True, these same pupils who would understand much
about the things they see, might not be able, when
held down on a written examination, to express them-
selves accurately about the laws which govern the birds
in their flight, the flower in its blooming, the hydro-
static pressure in the fountain, the dew point of the
air, the movement of the glacier, but they have some
sensible notion of the laws that govern the phenomena
of nature, and this is infinitely better than no knowl-
edge at all; and as for those that go on to higher insti-
tutions of learning, what facts they retain will not
hinder their after study; what mistaken notions they
have, it is the business of the college professor to cor-
rect, or else, should we prepare them too well, said
professor would have too easy a task, and might not
earn his salary. BrEnJAMIN G. EsTES, Principal.

Hamburg High School, Hamburg, N. Y., November
23, 1905.

The extent to which lumbering interests suffer from
fire depends largely on the region in which they con-
duct their operations. Broad statements concerning
this are subject to exceptions, yet in general it is true
that Pacific Coast lumbermen suffer most, and those
in the southern hardwoods least; while the losses of
operators in the Lake States, and the Northeast, fall
between the two. The Pacific Coast lumber manufac-
turer is the heaviest loser, not only because the fires
are more severe, but also because his mills and yards
are located in the heart of the forest, since he can not
“drive” the streams. In California and eastward sur-
face fires prevail in the virgin forests, but rarely de-
stroy extensive stands of timber, although individual
trees are severely injured and often killed. In the
Northeast and Great Lakes States fires commonly do
not reach their maximum of injury until the lumber-
man has left; hence he is not so great a sufferer. In
the southern pineries the frequently-occurring grass
fires are rarely severe, and are seldom troublesome to
lumbermen. Old turpentine orchards, where the boxes
and excoriated surfaces expose the trees to fire injury,.
are the exception. Such timber, however, is usually
purchased at a low figure and cut before fire does it
material damage.



528

THORN YCROFT 120-HORSE-POWER GASOLINE-PROPELLED
TORPEDO LAUNCH,
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
An interesting development of the application of
gasoline motors to small naval vessels has been carried
out by the Sir John Thornycroft Company, Ltd., the
well-known torpedo-boat constructors at Chiswick-on-

Thames. This is a gasoline launch carrying a 14-inch
‘Whitehead torpedo. The launch has a length of 40 feet
over all, with a

beam of 6 feet
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valves are made interchangeable. The cam-shafts are
arranged in the crank chamber, so that they are well
lubricated by the same splash arrangements as are
provided for the other moving parts.

There is a centrifugal apparatus on the cam-shaft for
governing purposes. This is connected to the throttle
valve by means of a dash-pot arrangement, which pre-
vents “hunting” when the engine is running light.

Cooling of the cylinders is effected by means of a pump.
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either gasoline or the heavier fuel, paraffin. Owing to
the care exercised in the design of the vaporizer, and
the explosive mixture arrangements, the engine is ren-
dered very economical in running, the consumption in
the case of gasoline averaging less than one pound per
brake horse-power per hour. The capacity of the fuel
tank is 100 gallons, this being sufficient for a run of
ten hours. The motor is started by means of com-
pressed air contained in a reservoir placed in the
stern of the
launch. The com-

2 inches, draft of
2 feet 7 inches,
and a displace-
ment of 414 tons.
The hull is con-
structed of gal-
vanized mild
steel, and the
craft lies very low
in the water, thus
affording but a
small target to
the enemy. A
turtle deck is fit-
ted forward and
is continued over
the engine in a
portable piece, ex-
tending as far as
the after end or
the engine, where
on the port side
is placed the

pressed air is ob-
tained from a
Brotherhood com-
pressor driven by
a 6-horse - power
s i ngle-cylinder
Thornycroft gaso-
line motor. The
exhaust gases are
carried into the
outer atmosphere
through the fun-

nel.
The 14-inch
Whitehead tor-

pedo is carried in
the after part of
the boat in the
manner shown in
the accompanying

THE 120-HORSE-POWER THORNYCROFT TORPEDO LAUNCH. LENGTH, 40 FEET; DISPLACEMENT, 415 TONS, is

illustration, and
launched by
lowering over the

steering w heel
and reversing lev-
er. A water-tight
bulkhead is pro-
vided, so that in
case of damage to
the stem the boat

will not sink.
The stern of the
vessel is made

very broad in or-
der to overcome
the difficulty of
stability when
launching the tor-
pedo over the
side. Further, in
order to prevent
the splash from
the bow wave be-
ing blown inward,
“whiskers,” or de-
tachable spray-
boards, are fitted.

The propelling
engine consists of
a four-cylinder
Thornycroft gaso-
line motor of
their standard
marine type. The
stroke is 8 inches,
with a bore of 8
inches. The en-
gine is of the
lightest construc-
tion consistent
with the maxi-
mum of strength,
and is so well bal-
anced that at 900
revolutions, at
which the 120
brake horse-pow-
er is developed,
there is only the
slightest trace of
vibration. The
cylinders are of
cast iron, with
the water jackets
cast round them.
They are bolted
directly to the
aluminium bed-

ok iy

side by means of
side drop gear,
the body being
first directed bow-
on to the object
which it is de-
sired to hit.

The launch has
a speed of 18
knots per hour,
and should prove
a convenient and
useful acquisition
to a Dbattleship.
In view of its
small dimensions,
it could be easily
stowed on the
deck of a battle-
ship, and quickly
launched when
desired. At the
same time, owing
to the small tar-
get it offers to
hostile guns; and
its silence in run-
ning, it should
prove a formid-
able antagonist,
being able to ap-
proach an enemy,
launch its-tor-
pedo, and escape.
The British Na-
val Department,
realizing the pos-
sibilities of gaso-
line-propelled
launches of this
description, pro-
pose carrying out
a series of tests
with them to as-
certain their pos-
sibilities and ef-
ficiency under
war conditions,

————

The field of
general plant
growing probably

" offers more op-
portunities than
any other. In

plate.  The pis-
tcns are of cast
irecn of light con-
struction, with
cast-iron packing rings. The connecting rods are of
special stamped steel, with steel gudgeon pins and
white-metal bearing surfaces. Owing to the fact that
all the reciprocating parts are made of the very high-
est class of material, it is possible to reduce the weight
to a minimum, with an attendant appreciable minimiz-
ing of vibration. Both the inlet and exhaust valves
are mechanically operated by cams and tappets, while
in order to reduce the number of spare parts, the

THE 120-HORSE-POWER THORNYCROFT GASOLINE TORPEDO LAUNCH, SHOWING ARRANGEMENT OF ENGINES AND
FUEL TANX, AND THE TORPEDO-CARRYING AND LAUNCHING GEAR.

Electric high-tension ignition is fitted. Reversing and
stopping are effected by means of a Hele-Shaw friction
clutch. The utilization of this type of clutch enables
instantaneous maneuvering to be carried out, without
any shock, while it is not subject to the great want of
efficiency which is inherent in all reversing propellers.
The engine itself only weighs 25 hundred-weight com-
plete, which is equivalent to only 23.25 pounds per
brake horse-power. The engine is arranged to run on

every town or
city having a
population o f
from 3,000 to
10,000 there may be found in most cases good openings
for the ambitious and progressive young man who de-
sires to supply a home market with general crops
which may be grown partly under glass and partly in
a very intensive way out of doors. The demand in
towns and cities of this size, of course, is not for any
great quantity of any one thing; hence, the necessity
for producing a variety, as ornamental plants for use
in home yards, plants for cut flowers, vegetables, etc.
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PILLS AND POTIONS: HOW THEY ARE MANUFACTURED
BY THE MILLION IN MODERN CHEMICAL
LABORATORIES.

BY HUGO ERICHSEN,

It is a trite saying that the old adage concerning
the oak and the acorn is often paralleled in the estab-
lishment, not only of individual business enterprises,
but vast industries. The prominence Detroit enjoys as
a drug center is an illustration of this. In the late
sixties a middle-aged gentleman, who had accumulated
a small fortune in the upper peninsula of Michigan,
came to Detroit in quest of a profitable investment.
Accidentally he came in contact with a physician,
who was imbued with the idea that the medical pro-
fession required a better grade of pharmaceuticals,
and who infected him with his enthusiasm. In com-
pany with another small investor these business
men established a laboratory, on an ordinary-sized
city lot, and began the uphill work of convincing
the medical men and druggists of the United States
of the excellence of remedies prepared on a large
scale, a system that not only proved economical, but
insured dispatch in the filling of prescriptions, and
brought about a revolution in the art of pharmacy.
From these humble beginnings that particular estab-
lishment grew until it became the largest manufac-
tory of galenical pharmaceuticals in the world, and
formed the nucleus around which the smaller labora-
tories clustered, and from which the supremacy of
the City of the Straits in the drug trade was finally
evolved. As & mammoth establishment includes all
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the features that go to the making of smaller institu-
tions of the same kind, a description of the giant labor-
atory above referred to will convey a comprehensive
idea of the wonderful resources of the ‘pharmacists’
art, and of the extent to which they have been devel-
oped.

The immense laboratory alluded to has a total front-
age upon the Detroit River of over 750 feet, and covers
in all 14 4-5 acres of land. If this area were laid out
in the usual city blocks, over 114 miles of sidewalk
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would be required to go around the various squares.
The total floor space of the laboratory is 622,000 square
feet. Here nearly 2,000 persons are employed the year
round, enough to people a good-sized small town.

The plant itself consists of a group of brick struc-
tures in which the manufacturing operations are car-
ried on, the office building, and a substantial as well
as beautiful scientific laboratory, that is wholly de-
voted to research and was erected and equipped at a
cost of $250,000. The various departments into which
the laboratories are divided may be separated into
three classes: First, manufacturing or producing
departments; second, non-producing departments;
and third, auxiliary departments. The auxiliary de-
partments include the mechanical departments of all
kinds, the paper-box department, the printing, bind-
ing, and mailing departments. The finishing de-
partment occupiés a relation between the producing
and auxiliary departments.

The digestive ferment department is devoted to
the manufacture of pepsin, pancreatin, and other
digestive ferments. Pepsin made here is capable
of digesting 4,000 times its weight of hard-boiled
eggs. The drying room of this department contains
eight rows of drying closets, twenty-four closets to
each row, making 192 closets in all. Within each
closet are placed twenty-five sheets of glass, 20 x 28
inches in size, 4,800 sheets in all, with a total area
of nearly one-half acre, upon which the pepsin solu-
tion is spread. Warm air is abundantly supplied to
each department by means of a huge blower, which

Rotary Tablet Machines.

Coating Glass Plate With Pepsin Solution.

Molding Hypodermatic Tablets,

Chocolate Coating Pans for Coating Pills or Tablets.
PILLS AND POTIONS: HOW THEY ARE MANUFACTURED BY THE MILLION IN MODERN CHEMICAL LABORATORIES.
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forces the air through large pipes beneath the floor.
The air passes over each sheet of glass and out at the
top of the closet. By this means any desired tempera-
ture can be maintained in the closets. Upon the inside
of each closet door a thermometer is placed, to enable
the attendant to keep a close watch upon the tempera-
ture of the compartment. When the pepsin is dry, it
is scraped from the glass and marketed in the form of
scales.

Over one-half acre of space is set apart for the stor-
age of mountains of crude drugs. In all there are
about 600 different drugs represented in the crude-drug
loft. The bales and boxes, piled as high as the capa-
city of the vast room will permit, contain gums, barks,
roots, stems, leaves, flowers, seeds, and wood. Crude
drugs submitted for purchase are exam-
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markable. One modern type of rotary machine de-
signed and built in the firm’s own shops has a capacity
of 200,000 perfect tablets daily. Tablets are coated
with chocolate or sugar in the same way that pills
are treated.

Molded tablets, or “tablet triturates,” are made en-
tirely by hand. The dried and powdered drugs are
made into a mass with alcohol; this is pressed into
molds, and the tablets thus formed are dried spon-
taneously. They are not coated.

Hypodermatic tablets—a soluble form of medication
intended for administration under the skin—are
molded under glass. After the tablets are made, they
are dried, bottled, and labeled.

The biological department is divided into two Sec-
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posed of 70 men, fully equipped with apparatus and
constantly ready for service, is naturally the pride of
the indefatigable gentleman who was placed in charge
of it when it was organized away back in 1882, and
was mainly instrumental in its successful development.
It demonstrates how it is possible to convert an extra-
hazardous risk into one of the safest in the country,
and to effect a great reduction in the rates of insur-
ance by means of a fire-fighting equipment which is
comparable to that of a small city.

The visitor to this great drug-manufacturing estab-
lishment is usually surprised to find a fully-equipped
machine-shop ensconced within its walls. The firm
also does its own printing and binding, makes its
own paper boxes, and glass bulbs for antitoxins,

tubes for vaccines, vials for tablets, etc.

ined by an experienced botanist before
they are accepted. This inspection is
made to guard against the use of adulter-
ated or inferior drugs, which come from
every quarter of the globe. Sometimes
the crudest sophistications are practised,
as, for instance, the adding of stones to
Honduras sarsaparilla root in order to
increase the weight.

The analytical department is one of
the most important in the entire estab-
lishment. Every chemical submitted for
purchase is rigidly tested to determine
its measure of quality, and every finished
preparation is likewise examined to in-
sure its conformity with the exacting re-
quirements demanded by the standards
of the house.

Its wood-working shop is equipped with
first-class machinery, and turns out boxes,
cases, tubs, huge vats, and cabinet work,
does all kinds of repairing and makes
alterations. Tinsmiths, roofers, plumb-
ers, electricians, engineers, stokers, and
watchmen are also on the firm’s pay roll.
Even the professions are represented, and
not only pharmacists and chemists, but
physicians and lawyers are regularly em-
ployed in certain lines of work involving
the exercise of the special knowledge
which their education and training af-
ford. The force of employes is swelled
by scores of bookkeepers, accountants,
special clerks, stenographers, typewriters,
correspondents, and nearly 300 traveling
salesmen, each of whom contributes his

The extract department as a whole, in-
cluding the milling, pressed herb, and
fluid extract departments, occupies one-
seventh of the entire floor space of the
plant. Prior to the extraction of the drug in the fluid-
extract department, it is packed in suitable percolators
and exhausted according to the most scientific methods.
Barrels containing drug menstrua and percolates are
handled entirely by a system of overhead trolleys to
expedite the work. These percolators have a tctal
capacity of about 150,000 pounds of drugs. In addition
to fluid extracts, the establishment turns out enormous
quantities of solid and powdered extracts.

Pure santal oil is extracted from the native East
Indian wood in immense stills. Pure santal oil is
highly esteemed by physicians. TUnfortunately, much
of the oil in the open market is so poor as to be unfit
for medicinal use. When the firm realized this, they
determined to send to India for the genuine native
sandalwood, which cannot well be sophisticated.
logs are brought to Detroit, reduced to a coarse pow-
‘der by suitable machinery, and from it is then distilled
a fine, pure, transparent santal oil.

The boiler room, with its roaring furnaces “filled
with eager fire,” communicates with the engine room.
Here in continual motion are the great pulsating en-
gines and whirring dynamos, which give life to the
various mechanical appliances of the big

The

Where the Nitroglycerin is Kept and Handled.
MANUFACTURE OF PILLS AND POTIONS.

tions, experimental and manufacturing. In the ex-
perimental department investigations are carried on
along bacteriological, pharmacological, and chemical
lines. The manufacturing section is occupied with
the production of various curative serums, vaccines,
and other biological products.

The herbarium, which is a valuable adjunct of the
manufacturing departments as well as the department
of experimental medicine, contains over 25,000 speci-
mens, made up from as many genera as possible, and
including plants from every country in the world.

The record of materials and the final statistics of
cost are kept in the bureaux of the Board of Control,
which is the executive office for the entire laboratory.
A liberal sample of every product finished in bulk is
also transmitted to the control department for ap-
proval, and part of this is retained with a complete
record, for future reference.

The financial department is largely engaged in
keeping track of details so far as the financial matters
are concerned, and assumes to control the credits and
collections.

All the advertising of the house in the medical and

share toward the success of the grand
whole.

All preparations, after they are fin-
ished, are delivered to the stock division
of the shipping department for purposes of storage
and handling. Here are kept on hand all the prod-
ucts of the various departments ready for immediate
delivery.

The shipping and order department handles many
hundreds of orders a day, and the total tonnage of
products going out of this department is enormous.
Shipments are made to every country in Europe, and
extensive connections are maintained with Cuba, Porto
Rico, South American states, Mexico, Australia, and
India.

Thus, from this scene of bustle and commotion, these
pharmaceuticals go to the most distant parts of the
globe, bringing succor and relief to millions of human
beings.

As the firm, to which allusions have been made re-
peatedly in the course of this article, has no direct
connection with the general public, but limits its busi-
ness exclusively to the medical profession and drug
trade, I am unfortunately precluded from referring to
it by name. Nevertheless, I wish to acknowledge the
kindness and courtesy with which extensive material
was placed at my command, of which I have availed
myself to the fullest extent.

establishment. Here also is generated the
electricity for the 7,000 lamps that illumi-
nate the entire group of buildings.

