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NEEDED—A RATIONAL RAILROAD TRACK.

In our last issue we showed that the rails which are

now being furnished by the mills are far inferior to
those which were made a few years ago, and that to
this fact, chiefly, is to be attributed the alarming
increase in breakages. We also made it clear that the
present Bessemer process, because of its limitations,
is altogether unsuitable for the production of first-class
rails, and that the only way open to the manufac-
turers to meet the present emergency is to abandon
the Bessemer in favor of the open-hearth process,
under which alone it is possible to make rails of the
desired high quality.

But even if the above facts be admitted—and they
cannot be denied—the fact remains that the roadbed
and track of to-day are crude in design, and quite in-
adequate to meet the heavy duty which is laid upon
them. Even the best of our Eastern tracks are ‘subject
to stresses which are far beyond those which are con-
sidered to be reasonable and safe in the general en-
gineering practice of the day. We are certain that
if an engineer who (we will suppose for the sake of
argument) had never seen a railroad track were sup-
plied with a statement of the weight, speed, concen-
trated wheel loads, and other data regarding modern
railroad trains, and were asked to design a suitable
and safe roadbed for the same—we are confident, we
say, that he would design a structure very different
from that upon which trains are run to-day. Certain
it is that he. would never adopt the T-rail with its
wide, thin base, so inadequate to withstand com-
pressive strains when it is bent in the reverse direc-
tion. Nor would he adopt a soft-wood tie. And if, for
the want of other available material, he did use the
wooden tie, it is certain that he would ridicule the
idea that the miserable little spikes which we now use
would be sufficient to hold the rails in place. More-
over, with one or two exceptions, hé would reject the

present methods adopted in splicing the ends of the,

rails.

It is certain that, if the very best track construc-
tion of the present day were offered for his consider-
ation, he would reject it as being altogether inadequate
for its work. He would find that the extreme fiber
stress in the rails, subjected as they are to heavy
impacts, is far higher, in fact, possibly two or three
times as great as is permitted in the structure of a
bridge. He would discover that there was the same
excessive fiber stress in the tie; and that the bearing
load on the ballast was also far beyond what was
desirable,

As a matter of fact, we question if in the whole field
of engineering, there can be found any construction of
first-class importance which has received so little
scientific investigation, take it as a whole, as modern
railroad track. Certainly, it has received no such
careful thought as the steel railroad bridge. If it has,
we would very much like to know where is to be found
a published document corresponding to Cooper’s speci-
fications for railroad bridges. No such paper exists,
nor anything that approaches it. And yet, we do not
hesitate to say that the steel rail, in view of the extra-
ordinary duty that is laid upon it, and the perils
attending its failure, and dbove all in view of the fact
that it is continuous from end to end of the railroad,
is a far more important element of the track even
than the bridges themselves. The truth of the matter
is, that for some reason which is rather difficult to
determine, the track, although it lies literally at the
very foundation of a successful railroad, has been left
by the engineers very largely to work out its own
salvation. Its present form, even to details (as wit-
ness the survival of the railroad spike) was deter-
mined by the exigencies of a day when railroading
was a new and comparatively untried art; when tech-
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nically-qualified engineers were scarce; and when the
paucity of capital made it necessary to adopt the
simplest and cheapest forms of construction. It was
these considerations which led to the adoption of the
flat-bottomed T-rail; for when once the use of cross-
ties had been decided upon, necessitating that the rail
should act as a continuous girder from tie to tie, good
engineering would have suggested the use of some
metal bearing plate upon each tie, and the construc-
tion of a rail with its bottom tensional member of a
compact bulbous section, suitable to take the alternate
compressive and tensile stresses to which it would be
subjected. But this would have been too expensive a
construction; and hence the necessity for a sevnarate
metal foundation plate was obviated by rolling the rail
with a flat face suitable to act as a bearing surface,
and capable of being fastened to the tie with a couple
of good stout spikes—an admirable provision for the
light locomotives and cars and the scanty funds of
those pioneer days; but a very inadequate construction
for these days of 200-ton locomotives and speeds of
from 50 to 80 miles an hour.

An authority on track construction recently stated
to the American Railway Engineering and Mainten-
ance of Way Association that the proper rail to meet
modern requirements would be one with a 6-inch base
and 7 inches in height, and weighing 115 pounds per
yard. Between rail base and tie should be a plate
measuring 614 inches by 8 inches. The ties should
have at least a 9-inch base; they should be sp'aced not
over 20 inches center to center; and the bearing of the
tie on the ballast should be reduced from the present
5 tons per square foot to 3.8 tons. This would give
an increase in the rail alone of about 37 per cent of
resistance. Such a track would be an advance, pro-
vided that the place of the spike were taken by some
form of bolted connection, the bolts passing entirely
through the tie, and not less than three bolts, two on
the outside and one on the inside, being used at each
tie plate.

EXCELLENT FOUNDATIONS FOR THE GATUN LOCKS.

The particular storm center around which has raged
the fiercest of all the technical controversies of the
Panama Canal, is to be found at the Gatun dam and
locks; and, of all the questions debated in this con-
nection, perhaps the most important is that of the
character of the rock underlying the site of the locks.
The opponents of the high-level canal, and notably
Mr. Lindon W. Bates, have bitterly opposed the crea-
tion of the Gatun Lake, mainly on the ground that the
character of the whole underlying ground throughout
the 7,000 or 8,000 feet covered by the dam and locks
was unsuitable, either to carry the heavy superincum-
bent load of the structures, or to resist the tendency
of the impounded waters to break through by exten-
sive seepage through the subsoil. Mr. Bates has
claimed, moreover, that the hill which has been chosen
for the site of the locks does not present a sufficient
length, measured along the axis of the locks, to con-
tain the whole structure from entrance to entrance.

For many months past an extensive series of bor-
ings has been made at the site, and several test-pits
have been sunk to the full depth of the lowest lock
foundation, the latter being constructed of sufficient
size to allow the engineers to descend and make an
inspection of the successive strata of ground as thus
exposed to view. Furthermore, these test-pits render
it possible to excavate the material in large enough
masses to make adequate tests to determine the bear-
ing power of the rock and its permanence when ex-
posed to the atmosphere.

When the borings and test-pits were completed, and
with a view to a final determination of the question,
a special committee composed of three of our leading
hydralilic engineers, Messrs. Alfred Noble, chief engi-
neer of the East River tunnels of the Pennsylvania
Railway Company; Frederick P. Stearns, of Wachu-
sett Dam fame, and John R. Freeman, who was largely
responsible for the adopted plans of the new Cats-
kill water supply of this city, went to the Isthmus,
and after an exhaustive examination have reported
favorably to the Secretary of War. Not only does the
report remove the very serious doubts which have
been aroused by the criticism above referred to; but
it discloses apparently an even better condition of
things than the sponsors of the Gatun dam and locks
had supposed to exist. These engineers, individually,
entered each of the test-pits, the deepest of which was
extended to a depth of 87.4 feet, and they found that
after passing through a few feet of overlying clay, the
pits entered a rock formation and continued in the
same to the bottom. Timbering was required only in
the overlying clay, except in one or two cases, where
it extended for a few feet below it; but from the clay
down to the bottom of the pits the rock was standing
well in the vertical walls, and this in spite of the
blasting which is required during excavation.

With one exception the rock is of a fine-grained, blu-
ish-gray, argillaceous sandstone character, being, in
fact, the same material that has often been referred to
as indurated clay. In hardness it may be compared
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with some of the clay shales; but it is massive rather
than laminated. The exception mentioned was a con-
glomerate rock found in the lower eight feet of the
first test pit. Although a small amount of water fil-
tered into each of the pits, in no case was the quan-
tity large enough to be of practical importance. Dur-
ing the visit of the engineers, a test of the supporting
power of the rock was made by loading one square foot
of a portion which had been uncovered in making the
excavations with 72,000 pounds of steel rail. This
weight, although it was several times as great as that
which would come upon an equal surface under the
walls at this lock, caused no appreciable indentation
upon the surface of the rock.

Seven samples of the conglomerate from the first
pit showed an average bearing power of 867 pounds
per square inch. Five samples of the bluish-gray rock
from the four other test-pits failed at an average press-
ure of 1,686 pounds to the square inch. Other samples
taken from the pits showed no signs of failing at a
maximum of 6,000 pounds per square inch.

The cores which were brought up by the diamonad
drills from all parts of the rock site showed that the
rock was of the same kind as was found in the test-
pits, and these borings have been sufficiently extensive
to prove that the whole of the locks, and at least a
portion of the approach wall, can be founded upon the
rock. As the result of their investigation, these engi-
neers expressed the belief that the material on which
the Gatun locks would rest would afford an ample and
safe foundation. Equally good results:were shown in
the test-pit and borings at the site of the regulation
works in the center of the dam.

The Pedro Miguel locks will rest, for the greater
part of their length, upon a hard trap rock, and for
the rest of their length upon a softer rock similar to
that at Gatun. The rock underlying the Sosa locks
was shown by several excavations and by borings to
be so satisfactory, that no test-pits were considered to
be necessary.

The high professional standing of the board of en-
gineers, the thorough character of the sub-surface ex-
amination, and the highly favorable character of the
findings, may be taken by the American public to
have settled this vexed question once and for all.
With this out of the way, the last of the serious uncer-
tainties as to the ultimate and satisfactory completion
of this great work may be considered to have been
removed.

THE SMOKE PERIL AT FIRES.

If New York still cherishes the delusion that it has
the best-equipped fire department in.the world, the fire
which recently ruined the building of a well-known firm
of typewriter makers ought certainly to shock the
fire department to a livelier sense of their error.
The fire in question entailed no loss of life, yet it
taxed to the utmost the resources of the fire brigades
of the lower part of the city, and tested the courage
of the men whose duty it was to save the structure.
It was not fierce heat that they were called upon to
combat, but dense smoke and suffocating gases. More
than forty firemen were dragged out from the building
by their comrades, stupefied and unconscious, and laid
cut on the sidewalk until they recovered sufficiently
either to be taken to hospitals or to return to their du-
ties. The delay which this rescue work naturally occa-
sioned, and which resulted no doubt in some loss to the
owners of the building, would lead one to suppose that
smoke helmets and respiratory apparatus were never
invented, or at least never heard of in New York. Yet
for years self-contained breathing apparatus has been
used in various industries by operatives who are
hourly compelled to face dangers compared with which
the perils of this fire seem trifling. In mines satu-
rated with poisonous fire damp, in gas and chemical
works where noxious fumes are generated in danger-
ous quantities, in sewers, coal bunkers, and ammonia
chambers, breweries and well-sinking plants, men work
with little inconvenience, all because they are equipped
with apparatus for supplying an adequate amount of
fresh air or oxygen. The fire brigiides of Europe have
used such breathing devices with conspicuous success;
and yet the richest city in the most enterprising coun-
try in the world still displays a lamentable reluctance
to use inventions which so far from being untried,
have proven their worth in many a perilous trade.

The type of breathing apparatus which would be
required by firemen would probably be the simplest
kind of respiratory device, because its wearer would
be compelled to pursue his task for a comparatively
unprotracted period. Cost can hardly be offered as an
argument against the adoption of breathing helmets.
One type of European apparatus, which has done excel-
lent service in various colliery explosions, weighs 29
pounds, costs $40, and enables its wearer to work com-
fortably in a suffocating atmosphere for an hour and a
half. Less expensive and equally serviceable is a
respiratory apparatus invented by three German scien-
tists after a careful study of the requirements which
must be met by smoke jackets and helmets. Their
contrivance weighs but three pounds, costs about $10.
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and will enable a fireman to breathe in a smoke-laden
atmosphere for a period varying in duration from
thirty minutes to an hour and a half, depending upon
the violence of his exertions. In this apparatus the
oxygen is regained from the exhaled carbonic acid and
water vapor and produced at a rate proportional to the
rate of their production in the body, so that the time
during which respiration can be maintained is a func-
tion of the work done. This automatic power of
adaptation to the demand for oxygen is one of the most
important advantages of this system.

Other systems have been invented which have also
been successfully used, and which limitations of space
forbid our mentioning here. The fact remains that
among a dozen appliances for successfully enabling a
fireman to fight his way through choking gases and
smoke, one must surely be found which can be used
by the New York fire department.

THE AMERICAN MUSEUM OF SAFETY DEVICES AND
INDUSTRIAL HYGIENE.
BY WILLIAM H. TOLMAN, }YH.D., DIRECTOR.

As early as 1867 Dolfus, a French industrialist,
aroused by the increasing number of accidents to
labor in factories and workshops due to the fact that
there was little or no attention paid to the safeguard-
ing of dangerous machinery, organized an association
for the prevention of accidents, and founded what was
the beginning of a museum of safety devices. To-day
some of these original models may be seen in an hon-
ored section of the Paris Museum of Safety Devices.
In 1890 a museum of safety devices was opened in
Vienna; in 1893 a second in Amsterdam, followed by
similar organizations in Munich, Berlin, Moscow, Zu-
rich, Paris, and Milan.

As a member of the International Jury in Social
Economy at the Paris Exposition in 1900, I studied
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the attention of the American public to the necessity
of doing something to lessen the causes of accidents
to American life and labor by means of a permanent
museum of safety devices, where all problems of safe-
guarding life and limb can be studied in their work-
ing details, and to stimulate the need of invention of
new devices to meet new conditions of danger and
peril.

The committee of honorary vice-presidents included
ex-President Grover Cleveland, Hon. E. C. Stokes, gov-
ernor of New Jersey; Hon. C. P. Neill, United States
Department of Labor, Washington, D. C.; H. C.
Bumpus, director American Museum of Natural His-
tory; Hon. Curtis Guild, Jr., ex-governor of Massachu-
setts; Hon. Henry Roberts, governor of Connecticut;
Hon. T. P. Sherman, labor commissioner of the State
of New York.

A ladies’ committee was organized, under the hon-
orary chairmanship of Mrs. Douglas Robinson, includ-
ing Mrs. Joseph H. Choate, Mrs. Grover Cleveland,
Mrs. W. Bayard Cutting, Mrs. Charles E. Hughes, Mrs.

Seth Low, Mrs. George B. McClellan, Mrs. J. Pierpont.

Morgan, Mrs. Levi P. Morton, Mrs. William J. Schief-
felin, Mrs. Lorillard Spencer, Mrs. I. N. Phelps Stokes,
Miss Amy Townsend.

As a result of the first international exposition, an
advisory council has been organized under the chair-
manship of C. Kirchoff, of the Iron Age, and the vice-
chairmanship of T. Commerford Martin, of the Elec-
trical World. The other members are F. S. Halsey,
of the American Machinist; H. W. Desmond, the
Architectural Record; J. R. Dunlap, the Engineering
Magazine; W. R. Ingalls, Engineering and Mining
Journal; C. W. Baker, Engineering News; J. M. Good-
ell, the Engineering Record; A. Spies, Electrical
Record; C. W. Price, Electrical Review; F. Webster,
Insurance Engineering; F. E. Rogers, Machinery;
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tory operative, while a second allegorical figure con-
veys the supreme honor of a laurel wreath. Our
engraving also shows two somewhat similar designs.
The middle one has been accepted with slight modifi-
cations as to modeling. A committee of nine has been
appointed by the executive committee to award this
medal, having full power to limit the field of award
and establish such conditions as seem necessary.
Three new members are to be appointed to this com-
mittee each year, taking the places of three who will
retire. The conditions of the competition will be an-
nounced very soon. A second gold medal has been
offered by Francis H. Richards, the inventor, for the
best invention to be exhibited at the museum for safe-
guarding life and limb, the field of effort for this
award to be limited to automobiles and motor boats.
Dr. L. L. Seaman has offered an annual prize of $100
for the best essay on the subject of safeguarding life,
intending that the essay shall be a study. of existing
conditions and methods for their improvement. One
check for $5,000 has been received from an anonymous
giver, from a city outside of New York.

The following jurors, recommended by the advisory
council, were unanimously appointed by the executive
committee of the American Museum of Safety De-
vices:

Jury for the SciENTIFIC AMERICAN Medal: H. H.
Westinghouse; John Hays Hammond, president of the
American Institute of Mining Engineers; Samuel Shel-
don, president of the American Institute of Electrical
Engineers; Prof. F. R. Hutton, president of the
American Society of Mechanical Engineers; Cornelius
Vanderbilt; Stuyvesant Fish, George Gilmour.

For the Richards Medal, for the best safety device
in the field of automobiles and autoboats: Colgate
Hoyt, president of the Automobile Club; Edward J.
Schroeder, president Motor Boat Club of America; Dr.
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Tentative Design.

The Accepted Design.

Tentative Design.,

THE SCIENTIFIC AMERICAN MEDAL FOR SAFEGUARDS FOR LIFE AND LIMB.

the exhibit of the Amsterdam museum of safety de-
vices and familiarized myself with this new movement
for safeguarding life and limb. Becoming deeply im-
pressed with the significance in preventing fatalities
and casualties in the industrial world, I felt convinced
that its practical application in our own factories and
workshops would be the means of saving many lives
and limbs. Through the medium of the American
Institute of Social Service, the idea of this new kind
of museum was introduced into America, and became
a part of its plan to work for the establishment of
such an institution in our country. Lectures were
given, articles written and conferences held to arouse
the public to the necessity of an American museum of
safety devices.

Through the co-operation of Morris K. Jesup, presi-
dent of the American Museum of Natural History, one
of the exhibit halls was placed at the disposal of the
American Institaute of Social Service from January 29
to February 12, 1907, for an exposition of safety de-
vices and industrial hygiene. There were some 200
entries of devices for safeguarding the lives and limbs
of workmen and preventing accidents under the
ordinary conditions of life and labor to which the
general public is exposed. There were many ‘live
exhibits,” that is machines or devices in operation,
models of actual or reduced size, and photographs;
wood- and metal-working machinery; polishing ma-
chines; presses; safeguarded elevators; safety lamps
and non-explosives; fire safety devices, and railway ap-
pliances.

The section of industrial hygiene included improved
dwellings; first aid to the injured; prevention of
tuberculosis and other dread diseases harmful to the
life of workmen; respirators and devices for supply-
ing and maintaining pure air and industrial better-
ment.

It was the object of this first exposition to direct

F. R. Low, Power; W. H. Boardman,
Railroad Gazette; A. Sinclair, Railway and Locomo-
tive Engineering; A. A. Hopkins, SCIENTIFIC AMERI-
can; H. W. Blake, Street Railway Journal; E. F.
Roeber, Electrochemical and Metallurgical Industry;
G. Gilmour, the Travelers’ Insurance Company; James
H. McGraw, president McGraw Publishing Company;
Charles T. Root, president Textile Publishing Com-
pany; H. M. Swetland, president of the Automobile.

One of the most encouraging signs of the moral
uplifting of the race is the unmistakable growth in
these later days of the humanitarian sentiment. The
dignity of the human body, the sanctity of human
life, are swiftly emerging to their full and proper
recognition. The reproach has lain too long at our
doors that, as a people, we were so madly bent on the
pursuit of wealth that we cared little who might fall
by the way, if only the goal were swiftly and grandly
won. To the question: “How much then is the life
of a man worth more than a sheep?”’ we have made
answer by rolling up a record of over half a million
annual maimings and killings that may well put us
to the blush. Therefore it is gratifying to realize that
the movement set on foot by the American Institute
of Social Service for the promotion of an American
museum of safety devices is meeting with marked
success.

In view of the fact that a very large percentage of
the accidents is absolutely preventable, the editors of
the SciENTIFIC AMERICAN decided to offer a gold medal,
annually, for the best device for the protection of life

S. 8. McClure;

“and limb produced during the year; this award to be

given by the American Museum of Safety Devices
after the board of experts have passed upon the de-
vices submitted. The medal, shown in the center of
the group, will be 23 inches.in diameter, and shows
on the obverse the genius of invention rewarding the
inventor of some device for saving the life of a fac-

S. 8. Wheeler; Caspar Whitney, and A. G. Batcheller,
editor Automobile.

For the award of the $§100 prize offered by Dr. Sea-
man: Dr. Josiah Strong; Dr. A. C. Humphreys, presi-
dent of Stevens Institute of Technology, and James A.
Hill, president of the Hill Publishing Company.

The museum will open in the autumn, in the new
39th Street building, having rented the entire third
floor from the McGraw Realty Company. From there,
it is the hope that it will soon have a building of its
own, where there will be room, not only for devices
of all kinds, but rooms for instruction, lecture hall,
and a laboratory where safety device ideas can be
worked out practically in accordance with the require-
ments of American needs, that is, simple, cheap, and
those that in no way interfere with the high speed of
the machinery.

As was recently remarked in an editorial in a tech-
nical journal, “the initial step has been taken, and it
only remains to obtain funds to make it of instant and
permanent benefit. It is estimated that the very mod-
est sum of $25,000 would cover the expenses of the
first year’s campaign, and when this amount has been
raised and expended, it is reasonably expected that
the growth of the work will be assured, and further
funds for its maintenance contributed without much
soliciting. For the present, however, means are scarce,
and the support of all who can be reached is earnestly
solicited. An appeal is now being made to manufac-
turers and operators of industrial plants and public
utilities through the papers they read, to give their
material assistance as speedily as possible, in amounts
from the smallest to the largest they are inclined to
give., The return from the investment scarcely needs
to be pointed out. The humanitarian side will be
justification enough to the majority, but there is the
additional and more direct pecuniary reward in the
reduction of liabilities to damage suits.”
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EXTRAORDINARY INSECT ENLARGEMENTS.
BY WALTER BEASLEY.

Among the noteworthy and curious objects shown
during the recent meeting of the American Scientists
at the New York Academy of Sciences Exhibition held
in the Museum of Natural History, New York, was a
remarkable series of enlarged wax models of the little-
known and peculiar-form insects called tree-hoppers
(Membraceda) of the family of Hemiptera. Nothing
on so large a scale andmso satisfactory in the way of
graphically portraying the unsuspected and hidden
wonders so strikingly possessed by these tiny fan-
tastic creatures has hitherto been attempted in en-
tomological work. In fact, they are new and sur-
prising revelations in craftsmanship. The production
of these unique creations is due to Mr. Ignaz Ma-
tausch, a handicraftsman in the Section of Prepara-
tion in the Museum of Natural History, and working
under the direction of Dr. B. A. Dahlgren, assistant
curator of invertebrate zodlogy. The models were
executed at leisure hours away from regular routine
duties, and are intended largely as an experiment in
an original and difficult class of work, designed princi-
pally for college and museum exhibits. In a recent
interview with Mr. Matausch, in his home studio, the
writer obtained the first series of photographs of his
remarkable wax models, together with a general de-
scription of his methods and technique.

For some reason scientists seem never to have
tabulated in full their observations of these curious
creatures. Prof. William Morton Wheeler, curator of
invertebrate zoOlogy of the American Museum of Nat-
ural History, kindly favored the writer with some
highly instructive and interesting notes as to their
life habits. He says: ‘“The insects known as tree-hop-
pers (Membracedae) belong to the great group of
Rhynchota which have sucking mouth-pieces and an
incomplete metamorphosis. They live on the juice of
plants which they extract from the stems by means of
their sharp beaks. When fully grown, they are pro-
vided with wings, but when young are wingless. They
are especially interesting on account of the peculiar
development of the thorax, which in grown specimens
is provided with singular horns or protuberances.
These horns are often so peculiarly and extravagantly
developed that entomologists have hitherto been un-
able to account for their development and form. They
remind one of some of the highly specialized horns
and tusks in fossil reptiles and mammals. It is diffi-
cult to conceive of their being used by the animal in
any way. It has been suggested that they represent
a tendency of the animal in its development, to be-
come monstrous and extravagant (hypertelic). These
peculiar developments are not so clearly seen in tree-
hoppers of temperate regions as they are in
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appearance of wearing glasses. In some instances, the
prothorax is an elevated night-cap, in others it is
shaped like a Tam O’Shanter, and sometimes it has
horns, one on each side. The mouth points are formed
for piercing and sucking, and have the appearance of
a beak. This beak consists of four bristles, inclosed
in a fleshy jointed sheath, The young nymphs re-

Mr. Matausch at Work.

semble the adults more or less closely in form. They
live on plants, bushes, and small trees. They are
great leapers—hence their common appropriate name
of “tree-hoppers.” Some species deposit a sort of
honey-dew and their presence is usually followed by
ants. They are not usually found in §u_ﬂiciently large
numbers to constitute pests, like others of the same
order.

When about to construct a model, the artist selects

.the particular insect from a small wooden box, where

each individual is kept labeled and mounted. They
vary in size from that of an ant, more or less, and
nearly all require the use of a microscope and pocket
lens to work out and clearly de-
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gize of the intended model. of the insect. - This is fol-
lowed by rempving the Wings and legs. Then the
body of the insect is divided or split in two parts.
Each of these separate dissected parts is measured,
drawn to certain dimensions, and afterward worked
up in clay to correct proportions, from which models
plaster casts are made. These rough casts are next
cleaned and assembled, forming only the general out-
line and crude exterior of the insect. This is fol-
lowed by an application of the plastic material, a
special wax preparation, which is worked up and
modeled to the finest detail, so that in measurement
and shape it corresponds in every point with the fin-
ished sketch. This requires the most patient, skillful,
and delicate modeling in order to bring out the hun-
dreds of indentures, cavities and lines which go to
make up the marvelous outer livery of these crea-
tures. The final process is that of painting, and in
this Mr. Matausch is especially clever in perfectly re-
producing nature’s color scale in the outer coat of
the models. To give greater permanency and also to
improve the colors, the painted surface is gone over
either with a dull or shiny varnish. The figures are
enlarged fifteen diameters, more or less, according to
natural size. Of the six here shown five are from
different tropical parts and one native from Ohio, the
latter in decided contrast, being a species without the
peculiar development possessed by the exotics. The
accompanying pictures show to -clear advantage the
grotesque appearance and the peculiarly shaped bodies
without further detailed description. Special men-
tion should be made, however, of the extraordinary
and fantastically shaped individual from Sikim, India,
having an immense, long, curved, tusk-like continua-
tion of the prothorax, extending the full length of the
body. Probably the most wonderful and mysteriously
shaped of all is the specimen from Mexico, with four
large spindle-shaped balls, two having long, pointed
projections. For a droll and. comic look with imita-
tion spectacles the Brazil specimen is decidedly unique.

An idea of the expenditure of time bestowed upon
this class of work may be imagined from the fact
that nearly a month of patient and critical labor, re-
quiring superior skill, delicate seculpture, modeling,

fine their minute organism. The
specimens are all obtained from
one special dealer in Germany,
having agents in various trop-
ical parts of South and Central
America, Mexico, India, and
elsewhere. The trapping of these
hopping and wiry creatures,
whose presence none but the ex-

the species from the tropics of South and
Central America, where they are often ex-
traordinarily developed.”

In the models the extraordinary develop-
ments mentioned by Prof. Wheeler are
spectacularly evident. Nature has evidently
devised and equipped them in one of her
most rollicking and fantastic moods, for she
has furnished them with topsy-turvy and
contortionate bodies. They have four wings
and four eyes, two of the latter large, and
two partly developed. Many of these in-
sects have humps on their backs; the pro-
thorax is prolonged backward like a roof
over the body, often quite covering it.
Their two large eyes always have a keen,
droll look and the line that separates the
head from the prothorax gives them the

.. |

A HumpBacked Specimen from Ohio.

perienced native collector can detect, is
difficult, as many render themselves
inconspicuous in order to escape the de-
tection and vigilance of their enemies.
They bore into the plants and their
bodies frequently take on the color and
hue of their surroundings. Mr. Matausch
has over a hundred representative speci-
mens at present. A keen interpreter of
nature, a skillful modeler, and a perfect
colorist, Mr. Matausch is able to transfer
deftly and imitate correctly the brilliant
and variegated hues of his miniature
originals, and so to fashion his magnified
portraits that no exaggeration in facial
expression, shape, or luminosity mars or

A Three-Horned Type from Peru.

EXTRAORDINARY INSECT ENLARGEMENTS.

distorts their lifelike appearance. The
first constructive step is that of making
an enlarged scale drawing of the desired

. Erie,

Water Color Drawing of Heteronotus Abbreviatus,
" from Mexico.

drawing, painting, and plaster casting, was con-
sumed in the production of a finished model.
—_— )t - —
Terminal Problems in New York,
BY A. 8, ATKINSON.

The railroad terminal problems have always been
difficult to solve in New York city, and in the past
quarter of a century many millions of dollars have
been wasted through mistakes and makeshifts. Not
a single railroad until recently has adequately
measured the traffic over a series of years, and
there has been a frantic movement to do an enor-
mous business with inadequate space and accom-
modations. Every railroad man recognizes the fact
that the Pennsylvania tunnel should have entered
New York ten years ago, and the Vanderbilts ac-
knowledge their mistake in not enlarging their
Grand Central depot and yards years ago, instead

of patching it up in the effort to keep pace with the
growing traffic.

Expenditures within two years by the railroads
entering New York city and Jersey City, together
with new outlays planned by the same lines, will
bring the fresh investments in New York terminals
far above $125,000,000. It is not too much to place
this total at $150,000,000, for already the companies
are realizing that their first plans will need modi-
fications, and new extensions will be required. The
early estimated prices on the improvements of the
terminals of the Pennsylvania, New York Central,
Delaware, Lackawanna & Western, and the
Long Island road have all proved too small It is a
question with some practical railroad men whether
even the present huge expenditures for terminals
will suffice for more than ten or fifteen years at the
utmost.