The process of pill making is very inter-
esting. The powdered drugs are carefully
mixed, and moistened with a fluid of special
composition. The mass thus formed is
worked to a proper consistency upon revolv-
ing iron rollers, and afterward divided into
portions of definite weight. These are fed
into a machine which delivers the mass in
long, slender cylinders or “pipes,” varying
in diameter according to the required size
of the finished pill. The pipes are accu-
rately divided by another automatic ma-
chine into segments which are rolled into
pills, either ovoid or spherical in shape.
Sugar-coating is applied in revolving copper
pans, such as those used by the manufactur-
ers of confectionery. As the pan revolves,
the pills roll and tumble over each other,
collecting the coating material on their sur-

A DOUBLE-HEADED TORTOISE,
| That Nature is not without a latent sense
of humor is often demonstrated by the
strange abnormal creatures and freak
growths she produces, and rarely does a
week pass by that some one of the many
illustrated publications does not contain a
photograph of a curiosity of this character.
Accordingly, this issue of the ScrENTIFIC
AMERICAN adds one more to the list of oddi-
ties in the accompanying engraving of a two-
headed box tortoise, the property of Mr.
K. S. Schmid, a taxidermist of Washington.
The turtle, which is of a common and well-
known variety and whose scientific name is
Terrapene Carolina, was found in Ifairfax
County, Virginia, near Mount Verncn, and
with the exception of its superfluity of heads
appears to differ little from the ordinary
representatives of its kind. The truth of
this, however, could only be ascertained at

faces, and eventually become highly polished

by mere friction with one another. Gelatin

coating is applied by means of special ma-

chines of recent design, which are so ingeniously con-
structed that a perfect coating can be applied to thou-
sands of pills with remarkable rapidity.

Tablets are made by compressing dry powdered
drugs in powerful machines operated by electric power.
The materials are first reduced to fine impalpable pow-
ders; these are mixed together and “granulated,” or
converted into a granular powder by a special process
to facilitate the feeding of machines. The granulated
powder is placed in a hopper, from which it automatic-
ally flows into a receptacle. A steel die descends with
great power and forcibly compresses the powder into
the firm, smooth tablet, which though quite hard is
easily broken up and dissolved in the stomach. The
rate at which tablets pour from the machine is re-

A DOUBLE-HEADED TORTOISE.

pharmaceutical press is placed by the publication de-
partment, and embraces about 150 publications in the
United States alone.

In the department of correspondence the clicking of
many typewriters continues unceasingly from morning
to night, and many hundred dictated letters are sent
out from here every week, to physicians all over the
civilized globe. This vast correspondence is entirely
exclusive of the thousands of letters from other de-
partments, which are constantly passing through the
mails.

In order to avoid accidents, all volatile or danger-
ous substances are stored in detached buildings or in-
closures that are remote from the laboratory.

A thoroughly efficient private fire department, com-

the cost, we fear, of the creature’s life, for

its armor-like shell would make an investiga-

tion of its internal economy hazardous if
not impossible. The animal appears to be about four
months old, and measures some two by one and three-
quarters inches, the shell being possibly a trifle larger
than would ordinarily be the case. The two heads are
nearly of the same size, and as far as can be seen are
perfect in all respects. Its other visible members do
not exceed the usual number, and it is probably not
incorrect to conclude that the multiplicity is confined
to the heads. These do not feed together, but do so
separately and alternately, and appear, furthermore,
to be otherwise independent. The photograph clearly
shows the disposition and the perfect state of both the
heads. The apparent protuberances on the lower por-
tions of these are merely grains of sand from the bot-
tom of its cage which have adhered to the mouths,



DECEMBER 30, I905.

A RADIUM CLOCK.,

Some few months ago the Hon. R. J. Strutt gave an
interesting lecture before one of the British royal
societies on the negative rays emitted by radium, and
exhibited a small model by means of which he showed
how the dissipation of these rays could be applied to
a mechanical use. The demonstration was purely an
experiment, but since then, however, the device has
been perfected for commercial purposes. The outcome
of-these~perfections-is the 'introduction upon the mar-
ket by Mr. Martindale, a manufacturing chemist of
London, of a radium clock. “This little device is
fundamentally the same as the Hon. R. J. Strutt’s
experimental device, and it shows the. dissipation
of the negative rays emitted by radiumA The in-
strument is very small, being inclosed in a ma-
hogany frame measuring about six inches by four
inches. There is a small glass tube in which is
placed about one-twelfth of a grain of radium, and
supported in an exhausted glass vessel by a rod of
quartz. At the lower end of this tube is an elec-
troscope, consisting of two aluminium leaves or
films. The surface of the glass vessel is treated
with phosphoric acid, to render it conductive.

At intervals of one minute the silver leaves un-
der the action of the radium move apart and touch
the sides’ of the glass vessel. This action is caused
as follows: After the Beta rays are carried away,
the positive charge which is left behind is passed
on to these two leaves. Under this stimulus they
expand until one of them touches the side of the
glass vessel. This contact causes the charge to be
conveyed to the earth. The leaf then falls back
to its original position by gravitation, when the
cycle of operations is once more repeated, and con-
tinued until the circuit is broken. Owing to the
constant and exact regularity of the movements,
the instrument resolves itself into a clock which
will act incessantly if untouched, until wear is
exhibited by the moving parts. The life, however,
is estimated at several thousand years,// Once set
in motion, the instrument requires nd attention
whatever, and its time-keeping qualities are in-
fallible. If a coherer, similar to those in wireless
telegraphy, is introduced, the clock can be made
to ring an electric bell at every discharge, the cur-
rent being transmitted to the bell through alumi-
nium wires. One of these delicate instruments, which
are obtainable for fifty dollars, was recently brought
to this country.

A NOVEL LIFE-FLOAT.

The rules and regulations of the United States
Steamboat Inspection Service require that every
steamer shall be supplied with lifeboats of an aggregate
capacity proportional to the tonnage of the steamer,
a capacity presumably sufficient, in case of neces-
sity, to carry all the passengers and the entire crew
of the vessel. But as lifeboats are rather bulky and
occupy a great deal of valuable space, vessels are per-
mitted to substitute for one-third of their lifeboat ca-
pacity, the equivalent in approved life-rafts. Although
lifeboats are far preferable to rafts in cases of ship-
wreck, yet the latter are not without their advantages.
They do not require any particular care in launching,
but may be merely thrown over the side of a vessel.
Then if a raft should upset in the frantic endeavors
of panic-stricken men and women to clamber aboard,
it would not have to be righted before it could be
used, as in the case of a boat. However, the privilege
of using rafts in place of boats has been abused, to a
large extent, owing to the fact that the official regula-
tions do not specify how much space should be pro-
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of the cylinders, the rated capacity of the raft is
greatly increased without appreciably adding to the
amount of space it would occupy on the deck. One
of our illustrations shows a raft of this type measur-
ing, over all, 16% x 515 feet. Owing to the large cylin-
ders, which are 16 inches in diameter, this raft has a
rated capacity of thirteen persons upon the ocean and
sixteen persons upon bays and lakes. The illustration

shows the little raft supporting its ocean consignment.
Three more persons would have to be added to bring
the number up to the rated capacity for bays.

By in-

THE STRUTT RADIUM CLOCK, WHICH IS CALCULATED TO
RUN TWENTY THOUSAND YEARS.

creasing the diameter of the cylinders, the center of
gravity of the loaded raft is raised, and since the area
of the boat is not increased, the result is a very un-
stable raft, liable to be upset by the slightest unbal-
ancing of the load. The illustration shows how care-
fully the men are arranged to keep a perfect equili-
brium. Such a careful balance would be impossible
in the excitement of shipwreck, and even were it
possible for the entire thirteen men to find refuge on
the raft, they would certainly be upset by the first
wave that struck them. Many rafts of this type are
made with cylinders 22 inches in diameter without in-
creasing the over-all dimensions of 1614 by 514 feet.
These are given a rating of 26 on oceans and 31 on
bays.

A new type of life-raft has recently been invented, of
which the center of gravity is so low that it is im-
possible to upset it. As shown in two of our engrav-
ings, this raft or float resembles a huge life preserver,
being constructed with a flotation cylinder formed into
an oval-shaped ring. A slatted wooden platform is
suspended three feet below the cylinder by means of a
rope netting, as indicated in one of the photographs.
The flotation cylinder consists of a continuous copper
tube divided into from twelve to thirty air-tight com-
partments, according to the size of the float. The tube
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the water, it will always be right side up. The occu-
pants stand on the platform within the ring. Each
float is fitted with oars and painters lashed to the
cylinder. The cylinder protects them from the wash
of waves, and prevents them from being swept away.
Since about half the load is under water and partially
sustained by its own buoyancy, the flotation cylinders
do not have to be as large as do those of the ordinary
type of raft. In fact, the government has made a spe-
cial provision for this particular life-float, allowing it
a buoyancy of 145.5 pounds per capita on the ocean
and 121 pounds on lakes. But this float will safely
carry even more than its official rated capacity.
The larger float illustrated measures 8.1 feet x 12
feet over all, and the cylinder measures 20 inches
in diameter. Its rated capacity is 23 persons on
the ocean and 27.7 persons on bays. In the photo-
graph the float is carrying 40 men. The smaller
float, which has a government rating of eight men
on the ocean and ten on lakes, is carrying thirteen
men of an average weight of 175 pounds per man.
This type of life-float occupies but little space on
a vessel. Owing to their ring shape, a number of
floats of different sizes may be nested together to
save stowage space. A still more economical ar-
rangement, adapted particularly for private yachts,
is to fit the float with a buoyant cushion which is
specially designed for the purpose, thus forming a
deck divan. The cushion is covered with leather
or duck, and a like covering is provided for the
cylinder, thus completely disguising the float.
——— - ——
Influence of Nitrogen on the Physical
Properties of Iron.

In the course of experiments made on the de-
termination of nitrogen in iron Mr. H. Braune,
according to a recent issue of Stahl und Eisen,
discovered alterations in the physical properties
of the metal. An iron wire which was nitrated
with dry ammonia gas included an initial amount
of 0.08 per cent carbon and 0.027 per cent nitro-
gen, while after nitrating the percentage of nitro-
gen was found to be 0.267 per cent. Although the
original wire readily stood 15 or 16 inflexions, a
nitrated wire could not stand any more than 2 or
8. The electrical resistance was at the same time
found considerably to increase, viz., by 32.3 per

cent, corresponding to an increase by 3.23 per cent for
each 0.01 per cent of nitrogen.

The magnetic properties of iron are influenced by
nitrogen in a similar way to carbon, the magnetical
saturation being decreased and the residual magnetism
augmented. This accounts for the wide divergences
that are noted between the hysteresis figures of thin
sheet metal, though the analytical results be the same.

The influence of nitrogen on the mechanical proper-
ties was investigated on a piece of weld iron, it being
shown that the tensional strength is increased by nitro-
gen, at a rate nearly proportional to the increase in
nitrogen, while the tension is decreased more rapidly
than would correspond to the increase in nitrogen.

The quality of the iron (product of tension by ten-
sional strength) is thus diminished by increasing
amounts of nitrogen, this diminution being, however,
in the case of ingot iron much more considerable than
with weld iron.

The physician of the future will find his greatest
service in prolonging human life. The asylum and the
poorhouse are not to be regarded as shining lights of
advanced political economy, but there is something in
life besides mere political economy, and the prolonga-

Men carried, 40, Official rating, 28 on bays.

Men carried, 13. Official rating, 10 on bays.

THE NEW TYPE OF LIFE-FLOAT.

vided for each passenger. The only stipulation made
is that all the life-rafts should have a buoyancy of
1871 pounds upon oceans and 156 pounds upon inland
waters for every person allowed. Since the principal
advantage of the raft lies in the economy of stowage
space occupied, a natural outcome of this regulation
has been to increase the buoyancy of the raft without
proportionately increasing its general dimensions. The
ordinary type of raft consists of two flotation cylin-
ders, usually of hollow metal, between which a plat-
form is provided. By merely increasing the diameter

is stiffened by means of longitudinal flanges. To pro-
tect the tube it is coated with a non-corrosive paint,
and then covered with a layer of compressed cork
two inches thick. This serves as a buffer for the cop-
per tubes, and also adds to the buoyancy of the raft.
The cork is wrapped with waterproofed cloth, and over
this; heavy canvas is wound. A final coat of water-
proof paint renders the float entirely proof against
action of the weather or water. The platform or floor
of the float is of such size that it will fall through the
flotation ring, so that no matter how the float strikes

Men carried, 13. Official :ating, 16 on bays.
A COMMON TYPE OF LIFE-RAFT.

tion of existence is regarded as one of the chief func-
tions both of the medical profession and of public
charities. On the other hand, it must be considered
that there is a distinct economical loss in cutting off
from existence a man before he has run the full course
of his career. To train a man for usefulness requires
now fully a quarter of a century, and it seems only
fair that he should have at least twice that time for
the manifestation of his activities. If, therefore, he
be cut off at thirty-five, forty, or forty-five, the com-
munity is robbed of service to which it is entitled,
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RECENTLY PATENTED INVENTIONS.
Of Interest to Farmers,

CULTIVATOR.—J. B. PELLEGRIN and L. R.
PELLEGRIN, Chauvin, La. In this case the in-
vention is an improvement in cultivators of
the hand-propelled type. The inventors pro-
vide a cultivator simple in construction, easily
adjusted, and easily operated. The placing of
the supporting-wheel behind the hoes lessens
the draft and permits a more even passage of
the hoes. It is adapted for use in any form
wherever a cultivator is desirable, but more
especially to the cultivation of onions.

DEVICE FOR ADJUSTING SIEVES IN
THRESHING-MACHINES.—J. A. STEELSMITH,
Wichita Falls, Texas. One purpose of the
invention is to provide a mechanism for adjust-
ing the sieves in a threshing-machine either up
or down at either end of the sieve-frame, which
mechanism is capable of being operated by one
individual from the outside of the machine, and,
further, to so construct the device that when
the motion of the machine is not too rapid the
adjustment of the sieves can be made while
the machine is in motion.

WIRE FENCE.—B. B. Woop, Bozeman,
Mont. The present invention has for an object
the provision of a novel construction at the
ends of the tie or clamp whereby the same
may be clinched or tightened when applied to
the fence at the crossing of the line and stay
wires. It is an improvement in wire fences,
and particularly in that class of such fences
illustrated in a former patent granted to Mr.
Wood.

Of General Interest.

TRUCK.—O. THisauLT, Fall River, Mass.
Mr. Thibault’s invention refers to trucks, and
more particularly to those adapted for han-
dling heavy rolls—such, for example, as those
of paper employed upon printing-presses. Its
principal objects are to provide such a device
which will be strong and compact and upon
which objects may be readily rolled, instead of
requiring to be lifted and then conveniently
moved about.

BULKHEAD-DOOR.—D. W. STtiBBs, Puerto
Cortez, Honduras. The design is to enable a
person to pass from one side of a partition to
another without at any time opening a through
communication between the compartments or
spaces on opposite sides. It permits escape
from the interior of a disabled submarine boat
to the external space below water without al-
lowing unrestrained inrush of water to flood
the boat. It is applicable for location in the
bulkheads of a ship anywhere and for the
closure of ship’s magazines in such a way as
to preclude open or through communication be-
tween magazine or turrets or compartments
where an explosive flash would be likely to
strike back into the magazine.

COMPOSITION FOR PRESERVING PILES
AND TIMBER.—P. S. Smour, Everett, Wash.
In this instance the invention refers to that
class of pile-protectors which consists of a
suitable composition of matter applied to the
exterior of the pile and forming a covering
therefor which is intended to resist not only
the action of “the water, but the ravages of
marine insects, particularly the teredo.

TICKET-CASE.—W. T. SHERWoOD, Sidney,
N. Y. The improvement has reference to a
ticket-case for holding tickets which come in
continuous strips, each ticket being broken
from the strip by tearing it along a series
of perforations or the like. Many attempts
have been made to produce cases for carrying
this kind of tickets, but they have all been
open to certain objections. The present in-
vention is not open to these objections, and
the case is convenient to handle and an efficient
holder for tickets.

PRESERVING COMPOUND AND PRO-
CESS OF MAKING THE SAME.—A. C.
HAGER, Missoula, Mont. This invention has
reference to a process for preserving eggs, the
more particular object being to enable the
eggs to be kept fresh for comparatively long
periods without injuring them as articles of
food. Upon actual trial Mr. Hager has found
that eggs prepared under this process can be
kept perfectly fresh for six months or longer.

UMBRELLA-LOCK.—F. A. WiLsoN, New
York, N. Y. The object in this case is to pro-
vide a simple device intended to prevent the
taking of umbrellas, accidentally or otherwise,
from umbrella-stands, hat-racks, and similar
places. The device consists of a sleeve com-
prising a pair of hinged sections, the sleeve
having a lip adapted to lie adjacent to the
handle of an umbrella, and means for locking
the sections together.

Household Utilities.

CABINET.—H. MaRrsTALL, Henderson, Ky.
In this instance the improvement has reference
to cabinets such as used in furnishing dwell-
ings or living rooms. The object of the in-
ventor is to produce a cabinet carrying a
mirror which will be normally concealed from
view, but which may be readily drawn out into
a convenient position.