The handling of the New York city traffic has al
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ways been a tremendously heavy expense to-the rail-
roads, but in the end it is most profitable. The mis-
takes have been due to lack of proper provision for
the future. The growth of the city has been beyond
all expectation, and no one has been able to forecast
the future

even approxi-

Scientific American

the trucking business is responsible often for freight
congestion, and this needs improvement and enlarg-
ing as well as the railroad terminals. An under-
ground system of freight tunnels would thus tend to
relieve the situation mightily, and this would operate
independent of storms
and other accidents.
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consumers—they pay the freight. With more ade-
quate terminal and dock facilities, all of this long
waiting in line could be prevented. There would be
ample space for a dozen teams to load up where there
is room to-day for only one. The cost of trucking

during snow-

storms is fre-

The cost of living

mately. The
waste on tink-
ering with in-
adequate term-
inals is vari-
ously placed at
$30,000,000 t o
$40,000,000, or
about  $3,000,-
000 to $4,000,-
000 a year in
the past ten
years. T he
New York Cen-
tral has been
t h e heaviest

in New York is high,
and against it bitter
complaints are often
voiced. But the rea-
son for this iIs not far

quently
doubled in the
course of a
day. Some
estimate the
increased cost
of foods
through truck-
ing during a
s nowstorm
something like
$300,000 a day.

The import-
ance of rectify-
ing all of these
evils is -appar-

loser in this
respect, b u t
all of the roads
have had their
share in the waste. The present\lavish expenditures
of the roads have come all within a few years, when
they should have been distributed over a long series of
years. To make this great investment in improved
terminals pay, the roads must increase their earnings
something like $6,000,000 a year. The question of
whether this increase can be made is one that wor-
ries a few of the railroad officials, but others have
perfect confidence in the future traffic. '

The latter base their confidence upon facts and fig-
ures of traffic which indicate what New York has
actually lost through inadequate terminal facilities
in the past. The drygoods merchants assert that New
York has lost the handling of about $25,000,000 worth
of drygoods within the last two or three years through
the delays due to shipping through the city, as the
goods have been forwarded by other routes or by
water. The trucking bill of New York is estimated
annually at $35,000,000, and much of this should have
gone to the railroads in the past through better termi-
nals and economical connections with each other’s
lines. The transatlantic lines are complaining that
the import. business has been seriously hampered in
recent years by the inadequacy of the railroads to
handle it. The steamship companies have gone to
great expense to construct piers and docks in New
York harbor, but if the roads cannot handle their
freight satisfactorily, they will make some other port
their terminal. Indeed, Baltimore, Philadelphia, and
Boston have already taken a good deal of the trans-
atlantic freight simply on this account. Out of $776,-
000,000 worth of merchandise imported last year, only
$40,000,000 passed through without paying toll here,
but the shippers have grumbled at the handling, and
threaten to divert more traffic to other ports.

At the present moment a visit to the terminal yards
of any one of the great railroads entering New York
or Jersey City will
show a most remark-

A Type of Tree-Hopper Found in
Brazil.

A Full Front View of a Brazilian Specimen,
Characterized by Its Odd, Spectacled Appearance.

A Curiously Shaped Insect from Mexico.

to seek. The same congestion which makes even a
small snowstorm a dreaded visitation causes the soar-
ing of prices for almost every article of food. It costs
$7 a day to maintain a two-horse truck. Such a truck
will often stand from four to six hours at a pier or
railroad terminal waiting for its turn to cart away
freight. Who pays for this waste of time? Certainly
not the teamster nor the owner of the goods. The

ent not only

A Peculiar, Brilliant, Yellow Specimen to the rail
from Brazil. roads, steam-

ship com-

panies, and the merchants, but to the individual who
may have no interest in any large concern. The con-
gested condition of the freight traffic affects his cost
of living, and the congested condition of the passenger
traffic makes life a burden in riding from his place of
business to his home. It affects the price of real
estate, and thus produces high rentals. It makes
every part of life in the city costly and unpleasant.

The remedy is being partly applied to-day by the
railroads, city departments, and officials charged with
this important work; but the undoing of the mischief
of decades cannot be accomplished within a few short
years. It will take the railroads several years to
catch up with the traffic. Then, if there is another
period of stagnation and inadequate provision for the
future, the conditions will steadily grow worse. Not
only must the present vast improvements in increa$-
ing terminal facilities be completed as shortly as pos-
sible, but new plans for the near future must be map-
ped out continually. In other words, if the city con-
tinues to grow at the present rate, an annual invest-
ment of millions for the next fifty years will be re-
quired simply to enlarge and improve tunnels and rail-
road terminals, The city will repay this generously
in the increased traffic and by a satisfied spirit of its
people. Travel must continue to increase instead of
diminish unless railroad conditions become intolerable.
Then people will elect to stay at home, and the rail-
roads Will lose just that much.

It is difficult to obtain correct figures on the total
savings that can be effected in the production of-iron
by the applicétion of gas power, but from 50 cents to
$1 per ton of pig iron made has been recorded in var-
ious European works. In central electric stations.
which are located where no energy is available from
near-by iron smelting plants or coal mines, the gas
producer takes the
place of the blast fur-

able sight. Nearly P—
every foot of the 0
switches is occupied

with loaded cars wait-
ing to be unloaded.
They are delayed in
many instances Dbe-
cause the piers are so
loaded with freight
that nothing can be
done to relieve the
congestion. A recent
snowstorm in New
York — the heaviest
that has visited this
section for many a
year—served to de-
moralize the freigh’
far more than the
passenger traffic. This
latter got in normai
operation again with-
in twenty-four hours;
but not so the freight.
The stalled cars could
not move, because the
trucking in the city
was tied up. The cars
standing on the
switches could not
discharge their car-
goes, and others were

nace and coke oven as
the potential source of
energy. Especially is
the production of elec-
tric power at reason-
able rates of impor-
tance for very large
cities where the price
of real estate in the
centers of districts is
high, and for isolated
communities, country
houses, and farms
which are located out-
side the commercial
radius of metropolitan
or other central sta-
tions. The distribu-
tion of town gas for
individual power pur-
poses, while not so
much restricted to
central location with-
in the city cannot,
without loss, be ex-
tended over wide ter-
ritories. Moreover, at
the present price of
illuminating gas, it
cannot compete in the
field of power produc-
tion with the inde-

strung out on miles
of switches at nearly
every way station
thirty miles out. S0

front View of an Insect from Sikim, India.

EXTBAORDINARY INSECT ENLARGEMENTS.

Side View of the Insect from Sikim, India.

pendent suction gas
plant even if the lat-
ter use anthracite
and coke.
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How Chicago is Solving Municipal Ownership of
Transportation Facilities,
BY A. FREDERICK COLLINS.

Chicago is the second city in the Union, yet for the
past decade it has had the most abominable transpor-
tation facilities of any city in the United States. This
untoward condition is chiefly due to the fact that the
principal franchises under which the various street
railway companies operate have expired, and the city,
heeding the cry of the radicals for municipal owner-
ship, would not renew their corporate privileges.
Hence, under these unstable circumstances, the cor-
porations could not see their way clear to rehabilitate
their run-down lines.

The problem of serving the population of Chicago
has always been an aggravating one, for the trans-
portation system has been necessarily laid out and
developed on what is termed the “radiating plan,”
since the city embraces a territory having on one side
a water front. In this respect it is not unlike St.
Louis, Boston, and Brooklyn. The shore line of Chi-
cago is, however, much longer than that of the cities
just cited, being about 26 miles, while the limits ex-
tend inward for a distance of 10 miles. This great
area is divided by the confluence of the two branches
of the Chicago River into three portions, commonly
known as the north, south, and west sides, with the
heart of the business district on the extreme northern
part of the south side. To this center all the various
lines converge. This segregation of the city has re-
sulted in numerous lines operated by a number of
companies; so that Chicago, from its transportation
viewpoint as well as in some other things, is really
to be regarded as three cities instead of one, and as a
consequence a passenger often finds that he cannot
be carried over the most direct route between the two
points within the city limits for a single fare.

The traction question has been a political foot-ball
for many years; the citizens and the companies here
looked askance at each other, and municipal owner-
ship seemed to many to be the only hope; while the
more conservative believed there were other and better
solutions of the problem.

This, in brief, was the status of affairs when the
city council employed Bion J. Arnold, the noted elec-
trical engineer, as the man best suited for impartially
investigating the situation and recommending meas-
ures for relief. Mr. Arnold was engaged to procure
information and to furnish estimates and opiniens re-
lating to the cost of operation and the earnings of the
companies, their capitalization, their valuation and
cost, together with estimates of a new system, and
all other details of a scientific and financial nature.

Among the most important recommendations pro-
posed by Mr. Arnold were the ‘“one-city-one-fare” pro-
posal, with all divisional lines as far as possible ob-
literated; so that a passenger could be carried over
the most direet route between two points for a single
fare. Of the three plans submitted, the best one,
though not the easiest to execute, contemplated the
complete unification of ownership and management.
The through route principle was strongly advocated,
which means that routes through the business district
should be substituted for down-town terminals, wher-
ever possible, while outside the business district bet-
ter results would follow by connecting the detached
lines and operating cars over such lines from end to
end. The scheme includes a system of subways to
accommodate the street-car traffic and relieve the
street surface congestion in the business district, with
galleries for the accommodation of present and future
underground utilities. The plan calls for three north-
and-south subways from Fourteenth Street on the
south to Indiana Street on the north. These are high-
level subways throughout, with no dips.

In combination with the above system there will be
three or more low-level subways from the west side,
passing under the north-and-south subways at right
angles to them, and extending to Michigan Avenue.
Should future developments warrant it, these may be
extended under the Lake Front district, now known as
Grant Park. These latter low-level subways would
require the use of elevators or escalators. Under this
plan there will be a surface system and eventually a
subway system connecting all the depots and the
entire system designed to accommodate the short-haul
traffic in the business district.

This plan for a new, reorganized, and unified com-
bined surface and street railway system would com-
prise the lines of the City Railway Company, the
Union Traction Company, the Chicago General Rail-
way Company, and the Chicago Consolidated Traction
Company within the city limits and new lines neces-
sary to properly connect the disconnected parts of the
system.

The total single-track mileage as outlined above
would be about 745 miles, and its estimated cost, if
constructed new, with everything first-class through-
out, but exclusive of the subways, would be $70,000,-
000; adding $20,000,000 for the cost of the subways
would make the total cost of the new system complete
$90,000,0060. Under the low-level subways will be the
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freight subway, while above the street surface will
run the elevated lines, making, in all, five lines super-
imposed at various street intersections. Altogether, it
will form the most comprehensive city railway system
in the world.

Mr. Arnold’s plans further provide for the utiliza-
tion of the present river tunnels as parts of the future
subway system. At the time these plans were sub-
mitted, cable power was employed, but on his recom-
mendation the cable systems were changed to over-
head electric systems which are now in service. He
stated that the electric underground conduit system,
such as is installed in New York city, is practicable
and feasible from an engineering point of view and
that the overhead trolley construction should event-
ually be prohibited in congested districts, but that out-
side of these districts the objections are entirely of an
@sthetic nature and it is for the city authorities to
say—after balancing the financial against the ssthetic
considerations—how much, if any, underground con-
duit construction should be required.

Although at first hostile to the proposed improve-
ments, the traction companies have since admitted the
correctness of the conclusions, and these have been
adopted and form the basis of the principal physical
elements entering into the ordinances recently passed
in Chicago. The principles above laid down were rati-
fied by a 33,000 majority of the citizens of Chicago
on a referendum vote of the entire city.

The financial provisions of these ordinances are
precisely the same as they would be if the city of
Chicago should purchase the entire property of the
companies, undertake its reconstruction and rehabili-
tation, and then lease the lines for private operation,
upon a division of the net receipts with the lessee
company. These ordinances in fact give the people
of Chicago to-day, in all the essential principles, mu-
nicipal ownership of the city’s street railways, and
their operation by a lessee company, without saddling
the burden upon the city of raising the money neces-
sary for the purchase, and without the possibility of
any effect upon the financial credit of the city.

To protect the city’s share of the net receipts under
its agreements with the companies, and to absolutely
assure the maintenance of the properties at the high-
est point of efficiency, the ordinances contain certain
provisions never before included in any public utility
grant, which are amply sufficient to protect to the
fullest extent the city’s interest.

For instance, a commission has been appointed in
which three engineers are appointed, one by the city,
one by the railway companies, and the third being Mr.
Arnold, who is the chairman, and represents the city
and the companies jointly. This commission has gen-
eral supervision of all the principal street railway
lines in the city of Chicago.

Other provisions of the ordinances are: that the
city should have 5 per cent of the net profits of the
companies; that there must be daily deposits of the
gross receipts to be used for the payment of mainte-
nance and repairs, and a separate special fund of 8
per cent of the gross receipts for renewals and depre-
ciation; and that the companies must supply whatever
additional money may be required for these purposes.
Any surplus remaining in either of these funds can,
under no circumstances, revert to the companies, but
becomes instead the property of the city should it
eventually purchase the lines.

In turn the companies get 45 per cent of the net
profits, 5 per cent for brokerage and 10 per cent as a
construction profit upon the new money actually ad-
vanced by them under the provisions of the ordi-
nances. The city is given the right, upon six months’
previous notice to the companies, to take over the en-
tire properties upon payment of the agreed value of
the present property and the additional capital in-
vested.

By this ingenious plan the residents of Chicago will
have all the advantages of municipal ownership,
secure 55 per cent of the net profits of the companies,
and, at the same time, the operation of the lines will
be under the management of practical street railway
men.

A

A Substitute for Spectacles,
BY E. M. DOUGLAS,

The use of a pinhole lens was set forth on page 270
of the SciENTIFIc AMERICAN for bringing out an optical
illusion. The same device can be usefully employed
by elderly persons dependent on eyeglasses for reading
ordinary print.

The print to be read should be in a bright light,
and can be held at any distance between one and fif-
teen inches from the eye. The pinhole should be the
size of an ordinary toilet pin and held close to the
eye, the best effects being lost if there are two or more
holes side by side or if a very large hole is used.

By fitting a card over the nose so as to cover the
eyes, with a pinhole opposite each, both can be used
at the same time, but with some difficulty and with-
out apparent benefit.

It would be well for every one to remember this sim-
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ple device, so that when temporarily deprived of
glasses reading may not be entirely impossible.

The Three Brazilian ¢ Dreadnoughts.?”

Contracts have been placed with British naval
shipbuilders for the construction of three war-clads
for the Brazilian government which though of the
same size as the “Dreadnought,” will eclipse that
vessel in effective gun power. A short time ago
Messrs. Vickers, Sons & Maxim received an order
from this South American government for the con-
struction of a battleship, but the construction of this
vessel has been superseded by one of the three above
mentioned. The vessel will be 500 feet in length by
82 feet beam, and will be armed with ten 12-inch guns,
several weapons of smaller caliber, together with quick-
firers and submerged torpedo tubes. The protective
armor is to be of an unusually heavy description.
Several new departures in warship design are to be
adopted, the most important of which will concern
the disposition of the main armament so that the
whole of the ten 12-inch guns can be brought to bear
on either broadside at one time. In the case of the
“Dreadnought” only eight of the ten guns of this
caliber can be fired on either side. In the Brazilian
warships the heavy guns are to be placed at different
levels. They will be mounted in pairs in strongly
armored turrets, those fore and aft being at a lower
level than those mounted on the center line. The dis-
tribution of the gun power, however, is such that abso-
lute balancing will be insured, the guns discharged
from the starboard side over the port quarter counter-
acting the effect produced on the vessel due to the
guns rebounding on the port side after firing. This
arrangement necessarily entails several modifications of
design in order to obtain the requisite stability, while
the structural work will be of great strength. The
departure, however, marks an important step in the
general war-clad design and will contribute materially
to the destructive powers of the ship, the broadside
firing efficiency being increased thereby by no less
than 25 per cent.

. — kA ——————————————
The Closure of the Colorado River,

The United States Weather Bureau has sent to
Yuma, Ariz, Frank H. Bigelow, a meteorologist con-
nected with the Weather Bureau, and C. E. Grunsky,
of the Reclamation Service, for the purpose of con-
ducting a series of elaborate tests in the Salton Sea.
With the final closure of the Colorado River, the great
Salton Sink, which was inundated as the result of a
poorly-constructed headgate of an irrigation canal,
and rapidly converted into an inland sea, will gradually
dry up. Inasmuch as there are practically no outlets
for this vast body of water, the Sink must naturally
evaporate to dryness. It is for the purpose of ascer-
taining the rate of this evaporation that the govern-
ment officials have been sent to Yuma. Such tests will
be valuable because they will give definite evaporation
data, which will be of considerable value in .the
Reclamation Service. According to one opinion, the
Salton Sea will dry up in about eight years.

— Wt r—————————
The Current Supplement.

The current SuppLEMENT, No. 1638, opens with an
article on domestic pottery and its manufacture, illus-
trated by very good photographs. William Maver de-
scribes the silicon detector and the measurement of
electric wave energy. There seems to be a general
impression that sand-lime brick is a new and untried
building material scarcely out of the experimental
stage. Mr. E. W. Smythe removes that impression,
and gives many a valuable bit of information on the
structural use of sand-lime brick. The Boyd automatic
tide signaling apparatus, which is used at the entrance
to the harbor of the Scotch port of Irvine, is described
and illustrated. After a ten years’ test of cement cylin-
der piers at San Francisco by the State Harbor Com-
mission, it is accepted that that form of dock con-
struction has come to stay, and that in all probability
no stone docks would ever be built on the Pacific ports.
Prof. Johann Koenigsberger writes on the temperature
of the earth’s interior. Some properties of vanadium
steel are discussed by E. F. Lake. He tells how small
guantities of vanadium affect different mixtures of iron
and steel, and when vanadium is most useful. Prof.
Alexander Graham Bell writes on aerial locomotion,
with a few notes of progress in the construction of an
aerodrome. “Schools of Airship Instruction in Ger-
many and France” is the title of an article which will
be read with interest by aeronauts. Joel A. Allen con-
cludes his paper on the influence of physical conditions
in the genesis of species. Amnother biological article of
value is that entitled ‘“Parasitism and Mutualism.”
In the opinion of Harlan I. Smith the territory roughly
included in the area known as the “Great Plains,” the
plateau region and the barren lands which form such
a vast portion of the North American continent, offers
an extensive field for co-operative archeological re-
search, since its prehistoric ethnology is practicaliy
unknown. He discusses the chances of this region in
an interesting article,
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A Cause of Gun Erosion.

To the Editor of the SCIENTIFIC AMERICAN:

I have read your articles and the communications
of your correspondents on gun erosion with a great
deal of interest. A part of this trouble may be due
to- the manner employed in igniting the charge. The
spark is applied to the powder near the breech. The
expanding gases wush forward the unburnt powder
and the projectile, forcing some of the former between
the latter and the gun barrel, where it explodes, caus-
ing a lateral pressure on the barrel, thus further open-
ing up space and retarding the flight of the projectile.
If now the powder be first burnt just back of the pro-
jectile, then this would move forward alone and the
unignited explosive would be pushed toward the breech,
where when burnt it would exert its force against the
shot, It would cost little to try this, as the ammuni-
tion could be easily altered, and might to some extent
reduce the erosive effect of the charge.

Dubuque, Ia., May 8, 1907. HENRY B. GNIFFKE.

— D
A Way of Cleaning Silver.

To the Editor of the SCIENTIFIC AMERICAN:

I know of rather a unique way to clean silver that
I think may interest some of the readers of SCIENTIFIC
AMERICAN. Some time ago a powder was put on the
market under a trade name that cleaned silver re-
markably easy. It sold for twenty-five cents a quarter
pound. Upon analysis, carbonate of soda (Na,CO;) or
washing soda was the only ingredient found.

Take a large tin pail and fill it with a hot solution
of carbonate of soda and water, one tablespoonful of
soda to the quart of water.
and stir it around in the solution, but do not touch
the tin pail with it. If in a minute or so it is taken
out no change will be seen. Now immerse it again
and touch the bottom of the tin pail with the article
to be cleaned, and upon taking it out of the solution
it will be found to be cleaned and polished. Rinse in
hot soap suds and wipe dry; if this is not done the
article will turn yellow.

I should be pleased if the SCIENTIFIC AMERICAN oOr
some of its readers will tell me the action that takes
place when the silver and tin come in contact with
each other. LesTER D. WIsg, M.D.

New York, April 24, 1907.

i B
Remodeling Battleships.

To the Editor of the SCIENTII'IC AMERICAN:

Would it not be possible to remodel the ‘“Georgia”
class of battleships so as to bring them up to the high-
est plane of “all-big-gun” ships? I have devoted some
time to the “Connecticut” class, and find that by a
trifling addition to weight, guns, and gun protection
the following change could be made—open, however,
to the disadvantage of restricted arc of fire of the pro-
posed 10-inch guns.

Enlarge the present 8-inch turrets slightly, and re-
place the 8-inch guns with 10-inch guns. Substitute
5-inch guns in broadside for the present T7-inch. The
weight thus saved would almost compensate for the
added weight of 10-inch guns. If feasible, this class
would have but little fear from the “Satsuma” class.
Thus:

“Connecticut.” “Satsuma.”
16,000 tons, 18.5 knots. 19,000 tons, 21 knots.
4 12-inch. 4 12-inch.

8 10-inch. 12 10-inch.
12 b5-inch. 20 4.7-inch.

As I understand the “Satsuma’” battery arrange-
ment, she can bring but four 12- and six 10-inch guns
to bear. The “Connecticut” would thus be outmatched
by two 10-inch guns only, and probably 2 or 2.5 knots
in speed—quite a handicap, but not necessarily fatal.

If this arrangement of weights would be too ‘‘top-
heavy,” the alternative of removing the 8-inch guns
and substituting a single 10-inch gun in a somewhat
elliptical turret, with really less weight than at pres-
ent might be attempted, leaving her thus:

“Connecticut.” “Kashima.”
16,000 tons, 185 knots. 16,400 tons, 18 knots.
4 12-inch. 4 12-inch.

4 10-inch. 4 10-inch.

12 T7-inch. 12 6-‘nch.

This would permit the “Connecticut” tc answer gun
for gun, opposing the 6-inch guns on the “Kashima”
with her own 7-inch guns.

If the first suggestion were carried out in three,
and the second in two of this class, which are prac-
tically in commission, I feel sure the remaining ships
could take care of the rest.

Figuring out the “Georgia” plan, I find that the

“Georgia” class can, with practically the present
weights, carry this battery:

8 12-inch 4 12-inch.

12 5-inch instead of 8 8-inch.

12 6-inch.

Take any silver article_
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As the “Dreadnought” carries 12-inch guns in tur-
rets about as widely separated as the two proposed
to take the place of 8-inch turrets abeam, I see no
difficulty except the possible cutting away of the su-
perstructure to make room for the larger turret.

San Francisco. S. O. BLODGETT.

Aerial Contest for the Scientific
American Cup.

To the Editor of the SCIENTIFIC AMERICAN:

I note your generous encouragement given to aerial
flight by the offer of a prize. It/is a subject to which
I have given much attention and I would respectfully
put forward my views as to what the nature of a test
of an aerial machine should be.

All the experimenterS seem to be possessed of one
idea only, and that is to fly forward in a horizontal
straight line and by means of planes to sustain the
machine above earth.

A machine may fly for a long distance in a straight
line and yet be a total failure as a flying machine.

If its safety depended upon keeping up a certain
speed in a straight line, as all aeroplane machines do,
then I submit that they are not flying machines; a
stoppage of the engine or its slowing down would
mean annihilation.

To sail a machine from a tower or top of a hill to
the bottom is a foolish experiment. Any flying ma-
chine worthy of the name must sail from the ground
upward to the top of a hill or tower. The old para-
chute will sail safely with a man aboard from the top
of a tower to the ground, but it is not a flying ma-
chine; it cannot sail up again. Of how much use
would a steamship be, even if it could go from here
to New York in a straight line, if it would promptly
go to the bottom of the sea if the engine stopped or
slowed down? That is what would happen to the
aerial machine on aeroplane principles.

I would submit that there are three essential tests
to be applied to any machine which claims to be a
{flying machine:

First, it should be able to rise of its own power
from the ground level, and soar to a few hundred feet
height; second, it should be able to hover over any
spot on the earth for any time desirable without any
straight-line movement; third, it should come down to
earth safely from any height when the engines are
stopped.

From my point of view we should first meet these
requirements before even beginning to think about
straight-line flight.

Any one of these three requirements is worth a
hundred times more than a hundred-mile straight-line
flight. They are absolutely essential in anything
which could seriously be considered a flying machine.

The aeroplane I have studied long but have come
tc the conclusion that no successful flying machine
will depend in any way upon aeroplanes for sustain-
ing them in the air, and the results of all the recorded
experiments with them amply confirm me in that
conclusion. An aeroplane has no propelling or sus-
taining power in itself. The prime mover and the
propelﬁer on a flying machine alone must supply all
the power required for sustaining the weights and
propulsion.

The work, then, had better be done direct, by en-
gine and propeller, and then aeroplanes become only
uselessly added weight and resistance, with no reason
for their existence at all. Aeroplanes may be useful
for balancing and steering purposes, but never for the
two prime functions, propelling and supporting the
weight,

To encourage the solution of the problems on the
right lines, a prize for a machine which would go up,
stay up for a time, and come safely down, it seems to
me would bring the matter into the realm of engineer-
ing. RANKIN KENNEDY.

Glasgow, May 4, 1907.

Outline of an

THE NEW WHITE STAR LINER “ADRIATIC.”

BY OUR LONDON CORRESPONDENT.

On May 16 there arrived at New York on her maiden
trip the latest acquisition to the transatlantic fleet of
the White Star Line, the ‘“Adriatic.” This vessel, con-
structed at the Belfast shipyards of Harland & Wolff,
constitutes a new record in shipbuilding construction;
and she is the largest vessel that has ever entered this
port. She measures 725 feet 9 inches in length, with
75 feet 6 inches beam, and is 50 feet deep, her gross
tonnage being nearly 25,000 tons and displacement
40,000 tons. Of the five largest and heaviest liners at
present engaged in service between America and
Europe, no less than four fly the White Star flag. They
are as follows:

“Adriatic” ......... ... . . 25,000 tons.
“Baltic” ............ ... ... ..., 23,876 tons.
“Amerika” (German) ........... 23,000 tons.
“Cedric” ..., 21,000 tons.
“Celtic” ... 20,904 tons.

The “Adriatic,” it will be observed, exceeds the ton-
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nage of the “Baltic” by 1,124 tons. In this liner the
same policy is maintained by the White Star Company
as in the case of the “Oceanic.” Speed is, to a certain
extent, sacrificed to comfort, while at the same time
the vessel is given a larger cargo-carrying capacity.
Upon the “Adriatic” many important innovations have
been introduced for the purpose of relieving the trav-
eler of any feelings of ennui. The decoration of the
vessel is carried out upon more luxurious and sumptu-
ous lines than have been attempted in any other -vessel
of the same class.

In seaworthiness and stability, it is anticipated that
this liner will show a decided advance even upon its
most recent prototypes. The ship is very strongly
framed, divided into twelve water-tight compartments,
and has a double bottom extending through the entire
length of the hull. The total number of plates used in
its construction aggregates approximately 20,000, while
two and a half million rivets were used. The-anchors,
weighing about 8 tons each, are worked by powerful
gear, the cables being 33 inches in diameter and
weighing 90 tons. There has been a careful consider-
ation of the distribution of weights; so that easy
steaming may be possible in any kind of seaway. The
vessel is propelled by two sets of quadruple-expansion
engines, driving twin screws.

With regard to the internal arrangements, a greater
degree of roominess has been obtained. An unusual
amount of headroom has been provided, while great
width has been given to the upper series of the nine
decks used by passengers. There is the continuous
shade deck running fore and aft, with three tiers of
deck houses, and three promenade decks alongside
them. The staterooms are lofty, well lighted, and
excellently ventilated, these arrangements being appre-
ciably facilitated in design by the great beam of the
vessel and the exceptional height between the decks.

In regard to the first-class accommodation, the “Adri-
atic,” in response to the growing demand, has an un-
usual number of single-berth rooms, there being no less
than seventy-six of these apartments. The appoint-
ments throughout are of the most sumptuous charac-
ter, many little novelties and conveniences being freely
introduced to dispel the feeling of being afloat as much
as possible, The dining saloon is on the upper deck,
and extends the full width of the vessel, and the situ-
ation has enabled an exceptionally airy and roomy
apartment to be provided, with seating accommodation
for some 400 persons. The style of decoration and fur-
nishing is Jacobean, the general tone being ivory white,
which is now so much the vogue in Europe. The
illumination is obtained from a large dome, glazed with
leaded glass in white and pale yellow tones, beneath
which is a frieze of paintings representing scenes in
Switzerland, Italy, the Yellowstone Park, and in vari-
ous countries. The seating arrangements follow the
lines of separate tables, adopted a little while ago with
conspicuous success.

The reading and writing saloon is on the boat deck.
The scheme of decoration is of a delicate character,

~comprising paneling and ornamentation in low relief,

the panels being filled with paintings of the graceful
and imaginative school, as represented by Bartolozzi,
Cipriani, and others. The windows are of large size,
filled with stained leaded glass, the furniture being
birch richly inlaid. The electric illumination is car-
ried out by shaded ceiling and wall lights, giving a soft,
restful effect. The lounge is on the same deck, and is
paneled in oak with an appropriate ceiling to match.
The same scheme as regards- windows is followed, the
stained glass carrying figures of illustrious poets,
painters, dramatists, #nd philosophers. The smoking
saloon is of a somewhat heavier appearance, the walls
being embellished with figured leather, the upholstery
of the furniture to match the prevailing color being a
rich mahogany hue.

Many important innovations, which will be greatly
appreciated, have been introduced for the convenience
of the first-class passengers. Communication between
the various decks is facilitated by an electric lift; a
feature first suggested to the Cunard Company by a
member of the editorial staff of the SCIENTIFIC AMERI-
CAN. Another new feature is a large gymnasium,
fitted with an ample variety of apparatus. Turkish
baths consisting of the usual hot, temperate, and coel-
ing rooms, with plunge bath, massage couches, and
shampooing rooms, are also provided, while the con-
veniences in this direction are further supplemented
by three electric baths. Photographers have a dark-
room placed at their disposal, and there is an inquiry
office, at which every kind of touring 4information
desired by the traveler can be gained.

The second-class accommodation is immediately
abaft that provided for the first-class passengers, and
consists of dining saloon, smoke room, and drawing
room for ladies. The staterooms are decorated in
white paneling; the smoke room is framed in oak,
with walnut dado, the furniture being in harmony
with leather upholstery. The ladies’ room is in satin-
wood embellished with inlaid panels, with mahogany
furniture and dado lincrusta ceiling, parquetry floor-
ing and stained-glass windows. The dining saloon
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also extends the full width of the ship, and is finished
in white and gold. By placing the second-class quar-
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while a great space is available in the large open
'tween decks, clear of all obstructions, for exercise and

May 25, 1907.

winches are installed for handling baggage and stores.
On the boat deck aft is the Marconi station, while the

recreation.
The vessel is equipped with large storerooms and
refrigerating chambers for the carriage of provisions.

ters on the same level as the first-class, the same
advantages as regards loftiness, spaciousness, ventila-
tion, and lighting have been instred.

ship is also equipped with submarine signaling appa-
ratus. As already mentioned, the *“Adriatic,” in com-
mon Wwith the other ships of this line, has not been

One of the Landings of the Main Stairway. Typieal First-Class, Single-Berth Stateroom.

built for speed, the voyage occupying some eight days
between the two continents; but in regard to luxury
and comfort in travel, she represents the latest expres-
sion of the shipbuilder’s craft.

The immense tonnage Of the ship gives a very large
cargo-carrying capacity, the loading and discharging
arrangements for which are of the latest and most
efficient type. Noiseless and rapid-working electric

The third-class quarters are abaft the second-class,
and to a certain extent in the fore part as well. Here
spacious dining, smoking, and sitting apartments are
provided, finished in white framing and teak dado,

The Writing Room.

Stern View, Showing Great Depth of the Plated Structure of the “ Adriatic.” The Smoking Room.

THE WHITE STAR LINER “ADRIATIC *—THE LARGEST SHIP AFLOAT.
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CHARLES HAYNES HASWELL.

By the death of Charles Haynes Haswell, New York
city has lost one of its oldest, best-known, and most
esteemed citizens, and the engiheering world one of
the most distinguished members of the profession. It
is not often that the scope of a iné,n’s‘genius is matched
by the term of his years of life m so‘vgenerous a meas-
ure as in the case of Mr. Haswell, who was not only
endowed with an uncommon share of the mental and
physical qualifications which are necessary to the make-
up of a successful practical engineer, but who con-
tinued in the prosecution of his Work, ‘uninterruptedly,
for over three-quarters of a century. Time laid its
hand gently upon this veteran, alnd on the occasion of
his last visit to this office, a few weeks before his
death, his erect
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Mr. Haswell’s services were accepted, and he was
enrolled as a naval engineer in the year 1836. His
promotion was speedy, and after some years duty as
Chief Engineer, the formal title of Engineer-in-Chief
was conferred upon him in the year-1845. He was the
first to obtain this rank, which he held until the year
1851. His work during this period included the de-
signing of the complete machinery for ten warships,
in which was embodied several of his own original
mechanical improvements. '

Mr. Haswell was a man of fearlessness and inde-
pendence of character, particularly where. -his pro-
fessional convictions were concerned, and when the
absurd proposal Was made to build the “Missouri”
with horizontal smokestack, the: young engineer op-
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cult early building roundation problems in New York.
He was the engineer in charge of the costly improve-
ments now being carried on at Riker’s Island, to the
oversight of which he devoted much time in recent years.
At the time of his death he held the position of Consult-
ing Engineer to the Board of Apportionment, and -in
spite of his great age he went three times a week to
his office for the performance of the duties incidental
to this last-named position. Perhaps his earliest claim
to distinction was Mr. Haswell’s construction of the
first steam yacht, for whose designs he was entirely
responsible. He launched the craft in the year 1837
on the East River, and it is upon this fact that his
right to be known as the father of the steam yacht is
based. To the world at large, however, Mr. Haswell’s

name is most

carriage and
brisk, almost
jaunty, step

gave little in-
dication that
he bore upon
his shoulders
the burden of
close upon a
century of
years.

Mr. Haswell
was essentially
a New Yorker.
Born May 22,
1809, in North
Moore Street,
he was identi-
fied with this
city by the ties
of residence,
active profes-
sional life, and
strong affec-
tion. After
completing his
education, and
at the age of
nineteen, he
commenced his
profes:-
sional life “in
the Wboiler
works of
James P. All-
aire, the well-
known iron-
master. It was
at this time
that he took a
step, " which
was destired
both to bring
honor to him-
self and place
at the disposal
of one of the
govern -
ment depart-
ments the ser-
vices of one of
the ablest en-
gineers of the
time. In the
year 1835 he
offered his ser-
vices to the
Navy Depart-
ment in a let-
ter which is of
such timely in-
terest that we
give it in full:

New YORK,

Jan. 12, 1835,

Sir: Under-
standing that
our govern-
ment are about
making experi-
ments with

wﬂ/’/ Hagiecee
: D

familiar as the
author of
“Haswell’s
Pocket-
book,” which
has already
passed through
no less than
sixty editions.
It is still a
well - known
and widely-
used technical
book of refer-
ence. His other
work was his
“Reminis-
cences of an
Octogenarian, ”
a book of mem-
oirs covering
old New York
from 1816 to
1860.

On the so-
cialsideof
his character
and personal-
ity Mr. Has-
well was de-
cidedly attrac-
tive, and he
was beloved by
a wide circle of
acquaintance,.
To the very
last, his figure
was familiar in
his favorite re-
sort, the Engi-
neers’ Club.

From the
very year of its
foundation, Mr.
Haswell was a
frequent visit-
or at the of-
fices of the
SCIENTIFIC
AMERICAN, and
the friendship
formed with
its proprietors
sixty years ago
continued to
the very end,
Mr. Haswell
having express-
ed the deepest
regret at the
recent decease

of Mr. Orson
Desaix Munn.
His cvn death
resulted from
an accidental
fall in his
dining room,

which dislo-
cated his shoul-
der. The pain

steam and the
steam engine, for the purpose of ascertaining the
practicability of their application for naval purposes,
it has induced me to address ybu, requesting such
information on the subject (as your leisure and in-
clination will warrant your attention to it) both as
respects the manner in which the prroposed inquiries
are to be made, and the objects deéired_tb be accom-
plished. My object is the tender of‘ljly services as a
steam engineer and draftsman, being particularly
anxious to pursue my profession in the employ of the
government. Yours very respectfully,
CuARLES H. HASWELL.

To Hon. Campbell P. White, '

Chairman Comm. on Naval Affairs,

posed the proposition with such zeal as to cause his
suspension. The failure of the ship, which he had
predicted, so greatly enhanced his professional reputa-
tion, that his reinstatement was promised if he would
apologize to his superior officer—a condition which
he, with dignity, refused to accept, stating that he
would rather submit to injustice from others than do
it. to himself. Mr. Haswell re-entered the service of
the navy, and after his final retirement engaged in
engineering practice in New York. For over forty
years he was surveyor for steamships for the Marine
Underwriters of New York; he designed the buildings
on Hoffman Island; built the crib bulkhead at Hart’s
Island; and selved successfully some of the most diffi-

and shock
proved too much for a vitality whicl. in the opinion
of his physician, but for the accident would have
probably carried him to the century mark.

-

The American consul at Nankin utters a caution to
his fellow-countrymen, who spend lavishly on illus-
trated catalogues, on thick paper, handsomely bound,
which appear to be highly prized by the Chinese at
Nankin, where the supply is at times unequal to the
demand. As the English language is not yet a general
accomplishment among the citizens, the consul made
inquiries, and discovered that the leaves of the cata
logues were being used as inside soles for shoes.
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ECLIPSE OF THE SUN IN JULY, 190%.
BY FREDERIC K. HONEY, TRINITY COLLEGE.

The form of the moon’s path in space, which is the
resultant of two motions—the earth’s revolution round
the sun, and that of the moon round the earth—was
shown in an article “How Eclipses Occur,” published
in the SciENTIFIc AMERICAN for August 11, 1906,

The motion of the moon is so slow in comparison
with that of the earth, that each day the earth tra-
verses a distance equal to three and one-third times
the diameter of the moon’s orbit. As a consequence,
the form of the moon’s path projected on the plane
of the ecliptic is a curve without inflection; i. e, it is
always concave toward the sun.

But the moon’s path relative to the earth may be
studied without reference to its path relative to the
sun, for the same reason that the earth’s orbit is
usually studied without any reference to the fact
that the sun itself is traveling through space.

The eclipses for this year are as follows: January
13, a total eclipse of the sun; January 29, a partial
eclipse of the moon; July 10, an annular eclipse of
the sun; July 24, a partial eclipse of the moon.

As the diameter of the earth’s orbit is three hun-
dred and eighty-nine times that of the moon, it is im-
portant to emphasize this great difference in a study
of solar and lunar eclipses. The diameters of the
orbits of the earth and moon are correctly propor-
tioned in Fig. 1; and in order to compare them within
the limits of this page, the moon’s orbit is represented
by the very small circles at the dates of the eclipses
of the sun and moon in July. The diameter of the
sun, which is about one and four-fifths the
diameter of the moon’s orbit, is also cor-
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TABLE.
FEelipses of the Sun and Moon from 1890 to 1909.

1890 June?, 16.......Nov. 25, Dec. 11

1891 May 23, June 6. Nov. 15, 30

1892 Apr. 36, May 11.0ct. 20, Nov. 4

1893 Apr. 15......... Oct. 9

1894 Mar. 20, Apr.5..8ept. 14, 28

1895 Mar. 10,25 .. ... Aug. 2), Sept. 3,18

1896 Feb.13,28......Aug.8,22

1897 Feb.1..... v e July 29

1898 Jan. 7,21 ....... July 3, 18

1899 Jan.1l.......... June 7, 22

1900 ... ceeeeeeess..May28,Juneil2...Nov. 21

1901 .... ..May 3,17

1902 .... ..Apr. 8, 22, May 7..0ct. 16,30

1903 ..Mar. 28, Apr. 11..8ept. 0, Oct. 6
1904 ..Mar. 16... ....... Sept.9

1905 .e....Feb.19, Mar.5... Aug. 14,29
1906 ..... evergenens Feb.8,22......... July 20, Aug. 4, 19
1907 ...oieiiien veee..Jan. 13,29 ... ..., July 10, 24

LJuned, 7L Nov. 26 Dec. 12

line of nodes, which results in advancing the dates
of the eclipse seasons. Usually there are two eclipse
seasons in the year; but when an eclipse occurs very
near the beginning or the end of the year there may
be included in that particular year three eclipse sea-
sons, This is illustrated in the years 1898 and 1899.
The meaning is obvious. An eclipse season belongs
partly to one year and that which immediately follows.
December 12, 27, 1898, and January 11, 1899, belong to
the same eclipse season. The year 1908 will also
include three eclipse seasons.
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Ancient Lenses.

Contrivances for bringing the rays of the sun to a
focus in order to produce combustion have been em-
ployed almost from time immemorial. A curious pro-
posal bearing on this point is made by Aristophanes
in his comedy of the “Clouds.” Strepsiades, the hero
of the play, is greatly harrassed with debts and has
not the wherewithal to pay. He therefore proposes to
his master to get a stone at some chemist’s shop of
the kind with which they kindle fire, and when the
clerk is entering the suit, to stand at some distance
and melt it out. As the writing tablets then in use
were probably thin boards covered with a still thinner
coating of wax on which the writing was done with a
pointed instrument, it would not require great heat to
effect the purpose. Besides, if, as seems to have been
the case and custom, burning-glasses were used to
kindle fires, they must have been of considerable size
even in a country like Greece, where the sun shines
very hot most of the year. Moreover, we are told,
they were kept in the chemists’ shops for this pur-
pose. If by any mishap the sacred fire watched over
by the Vestal Virgins in Rome went out, it was re-
kindled by means of a burning-glass. Polybius, when
speakiné of the siege of Syracuse by the Romans, B. C.
214, relates that they were unable to take it from the
side of the sea because of the engines employed against
them by Archimedes, unquestionably the greatest me-
chanician of the ancient world. Says he: ‘“So true
is it that one man and one intellect properly qualified
for the particular undertaking is a host in himself
and of wonderful efficacy.” The Romans were confi-
dent that they could take the city “if
one man could be got rid of.” He might

rectly proportioned in the drawing. Fig. 1
also represents approximately the relative
diameters of the sun and moon, which are
very nearly in the same proportion as the
diameters of the earth’s and moon’s orbits.

In an examination of the positions of
the earth and moon relative to the sun
during the eclipse in July, the moon’s orbit
is shown in Fig. 2 on a scale large enough
to make clear the conditions which result
in an eclipse. The plane of the moon’s
orbit is inclined at an angle of a little over
five degrees to the plane of the ecliptic.
That part of the orbit which is above the
plane of the ecliptic is represented by the
heavy line; and the part which is below,
by the fine line.

The point N is the ascending node, where
the moon’s orbit pierces the plane of the
ecliptic. The lines joining the ascending
and descending nodes with the center of
the earth are the intersections of the plane
of the moon’s orbit with the plane of the
ecliptic. Each line slowly changes its direc-
tion while the earth is revolving round the
sun, i.e., it does not move into parallel
positions.

The position of the moon is shown each
day from July 8 to the 13th. From the
8th to the 10th she will be below the plane
of the ecliptic, and will reach the ascend-
ing node on the 10th, but the eclipse will
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have added with equal truth that when
a man appears in a world wholly unpre-
pared to comprehend him, not only are
his thoughts neglected, but his discoveries
forgotten. The story that Archimedes
set the ships of the Romans on fire by
means of burning-glasses is not found in
any author who lived near his time.
Moreover, the captains of the vessels
would hardly be so obliging as to hold
their vessels stationary in order that the
old philosopher might work his will on
them. Yet the marvelous feats he ac-
complished on the same occasion and
vouched for by credible witnesses are
scarcely less incredible. It may be accept-
ed as certain that Archimedes produced
wonderful effects by means of his lenses,
whether they were made of glass or of
some other material. That the ancients
as late as the age of Plutarch knew noth-
ing of spectacles is clear from the nega-
tive testimony of this writer, whose works
might be superscribed ‘“Concerning All
Things and Some Others.” In one of his
table talks he tries to explain why old
people, when reading, hold the book at
some distance from the eyes. He finds
the reason to lie in Plato’s theory of vis-
ion, which he also holds. This philoso-
pher maintained, in common with almost
all the thinkers of antiquity, that sight is

occur before the node is reached, and con-
sequently will be visible in the southern
hemisphere. The moon will pass apogee
the day before the eclipse (the 9th) and
will be very near her maximum distance from the
earth. She will therefore subtend an angle which
will differ a very little from its minimum value. The
sun’s apparent diameter will be a little over two min-
utes greater than the moon’s, notwithstanding that the
earth will have recently passed aphelion, and the sun’s
apparent size reduced to almost a minimum. The re-
sult will be an annular eclipse visible from a limited
area of the earth’s surface.

It is noticeable that the seasons for eclipses recur at
intervals of about six months, and that two or more
eclipses may follow at intervals of about two weeks,
when sufficient time has elapsed for the moon to make
about one-half her revolution round the earth from one
node to the other.

The recurrence of the eclipse seasons at intervals
that average a little less than half a year is due to the
gradual twisting of the line of nodes. Fig. 3 shows
the position of the ascending node at each of the dates
attached, from 1890 to 1909, during which period the
ascending and descending nodes make a complete revo-
lution in a direction (indicated by the arrow) con-
trary to the moon’s motion in her orbit. The positions
of the descending node are omitted to avoid confusion.

One June 16, 1890, the moon passed the ascending
node. On that day there was an annular eclipse of the
sun. The moon will pass the same node on June 16,
1909. The period of twenty years includes forty-six
eclipses of the sun, and thirty of the moon. A lunar
appulse occurs three times. The following table gives
the dates of eclipses from 18%0 to 1909 inclusive, and
is arranged to show the effect of the rotation of the
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Water in the Earth.,

In a discourse recently delivered at the Royal In-
stitution in London, in regard-to ore deposits and their
distribution and depth, Prof. John W. Gregory presents
an astonishing view of the condition of water at tem-
peratures above its critical point. It is evidently his
opinion that the elements of water are not combined
with each other above the critical temperature of lique-
faction, for he says: “Water, although its constitu-
ents may come from vast depths within the interior,
is limited to a depth of perhaps only six or seven
times the depth of existing mines. The lower limit is
due to the internal heat of the globe. Now
water cannot exist at a temperature higher than its
critical point, 687 deg. F. At depths below
about 37,000 feet the temperature would be above the
critical point of water, which therefore could not exist
as such. Its elements would be given forth as sep-
arate gases from the slowly cooling magma; the gases
would rise, and having passed into a zone with a tem-
perature below the critical would combine to form
water.” The author has confused the critical tempera-
ture of liquefaction, 358 deg. C., with the temperature
of dissociation of water, which is probably about 2,500
deg. C. The only change which water undergoes at
its critical temperature istheloss of its surface where
it is in contact with a gas or vapor, no matter how
great the pressure may be. If the view set forth in
the quoted extract were true, the maximum tempera-
ture to be obtained by the combustion of hydrogen
and oxygen would be 687 deg. F. which is near the
boiling point of mercury.—Chem. News.

produced by a sort of fluid substance pass-
ing from the visible object to the eye,
somewhat in the shape of a cone, the eye
being the apex. When the organ becomes
weakened by age this attenuated substance is too in-
tense to permit normal vision; so in order to weaken
it the object must be held farther away. He finds a
confirmation of this theory in the habits of those
animals that seek their prey by night when their sight
is most acute. The fluid emanating from the object
is too strong to be properly commingled with the power
of vision, as he expresses it, possessed by these ani-
mals, but is so weakened and diluted by the surround-
ing darkness as to enable them to see at their best.
This may seem to us very puerile; it ceases to be so
when we remember that to this day no one has been
able to answer the question, How do we see?—Dr.
C. W. Super in Popular Science Monthly.

Completion of One Tube of the Belmont Tunnel.

Engineers walked through the north tube of the
Belmont tunnel on May 16 from Manhattan to Long
Island City and then returned to the meeting point of
the two shafts to celebrate the nominal completion of
one of the most remarkable tunnel engineering jobs
on record. Shields of the north bores joined about
midway between the Man o’ War reef in the middle of
the river and Long Island City, the connection being
made in solid rock.

The north tube will e ready for trains of the New
York and Long Island Railroad Company by August 1.

It will be at least two months, according to St. John
Clarke, one of the engineers in charge, before connec-
tion will be made in the second or se.itheast tunnel
between the reef and Long Island City.
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BUILDING A TOWN SITE BY SUCTION DREDGE.
BY PAY ALLEN WILLEY.

In a recent issue of the SCIENTIFIC AMERICAN ap-
peared an interesting description of how the city of
Galveston is being rebuilt upon the sand—but sand
of such a character that the community can well be
said to be upon a solid foundation. The work which
is being done in raising Galveston Island farther
above the sea level is indeed a noteworthy engineer-
ing feat, and is an indication of what can be accom-
plished by using the modern suction dredge.

It is an interesting fact, however, that another site
for a city is being created on the New Jersey coast—
entirely by mechanical methods—which in magnitude
rivals the undertaking at Galveston. The town of
Cape May, N, J. takes its name from the point which
marks the junction of Delaware Bay and the Atlantic
Ocean. The community is situated a few miles north
of the cape proper on the Atlantic coast. It occupies
a portion of a low flat peninsula. From the northern
end of Cape May to what is known as Cold Spring
Inlet the formation is principally salt meadows, a por-
tion of which is covered with water at high tide, and
during storms is frequently completely submerged.
With the exception of a row of sand dunes immediate-
ly upon the beach, all of this land is but a few feet
above the sea level even at low tide. Like other
marshes of the same character, it is densely covered
with grass and other vegetation, and its formation
near the surface is a mixture of loam and clay, which,
on account of the action of the water, has become a
mud bank covered with slime. This portion of the
seacoast has been entirely valueless, and a menace to
the public health on account of the gases arising from
it; while it has been a prolific breeding place for
mosquitoes.

About two years ago the idea of making some use
of this marsh meadow was agitated. An investiga-
tion was made by engineers, who decided that it could
be filled in by
means of hy-
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prises about 5,000 acres, extending about four miles
north and south with a width varying from one to
three and a half miles. All of this land is to be
raised to a minimum height of 15 feet above its ordi-
nary level, allowing sufficient grade for the con-

Interior of the Ladder, Showing Shaft Briving the
Agitator and the Bearings in Which the Shatt Rocks.

draulic excava-
tors to such a
distance above
high tide as to
prevent its be-
ing submerged,
and could thus
be utilized for
a town site, or
for some other
purpose. T h e
question next
arose as to the
best method of
obtaining t h e
enormous
amount of ma-
terial which
would be re-
quired to raise
the meadow to
the proper alti-
tude. With the
approval of the
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but that at Cape May will require the removal of
over 30,000,000 cubic yards before it is entirely com-
pleted, and will probably be the most extensive exca-
vation project which has yet been attempted in the
United States.

In the scheme at Cape May it may be said that the
marsh land is literally turned upside down—but a
small portion of the material on the surface being
available for filling, and the bulk of it being secured
from below the water level. To excavate and remove
the material a type of excavator has been placed in
service which differs radically from the majority of
machines of this class. Perhaps the most interesting
feature of the type of dredge that is employed is the
agitator, by which the material is loosened and sep-
arated. This is a powerful circular cutter consisting
of curved steel blades set in a framework which is
designed on the principle of the ordinary cutter on a
lawn mower. The outward end of this cutting head
on the largest dredge is 8 feet in diameter and 6 feet
in length. As the illustrations show, it is attached
to a steel shaft leading backward to an engine mount-
ed on the front portion of the dredge, which is used
exclusively to revolve it. This engine is of 200 horse-
power. The cutting head and its driving cylinder are
suspended in what is termed a ladder, which is set
into the forward portion of the hull and is connected
by swinging joints, so that it can be raised and lower-
ed by a block and tackle extending from the outward
end of the ladder over a heavy wooden framework
bolted to the hull. On the largest dredge in service,
the “General Mackenzie,” this ladder is 75 feet in
length. It also supports the suction pipe leading into
the cutting head. The pipe is 30 inches in diameter,
and it is connected with a centrifugal pump which is
driven by a three-cylinder engine of 1,500 horse-power,
the cylinders being 42, 28, and 14 inches in diameter
respectively. The discharge pipe served by the pump
is also 30 inches in diameter. It is constructed in sec-
tions, and it is
supported in the

water upon
pontoons in the
usual manner.
As may Dbe
imagined, this
excavator is of
very large ca-
pacity. It will
take out 10.099
cubic yards of
material in a

day of ten
hours, and dis-
charge it at a
distance of
7,000 feet, or
over one mile

from the point
of excavation, if
desired. When
in service, the
excavator works
entirely upon
the submerged
formation. The

government, it
was decided to
entirely remove
a section of the formation adjacent to Cold Spring
Inlet—to form a harbor of refuge for sea-going ves-
sels, by enlarging the inlet from its present depth of
8 feet at low tide to a minimum depth of 35 feet, the
average depth of the harbor to be at least 35 feet.
An idea of the extent of the project can be gained
when it is stated that the area to be filled in com-

The Bischarge End of the Pipe.

Stern View of the “Mackenzie,” Showing Discharge Pipe.

struction of suitable sewerage and drainage systems.
The section of meadow which will be entirely remov-
ed contains nearly 500 acres, and most of it will be
excavated to a depth of nearly 40 feet below the sur-
face of the water, in order to secure sufficient “filling”
for the town site. The Galveston project calls for the
moving of about 11,000,000 cubic yards of material;

cutting head is
pressed against
the bank, and rapidly disintegrates the earth and
other material, causing the portion above to become
undermined and fall into the water, where it becomes
so loosened that it can be drawn through the suction
pipe in a semi-liquid state, and readily carried to the
point of discharge. Each of the excavators is moored
by spuds of Oregon pine, and can be readily handle¢

Agitator Lifted, Showing Design of Cutting’ Head.

BUILDING A TOWN SITE BY SUCTION DREDGE.

The Agitator and Suction Pipe Submerged and in Operatione.
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by means of swing lines, which are controlled by
auxiliary engines devoted entirely to this purpose.
All of the larger dredges are provided with individual
electric light plants; so that the work can be carried
on night and day if desired. On the largest excavator
a crew of fifty men is employed, divided into shifts of
eight hours each. This number is sufficient for all
purposes requiring manual labor.

As fast as the meadow is filled in to the requisite
height, the pipe lines are removed to another section.
Around it is constructed a dam of earthwork, with
openings or weirs left at frequent intervals through
which the water escapes. On the section of the filled
land nearest the ocean, the water discharged through
the conduits has been carried into the sea by means
of a pipe line. By employing this method, the only
work required, except that performed by the excava-
tors, has been to grade the surface with horse machin-
ery. Fortunately, most of the material which has
been taken out of the meadows consists largely of
sand, from which the water escapes quickly, leaving
a dry and firm formation. Already an eight-story
hotel has been constructed upon this made ground
without any difficulty due to settlement.

It can well be said that a new city is being created
upon this worthless salt marsh, for the portion which
is being filled in is of sufficient area to allow 7,500
dwellings to be erected in addition to the necessary
space for streets and avenues. A sewerage system is
being constructed which will drain into Delaware Bay;
but owing to the slight fall, the system will be served
by a pumping station having a capacity for handling
360,000 gallons an hour. At the present time, five
excavators are removing the marsh to a depth of
about 40 feet at the rate of ten acres a month.. It is
an interesting fact that the largest of these dredges,
which was designed by Mr. Frank Furst, of Baltimore,
was built at Orange, Texas, and towed up the Atlantic
coast to Sparrows Point, where its machinery was in-
stalled. It was then taken by sea to the present scene
of operations. This excavator probably has the larg-
est capacity of any in the world for removing material
by the suction method. The work is being performed
under the supervision of Ellis Thompson, chief engi-
neer, and Charles W. Tarr, resident engineer.

_— e - —————
A CURIOUS ILLUSION.
BY GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE.

When we are looking at anything, the image of
what we see paints itself on the retina as it would
on the ground glass of a photographic camera, upside
down. Through some nervous process we invert again
the upset image and set it or rather see it right. In
the following experiment the opposite operation is
made. An image which, through some artifice, is
made to paint itself right side up on the retina is
turned over by the general upsetting process and ap-
pears to us to be upside down.

Take two pieces of dark-shaded pasteboard. In the
center of one, bore a pin hole. Near a corner of the
other make a cluster of three pin holes arranged about
as the angles of an equilateral triangle, and at a dis-
tance of about 1-16 of an inch from one another. Lay
on the table before you a well-lighted sheet of printed
matter. Place the card with the three holes in con-
tact with your eye, and through the cluster of three
holes look at the center of the other card, this being
placed between your eye and the printed matter at a
distance of from two to four inches from your eye.

The cluster of holes through which you are looking
will then seem to you to be a single aperture and the
single hole in the center of the card which you hold
far away from your eye will seem to you to have
vanished but, instead of it, you will distinctly perceive,
on the same card, three holes through each -one of
which you can easily read a different part of the
printed text. These three holes are unlike those
which you made on the card kept near your eye, for
if the latter are arranged thus: ,°, those on the card
which you examine will be arranged in the opposite
way: °,° and vice versa.

As the single luminous hole on the card you hold
at a distance from your eye is still abnormally close
to it, its image will be formed behind the retina or,
in other words, the rays will strike the retina before
meeting. In ordinary circumstances this fact causes
the image to be blurred, but as, in this case, only
thin pencils of light are admitted, the rays of which
they are made may be considered as nearly parallel
and a tolerably good image of the hole will be formed
even at some distance of the point where the rays
meet. Photographers take advantage of that property
of a thin pencil of light whenever they use a small
diaphragm to get ‘“depth of focus.” Moreover, us the
pencils themselves strike the retina before having
crossed each other, the triangle they form on the
retina is arranged just as it is on the card, right side
up. The nervous element, however, blindly upsets
this image as it does upset ordinary inverted images,
and this gives us the queer sensation of seeing upset
what we know to be erect.

If the card with the central hole is now slowly
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drawn farther away from the eye the three luminous
holes get nearer each other and finally unite into one
and the same image. The position of this coincides
with that of the retina.

At that stage of the experiment, if the observer is
short sighted, even to a slight degree, he will find
that, on withdrawing the card still farther, nearly at
full arm length, the three luminous dots reappear,
but, this time, right side up. Owing to an abnormal

" A CURJOUS OPTICAL ILLUSION ILLUSTRATING
INVERSION OF IMAGES.

convexity of the crystalline lens the image is formed
before the retina; the luminous pencils have crossed
each other before striking the retina; the image is
inverted; the eye inverts it again and it is therefore
seen right side up.
—— -0+

AN X-RAY STEREOSCOPE.

BY DR. ALFRED GRADENWITZ,

In connection with the use of X-rays for medical
purposes one of the most important tasks, as is well
known, is to ascertain the location of foreign objects
in the human body. Now the depth of such foreign
bodies can be generally found only by taking two
views from points ninety degrees apart. However,
this process is frequently rather troublesome, requir-
ing as it does a placing of the patient in different
positions, which is not always practicable. Moreover,
the heavier bones frequently prevent the taking of
such views.