WINDOW-SCREEN.—G. F. MoONNIN and A.
J. C. MEccHI, San Francisco, Cal. One object
here is to provide means for detachably connect-
ing a framed window-screen with the lower
sash of a window and for hanging the screen-
frame in a receiving-pocket formed in the
wall of the building below the sill of the win-
dow therein having the improvement applied
thereto, whereby the screen when connected

with the lower sash may be raised into posi-
tion for service a corresponding degree when
the sash is raised and be returned into the
pocket when the sash is lowered.

Railways and Their Accessories,

CAR-FENDER.—E. CaMPANARI, New York,
N. Y. The intention in this case is to provide
a street-railway car-fender so constructed that
when not required for use it may be easily
and conveniently folded against the dashboard
of the car by the motorman without his get-
ting off the car, and, further, to so construct
the parts that the fender may be attached to
either end of the car.

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

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain clasges of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. In every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

MarineIron Works. Chtcago. Catalogue free.

Inquiry No. 7623.—For manufacturers of electric
railways, such as used in amusement places, for child-
ren’s use,

“ 0. 8.” Metal Polish. Indianapolis.
Inquiry No. 7624.—
Drying Machinery and Presses.

Inquiry No. 7625.—For parties to make a number
of porous jars, made of clay, such as flower pots, or
material similar to cups used inold-styleGroveor Le-
clanche battery.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Inquiry No. 7626.—For makers of small. flexible
steel tubing, to hold water, about a foot in diameter;
also for celluloid tubes, transparent, the same size as
the steel tubing.

Inquiry No. 762'7.—Wanted, the name and ad-
dress of the makers of the Eagle Claw Fish Hooks.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 7628.—For makers of papier maché.

Airships, Gas Balloons and Generators. Carl Myers,
Balloon Farm, Frankfort, N. Y.

Inquiry No. 7629.—Wanted, a list of saw-filing
apparatus, or descriptions of same.

WANTED.—Purchaser for Monazite, Molybdenite and
Wolfram. Apply Monasite, Box 73, New York.

Tnquiry No. 7630.—Wanted, a saw or tool, for
sawing, grinding or sand slab stone.

W ANTED.—Patented specialties of merit, to manu-
facture and market. Power Specialty Co., Detroit, Mich

Inquirv No. 7631.—For makers of the iron and
steel Ferris wheels.

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

Inquiry No. 7632.—For makers of paper bottles
for milk.

The celebrated * Hornsby-Akroyd” Patent Safety Oil
Engineis built by the De La Vergne Machine Company,

Foot of East 138th Street, New York.

Inquiry No. 7633.—For makers of cardboardcups,
for bottoms and lids of eylindrical strawboard boxes.

Samples free.
For makers of tin foil.
Biles, Louisville, Ky.

WANTED. — Ideas regarding pateutable device for
water well paste or mucilage bottle. Address Adhe-
sive, P. O. Box 773, New York.

Inquiry No. 7634 .—Formanufacturers of allkinds
of novelties.

I have for sale the U. 8. and all foreign rights of new
patent Improvements in Water Tube Types of Boilers.
Great economizer. J. M. Colman, Everett, Wash.

Inquiry No. 7635.—For makers of oil engines.
also grinding and crushing mills, of the latest type.

Competent salesman would represent or accept
agency in New York for a good concern. Cash advan-
ces unnecessary. Address F. F. H., Box 773, New York.

Inguiry No. 7636.—For manufacturers of hand
looms.

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

Inquiry No. 7637.—For manufacturers of lead
piping machinery.

Absolute privacy for inventors and experimenting.
A well-equipped private laboratory can be rented on
moderate terms from the Electrical Testing Labor-
atories, 548 East 80th St., New York. Write to-day.

Inquiry No. 763S.—For manufacturers of cotton
mills or cotton belting.

Manufacturers of all kinds sheet metal goods. Vend-
ing, gum and chocolate, matches, cigars and cigarettes,
amusement machines, made of pressed steel. Send
samples. N.Y. Die and Model Works, 508 Pearl St., N.Y.

Inquiry No. 7639.—For manufacturers of casing
of brass, steel or iron (iron preferred) about 3£ inch out-
side, 1% inch inside.

We will manufacture and market a small, patented
article, such as would sell to the Hardware, Depart-
ment Stores and general trade. Royaity basis.

The Perry-Austen Mfg. Co.,
32 Park Place, New York City.

Inquiry No. '7640,—For manufacturers of wireless
telegraph outfits, for short distances up to 10 miles.

WANTED. — Interest in flourishing manufacturing
business ; or join with reliable party starting industry
of merit. References of both must be satisfactory to
each other. Every reply positively confidential. State
nature of business. Address Flourishing, Box 773, N. Y.

Inquiry No. '7641.—For manufacturers of steam
shovels.

W ANTED.—A man of experience; capable of running
a factory that is manufacturing heavy machinery.
Should have §25,000 to invest in the business which can
be shown to be profitable. We don’t want the money
without the man. The experienced man is the first
essential. Address Heavy Machinery, Box 117, Station
A, Hartford, Conn.

Inquiry No. 7642.—For manufacturers of clam
shell excavator.

Inquiry No. 7643.—For manufacturers of stucco
machinery.

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 must 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 expected
without remuneration.

Scientific American Supplements 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.

(9861) J. J. C. says: Will you kindly
inform me through your Notes and Queries how
I can keep the basement walls of a house,
which I am about to build, perfectly dry and
prevent the rain water from seeping through
them? The level of the basement floor is sev-
eral feet below the ground level, and the build-
ing is to be built in a dry and sandy soil. A.
In reply to your inquiry we would say that
you will be able to keep your basement walls
perfectly dry if you will cover them with
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water-proofing applied as follows: Put on
three coats of burlap or two coats of builders’
paper and one coat of burlap, each coat being
laid in and thoroughly covered with hot
asphaltum. Care should be taken to see that
the builders’ paper or burlap is lapped at least
six inches, and also to see that the different
layers break joints. In order to be sure that
the dampness will not rise up through the
brick wall itself, we would recommend your
using a damp joint, such as is shown in the
above sketch. This damp joint consists of the
same material as the water-proofing on the
outside of the wall described above, and should
be applied as indicated in the sketch in order
not to break the bond in the wall. If your
building were not located in a dry soil, we
should also recommend covering the top of the
concrete used for your basement floor with
water-proofing the same as specified for the
outside wall, making a joint between this water-
proofing and damp joint where it comes through
the brick wall. This would make your base-
ment walls and floor absolutely impervious to
water or dampness, but would not of course
prevent the condensation of moisture from the
atmosphere if the temperature of the basement
is lower than that of the outside air. The
latter can only be prevented by good ventila-
tion.

(9862) R. R. S. asks: 1. Would a
man standing exactly at the North Pole or
twenty feet from the Pole be sensible of the
earth’s rotation from west to east? A. A man
at or near the North Pole of the earth would
see the stars move in circles, clockwise, sensibly
parallel to his horizon without rising and set-
ting. The sun would rise and set once a year,
the moon once a month. While above his hori-
zon they, too, would move clockwise around
the sky. In this way the earth’s rotation on
its axis is just as sensible to a man at the
Pole as to one at any other point of the earth.
2. Why does the moon rise farther in the north
in the winter? And why does it appear nearer
the zenith when it is nearest to us? A. The
moon rises at the same points of the horizon
every lunation. Half of its month it is north
of the equator and half of its month it is south

of the equator. We only notice the rising of
the moon when it is near its full. The full
moon is always opposite the sun. In winter

the sun is south of the equator, and full moon
is north of the equator, in the same part of the
sky where the sun is in summer. Hence the
full moon runs high in winter. The moon does
not appear nearer the zenith when it is near-
est the earth. Perigee may be at any phase
of the moon, since new moon occurs in all
points of the orbit in each cycle of the series.
3. How long does it take the sun to make a
rotation? A, The time required for a spot to
pass from the center of the sun around to the
center again is on the average 27.25 days. This
is the synodic period of the sun’s rotation.
The true, or sidereal period, is determined
from this to be 27.35 days. Different observ-'
ers obtain slightly different results, varying
from 27.23 days to 27.38 days. The sun’s rota-
tion is very peculiar in that the velocity is
not the same for different latitudes. This
would show that the surface of the sun is not
solid, but in a fluid condition. This is dis-
cussed in Prof. Young’s book on the sun, which l

we send for $2.

" Bottling and

(9863) V. V. S. asks: What causes
every alternate section of a direct-current
1.9 horse-power motor to become discolored,
i. e. darker than the adjacent sections? The
motor is running on 220 volts with very little
load, only about 10 per cent of its rated load.
A. You ask, “What causes every alternate sec-
tion of a direct-current motor to become dis-
colored?’ We presume by ‘‘section’” you mean
the copper bars of the commutator. The dis-
coloration is probably caused by local heating
due to sparking more on one bar than on the
next. This may be due to dirt, or to one bar
being a little higher than the next, or to other
causes. Sloane’s “Handy Book of Electricity,”
which we send for $3.50, will tell many of
these. Crocker’s ‘“Dynamo Tender's Hand
Book,” price $1, is quite full on diseases of
dynamos. Every one having to run a dynamo
or motor should have a copy of this work.

(9864) W. F.J.asks: 1. Why does a
charge of electricity (static) pass to the out-
side surface of a hollow conductor? If the
conductor were a solid would the charge pass
to its outside surface also? A. A static charge
of electricity is on the surface of any conduc-
tor, solid or hollow. The reason is the self-
repulsion of the parts of the charge for its
own parts. Each unit of electricity is as far
as it can get from every other unit of electric-
ity. 2. Why is there no lightning in winter?
A. There is lightning in winter. We have
seen vivid lightning in mid-winter in Massa-
chusetts, lighting the snow to the greatest bril-
liancy. It is not a common occurrence. 3.
Why is the external characteristic of a shunt
dynamo a loop? A. The external character-
istic curve of a shunt-wound dynamo is a loop
because of the fact that all the current goes
to the fields when the external circuit is open.
The voltage is then the maximum, but there
is no current. When the external circuit is
closed the external resistance is high and the
field coils now begin to receive current, which
weakens the voltage. As more and more cur-
rent passes through the external circuit, less
current passes through the field. A point is
finally reached where the reduction of external
resistance takes so much from the field that the
E. M. F. falls more rapidly than before and
current begins to decrease also. From this
point both current and E. M. F. fall steadily
to zero by cutting out resistance. See Sloane’s
“Handy Book for Electricians,” which we send
for $3.50.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
December 19, 1905

AND EACH BEARING THAT DATE

[See note at end of list about copies of these patents. |

Abdominal appliance, S.
Accidents, device for

Mathews ........coevviinnnnn.
Acetylene generator, R. F. Carter...
Acid, manufacture of hydrochlone,

RODETS  +.'ennnnneereennnenneens
Acid, manufacturing nitric, H. Paul
Adveltlsmg device, C. H. Neal.....
Alternator, magneto, L. J. Le Ponto:
Animal trap, S. H. Shelley

H. Burns.....
preventing,

807,657

. 807,842
. 807,598

. 807,640

Annunciator, J. & W. Patten . 807,859
Asbestos thread and making same, &
H. A Foulds ...........ccovvvvnnnnnn. 807,814
Automobile driving attachment, A.
Gramm  cuvvvnninnnirennnnannnnennnenan 807,457
Automobile tonneaus, folding foot-rest for,
. A, Leslie .....o...iiiiiiiiienii... 807,831
Automobiles,  valve gear for regulating des-
cending, H. Saurer ................ . 807,681

Axle for grain drills, Packham & Oates.... 807,576
Axle for motor vehicles, . steering, T. J.

Lindsay 807,832
Bag closure, J. Rogers ..... . 807,579
Bait receptacle, W. Shinners 807,875
Ball and socket jeint for dolls and the like,

L Debes L. 807,664
Balls, apparatus for making game, A. L.

Burt ... 807,436
Balls, making game, A. L. Burt....807,437, 808,005
Ballot box, registering and cancelmg, E. K

TOIMAN 4 v vnevvntnesrnnneeenneennennnns 807,882

Barrel closure, detachable, S J Sikes...... 807,970
Bathing appalatus H. R. Auld....... ... 807,802
Bearing adjuster, G. C Spangler 807,786
Bed, Fleckenstein & Dow ......... 807,735
Bed J. J. Braznell ............. 807,909
Bed protector, M. B. Le Lande. 807,750
Bed slat, J. W. Tatum........... 807,515
Bedclothes fastener, G. A. Allen. 807,706
Bedclothes retainer, A. R. Campbell ........ 807,658
Bench. See Washbench.
Berry box, J. E. Hardman................. 807,614
Binder, file, C. R. Nelson..... . 808,058
Binder, loose leaf, G. E. Post 807,864
! Binders, etc., batﬂe for the locks of the

adjustable backs of loose leaf, J.

Fieberg ....cuiiieiiiiiiiineinenenennnn 807,450
Binding post, H. E. Reeve...... .. 807,497
Blast furnace, E. P. Mathewson........ .. 807,951
Block signal system, safe, C. J. Cronin.... 807,726
Boats, salvage means for submarine, E. P.

Dougherty .....ceoieiiiiiinnennnnnnnn 807,732
Boiler flue fastening L. Eager...... 808,027
Book, manifold blank, J. F Holmes. 7,465
Bormg bar, C. M. Lo L 807,755
Bottle, n0n~reﬁllable, F. S. Heffernan .. 807,554
Bottle, non-refillable, L. A. Robertson.. 807,966
Bottle, non-refillable, P. J. O’Brien ........ 807,856
Bottle stopper, F. W. & A. Vietmeyer..... 807,519
Bottle washing machine, B. F. Schirmer.... 807,687

| Bottle wrapper making machme, H. Kruse 807,6'

like apparatus, C. Sellen-

scheidt
Box or crate head, A. S. Mann

Bracket or track support, D. D. Miller
Brake beams, suspension device for metal,

F. N. Paris .......oiviiiiiiiinnnennnn. 808,059
Brakes, automatic cut-out for electropneu-

matic, E . Dewson ..........00elann 808,022
Bucket, clam shell, H. P. Horn............ 7,823
Building construction, R. W. King, reissue.. 12,425
Burial casket, W. H. Lawson.............. 807,947
Btton, collar, A. Schwieger ..... 807,689
Button, ornamental, F. E. Stanley.. .. 807,644
Button  sawing machine, P. A. Reisler...... 807,776
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Caisson, E. N. Gilbert ......... .. 807,456
Calculator, pocket, C. A. Haa .. 808,045
Can exhauster and cooker, M. W. Groom.... 808,044
Canceling and counting apparatus, T. A.
BrambeITy .....cceveeeneeenannnnas ... 807,716

. 807,777

brake, C. Remelius .
Cgane . 807,920

Car bumper, R. H. Fletcher..

Car coupler, automatic, A. J. Beard. .. 807,430
Car coupling, Schroeder & Lindholm. .. 807,582
Car coupling, S. E. Jackman .. 807,933
Car drain and trap, combined, J. C. Carry. 808,010
Car dump and conveyer, A. Moore 807,846

Car dump, automatic revolving,

Scientific American

§ 93 Foot and
= Star” .5
[, Screw Cutting

=" Automatic
%7 . Lathes
Feed

FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N. Y., U. S. A.

ForHome, Store and Street

‘We also manufacture Table Lamps, 0. J. Coppins ........
Lamps, Chandeliers, Street
Lamps, Etc. 100 Candle Power
%evve?- hmi\;s ONEk CENT. No
icls. o Smoke. No Odor. 5 3
Absolutely safe. THEY SELL AT SIGHT. | Drill scraper, disk, 8. E. Daj
. Exclusive territory to good agents, &~ Write for Drill socket or chuck, univer
catalogue and prices. Clellan .........c.ccu...