Endeavors have therefore been made of late to pro-
duce stereoscopic X-ray diagrams, and to determine

THE X-RAY STEREOSCOPE INVENTED BY DR. GILLET
OF BERLIN.

from the plastic picture the desired depth. In this
process, however, which has been applied with more
or less success, the relief is only apparent, being due
to the lack of sharpness of a combined picture pro-
duced by superimposing a negative and a positive
X-ray diagram. The results derived from the inspec-
tion of such pictures thus hardly justify the expend-
iture of time and trouble made in preparing them.
Dr. J. Gillet, a military surgeon, of Berlin, has
suggested a novel method, dispensing with the pro-
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duction of relief effect and securing in place thereof
an accurate measure of the depth in question. The
“X-ray stereometer” invented by him and constructed
by Heinz, Bauer & Co. is based on the well-known
principle of stereoscopic vision.

If two corresponding stereoscopic picture points
(that is to say, two corresponding points on photo-
graphs of the same object, obtained by displacing the
objective through the distance between the eyes) be
inspected in such a way that the left-hand picture is
observed by the right eye, and the right-hand picture
by the left eye, the convergence of the optical axes
will result in the two corresponding points being com-
bined to a stereoscopic picture suspended in space,
the crossing being the point at which the picture
appears.” This point can be located in the following
manner with the naked eye:

A pointed object, e. ‘g, a pencil, is kept midway
between the two corresponding points, immediately
in front of the latter, and while the pencil is slowly
approached toward the 'nose at right angles to the
plane of the picture, both eyes should attempt simul-
taneously to fix the picture points and the point of
the pencil, when the former will be found to approach
each other more and more as the pencil point is
moved away from them until they finally coincide
with the latter at a single point, the crossing in ques-
tion. Whenever the pencil is moved a short distance
sideways, forward, or backward, the crossing is at
once decomposed into two different points, thus show-
ing the accuracy with which this point is located.

The distance of the crossing from the two corre-
sponding picture points is dependent on the distance
between the eyes and the picture and, on the other
hand, on the mutual distance of the axes of the eyes,
being the greater as the latter is smaller and the
former greater. The distance of the eyes from the
picture has, however, alone to be taken into account
in ordinary practice, the mutual distance of the axes
of the eyes being generally constant, viz, equal to
about 65 millimeters (2.6 inches).

From the above, it will be readily understood why
it is only necessary to prepare two corresponding
X-ray diagrams with a lateral displacement of the
X-ray bulb of some 65 millimeters, in order imme-
diately to read (after adjusting for the crossing with
the naked eye) the distance between the X-ray plate
and the foreign body in question; the vertical dis-
tance between the anticathode and photographic plate
(viz., the focal distance) should obviously be given.

The parallel extensible brass tubes aa’, DV, cc’,
consisting of three sections, correspond, when fully
extended, to a focal distance of the X-ray tube of 24
inches, which, after folding cc’, decreases 20 inches,
and after also folding b0’ from 4 inches to the
smaller focal distances of 1.6 inch and 1.2 inch re-
spectively.

The glass plate, s, provided with a vertical milli-
meter scale, serves as searcher, and is adjusted longi-
tudinally of the instrument and transversely of the
X-ray shade of the foreign body in question, by means
of two special pinions. The millimeter scale plays
the same part as the pencil point in the fundamental
experiment described above, allowing the depth of the
stereoscopic image to be determined. By means of
two pointers the foot points of the stereogram can
be so adjusted with regard to the lenses d and d’,
as to be traversed by the lines of vision striking the
picture. These lenses, secured to the front ends of
the brass tubes, cc’, are situated apart a distance of
2.6 inches.

Measurements are carried out by means of the ap-
paratus in the following manner:

The X-ray stereogram, covered with a squared cellu-
loid sheet, is so adjusted that its foot points coincide
with the pointers. The tube having then been drawn
out to the actual focal distance, the stereoscopic pic-
ture should be searched by means of the glass plate, s,
until it is cut by the vertical black line on the glass
scale. The distance of the glass plate from the stereo-
gram should finally be read on the millimeter scale,
whereby the distance of the foreign body will be
obtained.

This process, it is true, implies the capacity of
stereoscopic vision, that is, the capacity of imparting
to the axes of the eyes a certain convergence toward
the center. In the case of observers lacking this
capacity or having no practice in this respect, the
process will be a little more complicated:

The right eye having been closed, the glass scale
should be so adjusted by means of the left eye that
its black middle line passes through the right-hand
shadow of the object in question. The left eye should
next be closed and the right eye be used in the same
way for adjusting the left-hand shadow. After thus
finding a position of the middle line in which both
requirements are complied with without any altera-
tion, that is, simultaneously, the scale line will have
been brought to the proper position, and by simply

-reading its distance from the plate on the scale of the

pinion, the height of the foreign body above the sur-
face of the plate will be found.
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RECENTLY PATENTED INVENTIONS,

Pertaining to Apparel,

HAT-GUARD.—H. SaunDrY, New York,
N. Y. The purpose of the inventor is to pro-
vide a guard applicable to any form or type
of hat and comprising a strap and retaining
sections, these sections being permanently at-
tached to the hat in such manner that while
securely held in position they are concealed,
and the strap section being of such character
that it can be expeditiously attached to or de-
tached from the retaining sections.

Electrical Devices.

ELECTRIC ALARM-CLOCK.—J. F. RoD-
GERS, New York, N. Y. The object of the in-
vention is to provide a new and improved
electric alarm clock more especially designed
for use in factories and other places, and ar-
ranged to give an alarm at predetermined
hours, such as indicating the time for starting
and quitting work.

PORTABLE ELECTRIC-LIGHT CABINET.
—H. H. RoBERTS, Lexington, Ky. It s espe-
cially designed by the inventor to provide a
portable apparatus which the patient can ap-
ply himself to the various parts of the body
in home treatment and which shall be so con-
structed as to be conveniently handled and
applied and which will permit various colors;:
of light to be separately or simultaneously '
used and which shall be free from all risk of
fire.

ELECTRIC HEATER FOR METAL-WORK-
ERS.—J. O. LurHy, Austin, Texas. The in-
vention is an electric heater of novel con-
struction of parts and certain reagents form-
ing a bath for utilizing the electric current;
through the bath to raise to a red heat any
piece of metal plunged into this bath. It en-
ables blacksmiths, machinists, and other metal
workers to quickly and conveniently heat
metal to a welding temperature without the
use of a forge or a fire.

Of Interest to Farmers.
CATTLE-GUARD.—C. LoNG, Paha, Wash.!
The invention pertains to improvements in%
cattle guards designed to be placed at railway.
crossings or at other points along a railway,
an object being to provide a guard of simple
construction, that will prevent the crossing of
cattle and without danger of hurting the
animals’ feet.

DISK. HARROW.—C. N. Cass, Spangle,
‘Wash. One purpose of the inventor is to con-
struct a . disk harrow ot similar implement in
two sections; a forward and a rear section,
and providing means whereby the sections can
be adjusted independently or relatively to each
other and held in adjusted position, the parts
being released for adjustment by the driver
but the actual adjustment being performed by
the team. '

HAY-STACKER.---D. D. OcILVIE, Lee, Nev.
The aim in this case is to provide a form of
stacker, adapted especially for stacking hay
from buck -rakes, and to so construct the ma-
chine that the fork conveyer can be speedily
and conveniently raised and lowered, and,
wherein when the conveyer reaches the highest
point in its ascent it will automatically dis-
charge its load in such manner as to deliver
the hay in the middle of the stack, rather
than at one side, as most stackers do.

CULTIVATOR.—J.. J. STALDER, Meade, Kan.
Mr. Stalder’s invention refers to improvements’
in cultivators and more particularly to that!
class of cultivators designed to cultivate al-|
falfa closely, destroying weeds, grasses, etc., |
without destroying the alfalfa plants. The
cultivator may be used for other purposes.

PLOW.-—R. J. VIiCKEry and J. J. DINs-
MeRrE, Clark, S. D. The invention is an im-
provement particularly in plows arranged in
gangs. The implement may be connected with
any suitable form of traction engine to which
end the inventors secure to the front side of
the draft bar a triangular wooden draft
frame connected to the draft bar and having
a central iron draw bar extending across the
frame at the middle thereof and provided at
its front projecting end with an eye which
may be .coupled with the traction engine or
other draft apparatus.

Of General Intervest.

STRINGER FOR STAIRCASES.—C. F.
S1'EIBER, New York, N. Y. In the present
patent the. invention has reference to stringers
for staircases and the like, and the object of
the improvement is the production of a
stringer -having joints of an improved form,
giving the stringer great durability and
strength. At points along the facing stringer
the material is pressed to give an ornamental
finish. ’

DENTAL INSTRUMENT.—A. B. PRENTIS,
Marshfield; Ore. This instrument or appli-
ance is adapted for holding the tongue and
cheek away from the teeth while being filled
or crowned and preventing access of saliva
to them. The instrument may be quickly ap-
plied in the position required for use, and
causes no discomfort to the patient.

SAFETY OR RESTRAINING DEVICE.—
Masin E. McCauMonT, Warren, Pa. The de-
vice is especially designed for use in hospitals
and asylums, or by the general nursing and
medical profession, for restraining the move-
ments of the delirious, insane, or unruly, in-

cluding infants and children, who have to be

held or restrained in bed, and the invention
relates particularly to restraining of limbs,
arms and legs, of the patient.

BRICK-SUPPORTING PALLET.—B. Jac-
QUART, South River, N. J. The invention re-
lates to brick-supporting pallets and to a
truck for passing the same into and out of
the kiln. In reference to this invention it
may be stated that a lot of 10,000 of these
pallets have been in daily use for over seven
months without giving any trouble for re-
pairs. )

CEMENT.—T. JoNES, Acme, Texas. The
object of the present invention is to produce a
material of the general nature of so-called
Keene’s cement, this inventor’s product being
a material of the highest grade and excellence
and made by the most direct and economic
method. Only one calcination is employed.
Plasticity and ultimate hardness are brought
about by chemical substances added together.

PROCESS OF MAKING SMOKELESS
POWDER.—M. A. G. HimaLaya, Washington,
D. C. The invention relates to an explosive,
composed of chlorate of potash, starch, and a
siccative oil. It consists in a novel process in
which chlorate of potash in an impalpable
powder is incorporated in the grains of starch

without gelatinizing or destroying the strue- |

tural grains of the starch.

APPARATUS FOR REFINING, AGING,
MELLOWING, AND PURIFYING ALCO-

-HOLIC LIQUORS.—J. F. DuFrFry, Chicago, Il

One purpose of the improvement is to perfect
a system in which automatically-operating
agents are involved for aging, refining, mellow-
ing, and purifying wines and liquors, the
method employed being a continuous one, com-
mencing at the still or rectifiers, and ending
at the receiving tank or cistern from. which
the liquor is drawn off into barrels.

FOUNTAIN-PEN.—F. Y. BRENTON, Belle-
ville, Ontario, Canada. The invention refers
to fountain pens such as are used chiefly for
the purpose of marking goods or packing
cases. The object is to produce a pen of this
class which will provide a reservoir for the
ink, and which will provide means for feeding
this ink in sufficient quantities to the pen-
point.

FINGER-GUIDE.—J. A. EvanNs and J. F.
‘WoLFF, Deer Lodge, Mont. The invention re-
fers to instruments of the cornet or horn type,
and its object is to provide a guide arranged
to prevent or check all superfluous or upward

movement of the player’s fingers when raised
facilitating |

from the actuated valves, thus
speedy and difficult fingering of quick passages
in the piece to be played.

EQUALIZING APPARATUS.—C. C. GRIMES,
Haskell, Ind. Ter. In this patent the inven-
tion is an improvement in equalizers compris-
ing in connection with the platform and the
frame in connection with which said platform
is movable, means whereby the platform may
be retained in the same plane or planes paral-
lel to its normal position when depressed at
any point throughout its surface. The inven-
tion can be embodied in a bedstead and em-
ployed in supporting car beds, wagon beds, in
buffers, and the like.

Hardware.
MASONRY TOOL.—P. J. CourTNEY, Eliza-
beth, N. J. The objects among others in this

case are the provision of a tool for handling
the mortar in building construction, and form-
ing the joints of the same between several
layers of building material. The inventor has
combined with an ordinary trowel, in a man-
ner that its usefulness is not impaired, a
jointer, comprising beads so arranged that
they can be brought into action without in-
convenience or loss of time as is attendant
when these functions are performed by sep-
arate devices.

LOCK-BOLT.—U. G. SMiTH, Lansford, Pa.
The purpose of the improvement is to provide
a very simple and effective lock bolt adapted
as a locking bolt and nut for an end of a
vehicle axle, for example, or for use wherever
an ordinary bolt and nut is applicable and
it is desired to lock the nut and bolt against
turning.

Heating and Lighting.

SHIELD FOR HEATING-COILS.—P. 8.
KNOTH, New York, N. Y. The coils are such
as are used in schools, offices, stores, and other
buildings and places, and the object of the in-
vention is to provide a shield arranged for
convenient and quick attachment to the coil
without requiring any addition or a change
in the construction and arrangement of the
heating coil.

CARBID-FEED FOR ACETYLENE-GAS
GENERATORS.—N. D. SHAFFER and J. 8.
BENTON, Johnstown, Pa. The feeder com-
prises a main discharge pan, and an inter-
rupter or cut-off pan, rigid with said pan and
both of said parts being secured to a shaft by
the rocking or oscillation of which the desired
operating movement may be given to the
feeder. When properly proportioned to the
size generator it is to feed, the device will
drop approximately a uniform amount of car-
bid at each operation.

MINER’S LAMP.—R. L. Graves, Sumpter,
Ore. This lamp is adapted for burning paraf-
fin-wax or other solid fuel. With a heat-con-
ducting wick tube, the fuel is retained in
fluid condition no matter into which direction

the flame is blown, since in any deflection of

the flame, one or more of conducting exten-
sions would receive heat, and the same be con-
ducted into the lamp-body to the tubular por-
tion of the wick-tube, keeping the latter suit-
ably heated for retaining the fuel in melted
fluid condition.

Household Utilities.
BATH-CABINET.—JEANNE E. FRANCOUER,
San Francisco, Cal. This cabinet is organized
with another piece of furniture such as a
burean, a desk, or a chiffonnier, so as to be
completely housed and concealed, and present
the appearance of an ordinary piece of furni-
ture, and giving at the same time the advan-
tages of two or more pieces of furniture in
one construction and thereby greatly econo-
mizes space so that it may be located in a
bed room or office without either offending the
eye or losing for other purposes the value of

the space it occupies.
COOKING APPARATUS.—J.
Kenosha, Wis.
tainers adapted to receive vessels of partially

R. ApaMs,

cooked food, which- after having been brought’

to the boiling point or cooked for a short
length of time in any suitable manner are
tightly sealed and inclosed within the walls.

. The heat retained in the vessel of partially

! cooked food is thus prevented from being dissi-

. considerable length of time.

pated and the food continues to cook for a
Steam i3 pre-
vented from escaping to moisten, warp, or soil
the device.

SAD-IRON.—J. F. WILLEY and E. W. WaT-
sON, Versailles, Ill. The object of the im-
provement among others is -the provision of
a comparatively cheap, simple, and effective
self-heating iron, presenting a neat appedrance
without any overhanging or cumbersome parts
likely to interfere with its proper use. This
object is accomplished by the invention.

Machines and Mechanical Devices.

SEWING-MACHINE HEMMER. — THERESE
S. ZacHAIRA, New York, N. Y. In this patent
the invention .relates to hemmers designed to
be gattached to sewing machines,
its object to provide means simple in construc-
tion, effective in operation, and adapted to
readily form a hem of any desired width. The
device is preferably attached to the presser
foot of a sewing machine and disposed in
front of and adjacent to the stitch forming
mechanism.

ADJUSTING DEVICE FOR CAMERA LU-
CIDAS.—A. TavLer, New York, N. Y. The ob-
ject in this instance is to dispense with dis-
advantages found in adjusting devices now in
general use. This is accomplished by means
of an adjustable clamp adapted to be attached
to the body tube of a microscope, instead of to
the draw tube, and mechanism mounted upon
said clamp, adapted to support a camera
lucida, and adjust the axis of said camera
relatively to the axis of the microscope.

CLAMPING DEVICE.—C. L. SIMMONS,
Davenport, Wash. The purpose in this case
is to provide a device or cradle, for con-
venient attachment to monuments, pillars, and
like heavy articles and for securely gripping
the same, to permit of hoisting or lowering
the article in the quarry, shop, cemetery or
other place, and without danger of the article
toppling over or the clamping device becoming
loose or detached.

POWER TRANSMISSION.—G. 8. BLUE-
BAUM, Billings, Mo. The invention pertains
to devices for converting reciprocating motion
into rotary motion, and its aim is the provi-
sion of power transmission more especially de-
signed for transmitting the power of wind
mills and like motors to other machinery, and
arranged to steady the motion when the motor
runs light or heavy.

HANGING STAGING - HOIST. — H.

burg, Pa. This hoist is adapted to be sus-
pended at the side of a building and used by
brick masons,
ventor aims to produce a device capable of
easy, vertical adjustment,

as would interfere with the free movement of
the workmen on the stage or platform.

WASHING-MACHINE.—I. N. CONNELL, Bai-
leys Mills, Ohio. The intention in this im-
provement is to provide a machine which is
simple in construction, effective in operation
and durable in use, adapted to be handled by
the most unskilled person without injuring the
finest or coarsest fabrics contained therein,
and capable of being operated with the least
possible strength and exertion.

VIBRATING ROLLER FOR PRINTING-
PRESSES.—E. NicHOseN, 623 West Hillsdale
Street, Lansing, Mich. One of the purposes
of this invention is to provide a color vibrator
for printing presses adapted for use in con-
nection with distributing rollers where differ-
ent colors are to be printed at one impression,
and to provide a device capable of being
quickly and conveniently set up for adaptation
to any number of colors, and to act in con-
junction with distributing rollers of the or-
dinary type.

VERTICAL-SPINDLE MOUNTING
WOODWORKING - MACHINES. — A. MAYER,
Winton, Minn. This improvement has refer-
ence to the mounting of the vertical spindles
of woodworking machines, and especially ap-

FOR

The invention relates to con-;

and has for-

0.
CLARKE, Pittsburg, and A. G. Ross, Wilkins-%
painters and others. = The in-'

especially avoiding .
complicated and expensive mechanism or such.

plicable in connection with the mounting of
the vertical spindles which carry the cutte:rs
used in finishing the edges of lumber, or in
cutting matching tongue grooves.

PULLEY.—J. B. DunpLap, Tulsa, Ind. Ter.
More particularly this invention relates to
drive pulleys for shafting, but comprehends
the general subject of gear-wheels and similar
driving ‘or 'driven wheels. It is directed to
the pulley or gear-wheel fastening means and
also to a peculiar construction of a two-part
hub.

POST-HOLE DIGGER.—D. A. Gray, Char-
tanooga, Tenn. In the operation of this ma-
chine the connecting rods being preferably sct
to regulate the depth of the cut as desired,
the drive shaft may be turned, thus operating
to turn the cutter to form a hole of the de-
sired depth. Lugs are provided with clamping
serews so that when desired the casing may
be held upon the main shaft with the springs
under tension.

GRAIN SEPARATING AND VITRIOLIZING
MACHINE.—A. R. FErcuUson, Colton, Wash.
"The invention refers to improvements in ma-
chines for separating wild oats from wheat,
barley, or other grain, the main object being
to provide means for treating the grain with
| & cleaning solutien to kill the smut germs,
i thus promoting the growth of the grain.

Prime Movers and Their Accessories.

TURBINE.—E. L. ScHAUN, Baltimore, Md.
i Broadly stated, this apparatus involves a tur-
|bine of the radial flow type and which is
coupled with an air compressor arranged to
store air under pressure, which air is utilized
for starting the turbine, and when that opera-
tion becomes normal the air is employed to
mix with a fuel forming a combustible com-
pound which is burned in the combustion
chamber of the apparatus, the expanding gases
resulting from such combustion being directed
through the turbine to drive the same.

ROTARY ENGINE.—H. L. BAKER, Green-
ville, and L. E. IrisH, Belding, Mich. The
‘invention consists in the construction and ar-
rangement of abutment valves; in the con-
struction and arrangement of the revolving
} piston ; in means for connecting this piston to
| its driven shaft, and also further in the spe-
cial combination with the piston, cylinder,
shaft, and governor of a concentrically ar-
ranged cut-off valve for automatically adjust-
ing the admitted steam to the load and using
the steam expansively.

FIRE-BOX FOR STEAM-BOILER FUR-
NACES.—J. LIVINGSTONE, Montreal, Canada.
The inventor designs, first, to contribute to
the strength and stability of the boiler around
the fire-box by maintaining, while in service,
the natural elasticity of the material, avoid-
ing the burning of the inner ends of the stay-
bolts and avoiding strains which exist between
the stay-bolts and outer and inner walls of the
box due to high temperature of unequal dis-

tribution. Secondly, to secure more perfect
combustion of, usually, unconsumed carbon.
Thirdly, to assure continuous production of

free hydrogen in the box, and fourthly, to give
relief from explosion.

Railways and Their Accessories.

CAR-COUPLING.—A. M. Kn~aprp, Portland,
Ore. This coupling is an improvement in
couplings of the Janney type. The curved
. locking arms, or ‘knuckles,” of such couplings,
are subject to wear, owing to lateral and ver-
tical motion of cars, and must be ultimately
discarded. To avoid this and attendant ex-
pense, it has been proposed to provide the
inner sides or faces of the knuckles with a
removable wear-piece which can be discarded
when worn out, and a new one substituted
without doing away with the entire knuckle.

Pertaining to Vehicles.

TONGUE-SUPPORT.—E. C. AYERs, Valen-
tine, Neb. Mr. Ayers’s invention is in the
nature of a support for wagon tongues, de-
signed to relieve the necks of horses of its
weight, and it consists in the novel construc-
tion and arrangement of a tension spring,
combined with a chain and pulley and means
for regulating the tension.

WAGON-TONGUE.—H. B. NeLEN, Lamar,
‘Wash. The purpose of the invention is to
provide a construction of tongue especially
adapted for use in connection with agricul-
tural implements, which tongue can be expe-
ditiously attached to the frame of an imple-
ment in such manner that it will insure the
tongue being perfectly rigid and fast to the
frame and not liable to displacement under
the most severe use. It is a division of the
application formerly filed by Mr. Nolen, and
for which Letters Patent were issued.

AUTOMOBILE-WHEEL.—B. H. BRIDGERS,
Wilmington, N. C. In carrying out the in-
vention, Mr. Bridgers makes the ordinary
metallic or wooden wheel rim, having an elas-
tic tire secured thereto, detachable from the
spokes of the wheel in place of the same
being permanently secured thereto as in the
usual construction. Thus, a rigid metallic or
wooden wheel rim and an elastic tire secured
to it, constitute together a single attachable
and detachable member of the wheel.

NoTE.—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.
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(10535) R. L. M. asks for a remedy
for incrustations of boilers. A. Remedies that
have been adopted with more or less success
for boiler incrustation: 1. Potatoes, 1-50
weight of water, prevent adherence of scale.
o

tract of oak bark, 3% of potash. 3. Pieces

of oak wood suspended in boiler and renewed |quart hydrochloric acid, diluted with water.| 1o 4100 to achieve success
ounces ' 2, To a strong decoction of French berries add . ’

monthly, prevent deposit. 4. Two
chloride of ammonia in boiler twice a week

5. Coating of 3 parts black
applied hot to the inside of a boiler every
few weeks, prevents scale. 6. Thirteen pounds
melasses fed occasionally into an 8-horse-power
boiler prevented incrustation for six months.
7. Mahogany or oak sawdust in limited quan-
tities. The tannic acid attacks the iron, and
should therefore be used with caution.
Slippery elm bark has been used with some
success. 9. Carbonate of soda. 10. Chloride
of tin. 11. Spent tanners’ bark. 12. Frequent

blowing off. 13. Paraffin oil has been used
with excellent results in locomotive boilers.
14.

land cement inside.

(10536) D. N. asks how to straighten
saws. A. You can straighten band saws in
the following manner: Put the saw on to the
machine and under tension, just as it
be used. Use a steel straight edge 10 or 12
inches in length, to find the lumps or twists,
which mark with chalk, so as to know where
to hammer. Now hold the oval face of a
millwright’s
opposite the chalk marks and against the saw,
and with a light oval-faced hand hammer
knock out the lumps. Commence carefully, do
not strike too hard. Examine your saw often

with your straight edge to see how you get:

along, and you will soon be able to take out

twists readily and get your saw perfectly
true.

(10537) J. M. W. asks how to true
grindstones. A. Drive at a moderate speed

and true up with-a rod ef 14, inch or % inch
iron, or better, a piece of tube. To use it,
keep turning the rod or tube, which should be
held nearly at right angles, and turns as the
cdge grinds away. By thus turning it round
a new edge is formed all the time that the
stone is turned off true. The stone should be
dry, not wet.
an operation close to a lathe or other ma-
chine without thoroughly covering them up,
as the dust flies everywhere and will cause
serious damage.

(10538) W. F. I. asks for colors for
druggists’ show bottles.

4 parts.

is obtained. Blue—1. Copper sulphate, 2
ounces ; sulphuric acid, 14 ounce; water, 20
ounces. 2. A solution of soluble Prussian blue

in oxalic acid -and diluted to the right shade.
3. Solution of indigo in sulphuric acid, diluted
with water. Crimson—1. Iodine and iodide
of potash, of each 30 grains; hydrochloric
acid, 1 drachm; water, 1 gallon. 2. Alkanet
root, 1 ounce; oil of turpentine, 20 ounces.
Green—1. Sulphate of copper,
chromate of potash,
of ammonia, 2 2
Copper sulphate, ounces ; sodium chloride, 4
ounces ; water, 1 pint. 3. Solution of verdigris
(distilled) in acetic acid, diluted with water.
4. Dissolve blue vitriol in water, and add ni-
tric acid until it turns green.
green, chromium sulphate.
of rosaniline disselved in water.
soive equal weights of iron sulphate and sul-
phuric acid in water and add copper nitrate.

ounces ; water, 1 gallon.
P

q s. to strike the color. Orange—1. Dis-
«olve  bichromate of potash in water and
add a little sulpharic acid. 2. Dissolve
gamboge in liguor of pofassa: dilute and:

add a little water.

cobalt nitrate or chloride in water add sesqui- -

carbonate of ammonia, q. s. to dissolve the

preecipitate at first formed. 2. From madder
(washed with cold water), 1 ounce; sesqui-
carbonate of ammonia, 1 ounce; water, 3
pints, 12 fluid ounces: digest with agitation,

for twenty-four hours: then dilute with more
water and filter. Purple—1. Sulphate Jof
copper, 2 drachms; water, 2 ounces; French

Twelve parts salt, 21 caustic soda, % €X-;

8. |

is to.

or carpenter’s hardwood mallet!

Do not attempt to perform such -

A. Amber—Dragon’s
blood, in coarse powder, 1 part; oil of vitriol,:
When thoroughly dissolved, dilute .
with cold distilled water till the required tint

1 drachm; bi--
30 grains; strong liquor -

- THE TecHNICAL YEAR Booxk.

5. For dark:
Magenta—Acetate -
Olive—Bis- -

Pink—1. To a solution of’

9

gelatine, 1 drachm. boiling water, ounces ;
solution of potassa, 2 pints. Dissolve the
copper salt in the water, and the gelatine in
the boiling water. Mix the two solutions and
add the liquor of potassa. Shake the mixture
a few times during ten hours, after which
decant and dilute with water. A solution
of copper sulphate, 1 ounce in water, 1 quart,
with the addition of 1% ounces sesquicarbonate
‘of ammonia. 3. To the last add a sufficient
i quantity of the first pink, above, to turn the
color. 4. To an infusion of logwood, add car-
"bonate of ammonia, q. s. 5. Lead acetate,
. ounces; cochineal, 1 drachm; water,
tq. S. 6. Add sulphate of indigo, nearly
noutralized with chalk, to an infusion of
cochineal till it turns purple. Red—1. Solu-
tion of perchloride of iron, 10 drops; sulpho-
cyanide of potassium, 10 grains; water, 1
‘gallon. 2. Dissolve carmine in ammonia and
"dilute with water. 3. Dissolve cochineal in a
‘weak solution of ammonia; or in 4. sal am-
~moniac, and dilute with water.

9

o
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.digest 8 ounces red rose leaves in the solu-;

“tion for twenty-four hours.

~dilute with water.
‘lutions of nitrate of cobalt and sesquicar-
bonate of ammonia, adding a sufficiency of
iammonio-sulphate of copper to strike the re-
quired color. Yellow—1. A solution of sesqui-
oxide of iron (ferric oxide), 1% pound, in 1

~a little alum. 3.
4. A selutien ef cqual parts ef niter and po-
- tasslum chromate. 5.
- bichromate.

A solutien of potassium

5 Add 4.
!ounces sulphuric acid to 1 gallon water, and’

6. Dissolve mad-*
.der lake in sesquicarbonate of ammonia, and’
Violet—Mix together so-’

A simple solutien of po-:
prevents incrustation and decomposes scale. tassium chromate or potassium bichromate. ‘falls that beset the beginner may be
lead, 18 tallow,

NEW BOOKS, ETC.

- PHOTOGRAPHIC S1UDI0S AND DARK RooMs.
With Numerous Engravings and Dia-

N grams. By Paul N. Hasluck. Phila-
delphia: David McKay. 16mo.",
cloth; 100 pages. Price, 50 cents.