Wall

Chicaao Solar Light C6.Dept G, Chicago | Drinking apparatus, sanitary,

Dough cutter and crimper,

Draft. equalizer, P. Held
Drafting instrument, R. Marx
Drier, J. W. Biles ..........
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" Buor check, C. McGinnis .. . 807,852
4o Vapor oor check, O. Hull . 807,931
THE Nulite 525 Lamps Door fapgr for slidsble doocs, e

808,015
. 807,616
. 807,758
. 807,997
. 808,021

. 807,487
. 807,468

Car dump. revolving, A. Moore : i —_— Brjp_ tray, Hh Qanswinzitt o8 807,548
E. C. Haynes ..... H riving mechanism, automa
Car fendor, T W. 0"Connor 11110 Engine and Foot Lathes French Motors for Liohting Plants | I G- Beede .\ ! 807,996
S, 1 i 1 5 ghting Drum, rope, T. S. Mille 807,682
Car frames, post and carline for railway, MACHINE SHOP OUTFITS, TOOLS AND D ’ti IF Il 'Ph'll' e ,6
W. F. Kiesel, Jr. ...... 808,065 BEST MATERIALS. BEST x The “ASTER?® is the best French | Drumstick, A. D. Phillips . 807,493
Car, railway, A. B. Bellows ... 807,903 WORKMANSHIP. CATALOGUE FREE [ S B 1otor on the market for lighting houses, Duplicating machines, §ten1(3 i o
Car running gear, J. J. Rexrot gg?’goé SEBASTIAN LATHE CO.. 120 Culvert St. Cincinnatl. 0 hotels, etc. Small, compact, simple and E%Ialg] device for circular or other, T
Car, stecl, A. B. Bellows ............. : " ! i g safe to operate. Motive power aleohol, oil | 1) indi W 807 453
Cm: underframe construet_mn,d . 5 807,995 or gas. 2 and 4 cylinders. Great power Dgginlgn l;]f,;oc,hh.le AL 5 Cad en 808’007
Calb[qp kplaé:e e 807,962 Fo t d P and Turret Lathes, Plan- for mall engines, Easy running, Write Egg testing compartment box, J. R. Cole... 808,012
Carbulrcetzll: 7. H. Mason ... 807,479 ot an OWEr ers, shapers, and Drill Presses, for illustrated Price List. Electric motor control system, H. D. James. 807,938
Card holding case, J. B. W 807 44 SHEPARD LATHE CO., 133 W. 2d St. Clucinnati, O. ASTER COMPANY Electric motor controller, W. A. Paris..... 807,858
Card (‘;r plfllp ?ggrdx,naglgacture X 1591 Broadway NEW YOREK oITy | Electric motor controller, H. D. Jam§3,7 Th FCET
T . y
TIOFE o vesei e : 807,753 Electric novelty, P. H. Korst.......... ..l 807,941
Carriage, child’s, W. Diemer 807,6{)1 Electrical dist;-ibllglti(én, Ixzegulatiu% rrieans for 807.943
Cash register, S. G. Cook 807,72 systems of, B. G. Lamme, et al........ s
Casket, Mills & Lawson ............... 807,955 Electrical Adistribut.ion system, R. M. Palmer 807,960
Casteré, attachment for pickle, K. Merce 807:761 v - 'W’ IOE BOA.TS ! Elecgolgtlc (lieposns, obtaining marketable, 807.973
Coment mixer . L. Balawin. . 807306 Manufactory Established 1761 pisJqu want to know how to make an Ico Blevator, 1. H. Venn . 807,794
, C. L. ) 1 0 % . H. Venn ......o...o.e... s
Chain for doors, safety, C. D. Rinald...... 807,779 | Lead-Colored Slate Pencils, Rubber Bands, ME?\Ji‘ 1“ 5gmN£tl,;1€megg;gﬁ]§ ggﬁkgs Elevator and conveyer, A. G. Edmund...... 807,916
Chain for gripping and supporting metal J— Erasers, Iilll;%,rovg‘l’lc{locd:llghglillllgrs Yl"izger and a thorough description are published. Bngine spgedRalt)i.justing device, fluid pres- T
ingham & Hoopes ......... o d sure, C. Robinson ..................... f
Chai?}ag}{sf\l?uélvn;;rglgfu.]fz. Hoopes ..... 00 807:587 Send for descriptive Circular S. g:‘: %I;)f.{‘onégtiurﬁll?‘v)v;dev;ﬂ:ry:)rﬁ,;w 1%2;1]“; F Evaporating apparatus, vacuum, C. Ordway. 807,767
Chair, A. Fraser ............c...... .. 807,815 44-60 East 23d Street, New York, N. Y. Exercising apparatus, C. A. Grabner....... 07,670
Chair leg shoe, Beardsley & Bittner. .. 807,535 Grand Prize, Highest Award, St. Louis, 1904, m Exercising device, H. J. Bradstreet... .. 807,908
Chi, ok et B el e P e, T A
“heckrein holder, L. 5 [ . B 1 W , J. P. 5o B
Gueess entten B &5 i S THE PRICE PYROMETER | eiemicn bit '8 cBlper-ooooooo o S000eg
ggees_e - ‘tn" I 'h'nga for stoning, L. ’ bas revolutionized all methods of | pabric. See Pile fabric. ’

M raste CoC. mACY & . 807,442 i . f ometry. This instrument 18 [ pgpyric holding and stretching frame, M. A.
Chip_euting miehine, B Morterad. | 111l | 807,571 the most efficient and reliable | “*w, o, g® 10T FCICHNE AT 2 80,891
Chuck, pneumatic, H. R. Slivinski 807.876 Our Hand Book on Patents, Trade-Marks, i,}’[%c,;g" ente ox £ © PUrpose, | pastening device, Trahan & Grant.. .. 807,698
(5hurn,’ J. I SHAW st . 807,508 etc., sent free. Patents procured through as 800 tm%‘:ﬁ'ﬁ uﬁ?:wl‘fg Feed mixing machine, H. E. Moss... 807,484
Cigarette making machine, . E. Hoeq . 807,675 Munn & Co., receive free notice in the durable and highly sensitive. | Feed water heater, C. H. Gates... 807,669
Circuit controlling device, G. E. Painter.... 8(7,684 SOIENTIFIC AMERICAN Manufacturers guarantee to Fence gate, G. J. Batzler........ .. 807,591
Clamp. See Jar clamp. MUNN & CO., 361 Broadway,N. Y. keep it in order for one year. |F'ence gate, P. Mast «....c.ceveeeeranennns 807,

Clamp, C. H. Lang ......cevveiveennennnns BOT,045
Clock, electrie, L. L. Cox g Q{)&,(ua

BraNcHOFFICE: 625 F St., Washington,D.C.

ELECTRIC DENTAL SPECIALTY CO.

rite for particulars and prices. | Fence machines, take-up device for wire,
Backlin & Eklund ....................
K'ence, portable, J. Becker 9

2241 Eunelid Ave., Cleveland, O.
Fence post, E. Calvert ....

Clothes line reel, Caldwell & Hunt.. B08, 000
Coaster brake, C. D. Beverly......... . BOT,T15
Coffee hopper, G. W. Phillips. .. BUT. 863
Coffee urn, R. M. Bamford................. 807,428
Coin controlled apparatus, C. C. Clawson... 807,722
Coke and gas plant, V. G. Apple.......... BOT,532 !
Collar distender, stock, Tucker & Aiguier... 807,884
Collar fastener, horse, F. Mull............. BOT,485
Collar, horse, J. D. Whipple....... . 807,523
Commode, invalid’s, W. A. Hardy.. ROS, 040
Concrete mixer, D. Warner ....... 807,522 |
Controller, F. VolK ........cieiiieniiannnnns 807,520

Conveyer, P. Lorillard ............. 807,564, 807,565
Cotton handling apparatus, A. F. Tidwell.. 807,881
Cotton, machine for elevating and feeding

There and

2 Back
WHAT A RELIEF
Write us to-day

for information

DR'LLI" Fence post, J. A. McDaniel -
G Fence posts, machine for molding bases on,
“ h_ - C. % {J%ng WMDll .........

Fence stretcher, wire, . M. Dillon.. 5o

achines Fence tightener, E. B. Webster ..

Over 70 sizes and styles, for drilling either deep or A f ot I
shallow wells in any kind of soil or rock. Mounted E:‘;?lllil;g; g,lssgllggggg’ SJ I{Jo.biﬁ\glollllmmson.
on wneels. or on sills. With engines or horse powers File, bill, BE. M. Scﬁreimer
Strong, simple and durable. Any mechanic caxz Filiﬁg Ca’se’ ticket, A. H. Reinhardt.

Fence post, A. E. Jester ...

GRANT-FERRIS CO.
Troy, N. Y.

seed, C. R. Benefield .......covvvvunnnn 807,654
Crane, G. E. Soper ........ 5006000000000 000 807,878
Crushing rolls, shell and core for, W. G.

Bryant ....ueieeeeieinietacneaneaanaas 808,004
Cultivator, Blue & Shepardson .. . 807,906
Cultivator, E. Rosenbaum ..............0.. 807,967
Current regulator, alternating, G. Finzi.... 807,545
Curtain fixture, G. W. Kintz ........ Ye.... 807,621
Damper regulator, T. G. Lovegrove.. . 807,478
Directory, telephone, E. N. Lake..... . 807,94
Disk drill, T. Brennan, Jr........cceveeeeens 808,000
Display figures, limb for, I. & V. Kolar.... 807,473

Display fixture, E. T. Palmenberg ......... 807,857
Display form, W. F. Allert ....... .
Display rack, W. H. Billings ...
Distilling apparatus, J. Pernat
Dividers and compasses, combined, J. F.

(O} sy e S S 0080000000 000000000000 807,660
Domestic boiler, C. Madeira ............... 807,836

JAGER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining automatic carburettor L

with spark advance. Develops
under most trying conditions.
Sizes 3t060 h. p. Send for catalog.

CHAS. J. JAGER CO
Cor. High and Batterymarch Sts.,
Boston, Mass.

Operate them easily. Send for catalog. Filter, J. 8. HeatON .o veenerennn..
WILLIAMS BROS., Ithaca, N. Y. Filter apparatus, P. J. Jaeger.
Filter, pressure, J. L. Gray.......

D O, e L. | i Wilerad e,
TIFIC AMERICAN SUPPLEMENTS 161 and 604 contain y o Mo I Mewoooieiiennane
excellent articles with full drawings. Price 10 cents | Fire_boxes, circulating device for water, S.
each, by mail. Munn
York City, and all newsdealers,

E. Linsley .o.voeeriieiienrencncennanns

Company, 361 Broad B . 5 A
Dy, roadway. New Fire crackers, etc., machine for making and

wide speed range and reliability © for flattening wire for all purposes
= Send for Catalogue.
BLAKE & JOHNSON,
P.0. Box 1054, Waterbury, Conn.

finishing L. & J. Schulman............
Fire extinguisher, chemical, H. oo
Fire kindler, E. M. Flynn.....cccvevvuennns
Firearm, T. C. Johnson 5000
Firearm, J. M. Browning ....... .
Firearm magazine, C.-H. Taylor............
Firearms, peep-sight for, Bassell & Blenk-

NeI' ..t iiirieeienscaessassssssscsnsanns
Fish hook, W. L. Stockwell ...............
Flat irons, composition of matter for

cleansing and polishing, W. E. Wilkin-

E0 5686000 06005606000800660 900000000000
F'loor dressing machine, H. Kratsch. 80
Flue expander, J. W. Faessler........

. 807,546

807,752

$3.00 A YE
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tion as well.

DURING 1906 ARTICLES WILL BE PUB-
LISHED SHOWING

How curtains may be made at home;
How furniture may be covered by the woman of the house;
How the amateur may decorate the room with home-made

How a water garden may be laid out and built;
The use of statuary for garden decoration.

This is a thoroughly practical magazine, dealing -with
the home and its surroundings. An ideal journal deal-
ing not only with buildings but with country life as well.
The aim of the magazine has been to stimulate among its
readers a wider interest in the beautifying of the home.
The articles deal with not only the house exterior but the
interior plans and arrangements and the subject of decora-
The garden, as an adjunct or frame of the
mansion, receives its full share of attention, and each issue
contains examples of artistically planned gardens, large and
small, old and new. There will be published in each issue
some large estate, and the reader will be taken over the
buildings and grounds as a visitor. There will also be pub-
lished articles dealing with all phases of practical country life.

A Sheraton Sideboard in a New England Home

A MINIATURE ENGRAVING
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American
PHomes am Gardens

$3.00 a year; or, with the SCIENTIFIC AMERICAN, $5.00 a year.
Measures 10% x 14 inches. 72 Pages. Colored Cover.

PUBLISHERS’
NOTICE

$3.00 A YEAR

January, 1906, Cover

ALSO DURING 1906 ARTICLES WILL BE
PUBLISHED ON

The kitchen and how it should be planned (a series);

Historical places in America ;

The house of the Colonial period ;

Gateways to estates ;

How the house of a bygone day may be remodeled and
converted into a modern home.

(_H The magazine is beautifully printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs taken especially for
this publication. The colored covers change monthly (see reduced black and white specimens above). AMERICAN HOMES AND GARDENS
should have a place in every home. Send $3.00 to-day and receive the beautiful November and December issues without charge. Single copies, 25 cents,
postpaid, or they can be obtained from any newsstand.

MUNN & COMPANY, Publishers, SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK

L
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Valuable Books

JUST PUBLISHED

Scientific American
Reference Book

ol(; Pages. Illustrated. 6 Colored
Plates. Price $1.50, postpaid
The result of the queries of
three generations of readers
and correspondents is crystal-
lized in this book, which has
been in course of preparatwn
for months. [t is indispensa-
ble to every family and busi-
ness man. It deals with mat-
ters ot interest to ev&rﬂy ody.
T he book contains 50,000 facts,
and is much more complete
and more exhaustive than
anything of the kind which
has ever been attempted. The
‘ Scientific_American Refer-
ence Book ” hasbeen compiled
after gauging the known
wants of %bousands. It has
been revised by eminent sta-
tisticians. Information has
been drawn from over one ton
ot Government reports alone.
It is a book of everyday reter-
ence—more useful than an en-
cyclopedia, because you will
find what you want in an in-
stant in a more condensed
il form. Sixty years of experi-
ence alune have made it possible for the publishers of
the SCIENTIFIC AMER]CAN to present to the purchasers
of this book a remarkable aggregation of information.

Home Mechanics
for Amateurs

This bookhas achieved an unparalleled success in one

week, and a Special Edi-
tion of 4,000 COpleS has been
ordered. s by far the
largest and best book on
the subject ever offered at
such a low price. It tells
how to make things the
right wa, ly—the “only ”wa;
—at small expense. 1t will
prove of value to you—
much more than you real-
ize. Do things with your
hands. Send for a circular
FlVlIlg contents—the circu-
ars cost only a cent-the
book $1.50 postpaid. If the
book could meet you face
to face you would be the
first to purchase. The first
large edition is almost
gone, order to-day.

Price $1.50

12mo.

379 I’ag.es 326 Engravings

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE 1. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100
Pages. 900 Iilustrations. Cloth Bound, Postpmd
£5.00. Half Morocco, Postpaid, $7.00.

EXPHRIMENTATL SCIENCE is so well known to
many of our readers that it is hardly necessary now to
ive a description of
this work. Mr. Hopkins
deciced some months
ago tbat it would be
necessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Since the last
edition was published,
wonderful develop-
ments in wireless teie-
graphy, for example,
have been made. It
was necessary. there-
fore, that a good deal of
new matter should be
added to the work in
order to make it thor-
oughly up-to-date, and
with this object in view
some 200 pages have
been added. On ac-
count of the increased
size of the work, it has
been necessary to divide
it into two _volumes,
handsomely bound in
buckram.

REVISED and ENLARGED EDITION
The Sctentific Ametican

GCyclopedia ===

Notes and %
Queries. %
15,000 R eceipts.’ 734 Pages.
Price, $5.00 in Cloth. %6.00 in Sheepr. $6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

the specialist, but to the
eneral reader. It should
ave a place in ever,

home and workshop.

circular containing full

Table of Contents will

be sent on application.
Those who already have

{:;rlle Cyclopediamay obtain
e

1901 APPENDIX.

Price, bound in cloth, $1.00
postpaid.

MAG[C Stage lllusions and Scientific Diver-
sions, including Trick Photography.

This work appeals to
old and young alike, and
it is one of the most at-
tractive holiday books of
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and the exposés ot
the tricks are, in man
cases, furnished by the
prestidigitateurs them-
selves. Conjuring, large
stage illusions, fire-eat-
ing, s w e r d-swallowing,
ventriloquism, mental
magic, ancient magic,
automata, curious toys,
stage effects, photograph-
ic tricks, and the projec-
tion of moving photo-
graphs are all well de-
scribed and illustrated,
making a handsome vo1-
ume. It istastefully
printed and bound. Ac-
knowledged by the pro-
fessnon t0 be the Mtand-

Work on Mag;
568 pages. 42 illus. Price $:2.50

By A. A. HOPKINS.
MUNN & CO., Publishers, 361 Broadway, NEW YORK

900 New Formulas. i

The work is so arranged
as to be of use not only to:

Flue or tube expander, J. W. Faessler.. W 808,030

Flue sheets and the like, cutter for, J. .

Faessler .......... 808,031
Flushing apparatus, T Dugmore 807,914
Flushing device, P. L. Guest.... 807,924
Folding box, B. A. Boore.. .. 807,907
Forge, A. Mathis .........cciiiiiiivnnnnnns 807,480
Fuel, artificial, E. C. May......... ... 807,629
Fumigating attachment, J. Brown . .. 807,910
Furnace, H. Hubbard ............ ... 807,466
Furnace, Watson & Mason ... 807,890
Furnace, G. Thomas .....c.coveeeveeneennnns 807,976
Furnace smoke consuming attachment, S. P.

Hutchinson ............ .. 807,743
Furnaces, air preheater for, A Newto ... 807,683
Furniture nail, S. M. Merrill 807,843
Fuse plug, J. Sachs ........... 807,781
Game apparatus, H. E. Henwood 807,927
Game apparatus or puzzle, J. K. Clouser, Jr. 807,600
Game, card, B. C. Blanchard............... 807,433
Garment, H. J. ElliS ......cccvvivuninnnnn 807,610
Garment supporter clasp, Smith & Bu-

chanan ........ . .. 807,691
Gas burner, mcandescent J Alexander 807,651
Gas engine, Longtine & Double Cheeeeaaa 807,950
Gas lines, automatic volumetric governor

for, S. E. Crawford ............ vee... 807,725
Gas producer, W. H. Bradley........ .. 807,594

Gas regulator, automatic, H. W. Fiske.. 807,813

Gases, centrifugal apparatus for treatmg,

E. Theisen ........ e 807,695
Gate hanger, A. W. Sprague 807,512
Gear, differential, R. H. Brockman. 808,002
Gear, yieldable, H. B. Stilz................ 807,692
Gearing, differential, Haldeman & Brockett. 808 047
Gearing, speed changlng and transmission,

L H. Pleukharp .......cceveenevnnnnns 807,771
Generator, W. H. Thayer ......... 807,792
Glass articles, forming, M. Harloe. 807,459
Glass melting pot, C. L. Betz... 807,804
Golf club, J. & D. Foulis..... .. 807,736
Grain separator, J. S. Walch............... 807,978

Grapple, automatic supporting, A. T. Dudley
Grate bar, W. McClave
Grinding machine separator, A. J. Yuerhs..
Gun, recoil, J. Krone

Gun sight, ‘Bassell & Blenkner ...... e 807 993
Gun sight, combined globe and open, Bas-

sell & Blenkner ..........ceeeeeeeenns 807,711
Gun with independent sighting line, Lauber

& STOCK wevvennenenraecnriscananenennn 807,624

Hammock, G. H. Winans ............c.... 807,797
Hanger. See Door hanger.
Harrow, J. M. Ulsh ......... eeeeseereaannn 807,700
Hat, A. Mayer .... 807,952
Hats, ticket holder for, H. B. Morris . 807,670
Hay fork, W. Louden .... . 807,754
Hay press, J. Dain ...... 807,911
Headlight, locomotive, M. Johnson ........ 807,940
Heating system for buildings, E. J. Greene. 807,819
Heel for boots and shoes, composite F. W.

Hunt ...... ...t .. 807,825
Hide treating apparatus F. B. Hmkson . 807,930
Hinges, pintle retainer for, B. W. Lewis... 807,680
Holdback, safety, J. A. DOWDS. e v vneernnnns 808,025
Holder, Martin & Kennard ..... . 807,840
Horse checkmg device, B. Gezon.... . 807,816
Horse controlling device, J. Cherry 808,011
Hose coupling, P. Roulstone 807,499
Hose coupling, W. H. Brewer . 807,595
Hose coupling, J. Z. Cagle ................ 808,008
Hose, machine for inserting couplings and

nipples into, D. K. Fullerton, et al..... 807,738
Hydrant, C. L. HOWES .....covvenvnenn . 807,824
Hydrocarbon burner, W. K. McConnell. . 807,573
Ice cutting device, F. Walker........ 807,521
Implement, combination, J. S. Barnes . 807,534
Indicator, F. P. Pfleger ............ . 7,
Indigo, brominating, A. Schmidt .. . 807,782
Induction coil, pocket, P. Hoffmann. 807,464
Injector, G. W. Mason ........ . 807,759
Inking pad and holder therefor, J. mes. 807,988
Insulating casing for wire connectlons, L.

A, KHNg ooviviiiiiiiiiiiiiiiiiiaaann, 807,747
Ironing and shaping machme, edge, Cun-

ningham & Stebbins .............. ... 807,602
Ironing board cover clip, W. L. & G. L.

Bly .o.cviiiiiiiiina.. .... 807,447
Irrigating ditches, etc, ﬁsh sereen for, F.

B. Morse .. . 807,483
Jar clamp, S. raves. .. 807,613
Joist hangers, makmg wroug' J.

Craig ... vieiriiiiiii ittt 807,441

g
Knob lock, O. C. Call 807, 1808

Labels or stickers in fillet form, automatic

machine for feeding, moistening, and

cutting, D. Humphrey.............. 807,467
Lacing hook holder, J. C. Telfer............ 807,516
Lamp and lantern holder, Roberts

Mathews .... 807,868

807,474
807,838
807,869

Lamp burner, F. J. Lander ....
Lamp burner, R. H. Maple ...
Lamp bumer, Ross & Boyles ... .

Lamp contact, electric hand, G. L. Pat-

=Y 10 807,860
Lamp, headlight, H. P. Wellman ... 807,796
Lamp, time controlled, T. W. Hunt 808,053

Lamps, combined socket and plug for in-

incandescent, H. W. Gremmels
Lampblack-making apparatus, G. Wegelin.
Last, Engelhardt & Folsch ..
Lathe center indicator, A. F. Henrikso
Lathe, crank shaft, W. H. Lucas.
Leak stopping gland, J. P. Hanson
Leather and other fibrous material, machine

and apparatus for dying out, H. C. Gros
Ledgers, account books, record books, files,

807,671

. 807,917
807,555
. 808,057
807,739

807,672

ete., lock for the adjustable backs of

loose leafed, A. D. Hulquist........... 807,557
Leg, artificial, J T. Apgar.. . 807,427
Level, grade, distance, and eleva 10n finder,

combmed C. B. Barclay 807,992

807,873
807,549
. 807,583
. 807,511
808,041

Level, spirit, T. O. Sharp
Lever, breech block operating, G. Gerdom .
Life preserver, L. L. Smith
Lifting jack, A. J. Slonecker .
Lifting jack, F. L. Gormley

Light. See Skylight.
Lightning arrester, E. S. Moorer 807,847
Lime, hydrating, C. Ellis ..... 807,609

Line casting machine, F. C. Lucke 807,566

Liquids, biological puriﬁcation of, W. P:
Dunbar ...........i.iiiiiiiiiiaaa. .. 807,667
Lock alarm mechamsm 7. R. Wellette..... 807,704

Lecomotive fire box, J. Nilsson. 807,855

Loom for weaving, A. Tcherniack..... e.... 807,791
Loom let-off mechanism, T. A. B. Carver .. 807,721
Loom, narrow ware, A. & S. Widmer...... 807,524
Loom take-up mechanism, C. F. Roper..... 807,580
Lubricator, T. F. Morse .... .. 807,848
Lubricator, J. Trotter ... 807,883
Mail pbox, H. H. Mowers, . 807,764
Mail box fastener, E. F. Wallace. ... 807,888
‘Mail crane, B. F. Myers........ ... 807,849
Manure spreader, L. Kniffen . ... 807,622
Map case, EE G. Dann..............ccouu... 807,605
Measure, automatic liquid, T. A. Davis.... 808020
Measuring and recording instrument, auto-

matic electrical, P. Rasehorn ......... 807,774

Measuring instruments, casing and terminal
block for electrical, W. M. Bradshaw..
Measuring vessel for liquids, H. C. Dehn... 807,665
Mercury and amalgam separator, H. J.
Horstmann ...........ccivimeennannennn 807,620
Metal blooms, billets, or slabs, apparatus
for marking, G. D McCaffrey. . 807,850
Metal fabric for use in concrete and other
purposes, J. F. Golding ...... 808,039
Metal screen, G. F. Cramer... 808,017
Milk separator, centrifugal, B
807,639
807,733

807,434

lius
Mine shafts,

for the cages
or corves in, C. A. Eickelber..........

movable landing

Mirror support, J. M. Conroy ...... .. 807,440
Mitering machine, step, J. B. Weir .. 807,647
Mold support, W. S. Jackson . 807.935
Molding flask, Hepp & Born..... 807,928
Mortising tool, 0. C. Wysong.. . 807,799
Motor, C. E. Yetman ........... 807,629

Mower, lawn, F. H. Frankenberg .
Mower, lawn, J. H. Auble, ......
Mower, lawn, A. Jackson
Multiplying device, S. de Gomila..
Musie, ete., binder for, E. F. Flanagan....
Music leaf turner, K. R. Richardson.......
Musical instrument, mochanically controlled,
J. McTammanv .
Nails or spikes, claw of tools for drawing,
G. E. Sly

807,867
807,853

807,643
807,444
807,835

807,587

Oil applying implement, J. T.
0il engine, crude, D. W. Lyon.............
0il, grease, and the like from oil bearing

material, extracting, F. J, Maywald....

TURN YOUR SPARE
TIME INTO MONEY

AD $500.00 to your salary next
year, by working an hour or so
evenings, introducing our “Keystone”
Chemical Fire Extinguisher—the best,
most widely known and cheapest.
For particulars of this dignified and
profitable work, address

JAMES BOYD & BROTHER
18 N. 4th St., Philadelphia

The Busy Man’s Friend

Is the EVER READY CARD INDEX CABINET for all professional and
commercial lines of business ; systematizes your business ; makes you ac-
curate and methodical. No locks, Simple and durable. Made in'6 sizes.
Price, $2.00 up; express prepaid. EVER READY
MFG. CO.. 60 Commercial-Tribune Bldg., CINCINNATI, O.

A Loose Leaf Book

PERFECTLY

Flat-Opening

AND

Self-Indexing

Most convenient for
price books, route books,
i poc ket led\rers, meter

boolks. engagement books
and_all forms of records which should be kept i convenient,
accessible form. Better than any card index. These ‘‘Unimatic®
books are bound in full, gehuine, flexible, black leather, are
perfectly flat opening and sheets may be instantly
inserted or removed from any part.

The following sizes sent postpaid onreceipt of price:

Bixpineg | Size  {CaPac.oF Cover| Cou-

USE No. {“Epsr OF SHEET IncHEs | LEAves| PLETE
Vest Pocket 212 2 50 $0.85
« “ 4412 373 4}/ x Q% ? 50 .95
Coat Pocket | 612 6 "5§ 50 1.20
¢ “ 532 5% 125 1.70
“ « 632 674 e" : 3% 125 175
“ “ 7132 7% 1% x 434 125 2.10
Desk « o o o | 1132 11 11 x 8% A 125 3.90

19 other sizes carried in stock

Stock ruling : Quadrille, Unruled, Dollars and Cents, Faint Lines,
Double Entry Ledger and 4-Column Price-Book Ruling,

Send for sample sheets and complete catalogue of largest
line of loose-leaf devices in the worl

Sieber & Trussell Mfg. Co., 4002 Laclede Ave., St. Louis

GARTER

REFUSE ALL
/ SUBSTITUTES AND
] INSIST ON HAVING
7 THE GENUINE

~Z(; The Name is

stamped on every
loop— ﬁ

The

CUSHION
BUTTON

CLASP

LIES FLAT TO THE LEG — NEVER
SLIPS, TEARS NOR UNFASTENS

Sample pair, Silk50c., Cotton25c.
Madiled on receipt of price,

GEO. FROST CO., Makers
Boston, M&as,,U S.A.

THE INTERNAL WORK OF TH]:L‘

Wind. By S. P. LANGLEY. A painstaking discussion
by the lead.ng authority on Aerodynamics, of a subject
ot value to all interested in airships. SCIENTIFIC
AMERICAN SUPPLEMENTS 946 and 94'7. Price 10
cents each, by mail. Munn & Company, 361 Broadway,
New York C ity, and all newsdealers.

The Most Modern Marine Motor

having the most ra 1d speed and
welghm;: Jeast per p: and_pos-
sessing the fewest par'ts 8 the Van
Auken Motor. No vibration,
easy to operate, simple, re]xable,
clean. Great power. Perfect con-
trol. Alwaysready. Every stroke
cleans the cylinder.

VAN AUKEN-CLEVAUC CO.
Yonkers, N. Y., U.S.A.

THE EUREKA CLIP

The most useful article ever invented
for the purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. Inboxes of 100 for 25c.
To be had of all bouksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Mau—
ufactured by Consolidated Safet

Pin Co., Box 121. Bloomfield. N.

‘¢ "ON 9713

M
4 I
8
15,
22

BY SURSCRIBING
FOR THE

cientific American

‘»\ AND
78 cientific American

‘ upplement

Combined Rates, $7.00 a Year

INUNN & CO.,

361 Broadway, New York



DECEMBER 30, 1905.

Before the cold
weather sets in

Get &
Residence
Telephone

It saves exposure.

It saves doctor’s bills.

It means convenience and economy,
Rates are low.

NEW YORK TELEPHONE CO.
15 Dey Street

$5.00 Water Motor $3.50

Morton's $5 Divine Faucet Water Motor
for a limited time $3.50, complete.
Guaranteed. Attached to any faucet.
For polishing, sharpening and grinding.
Runs all kinds of light machines like
washing and sewing machines. Largest
and most powerful water motor. Outfit
includes emery wheel, buffing wheel,
wooden pulley, and polishing material.
Moneg refunqed if nou satistactory—
none Order now, or write imme-
diately fox free booklet.

MORTON MFG. COMPANY, Dept. C,
130 Fulton Street, New York.

I CAN SELL
« YOUR PATENT
BookletReé laimng how

mailed F « Fifteen
vears’experience Patent Sales

exclusively. If you have a
Patent for sale, call on or
write

WILLIAM E. HOYT
Patent Sales Specialist
290 O, Broadway, N.Y. City

+
+
-

E
AUTOMOBILE ENGINEERS

(INCORPORATED)

146 West 56th Street, New York City
A HIGH GRADE SCHOOL OF INSTRUCTION
FOR CHAUFFEURS AND AUTOMOBILE OWNERS

Day and evening classes. Now enrolling students
Write, call or phone for particulars. Tel. Columbus 4314

L4444 544440450404a"
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ROTARY PUMPS AND ENGINES.

Their Origin and Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines. 38 illustrations. Contained in
SUPPLEMENTS 1109, 1110. 1111. Price 10 cents
each. Forsale by Munn & Co. and allnewsdealers.

WIRELESS TELEGRAPH
The *“Telimco’? Complete Outtit, comprising 1 inch Spark Coil, Strap.
Key, Sender, Sensitive Relay, Coherer, with Automatic Decoherer and

Sounder, 4 Ex. Strong Dry Cells, all necessary wiring, including send
and catth wires, with full instructions and di igrams, $8. 50 Guaranteed
to work up to one mile. Send for Illust. Pamphlet & 64 -page catalogue.
ELECTRO IMPORTING CO., 32 Park Place, New York

THIS
GRINDER

Has no pumps, no valves.
piping required to supply it w1th
water. Alwayaready for use. Sim-
¢ plest in construction, most efficient
in operation. Pricewill interest you.
W. F. & JNO. BARNES CO.,
Established 1872.
1999 Ruby St., Rockford, Ill.

SUBSTITUTES FOR COAL

Are described from the technical
standpoint in the following Scientific
American Supplements.

E—

Each Supplement named costs 10 cents
by mail:

COMMERCIAL USES OF PEAT.
SCIENTIFIC AMERICAN SUPPLEMENT 1324.
The article enumerates the principal peat
bogs and states their financial possibilities.

GERMAN BRIQUETTING MACHIN-
ERY IN AMERICA. SCIENTIFIC
AMERICAN SvUPPLEMENT 1411. A valu-
able economic report.

NEW ELECTRICAL PROCESS
FOR THE MANUFACTURE OF
PEAT FUEL. SCIENTIFIC AMERICAN
SUPPLEMENT 1492. The paper fully des-
cribes the Bessey process.

LIGNITE, PEAT, AND COAL DUST

UEL. SCIENTIFIC AMERICAN SUPPLE-

MENT 1426. A careful consideration of
German methods.

MOOR CULTIVATION AND PEAT
INDUSTRY IN GERMANY, SCIEN-
TIFIC AMERICAN SUPPLEMENT 1481. An
excellent critical review.

DOMESTIC COKE AND BRI-
QUETTES FROM RETORT
COKE OVENS., By R. M. Atwater,
SCIENTIFIC AMERICAN SUPPLEMENT 1211
A valuable monograph by an expert.

THE WHITE MINERAL PRESS
FOR BRIQUETTING. SCIENTIFIC
AMERICAN SUPPLEMENT 1224, An article
describing and illustrating an American
briquetting imachine,

Price 10 cents each, by mail.

Order through your Newsdealer or from

MUNN & COMPANY

361 Broadway NEW YORK
_J

Scientific

Oils, treating petroleum, J. P. Wintz....... 807,983
Oiler, R. Alden ............ccouune. .. 807,985
| Optical instrument S. Czapski 807 728
Ore concentrator, W. S. & G. W. Craven... 807,661
Ore separating and concentrating machine,
1 550035 1 (0 S8 0066600060 0000023050 807,659
Ores, concentrating, A. Schwarz...807,501 to 807,506
Organ, E. M. Skinner .........ceccveveuens 807,610
Ozone producing apparatus, W. P. Rice 807,964
Package carrier, 0. M. Gould. 808,042
Packing gland, 'W. A. Bole. 807,538
Packing, piston, W. J. Kane 807,470
Packing, shaft, R. Whitaker .............. 807,981
Padlock, F. Soley ....ceeeeceeeanan 807,785, 807,877
Paper blanket or rug, J. Haworth.......... 07,821
Paper cutting machine, T. C. Dexter....... 807 730
Paper fabric, machine for making rein-
.forced, S. E. Maas ........euvvvnnnnns 807,756
Paper feeding machine, F. L. Cross.808,018, 808,019
Paper machine suction box, C. Potter...... 807,772
Parachute, C. W. Van Vieet.......... 8

Paste press, C. R. Splivalo .......
Pasting apparatus, R. A. Pelham..
Pasting device, H. H. Walker
Peat, treating raw, C. Schlickeysen.
Pen, fountain, W. W. Sanford

Phomc apparatus, D. Higham ........ :
Photographic film cartridge, H. L. Gray.. 807,458
Photographic prints, coloring, R. Isenmann. 807,932

Piano attachment, S. D. Beum 07,714
Pile fabric, F. Kleutgen ..... 807,678
| Pipe bendmg machine, J. Neue 807,854
Pipe coupling, wooden, M. Crowther 807,662
Pipe joint, S. Otis ....cccvviuiinnnns .. 807,768
Pipe joint, flexible, W. P. Dunn . 808, 026
Planer, S. McMillen .........ccoiveinnennns 807,634
Planing ' machine, metal, L. J. & C. O.