A comprehensive digest of the information on
the construction of photographic studios and

time in the weekly journal Work. The sub-
jects are conveniently arranged, and the in-
“structions contain cverything that is necessary
for the complete equipment of a photographic
establishment.

Star REntcrioNs. By W. Ernest Cooke.
Perth, West Australia: Perth Ob-
servatory.

A description of a new method for the re-
ductien of star places from apparent to mean
positions and the eppesite.

D1SEASES oF Swing. With Special Refer-
ence to the Preventive Measures of
Disease. By Robert A. Craig. New
York: The Orange Judd Company.
Illustrated; 12mo.; cloth; 191 pages.
Price, 75 cents.

There is great need for a short treatise on

. the diseases of hogs, since the literature on

ithe subject is very scattered. Mr. Craig un-

derstands his subject thoroughly, and handles
it in a simple and satisfactory manner.

PROFITABLE DAIRYING.

C. L. Peck. New York: Orange
Judd Company. 12mo.; cloth; 174
pages; illustrated. Price, 7 cents.

A thoroughly practical work dealing with
. dairying from the modern intensive standpoint.
"The chapter devoted to “Dairy Breeds” is most
- interesting.

'THE STEEL SQUARE AS A CALCULATING

i MacHINE. By Albert Fair. New|
York: The Industrial Publication
Company. 12mo.; cloth; 81 pages;

illustrated. Price, 50 cents.

The steel square is one of the most widely
known tools in existence, yet few of its users
are familiar with its possibilities in the broad-
er sense. Mr. Fair’s book contains directions

on how to test the accuracy of the square, how :
and how to-

to use it with the best results.
solve a number of difficult problems by its aid.

|The work is highly to be recommended, for it-

: is only by having a thorough knowledge of his
' tools, as well as theeexperience in using them,
that the workman can even hope to develop
into the artisan.

1907. Edited
by Arthur C. Kelly and Charles
Weekes. London: Percival Marshall
& Co. 16mo.; pocket size; 399 pages.
Price, $2,

A very handy little volume of miscellaneous
information ; rather mere interesting, perhaps,
than useful as a pocket reference book. Its
value in the United States is limited by the
fact that nuch of the data i{s purely British

in character, and does not apply here.
- Foonp MATERTALS AND THEIR ADULTERA-
TroNs. By Ellen H. Richards. Final

edition revised and rewritten. Bos-’
ton: Whitcomb & Barrows. 12mo.;
i cloth; 176 pages. Price, $1.

The conditions which made the “DPure Itood
T.aw” a necessily could never have arisen had
it not been for the ignorance and indifference
of the buying public.  Miss Richards's object
i~ to overcome this indifference and to make
a knowledge of foodstuffs and their values so
general that the consumption of unwholesome

A Practical Guide,
to Successful Dairy Management. By .

food will be a rare exception. Her book covers
all the important aspects of the case clearly
and broadly, making a treatise that is neither
too simple nor too technical.

MECHANICAL ENGINEERING  MATERIALS.
Their Properties and Treatment in
Construction. By Edward C. R.
Marks. New and enlarged edition.
Manchester, England: The Techni-
cal Publishing Company. 98 pages.
Price, $1.

A book midway between the average work

' chanical engineering. It gives in concise and
 handy form practical information on the char-
acteristics and capabilities of the materials
more generally used Iin mechanical engineering,
so that an intelligent idea can readily be
formed of what may be expected of them.

SqQuass For PROFIT. A Practical Treatise
on the Raising of Squabs from the
Egg to the Market. Being a Hand-
book for the Beginner and a Guide

By

William E. Rice and William E. Cox.

New York: The Orange Judd Com-

. pany. Illustrated; 16mo.; cloth; 117

' pages. Price, 50 cents.

°  Squab raising is far from the easy pastime

it may appear to be upon first consideration.

. There are a thousand and one little details

‘that one must attend to with the greatest

and it is only

after considerable experience that one can ob-
tajin continuously profitable results. 7The pit-
largely
avoided by studying ‘““Squabs for Profit,” for
it embodies the results of seven years’ care-
ful work as squab-raiser on the part of the

i for the Experienced Breeder.

=,' author.

THE STEEL SQUARE AND ITs Uses. In two

| volumes. Edited under the super-

i vision of William A. Radford, assist-

: ed by Alfred E. Woods and William
Reuther. New York: Industrial
Publication Company. 8vo.; cloth;

. 500 pages; illustrated. Price, $2.

- A complete and systematic treatise on the

Marine boilers are sometimes protected ' g, ¢ rgoms, that has appeared from time to |Steel square, in which the principles are given

from corrosion by a very thin wash of Port-- 1in plain language, so arranged as to be reaiily'

gavailable for reference.
i

|in progressive chapters with a full list of
‘the contents of each chapter at its head, and
“the helps and hints, the rules and examples
are placed under appropriate sub-headings, with
index commencement words printed in bold-
faced type, so that the eye of the reader can
catch the particular information wanted at
once. Original illustrative diagrams to the
number of over two hundred are contained
| throughout the text. The collection of miscel-
laneous rules and examples given in Volume
‘ II. is of great practical utility, as one example
in each set is worked out.
with a department of @uestions and .Answers.
All in all, no more complete or more conven-
‘iently arrranged work has yet appeared on this
important subject.

WELLCOME’S PHOTOGRAPHIC EXPOSURE REC-

ORD AND DiArRy For 1907.

This little book, neatly and tastefully printed’

and bound, seems to us a very compact cem-
pendium of photographic knowledge, giving as
it does excellent information on exposures at
ihome and abroad, besides tables which give
the speeds of over 200 plates and films. The
book contains a diary for the year, memoranda
pages, ruled pages for recording pesitive ex-
posures and negative exposures formulated for
toning by the gold, platinum, ¢upper, and bi-
+ sulphid methods, development by time, machine,
tank, or stand methods, customs regulations,
, tables for fecusing, a’ temperature chart, tables
of weights and measures, and monthly light
tables giving the relative value of the light at
all heurs of the day and throughout the year.
Although the beek has been evidently compiled

for the use of English photographers, most of -

its information will be found available by the
American photographer.

ZATHER. A Theory of the Nature of
Ather and of Its Place in the Uni-
verse. By Hugh Woods. London:
The Electrician Printing and Publish-
ing Company, Ltd. 8vo.; cloth; 100
pages. Price, $2.

The spirit of modern science is made up of
two apparently diametrically opposed influ-
ences—the one seeking to establish relations
between sets of phenomena by experimental
,research, the other endeavoring to form founda-
‘tions for this research by logical use of the
imaginatien—if such an expressien may be
‘rightly used. DBoth branches are equally im-
portant, each one aiding the other, although
when the facts are established the original
hypothesis may be so altered as to be quite
unrecognizable.  Mr. Woods’s work is of the
hypothetical kind. He deals with forms that
have never been proved to exist, namely, the
basal forms of aggregation of matter, although
,he assumes nothing that is not universally

The concept of ‘ether” is not new;
Woods is not setting forth a doctrine that is
startling in its wildness; he is showing the
relationship among ideas that have been held
for many years in separate, disjointed forms.
As a whole, the work is of great value, for
it is to such thinking that we must look for
the solution of the seemingly unsolvable prob-
lem of the ether.

on metallurgy and the average work on me--

The text is arranged -

"I'he work ends

accepted as being in accordance with the facts. -
Mr. -

‘ SyYNopsIS oF MINERAL CHARACTERS. Alpha-
betically arranged for Laboratory and

‘ Field Use. By Ralph W. Richards.
New York: John Wiley & Sons.
16mo.; 99 pages; leather. Price, $1.25
net.

An alphabetical list of minerals and their
characteristics and of mineralogical terms. It
is bound in such form as to make an excellent
reference book for use with determination
_tables in field work.

. A SHORT COURSE ON DIFFERENT EQUATIONS,

By Donald Francis Campbell. New
York: The Macmillan Company.
16mo.; cloth; 96 pages. Price, 90
cents.

Only to those who have a knowledge of the
fundamentals of the caleculus will Dr. Camp-
bell’s textbook prove serviceable. It is far too
"advanced for beginners, and of rather too
limited a scope for the student who wishes a
| broad view of the subject. For the engineer,
. however, to meet whose needs it was written,
| it will prove a great saver of time and energy,
| since the subjects dealt with are only those
i whose principles are constantly met with in

|
the practice of engineering.
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INDEX OF INVENTIONS

For which Letters Patent of the

United States were Issued
for the Week Ending
May 14, 1907,
AND EACH BEARING THAT DATE

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

\ —

Account register, Staples & Potter
Advertising means, co-operative,

853,661

“ S 30) 1 P 853,473
Agricultural implements,
& for, H. PBloom .................... 853,674
Air and gas mixers, valve operating mech-

anism fer autematic, W. L. Tuttle.... 853,487
Air and other gases, separating fine sus-

pended particles from, W. J. Baldwin.. 853,619
Air, apparatus fer extracting moisture from _ _

compressed, J. Dunean ............ 833,345
Air brake apparatus, H. F. Bickel ....... 853,673
Air brake ceupling fer railway cars, auto-

matic, F. H. Rutherford 853,424
Air compressor and similar device, . .

£ 1 853,356

Air, desiccating, Maignen & Crane........ 853,559
Air, regenerating and purifying, von Foreg- .

ger & Brindley P .... 853,402

. 853,542
. 853,760
. 853,579
. 853,666

Air ship, H. Faehrmann
Air ship, G. Bold
Alarm signal, E. E. Flora
Amusement device, . Will
Amusement device, R. F. Rice
Anchor, C. B. Alyea
Antivibration device,

" Arch holder, S. Teeple 83,841
Atomizer, G. Helmgren ....... 853,455
Automatic switch, W. A. Snapp 853,835
Automatic switch, W. R. Jenney.. 853,882
Automobile cap, C. K. Liebeskind........ 853,809
Automobile vebicle for military purpeses, F.

Charren . 863,625
Baling device, hay, M. Mead.............. 853,415
Barges,

rake cerner er knuckle for steel,
R. J. Donovan .
| Bath tub, A. H. Viel s
Battery element, O. F. Harvey...
Bearing, roller, W. T. Fleming...
Bed corner fastening, L. J. Kutz.
Bed couch, J. Hoey, reissne.....
Belt, W. L. @ffenbacher

Relt, horse guiding, Johnson & Gustaf-
SOM ettt iiteeeeiiannnnnnaeacaaaaanns
Belting, manufacture of, E. A. Usina.....

Billiard and peol table, combined, M. Nix..
Billiard or poel table, H. L. Haskell
Rimetallic products, making, Monnot

Martin  _.......
Binder leck, G. A. Sheemaker........

Binder, loose leaf, J. Schade, Jr.
Binder, temporary, J. Weisbrod
i Blind fastener, P. Revere ........

Blower, rotary, T. W. Green ...

| Blower, turbe, H. Helzwarth .....
| Blowpipe, acetylene, J. Harris. .
‘Boat, A. Fayol ............. ... ...l
Bobbin machines, jacquard mechanism for

lace, H. Buscher .................... 853,396
, Boiler compound, T. Di Tullio ........... 853,635
Boilers, flue blow out device for, J. E.

HENTY  ceeetiieinentintneannneenaenenns 853,360
Boilers, man and hand hele connectien for,

J. A. McCormick ......c.ciiviiiiaiinn 853,821

Bolster, A. H. Fetters .......... . 853,545
Bolster, metallic, G. A. Hassel 853,584
Book, perpetual acceunt, T. E. Smith.... 853,965
Boring and sawing machine, M. Swintek.. 853,908
Bottle clesure, V. J. G. Kreund ............ 853,449
. Bottle closure, F. Dingman 853,775
Bettle holder, C. M. Hodson ........ 853,362
Bettle, nen-refillable, A. Pareutaud.. ... 853,724
Bottle, non-refillable, J. M. Stassart.. ... 853,939
Bottle, poison, D. & H. G. La Tremouille.. 853,887
" Bettle washing machinery, B. T. Dixon.... 853,776
| Box or receptacle, W. I Tuttle............ 853,844
Boxes, machine for attaching fabric to, W.
. Kahle  ...v ittt iii i aiaaann 853,883
" Brace, J. Helley ........ ... 853,243
- Brake, L. S. Watres ..... . 853,848
Brake lever, J. G. Lobner ........... . 853,248
Brazing machine, electricc, W. M. Fulten... 853,351
Brick and tile cutting machine, J. Bensing.. 853,573
Rrick, block, or tile cutter, B. E. Bechtel. 853,858
Brick conveyer, C. IL Klein ............... 853,365
Bridge rait lock, draw, E. M. Weaver...... 853,611
Rrier cane pruner and grapnel, combined,

J. A Malory ...l
Brier hook, M. C. Mollere

Brooder, P. A. Chippendale
Brush and powder receptacle, tooth, J. P.
i 2 57 0 853,549
Brush, bottle washer, B. Gohrband .. 853,582
Brush, retary, E. E, Riece .......... ... 853,378
Buckle, J. W. W. Powell .............. . 853,732
Building censtruction, W. H. Keyser...... 853,802
Burglar alarm systems. circuit closing de- .
vice for, W. H. Robins 853,736
Burner regulater, H, Temp ... 853,808
Button, B. M. Strauss ............ 853,607
. Cabinet, prescription, E. F. Wallace.. 863,528
Calculator, F., Hunt ........... 853,411
Calipers, computing, A. E. Putnam........ 853,262
Calking vessels, means for. McVey & King.. 853,723
Can betteming machine, W. K. Harmon.... 853,239
Can lid leck, milk, W. Hall .... .. ..... 853,406
Candy working machine, A. Schober...... 853,740

Caoutchoue, gutta-percha, and bhalata, ete.,
treatment for the milks or lactiferous
juices of, L. Morisse ..

Car coupling, raflway, J. Grauvegl ..

Car doers and for ether purposes, stay re.
ler for, H. B. Keeler ..............

Car roof, metalli¢, A. Campbell .

Car seat, walk over, P. M. Kling.....
Car sweeper or Seraper, Treviranus
Car, tunk, T. R. Brown . . .
Car ventilator. F. Riemer

Carbureter. Ho L. F. Trebert

'Car feedev, J. W. Scott .....

253854
853,512

lOzu'tling machine, T £
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Heeww Lutting
o A tnmatie
Lrusk

" Lathes

r{m FINE, ACCLRATE WORKE
; Send fer Catalogue B.
SENECA FALLS MFG. CQ.

695 Water Strest,
Seneca Falls, N. Y., U. S. A,

Enginé__é-ﬁd' Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND

SUPPLIES. BEST MATERIALS., BEST

WORKMANSHIP, CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0.

T)-(IS
GRINDER

Has no pumps, na valves.
piping required to supply it Wlth
water. Alwaysready for use, &im-
plus[ in construction. most efficient
in ngeratiue,. Pricewill interest you.

W. F. & JNO. BARNES CO.,

Established 1872.
1999 Ruby 8t.. Rockford, I1l.

L

A GOOD INVESTM ENT
For $1.75 we will send by express (not prepaid).
complete N. D.Outtit with tall instruc-
hons for learning
TRILFLITAPEH
VVIERATING.
A fascinating study
that will enuble you
to earn good wages.

Iistablished 1879.

1ne. 20 Park Place, New York

GRS

Kerosene 01l Engines

Marine, Stationary, Portable

NO DANGER. MaximumPower, Light-
est Weight, 8imple. Reliable, Economical.
No Batteries, 8elf Ignition by {'aupris-
sion. Fully guaranteed ‘Write for 1ula-
logue 8. A. No charge for packing.

INTERNATIONAL OIL ENGINE CO.
38 Murrny St., New York, U.S. A.

Keystone Well Drills

fer Artesian and OrdinaryWater
Wells; Mineral Prespeciing and
Placer’ Testing  fer Dredgers;
Deep Drilling fer @il and Gas;
Centracter’s Blast Hele Drilling,
River and Harber Expleratien,
etc. @ur five catalegs are text-
beeks in these Imes.

Beaver Falls, Pa.

LET US ESTIMATE ON
YOUR MOTOR BOAT
OR LAUNCH

New TFactory. Perfect Equipment.
T'esting Basin. River Connected.
Expert Service. Competitive Prices.
Write for Facts.

WECKLER BOAT CO.
222-326 W. Irving Park Boulevard
(and the River), CHICAGO

o

Premiums Stop
at Age 75

Industrial Policyholders
of The Prudential who have
attained age 75, and who
attain that age during 1907,
will then have to pay no
further premiumwms.

Should this concession be
continued, it is estimated
that it would cost the Com-
pany over $3,250,000 in ten
years.

The Prudential has al-
ready returned more than
$8,000,000 to its Industrial
Policyholders which their
contracts did not call for.

Write to-day for information showmg
what One Dollar a Week invested in
Life Insurance will Do. Dent 121

The Prudential

Insurance Co. of America

Incorporated as a Stock Company
by the State of New Jersey

John F. Dryden Home Office:
President Newark, N. J.

Send for our cataleg.

KEYSTONE WELL WORKS

Casting metals, mold fer,
Catamenial sack, Mathis &, Si
Cellar drain, automatlc, G.

Cigar cutter and lighter,
Nawn

Clutch for centrifugal machi

Cravat helder, V. Nilssen

Crushmg machine T. L.
nt ...

(Jrushmg rells, F. P. S

S. Dickinser

Casting chilled rells, mold feor,
H. Shaw

Weedall.
Cement bloek melding apparatus,

Talbet  cieienietieeiieeriaeiiieriannans 853,608
Centrifugal machine, Guttner & Baeger..... 853,683
Ceramic preducts, manufacture ef, .

Buchner .......ccoieiiieinennens 853,341
Chair, C. L. Miller 853,893
Charging bar fer epen hearth charging ma-

chines, C. L. Tayler .......c.ccvvvenn. 853,483
Cheese cutter, T. Hill ....... . 853,408
Chimney back, J. A. Perter 853,897
Chimneys, cempesitien fer remeving ot

frem, G. L. Gray .. 853,873
Cigar cutter, Herdrich & Garmisa.......... 853,924

cembined, P. J.

Cigarette making machine, SChl

Circuit changing appqrdtus, J. A. Blrsﬁeld

Circuit changing apparatus, W. Kaisling.. 5
Circuit clesing device, R. A. Baldwin...... 53,
Clarifier, T. Lewicki . RJSHJI
Cleck, electrie, T. B. P . 853,648
Cleck, electrical advertising, J. H.

Chers ... . e i 853,710
Clethes drier, F. Muller ........... 853,257
Clethes line suppert, Rech & Bennin . 853,599
Clethes pin machine, L. D. Neifer ........ 853,823

gre
Cluteh, fu(_tnn E. R. Whitney

R. H West. 80.3.4(}0_

1men .

. 853,314
851,850

G.

nes,
853,454
853,849

—THE HEART OF ENTERPRISE-

l{jThe Architect, the Draftsman, the man who plans big un-
ertakings has the advantage, of working in the very heart of
the World’s enterprises. Heis the center about which great
projects grow. The ‘“‘boom” that transforms the village
into a city with such startling rapidity is_often the develop-
ment of anidea that springs frou his brain,

q If you are a young man with no well defined ideaaboutthe
future, an older man whose present prospects are not allur-
ing, would you like to occupy such a niche in the world’s
work? Thestudy of drawing'isthe first step toward prepar.
ing yourself for such a career. ¢ The Amernican
Helibul of Correspondence teaches™all branches of
Engineering and Technical work. We believe our
booksofferthe bestchancetodemonstrate the supe=
riority of our regular courses of instruction. The

L] v L]
Cyclepedia of Drawing
Four Volumes nearly a f'oot high, 2,000 pages. Half'

Red Morocco. Marbled Edges. Gold Stamped
is compiled from representative instruction papers
of the School. It is thoroughly practical for home
study work—every chapter is complete in itself—
every subjectis thoroughly analyzed, dissected and
discussed by well-known authorities. Itisentirely
free from purely technical descriptive matter so

.

Cluteh mechanism, frictien, G. L. Brewn... 853,676
G e 1 Fuimer o Rohees gasliymisunderstood by the layman, 1l akns
(szflka’r !ft:ls’er']' sgépf;l.“m,}'r};‘g od - 853,246 who wxshes to use it for consulting purposes or to
s y @ “
{ " bined, turn dewn, H. A. Twigg 853,845 : brush up ™" on his weak points.
| Cembinatien leck, J. N. 853,368 To introduce the School’s courses for the next 3o days, we
Cemmutater, W. L. Walter 853,283 are making a special
Qompartment case, F. N. Gllbert 853,404 Sentabsolately fr
Genorete weting maching, K, G, Tlutinas .. 899,458 HALF PRICE OFFER™ 72t kit $12 instead of $24
Cencrete mixer, F. A. B’ol‘!t ............. 853,623 Sent by prepaid express if yeu mentien the ScrenTiric AMERICAN. If satisfactery
Cencrete meld, H. A. Steber 853;83’“ send $2 within one week and $2 a month thereafter for five menths ; otherwise netify
8oncrete wall cere, J. H& Landr . 8g§,§§5 ;“ send for ‘""""; Mechanieal D v | et
endenser, Backstrem Reesti........... 853, ome of the Cha 2ers Mechanicl Drawing— Arc i tectural
Condenser system, - steam eugine, ¥ H. 0| K mmmui{pmcmnmf,’mhsm;“a%;§ﬁ2&“§£éﬁi‘fEﬁﬂfgﬁzﬁm
Cenducters, herizental suppert fer, L. Stein- 45 L tﬁ}“?m':;‘gf’:gfg lggfvlﬁ:&ﬁl\gxh_l%i ﬁl?ﬁlsu_zsn—osggﬁnch]ggs‘;xid:‘:e Design
BEIZEL  teeneerieetiinrnnnranasarennnnns 853. it . .
Centainer tep, J. R. Harbeck .. 853,1547 AMERICAN SCHOOL of CORRESPONDENCE CHICA GO e
'y
Cenveyer, C. F. Stewart ...... .. 853269 e —— n— - —— —_— e — . . R
Cenveyer, B. M. Steele . 853,852
Cookéng utensils, ete., lec! . 2 69 . " N
urney  ........ . 853,691 1
ooy sentilating wysten, K. 6 Hane o FMullins Steel Pleasure Boats Can’t Sink
Cootig sysicm K. G Randall 1l Baases ' Easiest to Row—Absolutely Safe
ok oot gritng oo pelisting ki, e s e By b o
Lo Irwin Ll 5 . , . 5
Cern and its preducts, bleaching and ster- ’ < Gultan®” boat for families, summer resorts. parks, boat liveries. Streng,
ilizing, @. Zimmermann .............. 853,940 I‘fl e ol safe, speedy, Write for our catalogue of Row Boats, Motor
Cernstalks, su%ar cane, ete., manufacturing 52943 bty o ol Boats, Hunting and Fishing Boats.
preducts frem, V. Drewsen.......... &
Cetten drying and 'cleaning apparatus, seed, ’ ' . B39 The W. H. Mullins Co., 118 Franklin St., Salem, 0. J
. Campbell ... iiiiieiiiiiiiaae 853,942
Cetten separater, W. A. DPattersen. . 853,470
Crane, inget charging, C. L. Tayler..
Cmne everhead traveling, C. L. Tayl

Asbestos and Magnesia Products

STEAM_PIPE AND BOILER COVERINGS.

“J-M’? ASBESTOS ROOFING.

Cuff helder, n
i i ASBESTOS PACKING (For all purposes). ASBESTOS FABRICS.
Cultivater, disk, J. Grant ASBESTOS FIRE-RESISTING CEMENIS. KEYSTONE HAIR INSULATOR.
Cult@vatu:: riding, G. D. H;\:l.!t ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIES.
Curling fren” er' tengs, bair, e55 450 H. W. SOMNNS-MANYILLE CO.
,Cu"en;ec‘.l]slee't'.;,”'S"’]'g"'S'{e"{gl'r{,"j}'_'_:::: 253,838 New York, Milwaukee, Chlcago Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas
. Current meter with cemmutating peles, sin- . City. Mlnneapolls San Francisco, Los Angeles, Seattie. London.
gle phase alternating, Arneld & La !
Cour .......... Gt 8 g§,491 !
Curtain red peint, J. Carrell 853,680 ;
Curtain reller cap, J. M. Berry 253,622 | Convert Inta ! '“SI.HINI)BSS”I Autnmohlle, $250
Cushiened wheel, pretected, H. J. Nagle.. 853,466 Blc J’CIE \lotorc CIe | - Practical, durable, economical and
Cuspider, V. Ardite ...l 853617, 858912 Your wsoliely safe. 'A light, strong,
ental chair, F. Ritter .. 1 ! G steel-tired Aute- buggy.
Derailing switch, H. ¢S a2t fﬁé”“:éi%f’:&’ﬂ%ﬁ?%‘ﬂ% A utable far oLy
Detinning, ven Kugelgen & Sews 853,461 2 H.P. Power Outfit. | ¥ fram 4 0 28 milbs an
Die. See Screw thread cutting die. This includes all parts. heur. Our 1907 Maedel
Die cutting maehme H. J. Deughty...... 853,501 % Anyonecan easily make a i has an extra peweriul
Bie steck, W. Vilsen . 853,329 owerlulmotorcycle. eugine, patent Wall-
Pigester cever, G D. Huntingten, et al.. 853,795 Speed 2-30 miles an heur. | bearing wheels; price,
Disinfecting, ederizing, er ether purpeses, . D] .Motorcycles. || ¢ 25 ext Wit T’g Als;“’h ;%400
apparatus fer, H. S. Blackmere...... 253,913 _ Send stam p for either cataleg. ‘:g‘s*”ff ra. B rite Ler esc"’s“’eL‘e" e
Disinfecting er ederizing apparatus, aute- MIFIGHE YLD 115 l‘olﬂetﬂeﬂt mlmp,g f‘I:' e ‘J:‘ 3 I uecess’” Auto-BuggyMfg. Co.. St. Louis, Mo.
matie, H. 8. Blackmere ............. 853,434 |} the mechanism, care, operat ll:\\ ‘:om.gtyfn:r. pnwe: ie?c'u i
Display stand, C. S. Betsferd .. -+ 853,762 | | HeTOROVOLE EQUIPMENT CO., 6 Lake, Fammomit pact, N. Y. .
Display table, C. I. Berg ............. . 853,215 i .
1D%mtubutmg apparah;s G. C. Ellerte Sgg,a’{g -
istributing device. Caviglia .... 853,76
Distributien system, K. C. Randall. 853:374 DB'LL'"G il You can avoid most of your
B]m]?mt% ?ﬂChlfﬁ, I{é Vg'k}“.b ggggg‘é i engine troubles gy using our
ock, fleating, . Wiking .. rator, - It tually re-
Dell,’ E. T. HilCKS ..oc..... 853,639 Machines T g ectually re-
Deer catch, T. W. Stedden .. 853,272 Over 70sizes and styles, fer drilling either deepor lar “S.” Price postage paid
D fastener, sliding, H. P. M 853,251 shallow wells inany Kind of s8oil or rock. Meunted $r.12 : !
hanger, H. P. Macdenald......... £33 Org on wheels or on 8ills, With engines or horse powers. o
leck electric switch, E. Hughes... 853,791 Strong, simple and durable. Any mechanic can MIANUS MOTOR WORKS
D releasing mechanism, E. Kauntze Casih000 operate them easily. Send for catalog. : !
Deers. blinds, shutters, etc., fastening fer WILLIAMS BROS., Ithaca, N. Y. Mianus, Comn...U. 5. 4.
S. BigZeloW .ueiieeeiiieeercacenns 253,260 2
Deers, eperating bulkhead, A. A. Buck . 853,765
Drawing instrument, S. G. Steddard ...... 853,381
Dredging and excavating machine, B. N
Ceffey, reissue ........c.ciiiviiiininnn 12,650
Drying apparatug, vacuum, E. Passburg... 853,260
i d . O i
Baﬂnge,?ﬁigtﬁ? (év FS Sc.hél:.me . 8%%:?{? fProdugcbsa%t:re?hhite,})ovtvelrgttll steldy‘l;’]gllt,isnll:solutclgl
Dust pan attachment, S. D. Tungate...... 853,486 sate, and brighter thaa electricity or acetylene—cheaper than
Dust remeving pneumatic machines, filter- ’ kerosene. NO GREASE, DIRT, SMOKE OR ODOR. Makes and
ing device fer, J. R. Blum........... 853,914 burns its own gas. Made in over 100 different styles. Every
lﬁyei{lg mféehiﬁe, (E\' (faﬂtit:nty gg%z;g lamp warranted. Write for catalog.  Agents Wanted.
yer's vat, . C. Cuttle
Educatienal appliance. V. B &53:75‘ THE BEST LIGHT CO., 87 E.bth St., Canton, 0.
Egg c-rrier, F. Thems 853,383 )
Elect apparatus, vaper, W. 853,678
Electr.c circuit centrelling process and de- —
vice, H. BeCK ...ciieeiieeriacaraanans 853,492 -
Electric controlling‘switeh, W. Gminder.... Sgg,ggg
Electric machine, C. de Kande ............ 8 O p l I
Electric machine’, dyname, W. L. Waters.. 853:285 f Opu ar nterest
Electric meier, W. M. Bradshaw........ 853,218
Electric meter, cemmutating, R. D. Mer-
' £ 853,464
. Electric resistance element, A. L. Marsh.. 853,891 ]
Electric switeh, . Brewn............ 853,220
Electric teel, @ A. Kenyen .............. 853,552
Electrical apparatus, alternating current,
Cenrad & Bradshaw .................. 853,226
I]leetucal apparatus, terminal bleck fer, W.
M. BradshaW ......ccccevenncarennens 853,219
Electrical distributien system, R. C. Leake. 853,888 -
'Electtually driven machinery, centrelling de-
j Blectrically driven machinery, £ e B8y T. BYARD COLLINS
I]lectude J. H. Rebertse 85
I]lecgnmﬁgnetlc machine er cencentrater, J. 853’475 12mo, 374 pages, 106 illustrations, cloth, price $2.00
: FAI ot ieinite e iana i 53,475 -
Elec;;]:féagnets’ winding fer, W. M. Brad- 253340 HIS new and authoritative work deals withthe subject in a scientific wayand
................................. 2
Elevater, M. Dashiell .................... 853,534 from a new viewpoint. Dr. Collins has devoted his lifetime to the study of
-E]evgft;}‘ beet earing, W. R. Cunning- 253 443 changing economic agricultural conditions. * Back to the soil” was never
Elevater deer mechanism, V. % Bensen.. . sgg:sgg a more attractive proposition and never so worthy of being heeded as during
Elevater safety device, C. R. ratt........ 853,7. H H s - : -
Embwreidery frame, A. Fell 853::232 these opening years of t.he twen‘txet}l century. f:‘arn} life to day. oﬁers n‘wre n‘ld‘uce
Engine, L. Malugen ...................... 853,252 ments than at any previous period in the world’s history, and it is calling millions
Engine Yl{;b'rdmlatmg and ¢ 53,288 from the desk. The reason for this is not at first obvious, and for this reason Dr,
Engi?fe lul?:'ifa{or,' ‘e A 'Bé&'l'léé.::.':.‘.'.'.‘:: 853:757 Collins has prepared the present work, which demonstrates conclusively the debt
Envelep cutting mechanism, A. A. Rheutan 853,597 which agriculture ewes to modern science and the painstaking government and State
’ Enve&op, ul%ﬂtgﬁﬁﬁle&rlangle letter sheet, 253 2890 officials. Much of the drudgery of the old farm life has been done away with by the
Evaperating pan, W. G. Chamblee . 853’,39 use of improved methods, improved stock and varleties. All this tends to create
Explesive, nitreglycerin, . J. H. Ree ... 853,830 . 3 Sl
Expressien bex. Lundbers & Hattemer, ... 853:8145 v\?ealth bymcreaset-iyalue of the product and décreased cost of pl:oductlon. Irriga
Extensien table, D. P. Reckefeller........ 853,474 ¢ tion, the new fertilization, the uew transportation, the new creations, the new ma-
Eyeglass guard, D. F. Green ....... .. 853,689 chinery, all come in for a share of attention. The illustrations are of special value,
Eyepicce, H. C Lcmb ....... . 853,812 . . . . . N
Fan, @. Seig ..oevovev... 853,477 and are unique. All who are in any way interested in agriculture should obtain a
Fastening device, F. Heisderf .. 853,638 copy of this most timely addition to the literature of agriculture. A full table of
F Mtg_mrﬁg_s’snrfi‘ﬁmf'ﬁ f“ msertmg metallle, 253,742 contents, as well as sample 1llustrations, will be sent on application.
Fecal matter and purificatien ef residual ’
iy - Publishers ot
liquids, apparatus fer the autematic de- .
| struction ef, V. Berdigeni ............ 253,217 Mu"" & co-, ¢ Sclentific American,” 36' Broadway, HEW ank
FFeed bag, A. B. Hamilten ................ 853,875
|Feeders protectlve means fer parallel, C.
ors, pretoctive means | C. snans PO OO OOV
lFence, J. E. Tyler .. . 853846
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Valuable Volumes

[lectrician’s
[landy Book

Prof. T. O’Conor Sloane, A.M., E.M.,Ph.D.