Harley ....iviiiiniintnornncnnccnsnnns 807,740
Planter, potato, W. E. Bakeman... 807,898
Plastic material, apparatus for making ar-

ticles from, W. P. Meeker............. 807,630
Plate cleaning machine, L. G. Hill.. .. 807,929
Pocket, sat‘ety, Hay & Bieber....... . 807,741
Pod opening machine, D. Gordon.. 807,551
Pole changing device, H. O. Rugh 807,870
Pool table attachment, Hege & Rominger... 808,051
Post. See Binding post.

Postal card case, L. Burgy.....ecccoeevueeuns 807,719
Powder, apparatus for making smokeless,

Gentieu & Waddell ..........cciinvnn 808,036
Powder priming charge, smokeless, F. I.

DU PONt wererenrerenenenneneneneseennn 807,494
Power transmission device, G. W. Marble.. 807,627
Pressure gage, W. N. Mitchell............. 807,568
Printing press feed mechanism, automatic,

G. . G. Williams .......oivviiinnnnannnn 807,705
Printing press numbering attachment, C. G.

HAITIS tiviviiereneeresnsosanoasanssanns 807,615
Propeller, E. A. Stickler .. . 807,974
Propeller, J. C. Franklin 808,034
Propeller, speed controlling reversing, C. F

Roper . 807,498
Protective device, G. W. Pickard .. 807,963
Pulley, O. R. BECK .euevvuvrnenennnnn . 807,994
Pump, centrifugal, G. W. Skinner, Jr. 807,971
Pump, fluid motive power T F

worth ............ 807,448
Pump rod coupling, 807,563
Pump, rotary, C. Nobs 807,489
Rail bond, L. B. Buchanan . .. 807,656
Rail joint, A. F. Calhoun .... .. 807,720
Rail joint, A. 'I. McE1lhaney. .. 807,851
Rail joint, T. D. Allen ............. . 807,986
Rail joint construction, F. Sherwood........ 807,509
Railway and other rolling stock, buffer

coupling for, J. T. Jepson.............. 807,677
Railway appliances, electric controllmg

mechanism for, W. J. Bell

Railway, electric, F. Adams ...
Railway gate, G. W. Downey
Railway gate, J. H. Elward ...
Railway rail joint, J. S. Goodwin
Raillv;vai{ signal, 2lectric, Ammann & Camp-

L5 ¥ R T
Rallv&;:aylmgnal repeater, F. B. Wlegand
Railway signaling, S. . Stro
Railway signaling, I. Kitsee
Railway signaling appliance,

mann & Campbell
Railway signaling system, H. Bezer.
Railway switch, Brunner & Smith ..
Railway switch, V. Angerer .......

808,040
807,707

. 807,590
807,645
. 807,829

. 807,800

Railway switch, J. F. Barkley .. 807,803
Railway tie, W. M. Colby ..... .. 807,723
Razor strop, S. D. Rice....cvvvviiivnnnnnns 807,965
Recording appliance, electromagnet, Am-

mann & Campbell .........coivviiieenns 807,708
Recording instrument, C. BE. Vawter, Jr.... 807,518
Refuse, system for the destruction of, Wat-

S0N & MASON .v.ivnvrnnnnnnenaesaanannns 807,889
Respirator, G. T. Carpenter .............. 807,597
Respirmg within spaces full of smoke or

noxious gases, apparatus for,

Drager .....c.iiiiiiiiiiieiiiiiiiaaa, 807,666
Riveting machine, G. Ermel . 807,66%
Roof ﬂashmg L. Watson ....coeeeevnnnnens 807,795

Rope, machine for making decorative, J. A.
... 807,62¢

ynn
Rotary engine, G. F. Leighto

Rotary engine, J. B. Stumpf. 807,975
| Ruler, F. N. Gilbert ........ 807,817
Sad iron, W. B. Sherman............. 807,690

Sand shaker, pneumatic, A. H. Barber.

Sanding machine, hand, D. T. Clemons 807,809
Sash balance, W. M. Potter................ 807,68
Saw and chisel gummer, B. F. Froney .. 807,454
Sawmill set works, A. Niedermeyer........ 807,636
Scale eompensatmg device, J. H. Swihart.. 807,694
Scale, pendulum computing, H. S. Hallwood 808 048
Scow, dumping, J. Guiry ........... ... .00 807, 552
Scraper blade for road making machines,

S. Randall .......iieiiiinennnnncnneens 807,495
Scraper, road, V. M. JackSoD.....ccceveenne 807,936

Screen operating mechanism, Le Bosquet &

1: 1310 580000 Dooano0a00a006008000068000 807,475
Screw covering, set, H. F. Kohlhagen. . 807,559
Screw driver, C. H. Lang............. . 807,946

807,921
807,990

. 808,046
807,451

......................... 807,676
Bradley..... 807,593

Scuttle hole protector, A. Ganzen
Seed, milling cotton, W. T. Ball
Separator See Grain separator.
Sewing machine, H. W. Hadley......... 3
Sewing machine, mattress, C. A. Fisher....
Sewing machine thrcad cutting mechanism,
C. M. Horton
Shade bracket, window, A. F.

Shade fixture, window, G. C. Vergason..... 807,886
Shaft collar, J. Sheehan .............. .. 807,874
Shaft coupling, D. H. Hendershot....... . 807,926
Shearing machine, sheep, S. R. Burgman... 807,435

Shield, rear sight, P. O. Elterich 807,812
Shingle gage, H. P. Neptune............... 807,957
Ships, device for lessening the shock of

collisions between, M. Padovani ........ 807,959
Shipwrecks, device for locating, C. J. Dur-

7S S 807,915
Shoe upper fastener, W. E. El 808,028
Shoe upper holder, W. E. Ellis 808,028

Shot for athletic uses, G. L. Pi
Sight piece, Bassell & Blenkner..
Signal switch, G. H. Manners....
Skirt, woman’s, E. L. Phelps...
Skylight, A. N. Staples
Sleeve protector, M. Marks
Sliding bin, W. C. Horner...
Smoothing 1ron, J. W. Dav1
Smoothing iron with detachable handle,

. 807,729

E.

H. Henniger ..........ccciviiiiiniennnns 807,674
Snap hook, J. H. Putnam ..........cc.u... 807,773
Soap holder for vessels and utensils, Bran-

foot & Davis .......cciiiiiiiiiieiannn 807,717
Solar heater, Sides & Klensch...... ... 807,642
Spade, wooden, H. F. E. Hofmann. .. 807,742
Spark arrester, B. Luxenberg ...... .. 807,844
Spinning ring, J. R. Coe..... . 807,601
Spoon, batter, J. Levagood . 808,056

Spriig seat, J G. Myers. 807,765

Sprinkler head or nozzle,

D11 5 01 4 . BOT,61T
Sprocket wheel lubricator, J. M. Dodge..... BOT,781
Sprocket wheel, shp, J. M. Dodge......... HOT, 013
Stacker, F. A. Kime .............. .. 807,471
Stacker, hay, D. Plattner . .. BOT.638
Stacker hay, M. Bagley ..... . BOT,001
Stacker, hay, Kane & Grieves ............. 808,064
Stacking attachment for threshing ma-

chines, straw, C. E. Moore............ 807,954
Stamp rack, C. W. Martin 807,757
Steam generators, hot water distributer for,

I L. Wilson ..........oiiii i, 807,982
Steel, laying off and spacing machine for

structural, C. M. Carnahan ............ 807,540
Stirrup, G. J. Thompson .eeeeeeeeecns ee... 807,793

American

STRENGTH OI-' ‘
GIBRALTAR

The First Entry

in the Diary for 1906 should record that
\'you have Insured your life
. in The Prudential.

Your own happiness

and that of your

famlly will be increased by the knowledge

that you have made

wise provision for -

the future through Life Insurance in

THE PRUDENTIAL

Insurance Co..

of America.

'Incorporated as a Stock Company by the State of New Jersey.

JOHN F. DRYDEN,
President.

Send for Rates and Information, Dept. I21

Home, Office:
NEWARK, N. J

Mound City Dishwasher

The Only Scientifically Constructed
Dishwasher on the Market
No More Drudgery

Dishwashing Made Easy

‘Washes all kinds ot dishes,
glass and silverware. Can be
used on gas, oil. wood or coal
stove. Family size will wash 20
to 30 assorted pieces at one time.

There ismore popular demand
for a cheap, practical and dura-
ble Dishwasher than any article
that can be mentioned. Every
lady wantsone. Agentswanted

Our agents, both men and
women, are making Big Money.
Secure the agency for this won-
derful seller in your territory.
Agents wanted n all foreign
countries. Send at once for
testimonials, full particulars
and prices.

Mounﬂ City Dishwasher Co., 3685 Laclede Ave., St. Louis, Mo.

FORGET IT
AND USE

WEED’'S TIRE GRIPS

Positively Stops Slipping or Skidding
They Make Bad Roads Good

= Send for Booklet “ S*
WEED CHAIN TIRE GRIP COMPANY
28 Moore St., New York City

HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's Use.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be made by any amateur who is, ’versed in the
use of tools. This article 1s contamed in SCIENTIFIC
AMERICAN SUPPLEMEN 182. Price 10 cents.
For saleby MUNN & Qﬁl Bro adway, New York City,
or by any bookseller or newsdealer

AnAutomatic Pump

that works w herever there isa spring,
creek or pond. It costs but little and
works day aud mgrt without atten-
tion or expense. 'he Niagara
Hydraulic m, USED AND EN-
DORSED BY THE U. S. GOVERNMENT,
Is made in all sizes. Free booklet and
terms to agents upon request.

Niagara Hydraulic Engine Co
140 Nassav St., NEw York
Factory Chester, Pa.

THE “LEADER?”

L1+ H.P. Gasoline Auto-Marine Engine

Built like a watch. Beautifully Finished. Accu-
2 rately Constructed. Light, Strong, Reliable and
§- Noiseless in operation. Sui table for launches
g from 15 to 19 feet in length. Price complete.
! $175.00 net, no discount. Thoroughly guar-
anteed. Perfect Speed Control. Complete
descriptive catalogue upon application.
MANUFACTURED BY
CLAUDE SINTZ,
92 S. Front St., Grand Rapids, Mich.

¥8u USE GRINDSTONES ?

if 80 we can suppiy you. Al sizes
» mounted and nnmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones foralis e~
cial purposes. Send for catalogue *

The CLEVELAND STONE CO.

—

2d Floor, Wilshire, Cleveland, 0.

ollvers Band Saws

20=in. Foot or Belt Power
26=in. Belt Power
32-in. Belt Power
36=in. Belt Power
ALSO
Hub Boxing and Spoke Tenon
Machines, Forges, Drills and

¢“Ohio”” Feed and Ene- .
silage Cutters

Manufactured by

THE SILVER MFEG.

SALEM, OHIO

WARRENS

. NATURAL ASPRALT San

OOFRIN

Apply it yourself. Malkes a finished gravel roof. Comes ready
to lay in rolls of 108 square feet. Write for. sample, circular
and prices,. Warren Chemical and

8 Battery Pl., New Y’ork

CO.

JOHN T. DEVINE, PRop,



Scientific American

For a
—— & Complete
Art Education

The offer already accepted
by 20,000 delighted people.
Just take a minute to read
what we offer at this un-

esi are Lhe proper
F)‘ ortions of a face.
i you realize it

heard-of price and then send for it.

Splendi‘ﬂ% illustrated.  Thorough, practical, complete. By
Chas. Hope Provost, contributor to leading publications and origin-
ator of correspondence art instruction.

CONTENTS

TecaNic—Working with pen, brush (oil and water color), pastel,
grease and conte crayon, lead pencil, carbon pencil, scratch paper,
chalk plate, Ben Day iachine, silver print work. Also the various
effects used by pen artists, including quick and slow lines, English
and American styles of treating zig-zag lines, hooked lines, quick
lines, double cross hatching, stippling, spatter work, etc. = Wash
drawings. Distemper Drawings. racing and copying photo-

raphs. What materials to use, including papers, canvases, and
bristol boards. Tools and how to handle them. Drawing from
nature, including landscape, flowers, animals, figures, portraits,
etc. brawing rom memory, wilh table showing comparative
measurements of different parts of he human body—head, hands,
feet, legs, arms, etc. CoLOR—primary and secondary colors, etc.,
explained. How to mix different shades, etc. ARTISTIC AN ATOMY
—The bones and muscles as :;gplied to pictorial work. LETTERING
—Copying and orllginat!ng. oman, block, old English, and Script
styles “shown. ementary, historic, and geometric = ornament.
Conventionalization of flowers, ornamental composition, pictorial
composition (including form and color arrangement and balance),
fashion work, caricaturing, cartooning. Facian EXPRESSION—
Sorrow, joy, anger, fear, contempt, Faughter. Aerial ard linear
perspective. BusiNess Deramns—How to sell dpictm—es, how to get
aposition as an artist, prices and salaries paid, lists of names of
publishers and others who buy work, how to pack pictures to send
by mail or express, etc. Explanations of various engraving and
reproductive processes.

“ How to Illustrate ”” sent prepaid to any address in the world for
$1.00. (Limp. Covers.)

A more handsomelibonnd edition in cloth covers, $1.50 prepaid.

Remit to-day, as this offer may be withdrawn at any time, or
send 2c. stamp for booklet,

BROWN PUBLISHING CO.
1635 Flatiron Building, New York

RLIP-KLIP

S DUO**
MANICURE-
CicAR CUTTER

A blade for each
purpose.

25¢ By Mail

Worth its

A Perfect manicure. A Sanitary Cigar Cutter.

Klip-Klip “Duo” (two in one) has a

sharp steel clip, file and cleaner.
Keeps the nails in perfect condition.
Alsoaseparate blade which cuts cigars
quick and clean. Itissanitary. Phy-
sicians say everyone should use his
own cigar cutter. It islight, compact
and handsomely finished and sells at
sight. Two combined for one price.
At all dealers or mailed upon receipt
of 25c. The “‘original” German silver
Kiip-Klip (manicure only)-same price.
Your money back if you want it.
MANUFACTURED ONLY BY THE

KLIP-KLIP COMPANY

556 Clinton Ave., S., Rochester, N. Y.

ELECTRICAL APPARATUS REPRE.
sented by Conventional Diagrams in Drawings.—Fifty
diagrams showing the usual method of illustrating elec-
trical apparatus in drawings. A labor savinf] paper.
Contained in SUPPLEMENT 1106, Price cents

For sale by Munn & Co. and all newsdealers.

THE LIGHT MOUNTAIN
AND T1INING TRANSIT

Graduations on sterling silver, 5 5-8 inches diameter,
two double opposite verniers, reading to minutes.
T:elgscolpe 8 1-2 inches long, 1 1-8inches aperture:
giving large clear field ; is balanced and will reverse
at either end. lamps and tangent to telescope
3 axis. Compass needle 3 1-2 inches long. Variation
arc. Long taper centers with broad flanges. Weight
10 pounds. Tripod 7 1-2. -

THE HANRA MFG. CO., Troy, N. Y., U. S. A.

882 River Street

ELECTRONS AND THE ELECTRONIC
Theory are discussed by STR OLIVER LODGE in SCIEN-
TIFIC AMERICAN SUPPLEMENTS 1428, 1429, 1430,
1431, 1432, 1433, 1434. Price 10 cents each, by
mail. Munn & Company, 361 Broadway, New York City,
and all newsdealers.

Perfect vs. Imperfect Ignitiong

Batteries will play out, but never when fed
by an Apple Automatic Battery Charger.
Can be easily installed on any car or engine. .
Needs no watching. The current delivered
is steady and unchangi“g, insurmg fat, hot
sparks all the time. ‘rite to-da;
formation, or see us at New
Chieago anto shows.
IHE DAYTON ELECTRICAL MFG. CO.
98 Beaver Bldg., Dayton, O.

ork and

‘Automatic
Battery ~
Charger

4to.
275 Illastrations.

11x13% inches.

By BARR

cAmerican Estates

DEecEMBER 30, IQO5.

Stitching and barring machine, buttonhole,
E. B. Al

B I 5 8E0600000060000 0000000000 . 807,531
Stone planer, C. G. Ross..... 90 . 807,780
Stove, heating, W. G. Taylor.... . 807,880
Stove screen, H. J. Goble........ .. 808,038
Stovepipe connector, C. M. Rankin......... 807,496
Strainer with filter pad, ete., milk, J.