Handsomely Bound in Red Leather,
with Titles and Edges in Gold
Pocketbook Style Price $3.50

A thoroughly practical up - to - date
book of 768 pages, covering the entire
field of electricity. Contains no useless
theory. Everything in it is to the point
and can be easily understood by the
student, the practical worker, and the
every-day working electrician. The ad-
vanced electrical engineer will also re-
ceive great benefit from its perusal and
study.

Fifteenth Edition Revised, Enlarged and Reset

Gas, Gasoline and
0il Engines

Including Gas Producer Plants
By GaArRDNER D. Hiscox, M. E,
Price $2.50

The only complete American book on
the subject for Gas Engine Owners, Gas
Engineers, and intending purchasers of
gas engines, treating fully on the con-
struction, installation, operation and
maintenance of gas, gasoline, kerosene,
and crude petroleum engines.

The new rewritten, enlarged and re-
vised 1sth edition of this work has been
prepared to meet the increasing demand
for a thorough treatise on the subject.
Its 450 pages give general information
for everyone interested in this popular
motive power, and its adaptation to the
increasing demand for a cheap and easily
managed motor requiring no licensed
engineer. It is fully illustrated by 351
Engravings and Diagrams.

Mechanical Movements
Powers, Devices, and Appliances
By Gardner D. Hiscox, M.E.

Large 8vo. 402 Pages. 1649 Illustrations,
with Descrlptlve Text Price $3.00

Mechanical Appliances

Mechanical Movements and
Novelties of Construction
By Gardner D. Hiscox, M.E.

Being a Supplementary Volume to the
Author’s Work entitled MECHANICAT,
MOVEMENTS, POWERS AND DEVICES.

Contains 1,00c Special Made Engravings.
400 pages. Cloth Bound.

Price $3.00
The above two volumes sold together for
$5.00 postpaid.

Modern Steam Engineering

in Theory and Practice
By GARDNER D. HISCOX, M.E.
Price $3.00

This is a complete and practical work of
487 pages, dealing with the care and
management of Boilers, Engines, Pumps,
Superheated Steam, Refrigerating Machin-
ery, Dynamos, Motors, Elevators, Air Com-
pressors, and all other branches with which
the modern Engineer must be familiar. It
fully describes and illustrates the proper-
ties and use of Steam for the generation of
pewer in the various types of engines in
use. Slide Valve, High-Speed Corliss, Com-
pound, Multi-expansion engines and their
valve gear, the De Laval, Parsons, Curtiss.
and other Turbines are included and fully
described and illustrated. Forty-two tables

SANMEI vt inia et 853,425
Implement helder, J. J. Cennell . . 85:3,577
. Indicater, H. Wilsen 853,612
Inductien meter and generat

shen .......... eeeeaeeeea i, 853,465
Inhaler, A. B. Allén . 853,431
Inbaler, A. C. Clark ..... . 853,439
Inhaler, C. H. Coles ..........c...us . 853,626
Inking mechanism, H. F. Bechman.. 853,763
Inkstand, F. M. Ashley ......ccvviivnennans 3,213
Innerseles and the llke, applymg reinfercing

fabric te, A. Thema ............ccvu.. 853,326 i
Insect trap, F. Nenlle ............ 853,315 ;
Insulating device, L. Steinberger....... 853,743
Insulater, high tensien, L. Steinberger . 853,744
Insurance system, E. G. Adams ....... . 853852
Internal cembustien engine, D. Reberts.... 853422
Iren straightener, celd, Keith & Faulkner.. 853,513
Jaw wrench, sliding, J. Merten............ 853,369
Jeurnal wearing fer centrifugal machines,

S. C. Anker-Helth ............. ...l 853,911
Jeurnal wex, P. D. Schenck ....... . 853,476
Jeurnal wex cever, E. G. Kinberg, 853,460
Keg fer white lead er ether heavy materials,

wailed sheet metal, C. Stellberg...... 853,382
Kegs er barrels, a aratus fer pitching, G.

EE o Nein o, SR P & 7 853,516
Knitted fabric, L. N. D. Williams . 853,667
I{nitting machine, J. P. Sheppard 853,325
Knitting machine, L. N. D. Williams.... 853,668
IKnitting machine wur wheel suppert, A, A.

Bailley ... 863,394
Lamp burner, E. C. Babceck ..... . 853,856
Lamp chimney fixture, F. H. Lehrs. . 853,462
Lamp bhanger, electric, A. S. Elliet ........ 853,871

of the properties and application of steam !
in its various uses are included, which in
themselves form a most valuable and in-’
structive section of the work.

Nearly Two Hundred Questionswith their
Answers on Steam and Electrical Engineer-
ing likely to be asked by the Examining
Board are included. These if studied by
you will help you to procure a license. This
book is thoroughly reliable and praetical,
and not only a guide but a teacher. Asa
text book it is the latest and best authority !
on the subject. It is fully illustrated with
detail engravings, not to be found elsewhere

EE‘A special circular describing these books sent on
request. ,
§F Anyof these books sent prepaid on receipt of price.

MUNN & CO.,
Publishers, 361 Broadway, New York

-Locomotlves, cable reel apparatus fer min-
ng, H. W. Shaver ........... ..... 863,622

'Locomotlves, device and method f -
ing, Michael ........ . 853,312

B. Linden-

F. Velkenant..

Irence censtructien, iren, J.

schmidt
Fence making machine, W.
Fender, J. E. Palmer
Ferrule attachment fer handles, W. Sparks.
Fertilizer, F. G. Dekkenwadel..
Fertilizer’ distributer, N. F. Han
Fisreus material separator, W. S. @sk ne
Filing system, J. M. Cerbey........
Fire alarm er temperature mdicator,

o
=3
W
=)
—
3]

853,864 |

Peulter 853,826
Fire deg er i C. 853,831
Fire escape, E. F. G Gibbs 853,302
Fire extinguisher, J. I. Hardy ..... ... 853,451
Fires in eil filled receptacles, means ex-

tinguishing, R. D. Mershen ........... 853,253 .
Firearm, M. Mendragen ...... .. 8563,715"
Flrearm, autematic, J. M. Browmng .. 853,438
Fishing reel, W. E. Marheff ....... .. 853,311
Fleer scraper, B. 0. Fex .. 853,446
Fluid pressure lines, safety means fer, G.

. Henry, Jr. ..ovciiiiiiiiiienenns .. 853,785
Flush tank, Lmdenberg & Delany .. 853,705
Founaldehyde and preducts thereef, pre-

venting exidatien ef, L. H. Reuter.... 853,265
Frame. See Embroidery frame. ”

Frictien cever can er vessel, epen meuth,

G. W. Weber .....ceviviineriinnnnnnen 853,488
Fruit clipper, W. C. Myers .. 853,313
Fruit gatherer, G. Saum, Jr. 853,833
Fruit picker, C. B. Hysem ......... .. 853,458
Fruit sack er tray, C. W. Brewster...... 853,763
Funnel and measuring receptacle, cembined,

R. C. Steewsand .........c.cveveenennn 853,427
Furnace, W. McClave ........ccccivinnnnn 853,721
Furnace censtructien, stack, J. L. Hunter.. 853,698
Furnace cever and making same, pit, G.

E. Wisener ........c.cciiiiveiiennnnnns 853,669
Furnaces, gas generaters, etc., device fer

charging, H, Rehmann ................ 863,420
Furniture, cembinatien, D. Freehlich..... . 853,630
Fuse er cut eut, electric, L. B. Buchanan.. 853,296
Game apparatus, W. E. Vining......... . 853,278
Game apparatus, J. S. Mather ... .. 853,463
Garment fastener, A. B. Reid 853,319
Garment fastener, W. F. Peet ....... 853,561
Garment fitting device, S. W. Pestel.. 853,731
Gas burner, 8. Stewart ........... . 853,654
Gas engine, H. J. Henry ......cccvveeeuns 853303
Gas frem gaselene, apparatus fer extracting,

Bewles & Kammerich ................ 853,915
Gas generater, acetylene, G. W. Dayten.. 853,400
Gas generater, acetyleme, ¥, E. Stever...... 853,746
Gas generater, acetylene, H. G. Leisenring.. 853,807
Gasifier, M. Stewart .............c..00.. 853,663
Generater, device fer centrelling the eutput

of a, Ferd & Bauer .........coeveevuens 853,301
Gin rie, J. Gilmer ..................aa., 853,235
Gluing wlanks, machine fer, P. S. Smith.... 853,480
Grain winder, autematic, J. A. Beckett..... 853,432
Grain cenveyer, E. Wherrall ......... 853,750
Grain meter, A. Senander ...... . 853,268
Graining machine, B, D. Marks ............ 853,644
Graphephene cylinder helder, Krenrich & _

Hammend .......vceviverreranncasanss 853,800
Grubkweer, D. Tayler, Jr. . 853,840
Gun steck, E. J. Perrey 853,933
Hair straightening device, G. W. TFiclds... 853,349
Hammer, pneumatic, J. Frederick ........ 853,508
Harness trimmings, means fer attachiug,

G 853,568
Harrew, 853,523
Harvester, cotton, A, Campbell 853,916
Harvesters, carriage fer, W, us 853,674
Harvesting machine, Christ & Megne . 863,343
Hay and grain leader, A. S. Jehnsten... 853,797
Hay Wwuck and stacker, cembined, J. E. L.

hart ... oo, . 853,557
Head_rest

Neurse 853,592
Headlight fer d 85?.,247
Hinge, C. Fielding 853,607
Hinge, detachable, 853,384
Hinge lecking device, F. Gebhardt . 853,872
Hitching device, D. P. Geff ....... . 853,631
Heisting apparatus, J, S. Walker.......... 853,387
Heek and eye, A. B. Reid........ , 863,377
Herse weet, H. ®’Brien . 853,259
Horses and mules, feet bath A. . 853,533
Hese supperter clasp, H. aney .......... 853,758
Hetel indicater, E. Awbraham .. . 853,851
Hydraulic meter, G. W. Davies . 853,774
Ice cream scraper, C. H. Bradbury 853, 493

electric, W.

Igniter for explesien moters,

years

since

macy
merit,

QThe

QThink of the number of type-
writers that seemed popular a few

QThink of the different ones seek-
ing public favor today.

QThen think of the Remington,
which has been the standard

and which maintains its supre-

ence may seek it anywhere, but
the man who heeds experience
buys the

Remington

QHave you tried the new Remington ‘escape-
ment? It will be a revelation to you
of the latest and best in typewriter
achievement,

Remington Typewriter Co.

ago.

typewriters were invented

solely through lasting

man who seeks experi-

New York and Everywhere

Runs with Air or Water.
Makes Gas Automatically.
Perfect City convenience for the Country

Light, Heat and Fuel Combined.
Use Regular Gas Fixtures.

[— Absolutely No Danger, Smoke or Odor.

. Cheaper than City Gas.

l Machinery shipped ready to set up.
Send for Description and Price List.

AUTOMATIC GAS LIGHT COMPANY

Home.

44 E. Chicago Avenue, Chicago

Lamp bhanger, incandescent, M. J. Diemmer 853,444

Lamp, pertable battery, S. W. Gibws, Jr... 853,352
Lamp slack adjuster, electric, H. M. ‘Greash 853,238 1
Lamp trimming, H. R. Sargent........... gg% gg?}l

Lamp, vaper surning, R. W. Zierlein.......

k% 5oy

N, Lo,

- Loy

New model of our own special design—compromise atem, full
18 ft. length, 4% ft. beam, equipped with our famous 2 H

SKIDOO! Marine Engine (swiftest, most powerful, eﬁclent
and reliable engine of its size on earth), makes ideal pleasure

Lamps, multiple secket fer incandescent,

B. Elliott ......oiiiiiiiiiiinnns 853,231
Lamps, therapeutlc and ether electric, C.

E Robingon _.evevvieriivninniieiannns 853,829
Land leveler, J. W. Hutten .............. 853,457
Lantern er lamp pest fer use en small water

craft, cemiined, Lockwood...... 853,310
Last, B. J. Prindle ...eoevsneeeseens ... 853,827
Latcb, gate er deer, J. S. Brewn... ... 853,764
Lathe driver, D. H. Teas .......... ... 853,273
Laundry stand C. Ericksen .. . 853,300
Lavateries, knee action supply ﬁxtule for,

G. Newton ........ccovcevunenennnnns 853,726

Ww.
Lever jack, W, Trewhella ..
Lifting Jack J. J. Bradshaw...
Linetype machine, B. Van Wie..
Linotype machine, B, S. Kennedy .
Loading and ulloadmg apparatus, J. K.

Cuff ...l ... 863,227
Leck, H, P. Townsend . 853,485
Lock, S. T. Montrese .. . 863,717
Leck tumbler mechanism, J. IIope, Jr.. 853,926
Lecemetive crane, G. E. Titcembp . 853,842

803,641
. 853,600
853,471

Leem, J. Lapalme
Leem’ pick finder, E. H. ..
Leem tufting mechanism, W Pearxall,
Loom with sliding front plate for the shut-

tle bexes, autematic shuttle changmg,

W. I. Stimpsen
Low water alarm, C. A. Lemen ..

853,839
853,309

launch—1light, graceful, speedy and powerful—able to carry

electrotypers. This Machine hasa strop,
solid iron frame and steel sha ft: is thoroug hl

work, as ripping, cross-cutting, proE
etc. Can be of)er'\ted sitting or standing. \W
also make al

MAYER SLOTKIN

The Kickdrive Circular Saw

Is a simple power for light work of the
kinds most done by carpenters, cabinet, box,
pattern and picture-frame makers, and wood
workers generally, besides engravers and '

Fy Very best material and workmanship guarantesd
well-built and suitable for various kinds of

| [Belle Isle Motor Co. > Detroit, Mich.

kinds of foot power devices.

R10.212 @anal St., New York.'

load of eight 5 to 8 miles per hour. All pieces cut to perfect fit
in our factory and sh|pped knocked down ready for purchaser
to put together.

Price of everythmg complete, except planking (which
can be purchased locally to save freight), including
engine with all accessories and fresh water boat fit-
tings, «with fu.l instructiomsfer setting up boat, ssg gu
installing ol eperating engine, etc., only..

DESCRIPTIVE CATALOG FREE.

BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123,

DRY BATTERY 3

Price10cents. Forsale by Munn & Co.and all news-
dealers. Send for catalegue

Best for Ignition : ' —

Motor Boat.

gine.

Automobile

. High Ampr‘rage
2 Catalog N-22.
I Sometin & Electrical fos
0 E * Everybedy Free.
188 Fifth Ave.
Chicago

17 Park Place,
New York

Long Life,

Send. jfor
Manhattan Electrical Suppty Co. :

Will dump when wheels are mired or on load
previously dumped without stallmg Bottom sec-
tions do not swing to-

Lubricating device, automatic, P. L. Passu-

nt . 853,469
Machine Wrake, W. Ferris . 853,348
Magnets, ceil clamp fer .

Backstrem .............iii0an. . 853,333

Mail bag catcher, Benner & Rogers ...... " 853,672

Mail bag catcher and deliverer, combmed
G. E. Perkips ............cccivvnnnnn, 853,472
Mail delivery cabinet, rural, E. Paulsen... 853,318
Malt extracts, selidified llastatlc, I. Pellak. 853,934
Manure spreader, C. Johnsen ............. 853,687
Map helder, O. Nygren ............cveuunn 853,468
Maze, revelving er retary actien, R. Lewe. 853,642
Measuring device, ®. Caviglia ............ 853768

ward wheels. Wagon

THE NORWALK
BRASS CO.

For All Parposes
NORWALX, CONN.

boxis sand tight. Easy

except  those under
the seat. No chains
One foot shorter coupled than
Materials the Best. Prices
Send for Catalog and Price List.
SUPPLY & EQUIFME

inside the bed.
any other wagon.
Right.

CONTRACTOR?
old C

ony Building, Chlcago
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FORD

Time
And Money
And—A Motor Car

Any Doctor Will Tell You his:
practice seemed to drop off alarm--
ingly as soon as he had gotten:
himself a motor car. Seemed as
if he was idle two-thirds of his
time.

When He Figured It Out, how-
ever, he found his practice and
income were steadily increasing:
and that, thanks to the speedy,:
tireless car, he could handle just;
three times the work—make three
times as many calls in a day if
necessary—as he could before, and
still retain his own health. And
for a pleasure ride afterward—the
car never tires.

City Salesmen, collectors, in-
spectors, contractors, business and
professional men in all lines, who
have to cover large territory every
day, are reaping rich harvests in
time and results by the use of Ford

runabouts.

Designed For The Work—
light, which means low tire ex-
pense; economical—low first cost,
low cost of operation and mainte-:
nance; simple—reliable—durable—

flexible, but unbreakable. i

Ask Your Nearest Ford Agent:

to show you—a demonstration will:
be a revelation. l
1

$600
4 E.ULB. Detrnlt

Model N, 4 Cvyl1, 15 H. P.

270 Piquette Ave., Detroit, Mich.
BRANCH RETAII, STORES: New VYork, Phila-

delphia, Boston, Chicago, Buffalo, Cleveland, Detroit

and Kansas City. Standard Motor Car Co., San

Francisgo, Oakland and Los Angeles, distributors

for California, Canadian trade supplied by Ford
Motor Company of Canada,Walkerville, Ont.

STEEL
FISHING

: RODS
FISHERMAN'S LUCK

is a matter of skill plustackle. While
you're getting a rod you'd just as well
get the best—the name of the best is
“ BRISTOL *’—the original steel rod—
with twenty years of rod-building ex-
perience back of it and back of that our
THRER YEAR GUARANTEE. L,00k
for our trade-mark ‘* BRISTOL,"’
it's on the reelseat. Ouwur catalog
wmailed free on wrequest.

]
|
THE HORTON MFG. CO. !
1
|
I
I

58 Horton St.
Bristol, Comn., U. S. A.

lmportziht to Subscribers for
Scientific American
in Canada

Owing to recent changes in the
Postal Laws, copies of SCIENTIFIC
AMERICAN mailed to addresses in|
Canada will have to be prepaid by!
stamps affixed at the rate of one cent;
for each four ounces or fraction thereof.

Commencing May 1, 1907, the rates
for subscriptions for our periodicals
mailed to Canada, postage prepaid, will
be as follows :

PER YEAR
Scientific American - - = $3.75
Supplement = - = = 550
American Homes and Gardens - 3.50

Scientific American and Supplement  8.25

(to one address)

Scientific American and American

Homes and Gardens = -
(to one address)

6.25

MUNN & COMPANY, Publishers
SCIENTIFIC ATERICAN OFFICE
361 BROADWAY, - NEW YORK

Measuring, electric currents, methed eof and
Blathy

apparatus fer, O. T. Blathy.......... 853,216
Measuring instrument, electric, . Helden.. 853,790
Meat chepping machine, F. W. Orth...... 853,894
Meat saw, J. E. Smith .................. 853,479
Mechanical mevement, H. H. A. Sievers.. 853,478
Mechanical mevement, Leeming & Hudsen.. 853,614
Mercury meter, F. Helden .............. 53,789
Metal bedies, preducing cempeund, J. F.

Monnet ......iiiiiiiiiiiiiiiiiiiiieas 853,716
Metallic tie and rail fastener, Simpson &

Steln .o i 853,741
Metallic tie and rail fastener, W. F. Durier 853,869
Meters, device fer recerding the reading ef,

G. E. Hawking ......ciiveeivnnennnnnnn 853,637
Milk centaining cream, ebtaining cencen-

trated, H. Campwell, reissue...... 12,649
Mineral separater, C. U. Shepard.......... 853,603
Mixer. See Cencrete mixer.

Meld bex, interchangeable, W. R. Cunning-
.................................. 853,442
Melds, machine fer ferming pig .

GUITY  t it iieneetnnennenneensannsnsnns 853,633
Melding machine, J. Blumer .. 853,861
Menument, H. H. Hansen .. 853,407
Mep, J. E. Hulse . 853,793
Mep, G. H. Akridge ..........coiteunennn 853,941
Metien, means fer imparting retary recipre-

cating, P. T. Ceffield ................. 863,440
Meter centrel, W. L. Merrill ..... .. 853,711
Meter centrel system, W. S. Meedy. . 853,820

drive, W. F. Lautenschlager. . 853,703

starting mechanism, explesien, Ager:

Remy . 853,615

leaf turner, T. Caste... . 853,366

leaf turner, A. E. & E. Beh . 853,571
Musical instrument, C. F. Deughtel . 853,536
Musical instrument key actien, -

gig ...l .. 853,885
Musical instrument,

ulp “...... . 853,686
Mutescepes, .

Livermere . 853,811
Nail chuck, J. A. Millike . 853,931
Nail trimming device, M. M. Ryan.. 853,832
Necktie fastener, Hodgkinsen & Clarkin.... 853,880
Needle threading device, K. B. Buerger.... 853,766
Nezzles, regulating means fer hydraulic,

G. J. Henry, Jr. «cieiiiiiiinininnnnnnns 853,786
Nut, axle, T. Milligan. .. 853,712
Nut leck, G. S, Gray ........ .. 853,237
Nut, lecking, A. Walbrecker.............. 853,661 .
Nutmeg centainer and grater, C. L. Newten 853,725
Oar blade, G. W. Dexsie.................. y
0il, extracting cetten seed, M. Bird. y

Oil spreader, W. M. Murray ....... ..
Opening die, H. H. Welsh, Jr..............
Optical images, apparatus fer 1tlﬂ:«msmitting

Belin..........

te a distance real, 853,765
Ore, apparatus fer sintering flne, J. G.

Bergquist ........iiiiiiiiiiiiiiiiiaean 853,433
Ore feeder, H. Eggers ......cocivevuneans 853,346
" Ore separating and cencentrating machine,

Clifferd & Rankin ............cooveenn 853,917
- Ore separater, L. D. & S. P. Hall.. 853,782
Ores, treating, J. W. Beileau..... 853,575
Oveén, bake, J. E. Scett .......... . 3,
Oven, baker’s, W. Tank ..........ouecveen. 853,748
Packing fer retary blewer shafts, T. W.

GreeIl ittt venenneenennnnnnnnsnnennnns 853,632
Packing, shaft, A. H. Eddy ........... +.. 863,606
Padleck, permutatien, Williams & Garland. 853,569 .
Paint and varnish remever, J. F. Dicksen.. 853,685 -
! Paper bag machine, W. H. Cline .......... 853,918 -
Paper mag machine, W. A. Lerenz, reissue.. 12,651
; Paper bex machine, G. R. 11E:5 1 S 853,613 :
Paper bex machine cutting mechanism, A. |
i W. Mitchell .......oiiiiieniiiiiinnnns 853,714
Paper finishing machine, 8. C. & R. B. War-

4= 853,610
Pasteurizing apparatus, F. Tysen.......... 853,659
Pattern maker’s teel, G. G. Richmend.... 853,321
Pencil sharpener, D, Stamey .............. 853,836
Phenegraphic hern suppert, L. P. Halladay 853,357
Phetegrapher’s light regulater, A. C. Nevéss 853,467
Phetegraphic paper, A. & L. Lumiere...... 853,643
Piane netes, means fer repeating, F. Pelis-

[ 123 853,695
Pianes, feet rest fer, Bailey & Reed...... 853,671
Picture apparatus, A. E. Celgate.......... 853,441
Picture effects, device for preducing mev-

Ing, E. Keen .......ciiuiiiiininannnns 853,699 |
Pictures, designs, etc., preducing,

J. B. Cennelly ..........cciiivunnnnn. 853,863
Pile fabric, weven, W. A. Minifi . 853,713
Pile wire heek, J. H. Myers ........c...... 853,819
Piles, apparatus fer inserting, G. G. Fryer.. 853,581
Pin, E. Andersen .........ccecceeevunnnes 853,211
Pin, F. H. Neble Z...... 853,258
Pin leck, E. L. Sprenger 853,907
Pin setter, H. J. Andersen. 853,212
Pipe cleaner, Ree & Benar. 853,423
Pipe fitting, F. Kinche 853,413
Pipe jeint, A. M. Saunders 853,900
Planter, H. T. Mensen ..... 853,256
Plate lifter, E. F. Welch ....... 853,529
Pliers, helding, O. N. Steerstrup. 853,426
Plew, wheeled, A. B. Frenier.... 853,448
Pneumatic carrier, M. B. Riffe.. 853,937
Pneumatic elevater, K. Bruchle ... 853,677
Pneumatic service carrier, M. B. Riffe 853,936
Peel table, H. L. Haskell ................ 853,636
Pest. See Lantern er lamp post.

Pestal card, self-fastening, A. B. Mageun.. 853,889
Pestal card, seuvenir, E. G. Adams........ 853,853
Petate digging machine, E. G. Schr 853,601
Petate eye remever, A. C. Kent ........ 853,306
Pewder dispensing receptacle. E. Terr 853,658
Pewer transmitting device, .I. T. Kinkead.. 853,553
Printing device, J. Duncan .......... 853,638
Printing press. B. W. Mergan 853,690
Prepeller, A. Flad ............ 853,233
! Pulley, expansible, C. J. Reed 853,264
Pump crank, A. Margadant. 853,707
Pump, electricc W. Lambert .... 853,806
Pump, liquid measuring, G. Yana 853,670
! Pumping engine, C. L. Heisler.. 853,359
i Rail, ball bearing, G. I. Barnes .......... 853,620
| Rail check, adjustable guard, H. E. Miller.. 853,254
: Rail fer reundheuses, drep, H. J. Drummend 853,868

Rail jeint, W. M. Brewn
Rail jeint, J. O. Bridges

Rail tie and fastening, W.
Railway, aerial, W. J.

Railway grading machine, 0. C. Man
Railway rail, J. N. Akarman.........
Railway rail, W. G. MacLaughlin
Railway safety device, Kleetzer & Berders 853,886
Railway signal, F. H. Wendt ............. 3,489
Railway signal fuse, F. Dutcher . 853,777
Railway switch, Baxter & Carlyle. 853,857
Railway tie, C. E. Will .......... 853,390
Railway tie, J. G. Parkersen, Jr. 3.59
Railway tie, E. T. Ferrester...... 853,629
Railway tie, C. C. Daniels ........... 8563.773
Railway track censtructien, W. Lee ....... 853,308
Railways, electric bleck signal fer, W. R.

Fuller  .o.vviveiiiiiiienineeiinnensnnn 853,403
Rake, E. W. Dewd ........... . 853,502
Ratchet wrench, C. Miller 853,930

Razer strepping maghine, E. G. Kaufman..

Refrigerater, H. J. Shannen 8
Refrigerater, windew, B. Meyer
Rein helder, G. H. Fernald ....
Resistance unit, H. E. Heath
Rikben fastening machine, Magee & Earle
Reck drill, E. ichter
Reck, fracturing, G. S.
Reller, H. A. Veisard

Reef fer mauseleums, tembs, vaults, etc.,

C. E. Taynter ........cevevevennanenns 853,909
Reef fer mauseleums, vaults, etc, C. E.

L 3 ) 853,657
Rewing device, W, D. Gift ............... 853,234
Rupber ceating, making a selutien fer hard,

Upten & Fisher.........covvvviennnnnn 853,429
Sack packer, G. M. Buskey .............. 853,679
Sad iren heater, electrical, C. V. Hill.... 853,694
Saddle, P. S. Bredie .......cocovveivannnnns 853,675
Safe deer, E. Pascee ............

Safety pin, autematic, W. Ceyle.....

Safety pin, deuble peinted, H. Kaspar......
Safety switch, autematic, W. R. Jenney....
Saw, W. A. Miller ..ccoviiiiinniinnnnnnnns
Saw, T. L. Wallace
Saw, W. Vartmann
Saw, pneumatic leg, R. Fullerten.
Saw sget, J. V. Strembem
Scaffeld bracket, adjustable, J. J. Dennis..
Scale, H. F. Shaw ..
Scale, weighing, A. Chrenik
Screens, fly exit fer windew and de

lips & Williams

. 8§ Pennsylvania
Interlocking
Rubber Tiling

The border of this advertisement illustrates
one of the innumerable attractive designs into
which Pennsylvania Interlocking Rubber Tiling
can be rendered. This tiling is far more de-
sirable than any other flooring material because
it possesses a great many exclusive advantages.
It is absolutely noiseless, will outwear even
marble tilings, is non-inflammable, odorless,
perfectly sanitary and waterproof. When a
new building settles, the floors, if covered with
unyielding materials, will develop more or less
serious cracks. Pennsylvania Interlocking
Rubber Tiling readily conforms to changing
levels and the floors retain their perfect con-

dition.
I Our Book-of-Color-Designs

. gives full information about Pennsylvania Inter-
; locking Rubber Tiling. We are pleased to
have architects submit sketches showing dimen-
sions of any space for which this incomparable
flooring may be considered so that we can
give figures of cost. Architects and builders
may also obtain design blanks and make their
own original designs.

PENNSYLVANIA RUBBER COMPANY
JEANNETTE, PA,

BurraL0o—717 Main Street
WeTROIT—237 Jefferson Avenue
CLEVELAND—2124-6 East Ninth Street
SaN Francisco—512-14 Mission Street
Lonpox—26 Lity Road

New York—1741 Broadway.
Curcaco—1241 Michigan Avenue.
PrinApELPHIA—615 N. BroadStreet.
ATLANTA, GA.—102 N. Prior Street.
Boston-—20 Park Square. = .

Jars and
Vibrations

Every watch isdaily subjected to severe jars

. and vibrations—in going up and down stairs,

in riding, and in various other ways: Unless

properly adjusted, such jars will seriously affect

the time-keeping accuracy of any ‘watch. When

you buy a Howard Watch, you have a watch that is

absolutely perfect in adjustment—that keeps accurate
time under all conditions. ~ The makers of the

WOWAR,

WATCH

have found by experizace that the only possible way to achieve such deli-
cate and accurute adjustments is to perfect them finally after the
movement has been placed 77 7¢s owr: case. ’J".-)(:r(:fr)rrtiL when you buy

a ‘*Howard,”’ you hl})’ a watch the adjustments of which have
never been disturbed, fur afterthe final test by the expert adjuster,
it is enclosed in the velvet-lined mahogany cabinet in which you
buy it, and is accompanied by Certificates of Guarantee com-

letely identifying watch, case and movement,also stating the
'xed price at which the watch must be sold—no matter
where or from whom you buy it.

Howard Watches are made in men’s sizes orly. Prices range

from $35 to $150, the difference being not in the grade of mate-
rials or workmanship, but in quality of case, number of jewels,
and the adjustments. ‘

“Watch Wisdom ” FREE

! We want you to have a FREE copy of
| % Watch Wisdom”—a mighty interesting
. book which tells more about time than
. B i:nu ever knew before. It’s wriiten by
Albert Hubbard, WRITE TO-DAY.

E. HOWARD WATCH COMPANY,
South St., Waltham, Mass., U.S. A,

) WRITE FOR SAMPLES AND PRICES ON

 ROOFING

FROM 50 CENTS TO $4.25 PER SQUARE.

Ready for immediate shipment. TAR, RUBBER, STEEL, flat, corrugated,
ceiling and siding. Bend for free catalogue on pipe, plumbing and building
material. Address:

ST. LOUIS WRECKING & SUPPLY CO., 3865 MANCHESTER AVE., ST. LOUIS
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EXPERIMENTAL ELECTRICS. Trelley harp, B. D. Reckwell ..............
aSSI |e ver Isemen S Hry m T‘] ECTRICITY AL HOME, ¢ ' Tr'lllley remel"fr' M- D Hedge.
; 4B I UInLetE SOWrsE, T h bricat J. B,
Hepgr detall-honk, Shlepe. text-book Tment. A T;:usegswhaenege!g EcaHor,Tye GENTLEMEN
Advertising in this column is50 cents a line. No less o+ MQATALLIA, (At A ruck, car. R. H. Brown o
than four nor more than ten lines accepted. Count e M. 51, o : : ! ‘binatien el G rol #5388 WHO DRESS FORSTYLE
.Truck, cembinatien elevater, G. W. Peter.. ,896¢
seven words to the line.  All orders must be accom- Trunk, w. Huttyn_ ....................... 53,4%2 NEATNESS, AND COMFORT
panied by a remittance. Further information sent on | Turbine, P. Phillip ................. 853,563 WEAR THE IMPROVED
request. ! EYE-GLASS SPECIALTIES | gurs}ne, elastulr‘I ﬂlﬁ‘,l w. tIﬁ- Waters . g?g,ggg
| REMARKABLE MAGNETIC SPECTACLE AND | lurbine vans, C. A Backstrem 11" 5
e T IPQLASSONER Sondstump yopesialntorrer | Tuet, vt M1 Nogumn oo 3000
BUSINESS OPPORTUNITIES. o Gtede bR, tostimontals. 5. &, Brednick Optioal | 13Le “Metal g & DUBCAD o esnererrnrs 853,540
WANTED.—Agents and jobbers to 'sell the only ad- Typewriting attachgnem fer adding ma-
justabte wood-workers’ clamp that can be adjusted to chines, E. B. Cram........... . 853,297, 853,298
any distancz; and can be used in the shop or outside SEASICKNESS. Typewriting attachment adding ma-
without inconvenieinice. Manufactured »y The Lowden chines, A. G. Meier ............ccc... 853,709
Manufacturing Co., Ansonia, Conn. [N 'ul{' {NKA% amd Car Nanaesprevented, Broalts Typewri_ti'ng machine, W. I*. Helmend...... 853,242
NEW CONCRETE BLOCK MACHINE--Easily six e e TR i ToMls T iy Taie] | Typewriting mackine, L. . Heberts ~o... 859,260
hundred 16-inch blocks per day. Same machine makes et Sl e s ur\nr v Buus B | Typewriting machine, ~H. L. Wagnéf. .. s
all kinds, sizes, designs. Wanted: Reliable party place ¢:orminal Co., S8 Hroadws ©AL urugpists $1 e ’ £53.280, 853,281 THE RECOGNIZED STANDARD)
machine on market. Best references required. A. . .in ? R iy N i 4 r e .
Fairfax, €25 Alabama Street, Bristol, Tenn. i o %ﬁ;‘gﬁ;lnsgupﬁﬂﬁh“}ev Pfu;]?:ﬁfer& Ceek..... ggg:gg? ) 28R The Name is
PATTERN LEI'TERS AND FIGURES (White Metal Valve, J Tilden ............ o 1. #53)274 stamped on ever .
andt Brass) for use on pattergs fgr'fcnstmgs] LarPgIe va- AUTO ACCESSORIES. valve, M. C. Heneywell . 853364 loop p ¥
riety, prompt shipments en or catalog. H. W. . » Valve, B. A. Baxter ...........ccceecunnn 853,621 -
anht & Son, Seneca Falls, N. Y, plllﬂ[‘:,g#; }i?}g?%ﬁg‘y&g‘: g?ﬁgg%%ie ﬁ‘g,{{g’;'ﬂ, }:a}ve, autematic eiiipaﬁsio%,d ‘A H. Eddy.. ggg:ggé
METAL NOVELTY WORKS CO., M fact £ | world; agents wanted everywhere. Republic Rubber | Yalve, expansien, A. H. Eddy............. 50
all kinds of light Metal w00ds, Patent%guzﬁ?tiglle‘gigd Tire and Shoe Company, 163 Broadway, New York. Valve fer refrigerating apparatus, The
Hardware Specialties on contract. Metal Stamping Dies . matic expansien, A, H. Eddy .......... 253,505
and Stamping our specialty. 43-17 Canal St., Chicago. Q]g{::a ?Jlt)r'bc;t!& J au]i'oml‘g(tjgzmgl?ge‘ Wi 853,722 CUSHm
; . 1 'y 'y . N
MANUYACLITRING  OFEPORTUNILY, will rent Newbaker .......c.iieuiiiiniiencnnenns 853,724
HESR N E R AR TR | ul;‘m’ Tead floror gpruce D0 wal) cunn- MISCELLANEOUS‘ Valve eperating device, flushing, W. H. ’ BUTTM
AT L] Y I‘u‘n tines,  Hest madivmd sl gRYERAL MOTION PICTURE MACHINES of stan. Ludewig ... ... ciiiiiiiiiiiiiiiaae 853,813
- Vil nves MD: G 1[.1111[ dard make wanted. Must be in good condition. Also Valve, pisten, P. Kinander................ 853,803 c LAS P
_’-;;JCI‘S(,]'][;;‘ ]‘f"*‘_‘]’(' }‘ 'i‘l"}‘\’{']; ,[1-‘ several Oxygen‘flgas cmtﬁts(.1 State particulars and lowest Valve, pressure regulating, F. F. Healey.. 853, 693
an 1), Milwanisne, Wid. , cash price Brown, Glen Elfyn, 1  Valve, regulating, A. H. Lddy 853,504 LIES FLATTO THE LEG—NEVER
, Valve, retaining, M. Semers........ 253,906 SLIPS, TEARS NOR UNFASTENS
PATENTS can be sold outright or royalty agreements = T g Valve, turbine nezzle, C. A. Backstr 853,332
made to much greater advantage if protected Dby us. Vehicle, R. E. Adam8......ccc00000 . 853,614
Protection includes the right to use on all printed mat- Screw thread cutting die, F. D. Randall.... 853,596 Vehicle brake, A. B. Caldwell 853, 1496

ter our Emblem r l-dﬂm;, * Patents Protected by Patent
Title and Guarantee t ump:u:¥, 25 Pine St., New York.”

INCORPORATE YOUR BUSINESS. Over sixteen
hundred charters procwred for my clients. Write for
corporation laws, blanks free, to former Ass’t Sec’'y of
State, Philip N. Lawrence, Dept. 16, Huron, So. Dakota.

“ASK OUR REPRESENTATIVES ”—any one of the
many—about the assistance and the co-opemtlon that
eur system extends to them and why they are so suc- .,
cessfulin placing securities with the investing pubuc
We desire arepresentative in every. community.
quest information at Old South Building, Seventh
i*loor, Boston, Mass., The Hammitt Investment Cor-
poration.

FOR A FINANCIER.—1 WANT A MAN WITH
$5.00) te filnance a newly patented absolutely burglar
proof lock, the enly one in existence; it is indorsed by
the principal burglary ingurance company of New York,
and will be adopted by them when put on the market;
pesitively a fertune in it. Ferfurther information an
St., N. Y. 'Phone, 531"—Harlem.

PATENTS SOLD ON COMMISSION.—If you wish
to buy or sell a_patiént write for particularsto E. L,

Perkins, 72 Broad Strect, Boston. Patent Sales Exclu- .

sively.

1], write

Y.

[
Chiny.

SFLL1IPATEINTS
v, siob, i

nuy e naving oneto se.
Hiiieing, Rochester, N.

HELP WANTED.

SPECIALISTS.—We offer the surest means of finding
your right place if you are a specialist in any high
ﬂ'ade technical line. Write to- day stating experience.

apzeods, 305 Broadway, New York.

MEN AND BOYS TO LEARN PLUMBING, Brick-
layine, Plastering and Electrical Trades. Positions se-
cured. Free catalogue. Cuyne Trade Schools, New York,
San Francisco and Chicago. Mention SCIL AMER.

“CAT BRAND” REVOLVING CUSHION HEELS

turn as you walk and wear even. Cheaper than leather. .

Price 35 cents a
and address Cat
Agents wanted.

AGENTS—Our Wonderful Cork-puller. not a screw,
everybody needs. becavse no hard pulling is necessary;
fits a)l bottles; send for circulars; plated samples, 25¢c.
C. S. Hawley, 154 Leonard Street, New York.

MEN AND BOYS, LEARN PRACTICAL ELEC-
TRICITY, the best—pald trade. Our 7-story building
has total electrical equipment of $50,000. Way and even-
ingcourses; individ ual instruction. Positions guaran-
te 1l or addressN. Y. Electrical Trade Schools, 39
West 17th St., mentioning SCIENTIFIC AMERICAN.

MACHINISTS, ELECTRICIANS, PRINTERS, IRON-
‘Workers. Plumbers, Engineers, Motormen, Chauffeurs
order Kleanal ifor clean hands.
grease, grime, paint, printers’inkand dyes. Good garage
side line. Continental Supply Co., 53 W. 24th St., N.

air postpaid. Send diagram of heel
1Emnd Heel Co., New Brunswick, N. J.

TYPEWRITERS.

TVYPEWRITERS.—Sold. rented, andrepaired. Bxpert
re nairing on all makes. High grade machinesat lowest
prices, All makes rented. Henry Typewriter Exchange,
54 W. 125vh Street, New York. Telephone 4652

SPECIAL 83ARGAINS.—Remington No. 2, writing two
colors; Densmore, Hammond, Franktin $15 each. shipped
rmvn]e e of examination. Write fer eomplete canulog\le

agle Typewriter Co., Suite 11, 27 Broadway, N.Y.

PHOTOGRAPHY.

PHOTOGR APHERS, we want to get youin the habit
of reading the! ‘American Photographer and Camera and
Dark Room, the bigeest and best. Photographlc monthly.
Thoe yearly ‘Subseription price is $l.5[) 5 cents mounthly
at news dealers. We will send you four numbers as a
trial subscription for 25 cents in stamps or ¢oin. Am-
erican P hotographic Pub. Co., 361 Broadway, New York.

FILMS. FILMS. FILMS, —Lumiere Celebrated
Films, made in Lyons, Krance, can now be Purchased
from all anti-trust dealers or from 11 West Zith Street,
New York City.

PATENTS FOR SALE.

SEPARABLE SQUARE —A TOOL WANTED BY
all mechanics. Will sell outright or leaxe onroyalty.
Demand will be enormous. For particulars, address L.
V. Shepherd, 5934 Pasadena Ave., Los Angeles, Cal.

A NEW PATENT covering a field that has no com-
petition; nothing of its kind has ever been on the
market; for sale. Can be seen in operation at B.
Cullen’s, 2029 Broadway, N. Y

FOR SALE.—OUTRIGHT OR ON ROYALTY BASIS
United States and Canadian Patent on Hand Power
Propeller for swail bnats. Something new. Manufac-
turerg only. No agents. For full information, address
N. Johnson, 239 N. Curtis Street, Chicago, Iil.

FACTORY AND MILL SUPPLIES.

PUTIN WATER WORKSat your country home. A
Caldwell Tank and Tower is the thing. Substantial,
efficient, ornamental, inexpensive and frost proof.
Dazens near you. A.E.Woodrutf, of Mt. Carmel, Conn.,
says: ‘‘My outfit has been in use cleven years with-
out any expense.’ Write for Water Works Cata-
logue and Price List, W. E. Caldwell Co., Station

D, Louisville, Ky.

MOTION PICTURES.

MOTION PICTURE MACHINES. Films, Slides and
Supplies from the largest store of its kind in this zity.
Sole agent Power’s Cameragraph the real fireproof ma-
chine. Catalogs. Lewis M. Swaab, 3% Spruce St., Phila.

SEVERAL MOTION PICTURE MACHINES of stan-
dard make wanted. Must be in good condition. Also
several oxygengasonttits. State particulars and lewest
cash price. E. J. Brown, Glen Kllyn, 1l

THE MOVING PICTURE WORLD, weekly, 10 cents
per copy, yeariy subscription. 2. The only paper de-
voted to the moving picture, illustrated song and lan-
tern lecture field. Moving Picture World, Box 450, N.Y.

fuli parmculars, address E. A. Whitney, 200 East 116th .

Removes machine .

. 853,727
853,240

Seal belt, B. Orbisen, et al.
Seal, self-lecking, W. . Harris

Seat attachment, spring, E. Andersen. 863,616
Sectienal er ccmpartmem can, B. W, Carnes 853,497
Sewing machine presser feet attachment, D.
| H. Hadsell . 853,874
Shaft and pulley . 863,214
Shaft bearing, W. . . 853,225
Shaft ceupling, G. B. 863,307
Shaft hanger suppert, .. 853,662
! Shaft, vebicle, J. Buchheit ......... . 853,395
.)harpenex, lawn mewer, S. A. Cheney. 853,399,
Shaving cup, S. AttAnASI® v.eenene... 853,751
I\hears, Ceek & Brady .........c.c.... . 853,681
Sheet feeding machines, sheet separating de-

vice fer, E. Tyden . 853,910
Sheet metal rim er felly, C. Heart. .. 853,452
Sheet registering device, E. Dummer. . 853,628 ;
Shepherd’s creek, C. Harding ..... 853,876
Shipping case, N. J. Busby . 853,532
Shee shank and ventilatel
; Ball ...t e, . 853,336
:Shoe, ventilating, M. Vi

................................ 853,386

Slght feed J. C Hill t..iiviiiieannnennns 863,695
Signal. See Alarm gignal.
Signal, C. P. Ruggles ......cvcvvvvnnnnnns 853,737
Signal light, A. W. Cellem ..........c..... 853,499
Signaling system, superviser H.

e o v L 853,287
Sile, A. O. Hubbard ............... . 853,696
Skate wheel, reller, W. W. French .. 853,447
Slack adjuster, C. O. Andersen ..... .. 863,210
Sied, cardbeard, Burt & Chapin .. . 853,624
Slicer, vegetable, Imes & Skillin .......... 853,796

Slicing meat, sausages, and ether edlbles,
machine fer, A. Brinnhauser

Seap bex, K. Nishimeto .

Spinning er twisting mach

853,294
853,824

fer, F. ims ........ 853,371 853,902
Spring structure, A. Stedman .. 853380 Windew catch, Hammar & . 853,368
Spring wheel, H. Neubert ...... .. 853418 Win ew cleaner, M. S. Heabler 853,783
Stacker, hay, E. Schulze ... .. 853,649 Windew helding and antirattling device, J.

Stamp affixer, C. A. Crawferd.. . 853,500 B, Hubt «.ueteeeiniiiinnannneneeecanss 853,697
Stamping dence, mat fer ticket Windew screen and the like, J. F. & L. I,

W. Albaugh . ..iiiiiiiiei e 853,393 Buck 853,862
Starching machine, shirt, J. W. Brittain.... 853,285 Wire, barbed, D. C. Smith........... . 8.)& 95%
Steam beiler, C. G. Wieland .......... .. 853,665 Wire machine, barbed, D. C. Smith 3 i3
Steam deflecter, G. J. Henry, Jr .. 853,787 Wire stretcher, . W. Reichert.....
steam engine, C. L. Schultz ... . 853565 , Wrench, 1. A. Bucey........... . 8 :
Steam generater, E. L. J. Wera 853, 230 Wrench, W. E. Ingram.. . 8.)5241|
Steering and centrelling device, R. M. A. B. | Wrench, J. Knewles ............coc0eaaian 853,414

MUDNIO v eveietnesnnnanneonoessoanennnas 853,719 Wrench, threading die, and pipe cutter,
Stenciling  machine, B. C. Stickney.&53 , 853,606 cembined, B. I. Bersen......ccoeeeeeees 853,761
Stencils er ether articles, frame f .

Sterescops. foi le, W ggg*’*‘ﬁ
terescepe felding handle, hite o6
Steretype plates, machine er casting bn\ for DESIGNS.

making, H. F. Bechman .............. 853,752
Stereetyping and type metal feunding ap- i Badge or emblem, R. 8. Clymer. ... 38,653

paratus, H. F. Bechman .. 853,754 Bewl, F. C. Parsche . 38559
Sterilizer, W. Castle 853,498, Chandelier bedy o hie 38,573
Sterilizing, disinfecting, er ederizing ve- Emblem, baseball, J B. Levi. 38,5 1056

hicles, autematic apparatus fer, H. S. Emblem, fraternity, D. S. Wilsen..... ... . 35:“"{4

BlACKINOIE uueeuenenenseeeeenaneananns 853,435 II“abrlc, plle,lC Ssac[fimgn . 38,567

i icksilver. . Al - , Pabrie, textile, rewnfield,

S apg o1 auicksiiven, B A& AU sar0n 38,568 te 38,572, 38,575
Steve tep member, H. A. Starr.......... 353524 Flagk, J. M. LeviS.....o.viuiieveonnnennnnnns 3&,5{?7
Steves, means for cellecting and carrying ern, L. L. Terhune. ... 38,560

otf smeke and eders frem, C. B. Whip- Medal, F. B. Rhedes. . 38,655

................................... 853,530 Mirrers, brushes, and similar teilet articles,

Stoves, tilting frame fer ceeking, J. S. Van back fer, G. Berry.......... ,561 te 38,565

UTeN  tvuvnnenrnnnns . 853,847 Pest card, K. Fritsche 38,566
Stevepipe elb . 353 580 Range, gas, A. T, Wehrle.................. 38,574
Sump, F. H. Rile . 353 598 Reflecter er similar article, 0. A. Mygatt... 38,558 .
Supportlélg bracket * a5a.330 _ :

J. oon . 5 -
Surgical appliance, E. D. Huebner.......... 863,410 TRADE MARKS. .i
Sweeping and scrubbing machine, E. J. . !

Stewart ...........0... T 853,525 - Adhesive, certain liquid, Rebesen Precess Ce. 62,594
Switch, G. Gilmere ...............c¢0cccvnan 853, '992 Analgesm, Earbenfabrlken verm. [Friedr. -
Switch centrelling- mechanism, H. Geisen- Bayer & Ceo.....oviiiiiiiiiiiiiiiiiaa €2,612

hener ..........vciiiiiiannnnn 853,780 Analgesic and ﬂmll‘heﬂmatlc o
Switch structure, H. C. Stiff . 853,271 verm. Friedr. Bayer 62,613
Switch tengue eperating and retaining de- Bitters, Unien Whelesale Liq ... 62,628

vice, BUINS o\ vveuirenrnennnsanss 853,223 Bitters, stemach, Hestetter Ce.............. 62,618
Tabulating machine, T'elt & Wetmere.... 853,543 Beilers, furnaces, and_parts thereef, certain,

Tank lining, H. M. Reynelds .......... .. 853828 Centinental Iren Werks................. 62,507
Telegraph transmitter, C. W. Leiser . . 853556  Beekcases and parts thereef, Glebe-Wernicke
Telegraphy, wireless, W. W. Massie........ 253,929 | CO i .- 62536
Telephene and switching mechanism, desk, | Beots and shees, leather, Dixen-Bartlett C 62,@08
. K. Andriane 853,855 | Beets and shoes, leather, W. J. Newman.... 62,622
Telephene calling or . Bread, Brenneman Bakilg C@....uveeeenennns 2,570
S . 853, 355‘Bread Middleten Baking Ce................ 62,580 ,
Telephene exchange system, A. R. Kahl . 333 304 . Breadcleth, casket, carriage, and cap cleth, . |
Telephene exchanges, registering system X Adredale Mills’ Counneeeruunnnsnnsnezeses 2,626

A R. PolleCk . e..viuiiiiuiainieenn.. 853,373 , Calicees, percales, ducks, an i
Telephene receiver, A. . H. Davis........ 853,578" and dyed, Garmer & Ce......... .... 62,635
Telephene receiver helder, W. A. Beavan.. 853,672 Canned seups and beuillens, Pattersen-C .
Telephene switchbeards, spring jack fer, | L €2,582

McBerty & Craft . 853, 370 Cards, playing, United States Playing Card .
Telephene system, G. Babceck 853,291 L €2,665
Telephene system, autematic, F, 553 315 Cement Pertland, Asseciated Pertland Ce- .
Telephene trunking system, H. . 853,286 ment Manufacturers (1900) ............. €2,502
Telephone trunking system, W. . 553 682 , Chains, machine made, Diamend Chain and .
Tent frame, pertable, R. P. Orr........... 853,560 Manufacturing Ce. .............ociiienn €2,632
Thill suppert, J. W. Sherweed .. 853,904 | Cheese, F. Luder ...............gceceeienoss 2,692
Thimble, handle, T. Bubizee .... . 253,537 | Chemicals,  certain, Farbenfabriken verm.
Threshing machine Mbaling attac . Friedr. Bayer & Ce....... €2,611, 62614, 62,615

C. Redpath .. ........ 853,376 Checelate and cecea, Runkel Brethers. . .... €2,559
Tie plate, W. L. De Remer , 853684 Cigarettes, Butler-Butler ................... €2,527
Till, C. Weisse ............. 553,430i01gars, P. G. Crecev. 62,520
Time card, sun, C. S. Bissell .............. 853,338 : Cigars, T. A. Rebinsel 62,543
Time recerder, werkman’s, C. T. Hawley.. 853,878 | Cigars, Fernandez, We 02,552
Tire, vehkicle, G. E. Huguley..............¢ 853,792 | Clamps er clasps fer wearing appar -
Tebacce beeking machine, W. Wadswerth.. 853,279 tallic, C. Wilsen ................. RS 2,547
Tebacce, stripping, C. F. Hall ............ 853,511 | Cloaks, suits, and dress skirts, ladies’, A. .
Tee spreading retainer, P, Wall ...... .. 853,327 Ruben & Ce. .........cooiiiiininn., Lo.. 62,596
Teilet bex, cembinatien, A, D. Herman . 853,361 : Ceats, vests, treusers, and everceats, Friend .
Teilet cream, M. S Berden.............. 53,436 | | Marks .....eoioeiiiiiiiieiii €2,5%0
Tengue supperter, wagen, Abrams & Doyle 853,391 | Cenfection, certain named, Gerden, Welf & . .
Tengue, vehicle, 1. Haise.. 53,781 L €2,67¢
Teel, cembinatien, H. Brown 853,495 | Cetton geeds, priuted, Neuss, Hesslein & Ce. 62,541
Teel, cembinatien, R. Madsen 853,558 | Cetten piece gzeeds and blankets, Jacksen
Teel, cempeund, J. N. Peterson ... . 853,520 Ce, ... ........ 62,554

, fluid pressure, G. H. Gilman...... . 853,921 Cutlerv and £ X .

eperating mechanism. F. K. Priest.... 853,564, Rich & Ce. .. cieeeanaes <... €2,683 1
Teel, pneumatic, C. W. Medowcroft, Sr.... 833,416 ; Disinfectants and deederizers, Sanitatien and o
Teoth pewder retainer, K. R. Gedward.... 853,40%- Supply Ce. ..... 62,625
Teethpick making machine, weeden, J. H. |Earth9nware and percelain,

Nute i et 853,372 weed & Sens €2,522
Tey. Pearsen & Wernau .......... . 853,730 Eggs, C. A. English........ciiiiiiinnninnn. €2,673
Trace leep or buckle. J. P. Heiser. 853,879 | Fabrics, certain textile, & Japan
Transfermer, J. J. Frank ......... 53,778 Trading Ce. ........civviinniinnnn €2,528, 62,529
'fransfermer, M. O. Trey ............. 853,843 | Farm and garden hand teels, American Ferk
Transfermer, three phase, J. J. Frank . and Hee Ceo. ........cciiiiiiiniiiinnenn €2,651
Transmitter, breast, J. A. Birsfeld........ 853,337 Feed meal, cetten seed, Tennessee Fibre Ce. 62,56.,'
Trap. See Insect trap. Felt and paper fer reeting, etc., J. 2 '
Trigger mechanism, F. A. De Land ........ 853,229 Bird & Co. ... .iiiieiiiiiiiiiieinnneens G2,505|

Vehicle wheel and pneumatic tire fer same,

R. Dalmer ...........covieeivnnnnann.s 863,228
Vibratery apparat ear .

Meyer ...iceiieciienaiann 853,645
' Veting machine, A. McKenzie 853,822
Veting machine, G. S. Dey... 853,267
Wagen bedy, W. Hant........ 853,794
Wagen, dump, 853,275
Wagen, dumping, J. Brennan. 853,494
Wagen, dumping, W. G. Mayer 853,817
Wagen, garbage, A. Gull.................. 853,355
Waist and skirt supperter, E. J. McKinney. 853,646
‘Wall fer buildings, masenry werk, and the

like, metal, J. Peters.......cccccveeeae 853,261
Wall structure, J. Lally........ . 853,702
Warp step mechanism, T. Perks... . 853,619
Watch mevement bex, Goss & Welff....... 863,236
Water circulating apparatus, L. M. G. De-

launay-Belleville .............. . 853,866
Water closets, ete., fle

P. F. Lyens ........ 853,615
Water heater, electric, E. C. 80%892
| ' Water heater sterage, E. Ruud.....
Waterprnﬁng cempeund, Gress & Hern.
Weed exterminater, M. Schmitt........
Weighing apparatus, A. 0. Watts
Welding apparatus, step-by-step electric

gseam, H. Helberger.............cvuen.
Well drills, swivel repe secket f 0. E.