1) b Y50 I 5 5 5 60000066000 000000 60000000000 807,547
Straw carrier, W. W. Dingee.............. 808,024
Street sweepers and the like, rotary brush

for, C. H. Butler .............cvvueunn 808,006

Stretching device, Weaver & Lounsberry 807,588
Suspenders, G. D. Asheiman 807,984
Switch operating device, J. C. Hall . 807,820

Switch operating mechanism, J. A. M s- |
807,486

SON .eccosececccooscnasacnnacsosanasnan 807,896
Switchboards, means for restoring ring-off

drops for, . McLean ....oeceeecvnenn. 807,575
Syringe, J. C. Blair ........c.... .. 807,905
Tailor’s iron, gas heated, J. Baris. .. 807,633
Telephone, J. H. Boyd .......... .. 807,806
Telephony, E. A. Buell ...... .. 807,596
Telescope, double, M. Berger . .. 807,713
Thermal cut-out, T. Varney .. . 807,885
Thermostat, P. A. Brown ............c.... 807,718
Threshing machine steering attachment, W.

N. Kingsley ..o.cevereerneeenecaennnnas 807,472
Tie plates, manufacture of, J. E. York. 807,650
Timing device, H. H. McIntire 807,674
Tire, J. F. McCanna ........ 807,633
Tire bolting, boring, and drilling :

5 1 O 5 5 500660000006 0003000500 807,481
Tire, elastic vehicle, G. Knadler .. 807,748
Tire, metallic, W. J. Paton..... 000 . 807,061
Tire, pneumatic, E. M. Birdsall .. 807,537
Tire, vehicle, C. A. Immler ......ceceee.. 807,744
Tires, non-skidding cover for, E. Fairburn. 807,611
Tobacco curing barn, D. W. Mishler........ 807,763
Tobacco pipe, G. W. Justus ........ . 807,828
Toilet article, E. M. Wood....... B07,798
Tool, combination, R. H. Bowman 507,908
Tool construction, J. M. Sullivan . BOT,879
Tool, hand pneumatic, E. Franke.. BOT,452
Torpedo beoat, T. J. Morarity ... 807,482
Toy pistol, O. L. Harrison BOT,460
Transfer system, W. N. Springer 807,584
Transmitter and transmitter arm c 5

E. E Yaxley .cceveceeenrecnensnccaanes 807,528
Trolley, A. P. Lord .......cccvvivueenenns 807,477

807,653

Trolley for electric railways, W. J. Barron.
807,822

Trolley harp, C. L. Hooper

Trolley wheel, self-lubricating, J. Hensley.. 807,463
Trousers creaser and stretcher, L. J. Stock-

LG5 66000600000000000000008 000300000 807,693
Truck bolster, car, W. C. Miller. . 807,632
Truck, car, J . Cardwell ........ ... 807,439
Truck for tramway and like vehicles,

radial, E. E. CoO0K ......ccvvevvnannenn 808,013
Tube cleaner, F. M. Faber........ . BOT,918
Tubes, manufacture of, O. Briede... . 808,001
Thubes, skelp for making, M. Blakey...... BO7,482

Turbine, elastic fluid, C. G. Curtis,
807,542, 807,603,
Turpentine from wood, apparatus for ex-
tracting, J. G. Gardner
Turpentine gathering means, E. L. Vickers..
Typewriter paper ho.der, Wood & McCabe. .
Typewriter pointer attachment, C. E. Kelley.
Typewriter tabulating attachment, Wolfe &

807,604

808,035
807,702
807,894
807,746

B 00) o 0 o PP 807,893
Typewriting machine, .J. Felbel . ... 807,449
Typewriting machine, E. Fahl.............. 807,919
Typewriting machine keyboard, J. H. Hot-

BON o..cccoasvocnscncassssancsnnsanenas 807,556
Umbrella, J. C. Westerfield ...... . 807,892
Umbrella, .folding, J. A. Muzzio 807,572
Underreamer, F. G. Irvine ....... 807,826
Urinary receptacle, S. E. Cave ............ 807,599
Valve, air compressor, E. H. Steedman.... 807,585
Valve, ergire, D. C. Prescott ............ 807,865
Valve for outlet ports, H. L. Gilbertson 808,037

Valve, globe, F. W. Leidecker...
Valve, steam engine, E. T. Cope .
Vapor and gas burner, J. A. Mat
Vehicle brake, G. Reisdorf............

T SRS

8 -
25,000 POSITIONS

Superintendents, Inspectors, Foremen,

AT $1,000 TO $5,000 PER YEAR
The Engineering Agency Bulletin

Send 10 cents for next twelve issues and plan
for securing positions.

THE ENGINEERING AGENCY, Inc.

N

FOR

Salesmen, Engineers, Instructors,
Draftsmen, etc., etc,

LISTED ANNUALLY IN
Sent, weekly for cost of

mailing—2 cents per issue

1409 Monadnock, Chicago
Established 1893

4

Turnlt Upside Down

andit won’t spill. The ouly non-liquidstorage
battery on the market and the only one of its
kind in the world. Impossibiiity for plates to
bend or short-circuit, as electrolyte is of solid
consistency. Can be recharged like the wet
storage battery as often as desired, Suitable
for every gas and gasoiine ignition. Shipped
fully charged to any part of the world. Write
for descriptive pamplg’et and trade prices.

jl THE ROYAI. BATTERY CO.
143 Chambers 8t., New York City

No spanner Wrenches need apply. This

logue.

GOODELL-PRATT COMPANY

DRILL CHUCK

can get along very well without

'em ; because it's built that way.

It is well finished, strong, dura-

ble, economic. For points, sizes
: and prices, refer to our cata-

If you've misplaced it, better send for another.

Greenfield, Mass.

136 LIBERTY STREET, NEW YORK, U. S. A.

ARTESIAN

Wells, Oil and Gas Wells drilled
by contract toany depth from 50
t0 3000 feet. We also manufac-
ture and furnish everythingre-
quired to drili and complete
same. Partable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
Write us stating exactly what
isrequired and send for itlus-
trated catalogue, Address

LL FNGINEERING AND SUPPLY CO.

$250.0

o ‘' Success”
Automobile Buggy
is just what thou-
sands have long
been waiting for.
It occupies a dis-
tinctive place in
the automobile
world. A light,
v/ strong, steel tired
.l L2 runabout, built on
the buggy prin-
ciple with Z-horse

and Gardens

Vehicle brake, A. Payton .......... .. 808,060
Vehicle draft equalizer, W. A. Fry........ 807,455
Vehicle dust guard, Levermont & Reed.... 807,751
Vehicle for exhibiting goods, H. Lefevre.... 807,948

power gasoline motor. Runs 100 miles on 1 gallon

Illuminated Cover and
340 Pages.

Editor of American Homes and Gardens, Corresponding Member of the
American Institute of Architects and of the Royal Institute
of British Architects

Price, $10.00

FERREE

Publishers of

*¢ Scientific American ?*

SUMPTUOUS book dealing with some of the most stately houses
and charming gardens in America.
all cases made from original photographs,and are beautifully printed

on double coated paper. Attractively bound. This book will prove one
of the most interesting books of the season, and will fill the wants of
! those who desire to purchase a luxurious book on our American homes.
An illustrated prospectus mailed free on request.

JMUNN @ .

The illustrations are in nearly

COMPANY

61 Broadway, New York

Vehicle guiding device, motor, Z. of gasoline. Speed from 4 to 18 miles per hour.
SWEENEY ceeeerscerencecsnecaneracanans 807,789 | Travels over any kind of road and is a good

Vehicle, motor, J. W. Lambert .......... 807,623 | hill climber. No complicated parts to get out of

Vehicle running gear, motor, R. E. Olds.... 807,958 | order. = The °‘‘SUCCESS’’ is absolutely Safe,

Vehicle spring, S. Furmidge 807,612 | Durable and Practical. It will pay you to inves-

Vehicle suspension device, P. . 807,968 | tigate its merits. Write today for descriptive

{y/ehicle wheel, S. Berens ................ 807,536 | literature, terms, etc. Address

ehicle wheel, adjustable, B. D. Gilson.... 807,922 . ”

Velocipedes, etc., seat for, R. G. Ledig.. 807,749 SUCCESS AUTOMOB“’E MFG‘ Co'

Ventilator, . Williams .....c.oonn... 807,525 | 532 DE BALIVIERE AVENUE S$T. LOUIS, MO

Vessel hull, I. E. Palmer ......ccceveuennnn 807,769

Violin, electric self-playing, H. K. Sandell. 807,871

gise, ]g X%] Sﬁetltﬁr e 3 5 gog,ﬁg

ise, bench, . 3 8 . 807, -Q:; .% oQ_\h .% n% .

Voting machine, A. C. Go . 807,818 .'C:;-.C} 9@@{& .

Wagon body raiser, J. L. Renick . . 807,778 ./ T L L e =

Wagon unloader, G. E. Jackson...... 807,827

Waist and skirt holder, H. C. Wilson 807,527 iy

Wall, training, D. G. Ambler ............. \ﬂ

Washbench and clamp, folding, W. Thornton
‘Washboard, A. H.
‘Washing machine, E. L. Batley...

West

‘Watch fob, Becken & Trumbull..........

‘Water, apparatus for purifying foul, H.
DeSIUMAUX  +vvrvennncnneenesneeaneenns 807,912

Water circulating device, M. H. Voigt...... 807,586

Water closet tanks and making same, casing

for, J. G. Crosby .....cciiiiiiiiinnnn. 807,727
Water cooling tower, F. Hauswirth. . 808,050
Water elevator, J. M. Dinsmore.......... 807,443
Water mains under pressure, device for re-

moving ferrules and for inserting plugs

in, Daley & Richards ... . 807,663
Water purifier, J. G. Broman 807,807

Well drilling apparatus, L. D. yock. ..
Well drilling machines, wire line attach-

ment for, W. H. Tschantz.............
Well rig, oil, F. W. Pennell

807,699
807,861

Wheel. See Sprocket wheel.
Wheels, flexible rim for vehicle, W. G.

Y 1525660 000000000 0000 00000090000000000 807,839
Wheels, machine for manufacturing metal,

B ¥ 3 5 5000 5000000600000 0000000000050 807,539
Whip holder, A. Lawrey, Jr. ............ 807,562
Wicks for increasing their inflammability,

treatment of, A. Haase ................ 807,553
Window construction, C. J. Wallen .. 807,703
Window fixture, N. M. Landis ..... .. 807,944
‘Window, sectional, E. H. Lunken .......... 807,681
Window stage, portable, W. H. Davidson.. 807,606
Wire stretcher, E. D. Townsend.... .. 807,697

Wood fiber digester, A. W.
Work holder, magnetic, W
‘Wrench, J. H. Hobson

X-ray tube, E. Gundelach ..... 807,673
Yoke center, neck, A. H. Conn ...coovuunen 07,820
DESIGNS.

Clock case, W. E. McGraw............ ... 37,736
Clothes rack base or back, J. M. S. Fruit... 37,741
Fabric, printed textile, E. N. Eames........ 7,753
Fabric, textile, T. P. Black 37,744 to 37,751

Fabric, textile, F. E. Kip ...

Fence, wire, H. Ward ........... 50
Knitted fabric, M. J. Shaughnessy......... 317,754
Label, A. Dickson ....... 37,738, 37,739
Lamp post, J. E. Davis .......coccounnnnn g;,;i%

Tobacco pipe, F. J. Rosenberg ..

TRADE MARKS.

Ax and tool handles, wooden, Dunham, Car-

rigan & Hayden Co. ......ccceeeveenes 48,210
Bits, spurs, stirrups, buckles, rings, terrets,

and. hames, F. Eglington .............. 48,211
Blouses and waists, boys’, G

Brottlllers dli ........ dupperand o080 48,279
Boots, shoes and slippers an

leather, leather, Packard & Field...... 48,215
Brandy, S. Hochstadter ................. . 48,280
Buttons, pearl, Davenport Pearl Button Co... 48,275
Candy, Reymer & Brothers .......... 00 8,235
Canned fish, Francis H. Leggett & Co...... 48,278
Canned salmon, Pacific American Fisheries. 48,288
Carpets, Hartford Carpet Corporation ...... 8,293
Cartridges, Selby Smelting and Lead Co... 48,217

Principles of
Home Decoration

BY
JOY WHEELER DOW
A Series of Monthly Papers in

American Homes
and Gardens
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merican Homes
and Gardens \.8ﬂ

PUBLISHED BY \ ﬂ

MUNN & COMPANY .0
361 Broadway, New York
$3 per Year

R. DOW is contributing to AMERI-

CcAN HOMES AND GARDENS a

series of monthly papers on in-

terior household decoration, under the

comprehensive title of ‘‘Principles of
Home Decoration.””

The papers are richly illustrated and
are written in the keenly critical spirit for
which Mr. Dow is well known. They
admirably summarize the whole subject
of household decoration, and abound
with admirable hints and suggestions.
The photographs published with the arti-
cles are supposed to emphasize some
principle of decoration, showing what is
admirable and what is to be carefully
avoided.

The July issue was a general introduc-
tion of the subject, together with exam-
ples of one or two typical English living
rooms. The August issue treats of the
subject of Halls. Subjects to follow will
relate to the Dining Room, the Drawing
Room, etc.

Every one who is interested in home
decoration will be interested in and re-
ceive valuable suggestions from this series
by Mr. Dow.

25 cents per Copy,
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Animals, composite “Dixie,”” 150_h.p...... . o257 Launch, torpe.do, gasoline.... 528 Reservo'}r, ‘Wachusett . 3, 11 Autgmobilesi timing .......
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139

Superintendent, shop, train-
i *

62

Tea  manufacture, deviees
*

Teeth work on, palnless . 364
Telautograph, Gruhn ....... *25
Telegraph, automobile, wire-
less  ...iiiiiiiiiiia.. 278
Telegraph, Constantinople 178
Telegraph, wireless, Berlin. 476
Telegraph, wireless, corps.. 319

138

22
234
274
480

83

Telegraphy, wireless, prog-

Telegraphy, wireless, school *44
Telephone cable, new type. 319
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Wilcox Co.
Shirts, collars, and cuffs, Fellows and Co..
Shoe dressing, blacking, polish, and preser-
vative, C. W. Sutton ................
Shoes made from leather or a combination of
leather and cloth, W. M. Koblens
Shoulders, backs, hams, and bacon, Cud
Brothers €. «.vve.eureeruneeenneeunnns
Shovels, spades
and Tool C
Speedometers, E.
Stenl Crucible

Nickel & Gross.

Company of Amer-
qteol Palk Steel Co.
Suspensories, jock strap, Sharp & Smith...
Tacks, carpet, H. C. Tack Co.
Tonic, J. Perry ........c.coiiiiinniinn.
Twine for binding grain, P. E. Cooper
Undershirts and drawers, tleece lined cotton,
Union Mills
Undershirts, sweaters,
Strauss & Co.
American

Steel

‘Washboard Co.,

48,253 to
Watches, watcheases. and watch movements,
. New York Standard Watch Co
Whisky, Bluthenthal & Bickart
Whisky, J. & A. Freiberg ...
Whisky, Kaufmann Bros. &
Whisky, M. Lange ..
Whisky, J. Rauber & Co.
Whisky, Star Distillery
Whisky, A. E. Norris
VVhlsk), J. A. Bokel Company of Baltimore
R. Monarch .....
F. Strauss & Co. ....
Sunset Distilling Co
Theobald and Son Co..
, Bayer, Schwartz & Co
Whisky, J. & A. Freiberg ..
Whisky, Theobald and Son Co..
“’hisky, Melvale Distillery Co.
Woolen dress goods, Botany Worsted Mills.
‘Wrenches, nut and pipe, C. E. Bonner Manu-
facturing Co.

LABELS.

‘“‘Athlone a Scientific Combination Home
Treatment for all Rectal Diseases,’”’ for
medicine, H. G. McLaughlin

‘“‘Compliments of the Season,’”
Schmidt & Co. .........ccviiiiiiaan,

‘Jim Key,”” for cigars, Berkson Bros. ..

‘‘Junior,”” for cigars, Schmidt & Co.........

‘“‘Liberty Tie.”” for cigars, Schmidt & Co..

‘‘Maestro,”’” for cigars, Schmidt & Co......

‘“0ld Cubana,’” for cigars, Schmidt & Co...

‘‘0ld Heidelberg Brew,”’” for malt liquors,
E. F. Wa8gner .......cociiiiiiiinnnnns

“Prince Regul, * for cigars, Schmidt & Co..

“Propriete Privee, Vichy-Cusset, Autorisee
lmlil I'Etat,” for yichy V\ater 0. Robil-
T

‘‘Radiant,”’
Sands

‘‘Rosa Donita,’’ for cigars, Schmidt & Co...

“‘Senator,’”’ for cigars, Schmidt & Co.

“*Senior,” for cigars, Schmidt & Co

“U. S. Army Standard,”” for seamless half-
hose, W. B. Beyer .........ccevivuuunnn

“‘Uncle Sam, U. S. Army Standard,”
seamless half-hose, W. B. Beyer.......

““Well House Chop,”” for tea, Upham
Brothers ......ciiiieiiieiiiiiiiiien

for cigars,

PRINTS.

““A Good Point,”’ for beer, Meek Co..........

“Doe-Wah-Jack,”” for stoves, ranges, and
furnaces, P. D. Beckwith ..............

‘‘BEgyptian  Deities,”’ for
ADargyros ... i

“Kaut Swag ”? for gates, ‘‘Kant-Swag’’
M

- O

“Merry “‘011d ”” for chewing and smoking
tobacco, Seiter « IKappes..........ecv...