Lindhelm ....... ... ciiieiiiiiiiiian,
Welt shaping machine, L. Geddu..........
. Wheel. See Cushiened wheel.
Wheel, Giles & Tebey.......cvvviierrnanns 893,687
Wheel, W. R. Caldwell..... . 851’.,7(;7
Wheel rim and tire, P. Ebner. . 8532
Wheel rim eor felly, H. Pataud. 85:

)
853, ?5‘3
853,392

Whifletree clip, H. F. Gray...
Winding chhme, yarn er th

| T SYRes e SR

Y.
| Windew, H R. Schweinler.

Baston,Mau U 8.A,

L—JALWAYS EASY...._

A MONEY MAKER
Hollow Concrete Building Blocks
e 2= Best. Fastest, Simwlest, Cheapest
A Machine. Fully guaranteed.
Sty THE PETTYJOHN CO.
615 N.6th Strect,Terre Haute, Ind.

SILL TS T HA T IMGE-

How Easy it is to Tell What Some
Things Will da and How

i DIFFICULT
TO PROVE IT

and the
why therefor.

Simplicity
Superiority
SHARPE TALK

STRAIQOHT OFF

THE WHEEL,

Th uor Workman Blames “His Tooly
.The Good Workman Appreciates the Value
{ of Good Ones and Keeps Them Sharp.

This is a page from our Booklet.
One cent will bring the balance.
Drop us a Postal.

We want Good Agents.

The biggest money maker ever
offered.

RAPID TOOL WORKS

909 Stock Exchange Building
CHICAGO

The Dayton Sprayer

-
and Whitewasher
Covers 10,000 sq. feet of surface per day
with whitewash, cold waterpaintsor disinfectants.
Used by farmers. tobacco growers, horticulturists,
¢« forwatering, destroying insect
pests orplant diseases.
y Basily operated, de-
% veloping high pres-;
% sure for extin-
guishing fires, £
washing vehi- 'F.
cles, etc.—will |
last alifetime. [
Write for cat-1

The ‘‘Climax’’

I]ayton %ulgﬂy Co. It legs $10.50
Pa Yton, « 'Ohlo. 131\”%;;@012 g

The *‘Pregress’
12 gal.—321.00
20 £al.—330.00
including hose, ete.
S INANS NS

vou SHAVE YOURSELF?

Then get a brush, the hairs of which will sever come out.

se. eto

f

Ournew Evi erlnetmg Shaving Brush hasthe bairs
cemented and set in an aluminum ferrule by our patert
precess ; gnaranteed perfect for threeyears.

5 A new brush free if asingle hair comesout.
SPECIAL: Te intreduce eur catalog of mzors and 25
supplies for home shaving, we offer this 75c. brush for C
Complete entalog on home shaving Free
Home Barber Supyly {a., 206 E. Madison 5t., Chicngo
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Scientific

American

By the Brooks System of full size patterns
and illustrated instructions. :

Patterns of all Rowboatsand Canoes,
$1.50 to$2. Launchesand Sailboats,
20 feet and under, $4 to $5. From 21
to 30 feet inclusive, $5 to $10.

We sell frames with patterns to finish
for less than it costs others to manu- |
facture.

$15—price of 16-ft. launch frame
(No. 5) complete with patterns and in-
structions to finish. $20—price of 22-
ft. speed launchframe(No. 15) complete
with patterns and instructions to finish.

21,311 inexperienced people built

boats last year. Why not you?

Free Illustrated Catalogue quotes prices on
other patterns, knock-down frames with pat-
terns to finish, and complete knock-downboats

-launches- sailboats—rowboats and canoes.

Satisfaction guaranteed or money refunded.

8 BROOKS BOAT MFG.CO.

ORWWATORS OF THE PATTERN SYSTEM OF BOAT BUILDY!

105 S 37, SAGINAW, MICH. USA.

Every reader of the SCIENTIFIC AMERICAN should also
be a reader of

Technical Literature

A Monthly Review of Current Technical Publications

alarge 64-page illustrated journal giving its readers, in
more or less condensed form, the BEST literary material of
general interest appearing in the current technical publica-
tions of America and Europe. as well as much valuable in-
formation found in daily papers. trade pamphlets, society
proceedings, speeches and lectures, etc. The

“Index to Articles in Current Technical Periodicals’

gives a classified descriptive listing of all the articles of im-
portance appearing in the current technical press, brought
down to the first of the month of issue.
“An indispensable publication for engi-

neers and other technical men, and one of

the most instructive ever published for general

readers who wish to keep in touch with

modern industrial progress.”?

SUBSCRIFPTION RATES

$2.00 a Year. S:ngle Cop:es - 20 Cents

Special Offers to Readers of the Scientific American.—As
a trial subscription we will send you TECHNICAL LIT-
ERATURE for two months for 25 CENTS with a low rate
in combination with a special Premium Book Offer for the
continuance of the subscription.

Send your quarter to-day and get the current numbers.

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York

GAS ENGINE DETAILS. —A \ ALUA
ble and fullyillustratedarticle on this subject is con- ,
tained in SUPPLEMENT No. 1292, Pricel0cents. For,
sale by Munn & Co. and all newsdealers.

For
aunches, and tewing craft.
Designed and built by eldest marine

Marlne Englnes i
Perfect b every mechanical detail.
engine brilders in the West.
per H. P. than any marine ewgine
built. Twe speeds, 1to 500 H.P.
4 cycle. Single, deuble, 4, 8and
12 cylinders. Den’t place yeur
_evder until you get ear latest pam-
phlet and prices en engines and
marine fittings.
2616 DeKalb St.
St. Louis,
U. S. AL
FXLEINE TaonDANyY

FON IS Las & LASOLITYE

L

Foundry -~

Practice
I

HIS volume sets forth clearly and
concisely the principles of
Foundry Practice with a view to the
need of the student. Is of great value
to the young man who is just begin-
ning foundry work. Covers all the
ordinary problems met in the casting
of iron and brass. Used as a text in
many technical schools. One hun-
dred half tones and line engravings.
Write for circular.
Price, postpaid, $1.50 net

THE H. W. WILSON CO0., Minneapolis

JAMES M TATE.
and
MELVIL O. STONE
Instructors in University of
anesota, Department
f Mechanical En-
gineering.

>,

60 YEARS®
EXPERIENGE

: TrRADE MaRKS
DESIGNS

COPVRIGHTS &cC.
Anyone sending asketch and deserintlnn may
quickly ascermm Olll‘ opinion free whether an
invention i8 prob ?mt/en table. Communica-
tions stnctlyconﬂdent HANDBOOK on Patents

gent free. @ldest agency for securing patent:

Patents taken through Munn & Co. ref'elve
specialnotics, without charge, in the

Scientific American,

A handsomely illustrated weekly. Iargest cir-
culation of any scientific journal. Terms, $3 a
year four mwonths, §1. Sold b7 ali newsdealers.

ancn §mcu 361Broadway, New vork

cu. 626 F' 8t.. Washington.Ds G

: |Met'11 manuf’ict\nes, certain,

ower be:uts, pleasure !

Greater specd, mere pewer, less vibratien *

Felt for use Barrett Mauufac-
turing Co.
Fertilizers, Canten Fertilizer and Chemlcal

in uildings,

Straus
Flour, mixed rye and wheat,

ner & C#. ittt iiiiaiaiiaaea
Flour, whedt, Watsen Mill Ce
Foods, certain, S. S. Pierce Co
Feods, certain cereal, F. L. T
Fudge, Italian creams, apd other can

E. Schaeffer .......ccciuiiiiiininnnnnns
Furniture, certain, L. & J. G. Stickley.....
Game, card, W. J. Roche
Gas wurners, ®kman Manufacturing Co

Glass shades, glebes, and chimneys,

daille et Triquet ..........c......vnennn
Glassware, certain, American Bar-Leck Ce.. (y_)r)xs
.Gloves, kid, Steinberger & Ialisher..$2,598, 62,599
Hair cur]ers or wavers, M. Reman......... 82, 545
Hair pemade, R. Meere............... ... 82621
Hair tonics and restorers and shamp J. '

Kuskuna ...cevvevviarinnasinnannns . e2,604!

Hames, Todd Manufacturing C . 62,51

: 62553L

Hosiery, Glidden, Hyde & Ce.
Inks, Norddeutsche Wellkam:

garnspinnerei ...

' Insecticides and antiseptics tooth wash, A.

R, Saylor ..viviiiuiiieneenacanans . 62,626
Liniments, F. P, Douglas €2,601
IMachinery, certain, T. W, P’mgbom C €2,581
i Malt extract, M. K. Goetz Brewing Co. ©2,540 :
| Medicinal paste. S. 1. Henderson............

Medicinal sulfonic acids, ete, Ichthyol
Gesellschaft Cordes, Hermanni & Co

€2, 602 €2, 603
W. E. Williams. 62,6
Penn Drug

Medicine,

certain,
| Medlenles

certain,

CoOvvrnnnnnnns
S. Sternau &

Co.
Metal

SIMPLE IN

| CONSTRUCTION

There are fewer work-
ing parts in the
NEW YORK STANDARD

than in any other.

CHRONOGRAPH

It is the only 1-5 second re-
cording watch' made in America and the only one

P'B7.50

In &ilvermde
Luse

made anywhere that is Fully Guaranteed.

Ask Your Jeweler About It.

New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J.

We estimate on anything you want made to order.
STAMPINGS, MODELS, EXPERT WORK

We publish “ The Silent Partner,” a brainy little
magazine, full of good thoughts. Sample free. Writeus.
THE GL?’%IE MACHINE ANDP STAMPING CO°

0 Hamilton St., Cleveland, O.

ical Ce. ... e
‘\/Ietacls, antlfuctmu Wearing.
Milk, cream, and butter,
. @ils, cotton seed, Southérn ‘Cotton @il 2,56
i Paint, L. SONNEWOTTI SONE .+« e eneeeennnennnns €2,512 ,
Pamters materials, certain, S. H. French &

(& 62,510
:Painters’ supplies, certain, Ball Chemical

L6 T $2,603
Papel and envelops, writing, Z. & W. N

TI€  teiieiieiaeiee it 62,689

Paper Wags, paper, and paper woards, Union

Bag and Paper Ce........co.viivnvunnnnn 62,600
Percales, Rice, Stix Dry Goods Ce. 2558
Pianos. C. A. Ahlstrem.....................
Piteh, coal tar, Barrett Manufacturing Ce.. ‘2
Plants and cut flowers, A. T. Lorch & Ce... 62, 51‘3

Plows, cultivaters, and stock parts or shapes

! therefor. Star Manufacturing Ce. .. 62 597

Pewder, teeth, L. IH. Pfleghardt... ..

+ Preparation for the treatment of th
lung diseases, L. M. Green

Preparation for treatment of disorders of the

62 €19 ;

kidneys, C. H. Beane......c.veveeieevnne €2,609
Ranges, stoves, heaters, ete, gas, American
1 Stove Ce. ... ,601
i Razors, knives, scissers, and shears, M.

(0 - T 62,538
Refugerators and ice bexes, American Steve
T 2,517
Remely for the treatment of the hair and

gcalp, G. F. Smith...........ooiiviitn 2,627

Roofing and wall covering, stamped metal,

Certright Metal Roofing Co............. €2,531
Rubber belting and hese, E. Z. Jefferson.... 62,511
|Rubber heels fer beets and shees, Pneumatic

Cushion Rubber Heel Co.. €2,542
| Rugs and carpets, Fries Harley €2,534
Sash fasteners. H. B. Ives Co. €2,57
- Shirts, men’s fiannel, Frank Br €2,575
| Shee pohsh paste, I F'. Dalley -

: IO o ittt it i e it e e e €2,509
Shees, leather, Breadwalk Shee C ... 62,671
Shoes, leather, 1. A. McGowan.. . 62,6207

Sizes, starch, Amhol ‘VIanufactmmg Ce

Soap and soap powders, Zarnits Brothers
Grecery Co. ...veiiieeieeeeiosiiancannnn

Soap, medicated, Ichthyol Gesellschaft
Cordes, Hermanni & Co....covviunn.un..

1 Soda, bicarbonate ef, Citizens’ Whelesale
Supply Ce. ittt e e

Spices and mustard, IX I{ K Medicine Ce... H

Springs, cushion, Ventilated Cushion and !
SPring Ce. wuur it 62,546 |

Stamps, trading, i i I

Ce.
|Tamtmg, ‘ch
Tapestry chenille, tapestry, and veleu
[ Rese Manufacturing Co. w...ooeeoesesnnns 62 523
Telephenes, Wire and Telephene Ce. of
DS 0013 5 U €2,648
Thread and spoel cotton, American Thread
[0 P S 62,068, 62,569
Ties, ladies’ string, W. Trever. 62,520
Tires, pneumatic Wbicycle, Kisk Ruhbel Co... €2,674
Teilet preparation, certain, Frederick Steams
G0 vttt e e 32,616
Tools, certain hand, Willlam Hunt & Sons,
The Brades .....c..coceveceneocensnsens ,086
Turkine rotors and shafting and twyers, Cen-
tinental Iron Werks.....c.coieeniienenns €2,630 .
Typewriter ribbens, cleth for, H. Hilker.... 62,637
Water and flavored soda vmter, spring, C. i
! Co BULTIL et eeeineeninneeeennnneaneens 62,519
Waters, ginger ale, b mineral,
Blue Ribben ‘\/Immg, ‘\/Illlmg, and Invest<
MENt (Ol te ittt iiiee i i 2,518
Waters, seltzer, and ginger ale, mineral and
lithia, @hio BOttINg COe..:vseensensen.. 32,557
Waxes., oils, and greases, certain, Vacuum
3 S o S 62,516
v, A. Schwahacher’. €2,624
Whisky, Reck Spring Distilling C €2,544
Wh]Sky, JoKlein...ooiieie .., €2,556
1 Wine, bitter, M. .. ©2,539
|W1re, Wire aud Telephoue Co. ef Amerlea . 62,649
L&BELS |
‘“Ame Wheat Fibre Cups,”” fer bhreakfast
feed eof cereal grain, W. E. Williams... 13,539
“Gold Nugget,”’ for Bottled Weer, Black Hills
| Brewing Ce. .vuveinrinsirunesaennannannn 13,535
| ““Gold Nugget Extra Fine Special Beer,”’ for
bottled beer, Black Hills Brewing Co... 13,534,
“Gold Nugget Extra Fine Special Brew,’’ for
beer, Black Hills Brewing Co........... 13,633
‘“Gelden Gate Ginger Ale,” fer ginger ale,
: T. Kernahrens ..............c..cc.ue... 3,532
j “Levey Americas Greatest Cleanser and |
‘ Dyer fer a fluid cleaning compound, !
H. Levey ... ...ttt iiiniinnnnn. 13,544
|“L1ghtnmg Gold & Silver Pelish,”” fer a geld :
and silver polish, k. I bmnney ........ 3,543

“Lowney’s Assorted Chocslates,”” fer

| tienery. W. M. L(mney Co..... 13,536 to 13,538
‘‘@riental Bath Arema,’”’ fer a pcrfume fer
the buth. Elite Perfume Ce............. ,642

‘“‘Sanroc Natural Mineral Water,” fer niatural |
mineral water, S'mroe Sprmgs C o 15,581
1

" “Sonthern Poultr) Food,”” fer
Southern Stock Feed Co
‘“‘Seuthern Steck k' .

Southern Stock Feed CO
'r"The Edisen Magnetized Wire
1 E]de, for whips,

Weven Raw-
Cewles Heran Whip
. 13,545

PRINTS.

““Here It Is,”’ fer whisky, Huld ‘Wheeler Ce.
. “Men’s and Beys’ .\pparel.”” for mens and
| woys’ apparel, H. C. Lytten

of any patent in the foregoing list, or any patenrt
in print issued since 1863, will e furnished from

: this office for 10 cents, previded the name and'’

' number of the patent desired and the date be,

i«:Yive}:]. Address Munn & Co., 361 Breadway, New !
ork.

Canadian patents may now be obtained Wy the in-
ventors for any ef the inventiens nemed in the fore-:
going list. Fer terms send further particulars
address Munn & Co., 361 Broadway, New York.

|
A printed copy of the specification and drawir.g‘

WANTED.—A SWPERINTENBDENT.
Syracuse Chilled Plow Co.,
Syracuse. N. Y.

WANTED Electncmn, !ﬂ 400 per annum, Navy Yard,
Pensacola, Fla. competitive examination will be
held mmu]mneous]y for the above posmon at the Navy
Yards, Brooklyn, N.Y., Washingten, ), New Orleans,
La., and Pensacola, Fla., June 5, lﬁ]'? ior fur therin-
formation address commandant of the yard at which
the applicant desires to be examined.

m Carlivs Engines, Breasers
2 THE ¥FLis

llﬂ fllid Bnrt Muchinery., TER
AL, € Clinton &t., M1I'&\|lulat b, Vin,
MUDHS & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.

E. V. BAILLARD, 24 Frankfort Street. New York.
RUBB ER Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & CO., 228.229 South Street, New York
Electrical Experimental and Wosk

WORK
Write for circular. Bstablished 1856.
THOMAS W. GLEE=0ON, 10§ Sudbury St Bosmn, Mass.

¥ MVENTIONS PERFECTED

UNION MODEL WORKS
183 50.CLARN 31. GHICAGO.

MODELS &.EX5ERMMENTAL MACHINEEY.

tured. Fine, Accurate workaSpecmlty AL PN Rehell,
1759 Wnion Street, San Francisco.

N PLATES —STEEL S TAMP

MPLOYEE &EL‘I(S,KEY TAGS &BADGES
s ROBBINS M MFG.( .

BUSINESS OPPORTUNITY

Men ef businesa interested in a new field for making meney wilt
find in_our prepesition what they are secking. We havea New Plan
in the Mail @rder Line that will please these seekiug a geod nvestment
with large profits, A Fortume fer the right persen, The F. M.
Alden Co., 164 East 4th Street, Cincinnati, Ohio.

SPRINGFIELD
MOTOMETER

‘¢ Made Right”’
““Proved Right’’
¢¢ Stays Right”’
“ Price Right*’
Does not wabble on rough
roads.
Fasy to read.
Simple construction.
25 years’ reputation back of
its manufacture.
50-Mile Size, $45 00
60-Mile Size. 50.00
With fittings tor any car.
Send for Booklet * Facts.™

R. H. SMITH MFG. CO.
Sprmgfxeld, Mass.

The town of Koppel is located 30 miles from Pittsburgh—

It is on the main line of the Pennsylvania lines West and
North and on the Pittsburgh and Lake Erie Railroad,
connecting with the New York Central system—

It has the advantage of Pittsburgh freight rates—

It has cheap coal and natural gas—

It has a power plant to supply electrical energy—

Its streets are being paved and sewered—

It has two railroad stations and is only one hour from

Pittsburgh—
Every manufacturing site

It has more advantages and

mean business.

an ldeal Industrial 1o

the great railway systems—
other industrial location in the country—

It wants a few more substantial industries—
It has an interesting proposition to make to those who

Write for the illustrated booklet.

KOPPEL LAND COMPANY
1606 Machesney Building, Pittsburgh, Pa.
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Rubber Pump Valves

For Cold and Hot Water, Oils, Acids,
High Pressure Mine Service and for
evetry pumping requitement. % % .;'-I

Mechanical Rubber Goods of every description
of unsurpassed qualities, including BELTING,
HOSE PACKINGS, Gaskets, Mats and |
Matting, Tubings, Springs, Inter[ockmg|
Tiling, Emery Wheels and MOULDED and:
CUT SPECIALTIES for any mechanical’
and commercial device, 8 &8 &8 SE S8 S8 O

NEW YORK BELTING &

91 & 93 Chambers Street, New York |

Stationaries, Portables, Hoisters, Pump-|
ers, Sawing and Boat Outfits, Combined
with  Dynam os.

Gasoline. Gas, Kerosene.
Send for Catalogue.
State Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Sales

Money.

_x

All varietiesatiowest prices. Best-Rallread |
Track and VWagon or Stock Scales made.
Also 1000 useful articies, including Safes, .
Sewing Machines, Bicycles, Tools. ete. &
ListsFree CHICAGO SCALE CO.. Chicago. Il1.

BRISTOL'’S
Recording Instruments

ectricity in all range

INSURE SAFE & E[‘ONOMICAL
OPERATION

=94 THE BRESTSL £0., Waterbury, Cgnn,, U.5.A. -
New ¥, 107 LiLerly et Chicago, 753 Monminock Bmldmg

e

T0 BE A WATCHMAKER
Bradley Polytechnic Institute

Horological )ep"«rtmem
Peori in, Illinois

Formerly Parsons Hcrological Inst.

Largest and Best Watch School

in America

We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics.
Tuition reasonable. Board and
rooms near school at moderate rates.

ILEARN

Send for Catalog ot Information.

WM. H. BRISTOL
Electric Pyrometers|

Portable or Recording Forms.
All ranges to 2900* F. Practical, Ac-l
curate. Inexpensive. Guaranteed to
slve satisfaction Send for circulars.

Wm. H. Biistol, 45 Vesey St., New Y orL
The ARNREY \{.hIC]E \\ aaer

ANMEEY 4 RNIPLE
L ovtrert, Heohesder,

VWILLIAMS'

VENTILATING
WINDOW — SAS

FASTENERS

No one can enter a wine <33
dow ventilated thus. The &
* only absolute protection
against burglars enter-
ing. Attached easily to
all styles of windows.
Keeps window plumb
and prevents rattling.
Just what you want for
summer comfort and
.{ safety.

Send s0 cents for sample
if your hardswears ".{aler

Sunnnk sp
BLware of I‘mﬂ.stlons

WILLIAMS METAL STAMPING CO.
| 927 Haloock St., Buffalo, N. Y., U. S:A.

e

Tow
VENTILATION

BOTTOM
VENTILATIQN

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

FMONTGOMERY & CO. !
105 Fulton Street, N. Y. City

For Pressure, Tem erature and |_

Write for Catalew D gtuting copditions .

Franco-Auto Portable

TURNTABLE

No. 2 Ball Bearing Caster, made in one piece, light and X
durable. Cars can be run off or on at either end. Pro-
tects Tires when car not in use. One man can handle
the largest car with ease. Indispensable for handling cars
in garage, factory or private barns. Requires no jack to {{
place in position.  Write for full description and price list.

e

FRACO-AERICAN AUTO @ SUPPLY COMPANY |

1402 Michigan Avenue, CHICAGO

Mullins € !

Makes Everything In

Art Architectural Sheet Metal Work

Statuary—Ornamental Sheet Metal Work—Skylights—Fireproof
Windows— Art Metal Tile Roofing—Steel Ceilings— Finials—
Wrought Iron Grilles—Cornices, etc.,, etc. Estimates, models and
designs submitted for architects, builders and contractors.

Our 120=-Page Catalogue of stock designs will be sent on request.

The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 3 |

o

Grooms 30 Horses an Hour

THE HALE HORSE CROOMER

|
|
I Keeps the horses healthy and saves time and money.
| Over 150 machines installed in New York in one year.
| Thorough grooming means better condition and coat for
i| the horses. Longer life and fewer veterinary bills.
i « Hale Groomed ' horses have the accumulation of dust,
d1rt and dandruff of years removed from their.skins. Their
coats have that silky gloss
i in which every horse owner
takes pride.

Hete’s pretty conclusive
evidence :

SAVES $250 MONTHLY

‘““It has proven the most
satisfactory device for saving
labor, time and money that has
ever come to our notice in a
stable. It has mnot only im-
proved the appearance and
health of our horses, but has
been an actualsaving in money

of $250 per month.’’—Adams
Express Company, Chicago, Ill.

Can be driven by any power
and is operated by two men,
grooms thirty horses per hour,
and does it cleaner than it is possible to do it by hand.

IRWIN RELEASINC DEVICE '
IN CASE OF FIRE

releases the horses and drives
them from each row of stalls
.at once by the simple turn of a
lever at the end of the row.
Spray of cold water strikes
horses’ head and shoulders,
whether standing or lying, driv-

ing them into gangway. Spray
also assists in putting out fire
and can beused for flushing out
stalls.

Send for Detailed Information
CHASE & FARNWORTH, 42 Lexington Ave., New York, N. Y.

\_

4

New design especially suited for use in Col-

t 0 e . leee Laboratories and iniren and steel manu- -

'rec ISI n p mcture. brilliant spectrum, high dispersion,

n price., The Opaque Projecter tor show-

opaque objects on the screen. Wireless telegraph ()um{s for School and experimental work.
En?argmg outfits. ‘‘Photoscript” the:new method of tiling negatives, Send for Lists.

BRIOWN & I' ARLE, Y158 Chestnui Streel, Dept. 6, Philadelphia, Pa.

ing cuts and
New Photo-
WILLLA S,

GASOLINE ENCINE EXCHANGE

BLY, SELL AND EXCHANGE NEW AND SECOND=HAND

AUTOMOBILE GﬂSOhne Englnes

AND MARINE

e sell New Engines, taking Old in Exchange, allowing full
market value. 100 first-class, second-hand engines on hand. Write
for Catalogue. Lowest Prices. Largest Assortment in America.

" GASOLINE ENGINE EXCHANGE. 3932 Olive $t., St. Loms, Mo.

‘We have Standard Complete Outfits for any size place, summer homes,
residences, launch'es, yacbts, etc. Every detail included; very best ma-
terial money can huy; thorouahly practical; so simple no electrician re-
quired. [i:l[ all the time wilh our Storage Battery @utfits. (ias,

»rosene or Bteam engines used give plenty of power for

{~asoline,
pumping water, sawing wood, refrigeration, etc.
For latest prmced mattercovenng over a hundred outfits address
ELECTRIC DEPARTMENT .

RICHARDSON ENGINEERING CO. HARTFoRrD, CONN..

coLD GALVANIZING

AMERICAN PROCESS. NO ROYALTIES.
SAMPLESANuINFOR'VIAHON ov APPLICATION.

AND
Eleciro-Plating
doaratus and Material.
THE
Hanson & VanWinkle
0.y
Newarli. N J.
28 & 30S.Canal St.
Chicago.

(AMBER ERT

"Friction-
Drive.”

The Famous “Frlction-ﬂrivé" Car)

Models and styles to suit the purchaser
PLEASURE CARS, RUNABOVUTS and
TOVURING CARS

07" Commercial Trucks for all purposes.

1'oe LAMBERT patented FRICTION-DRIVE TRANS-
MISSION has proven by years of tests to be the
S AFEST. SUREST, MOST EASILY CONT'ROLLED and
entirely sausfactoxy transmission made.

LAMBERT CARS ARE IN A SUPERIOR CLASS BY
THEMSELVES. INVESTIGATE.

‘& WRITE FOR OUR ART CATALOGUR "*8.”
THEBUCKEYE MANUFACTURING C®., Anderson, Ind,, U.S,1.
k- Members American Motor Car Mfrs. Association. J

(The Holsman Automobileﬂ

FIYE

YEARS Rides
OF Like a
SUGCCERS Carrlage

STANDARD type of power vehicle, light,
strong, handsome, high-wheeled, high-
bodied—siriple, and splendidly efficient.

“Rides Like a Carriage."” noiselessly and
smoothly, over paved city streets, or rockiest,
ruttiest,.country roads. Practically no repairs
and low maintenance. :

Solid Rubber Tires —no pneumatics to
collapse. Air-cooled—no water to freeze.
Holsman features are all fully patented.

Two simple hand levers regulate entire con-
trol—start, steer, stop, reverse and brake. No
live axles, friction clutches, differential gears,

pumps, etc. Double hill-climbing power in
reserve. Send today for Handsome Book-
let—Free.

HOLSMAN AUTOMOBILE COMPANY ®
LG.EB Monadnock Block CHICAGO, ILLINOIS

Send

for

\

that explains fully the unique
i construction of the

FERRO MARINE ENGINES
and tells just why they
have created such wide-
spread interest this year.
. Or send 10 cents
m for our complete
Treatise on Marine
Engines, Write us
to-day.

. THE FERRO MACHINE & FOUNDRY CO.
75 Wade Building, Cleveland, O.
I,arge Stock at 75 Cortlandt Street, New YorL N Y

The Major

% Marine Engine for 1907

1% H. P. $33.15 (engineonly)

New features, better engine, stronger,
more horse power. engine can
~7=  be used for stationary work. We
A Wuilt and sold 5,000 enginex last
year. We are 'i\uldm! 10,000
2 engines this ye%r,
frem 11-2 te 20 H.
P. Write at
- «, once for cat-
M alogand spe-
cial inducement to one agent in each locality.

DETROIT GAS ENGINE AND MACHINERY CO.
58 E. Congress Street Detrolt I‘hch,

JYUEKIN

TAPES AND RULES
ARE THE BEST.

For sale everywhere. Send tor
Catalog No. 16.
LUFKIN RULE CO.
Saginaw, Mich,, U, S. A.
New York and London.

Reversxble
Valveless

BHIMETOIL 22

15 to 21 S8outh Olinton Street.
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