““The Sanitary Squad,” for hand sapolio,
W. F. Powers & Co.

48,244
48,281
48,240

48,283
48,285

48,205
48,214

48,270
48,266

48,264
48,265
48,242
48,260
48,295
48,219
48,250
48,239
481199
481207
48,289
48,286
48,296
48,249
48,212

48,225
48,208

48,245

48,196
48,218
48,222

48,237
48,268

48,267
48,243

48,197

48,198
48,223

48,206
48,203

48,216
48,276

48,269
48,227
48,274

48,209
48,213

48,195
48,294
48,229
48,258
48,247
48,220
48,224

48,226
48,228

48,273
48,201

12,566

12,553
12,562
12,558
12,554
12,561
12,5556
12,565
12,560

12,564
12.567
12,556
12,559
12,557
12,569
12,568

12,563

A printed copy of the specification and drawing

of any-patent in the foregoing list, or any
in print issued since 1863,
this office . for 10 cents,
number of the patent desired
given. Address Munn & Co,
York.

provided the

patent

will be furnished from
name and

and the date be
361 Broadway,

New

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

terms and further

going list. For
361 Broadway, New

address Munn & Co.,

particulars
York.

The Latest and Greatest
Improvement of the Writing

Machine is th

New

Escapement
of the

Remington

e

Typewriter

It setsa new standard for
LIGHTNESS OF TOUCH,
SWIFTNESS OF ACTION,
AND PERMANENT EX-
CELLENCE OF WORK.

THE NEW REMINGTON
MODELS also have a new
Variable Line spacer, New
Side Guide, New Two
Color. Lever and other
important improvements

Remington Typewriter Company

325-327 Broadway, New York

Branches Everywhere

LET US BE YOUR- FACTORY

WRITE FOR ESTIMATE ON ANY ARTICLE
YOU WANT MANUFACTURED :
EXPER. - WORK

MobDELS,
- WRITE FOR FREE BOOKLET

THE CLOBE MACHINE & STAMPING CO.
970 Hamilton 8t., Cleveland, O.

STAMPINGS,

Men and boys wanted to learn PLUMBING TRADE,
pays $5 a day after completing course of practical in-
struetion at_home or in our schools. Graduates ad-
mitted to Union and Master Plumbers’ Association.
Positions secured. COY ROS. CO. PLUMBING
SCHOOLS, 239 Tenth Avenue New York. Lincmnatl. 0.
Free catalog.

s AL m Corliss Engines Brewers
Ss

u and Bottlers’ Machinery. gl ’ VILTER

- MFG. CO.. 899 Clinton Qt Mllwaukee, Wis.

MUDELS [&. EXPERIMENTAL WORK.

nventions deveioped. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.
Expert Manufacturers

RUBBER. Fine Jobbing Work

PARKER, STEARNS & SUTTON, 228-229 South St., New York

EXPERIMENTAL WORK qclentlﬁrally
and accurately executed. Models and small machinery
;i‘erfeened STENDICKE & VOLKMER, 61 Kulton Street.

elephone 5655 John.

S. E. WORRELL
Hannibal, Mo.

DRYING MACHINES,

Specml Hachmery desngned and bmlt to order.
G. MAYER, M.E.,, 1131 Monadnock Bl., Chicago, Ill.

DIAMOND TOOLS *°'purposes

John Wennstrom’s Sons Co., 356 41st St Brooklyn, N.Y.

MODELS AND EXPERIMENTAL WORK

Inventions develop Special machinery. Milliken
Machine Works, 9 & 81 ‘Washington 8t., Brooklyn, N. Y.

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Sond45-51 Rose St,N.Y

3

25c. Parlor Tricks Catalogue, free.

Magical Apparatus.

Grand Book Catalogue. Over 700 engravings

MARTINKA & CO.,

Mfrs., 493 Sixth Ave., New York.

INVENTORS,-Our specialty is practically devel- |
oping inventions. Design and buld special, plain and
automatic_machinery, presses. dies, models, patterns
and jigs. Send for Booklet No. 5.

. NACKE & SOY, 236-42 S. 9th St., Philadelphia, Pa

CEMFNT BOOKS, How to Use Portland Cement, 50c.; Cement
Sidewalk Construction, 50c.; Reinforced Concrete Construction, $2.50;
Nlonier Cement and Steel Construction, 50c.; Hollow Concrete Block
Building Construction, 50c. Postpaid on receipt of price. Adadress

CEMENT AND ENGINEERING NEWS, Chicago, Iil.

RELIABLE MARINE ENGINES

. Reliability under all condi-
the charncteristic of
‘‘Lamb > Engines. Sizes
from 134 to 100 H. "P. in stock.
Write tor catalogue.
TERRY & CO.

Managers Eastern and Foreign
. ranch

¥ 92 Chambers St.,
New York
Everything for Boat & Engiue

MAXIMUM POWER-—MINIMUM COST
1f you use a pump for
beer, lard, acids, starch,
petroleum, brewer’s
mash, tanner’s liquor,
cottonseed oil or fluids,
hot or cold. thick or thin
youwant to get the
TABER ROTARY PUMP
which does the most work at
the least expense. Simply
constructed. Can be run at
any desired speed. Perfect-
{ durable. All parts are mLerchfmgenble Needs 1o
skilled workman. Defects guaranteed. Catalogue free
TABER PUMP CO., 32 Wells St.. Buffalo, N. Y., U. SA

E BATTERIES
ALt KINDS

THEWILLARD STORAGE BATTERY CO. CLEVELAND.O,

AUTO STO RAGE

Are you interested in Panems, Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KNICKERBOCKER MACHINE WORKS, Inc.,
8-10-12 Jomnes Street, New York.

"NOVELTIES & PATENTED ARTICLES.
MANUFACTURED BY CONTRACT: PUNCHING DIES, SPECIAL MACHINERY.
'E.KONIGSLOW .STAMPING & TOCL WORKS, CiEVE LAND,.0.-

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident to Elevators.
Adopted by principal storebouses in New York & Boston

Manfd. by VOLNEY W, MASOV &y CO., Inc.

Providence, K. 1.,
MACHINERY #3Dur° 08 dontit Som

new devices developed ; successtul experimental work
done speedily; skilled labor; good facilities; good
value for your momney.

J. R, ENGELMAN MFG. CO.
74 Hudson St.

near Penn. Depot,
PLATES—STEEL STAMP
MPLOYEE CHECKS,KEY TAGS &BADGES

J.ROBBINS MFG. CO 58 KNEELAND ST.
Sszvo FOR CATALOGUE ****BOSTON,MASS.,

Jersey City

All the Standard machines SOLD or RENTED A
3 WHERE at HALF MANUFACTURERS’ PRICES.
¥ Shipped with privilege of examination. Send for Cate

Typewriter Emporium, 202 LaSalle St., Chicago
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Scientific American

DECEMBER 30, 1905.

New York
el(ing & Packing Go.

LIMITED

Manufacturers of high grade Rubber
Belting, Diaphragms, Dredging Sleeves,
Emery Wheels; Air Brake, Steam,
Suction and Garden Hose, etc., Mats,
Matting, Interlocking Rubber Tiling.

Also manufacturers of moulded and
special rubber goods of every description.

Write for catalogue.
?1—93 Chambers St., New York
To INVESTIGATE

The mechanically correct
oo DURYEA, invariably is
y to purchase. Duryeas
are different is the reason.
Patented features make
them for Comfort and
Economy Supreme. Send
for leaflet 1t Tells the
Reason Why.

DURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa.

Stationaries, Portables, Hoisters. Pumpe
ers, Sawing and Boat Outfits, Combined
with Dynamos,

Gasoline, Gas, Kerosene.
Send for Catalogue.
State Power Needs.

All varieties atiowestprices. Best Railroad

CHARTER GAS ENGINE CO., Box 148, STERLING. ILL.
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,

bcﬂlﬂs Sewing ‘Machines, Bicycles, Tools. etc. save

Money. Lists Free CHICAGO SCALE Co.. Chicago, Iil.

TO PROVE that Daus’ “ Tip-Top” is
the best and simplest device for making
100 copiea from pen-written and HO
eopies from typewntten original, we will
ship complete duplicator, cap size,
without deposit, on ten (10)
days® trial.

Price #7.50 less $
trade discount of

Net

S — s
AT
ARy
Y
R

( o 88J4 per cent, or

‘TheKelix A, B, Daus Duplicafor Co., Daus Bldg., 111 John §t., New York

CRUDE ASBESTOS

DIRECT FROM MINES
PREPARED R. H. MARTIN,

ASBESTOS FIBRE | ofFICE, ST.PAUL BUILDING
for Manufacturers use 220 B’way, New York.

The Spark Plug Hat

is a cheap, durable and efficient device for pro-
tecting the spark plug from accidental short
circuit, by rain or spray. 1t insures the steady
running of your motor in a sea way, where to
stog‘ might mean an accident, 1t does away
with starting troubles and skipping from wet
wires, For sale by all dealers, or by mail,
postage paid, #1.00.

C. IL STUAQRT,

Fits any plug,
Newark, N. Y,

( Trade-Mark. )

Heaviest oily grain leather—tan col-

ored. Watertight construction. Com-

fortable and neariy indestructible.
Send for pamx:lylet

J. P, TWADDELL, G
1210-1212 Market St., Philadelphia

Microscopes
rThls isan invitation to send for our
illustrated catalog of Microscopes if you are
interested in best instruments for the least
money, those that are used in the leading

laboratories everywhere and by individual
workers who know the best.

Bausch & Lomb Optical Co.

MANUFACTURERS

ROCHESTER, N.Y.
NEW YORK CHICAGO

BOSTON
LSAN FRANCISCO FRANKFORT A-M GERMANY

C lete
Oty

$ I 5' it

| N \'l"ﬁl‘fw
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DL AR

JUSTSENDME ONEDOLLAR

and I will ship C. O. D. to any railroad station in the U. S.
this fine Willard Steel Range 1 y
the best range in the world, but 1 will furnish the evidence
and leave the verdict to you. After you examine this range,
if you are satisfied in every way, pay Agent$14.00and freight,
ou become the possessor of the best range in the world
e money.
15-gallon reservoir;
vice 80x34 ins. Guaranteed to reach you in perfect order.
Shipping weight, 400 lbs.
them giving satisfaction.
testimonials.

for th

No. 12 WILLARD BUILDING
816-320 CHESTNUT STREET

[

Anyone can say they have

The range has six 8-inch lids; 18-inch oven;
large warming clcset; top cooking ser-

Thousands in use and every one of
Write for full description and

WM. G. WILLARD
ST. LOUIS, MO.

Producesa gnre white, powerful steady light, is absolutely
safe, and brig

kerosene.

N0 GREASE, DIRT, SMOKE OR

ter than electricity or acetylene—cheaper than

ODOR. Makes and

burns its own gas. Made in over 100 different styles. Every

lamp warranted. Write for catalog.

Agents Wanted.

THE BEST LIGHT 0., 87 E.bth st., Canton, 0.

Opaque Projector

A Magic Lantern for showing Engrav-
ings, Prints, Cuts, Illustrations 1n Books,
Models and Specimens on the Screen without
previous preparation, brilliantly lighted and
in natural colors. Send for circular.
Williams, Brown & Earle
Dept. 6, 918 Chestnut St., Philadelphia, Pa.

Gas Engine

Steady light from an ordinary
gas or gasoline engine

Rochester Electric Motor Go.
10-12 Frank Street
ROCHESTER, N. Y.

Generators

Even after a year’s service, it
is not unusual for a Cadillac
motor, when given the proper
care, to develop 20 per cent.
more power than originally
rated. Ample reserve energy

enables the Cadillac to go
anywhere.
Booklet N and name ofnearest dealer sent upon
request.
Runabout, $750; Model C, with detachable conneau,

$850; Light Touring Car, $950; Four-Cylinder Car,
$2,800; f. o, b., Detroit.

CADILLAC AUTOMOBILE CO., Detroit, Mich.
Member A. L. A. M.
Light Touring Car,

$950,
f. 0. b. Detroit.

BRISTOL’S
RECORDING INSTRUMENTS.
Pressure Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
1 hermometers, make continuous records
Day and Night. Will pay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. §& Sendfor Circu-

lars and Specimen Chart.

The Bristol Comvany, Waterbury. Conn.

GOLD MEDAL, ST. LOUIS EXPOSITION.

e e

The
to-day is ground in the Griffin Mill.

ing the past sixteen years.

ation, with no auxiliary apparatus.

Buy the GRIFFIN MILL and get the BEST.
every standpoint.

Greatest Pulverizing
Machine in the World

Used Wherever Portland Cement Is Made
Over 50 per cent. of the Portland Cement manufactured in the United States

THE GRIFFIN MILL PULVERIZES MORE CEMENT THAN THE COM-
BINED OUTPUT OF ALL OTHER MACHINES USED FOR THIS PURPOSE.

Thoroughly tested by continually successful and constantly increasing use dur-.

Portland Cement Clinker reduced from %4 inch to required fineness in one oper-
No other machine made will do this.

It holds the world record from

Send for Catalogue and full information.

BRADLEY PULVERIZER COMPANY, 92 State Street, Boston

cured.
time.

andal! head noises to sta
tion. No pain, no loss ¢

GUY CLIFFORD POWELL, M.D.

Deafness Cured at Home

Don’t waste your time and money in experiments.
Absolute and positive proofs sent on applica- %

The method is my own and cannot be obtained

elsewhere, it has been tried and found true, it cures.

Write today for my book, ‘‘Deafness its Cause and Cure.” FREE. Address

My method cures deafness

ROAD

BUILDIN

ACME ROAD MACHY

9,

CO,FRANK

7TheS UN

+ "OUT SHINES

THEM .

SEVENTH SUCCESSFUL YEAR

SUN’’ Incandescent Gasoline L A M P

with_its beautiful fixtures and glassware for the ornamentation as well ag
the BRILLIANT ILLUMINATION (100 candle power) of homes, halls,
stores, churches, etec.

Makes the electric light look yellow and pale, yet it
Saves the Eyes and Saves oney.

Costs le:u than kerosene and is as safe asa candle, (conforms to insurance
underwriters’ rules.)
Agents,

SUN VAPOR LIGHT CO. Box93y

Write for our catalogue and Liberal Terms to
Branch supply depots in all larger cities.
Canton, 0.

Licensee of the Camuhell patent

Wonder Flectric Lighting Outfit

For the farm, shop, cottage, or
private residence.
So simple anyone can operate them. This
is the first outfit ever offered for sale at
N su}‘h a price that you cannot afford to be
without one. Think of it; only one-
tenth of a cent per
hour for cach 16 C.
P, lamp. You can
also use engine dur-
ing the day for
other purposes. A
12-light outfit only
$100.00. Send for
complete catalogue

co.,
Syracuse. N. Y,

THE R. M. CORNWELL
406 So. Salina St., - =

JESSIQ)E'S S EE LTHB[ VERY

EST .
TOOLS, SAWS

““STANDARD

Two-Speed Automatic Coaster Brake Hub

Makes wheeling a_delight, eliminates the drud .
on exporiments o g rudgery. Do not waste money
Our little booklet tells all about it and is mailed free.

THE STANDARD COMPANY = = o~ =

you can buy a perfect attachment all in one hub.
Write to-day.

ETC.
WM JESSOP & SONS L2 91 JOHN ST NEW YORK

We have complete
Quifits for . . . .

YOUR OWN ELECTRIC LIGHTS

Any size place, summer homes, launches, yachts, etc.
Every detail included; very best material: practical,
So simple no electrician required. Light All the Time,
as storage battery included. Gas, Gasoline or Steam
engines used give plenty of power for pumping water,
sawing wood, refrigeration, etc.  For our new 56-page
Catalogue describing over 100 different outfits, address

ELECTRIC DEPARTMENT

RICHARDSON ENGINEERING CO., Hartford, Conn.

Torrington, Conn. ]

In fact you can have it free!
This cut represents our new Tool
DD

1001 KNOWLEDGE CHEAP

Catalogue No. It is cloth-
bound and contains 950 pages all
1 about Tools. Full descriptions
and thousands of illustrations.
| Sent post-paid on receipt of $1.00
¥ which is refunded on your first
‘| purchase from us of $10.00 or over.

MONTGOMERY & CO.
105 Fulton St., N. Y. City

MICROMETER S

Measures thickness of paper, DS
cardboard, sheet rubber, etc. by

thousandths. Capacity 11-22in. €
Cat. No. 17B of Fine Tools free. &
e L. S. Starrett Co., Athol, Mass &

$6.95 Th
000000006000000000000600606006

LUFKIN

TAPES AND RULES
ARE THE BEST.
For sale everywhere. Send for
Catalog No. 16.
LUFKIN RULE CO.
Saginaw, Mich., U.S.A.
New Yorkand London.

A MONEY MAKER
#} Hollow Concrete Building Blocks,
Best, Fastest, Simplest, Cheapest
Machine. Fully guaranteed.
THE PETTYJOHN CO.
615 N. 6th Street, Terre Haute, Ind

RALLEL GHBESLY&q
,%mmlsm AniEs ficgop

15 to 21 South Olinton Street.

Nozzs 8
TSN

2005605060606




