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OUR BIG WAR SHIPS IN FLEET PRACTICE,

During three days of last week Assistant Secretary
of the Navy Roosevelt inspected, participated in, and,
no doubt, infused with some of his own energy and
decision the operations of the North Atlantic squadron
in some of the most satisfactory fleet practice that has
yet been achieved by our new armorclad vessels. There
were seven vessels in the fleet, including the splendid
armored cruisers New York and Brooklyn and the
battleships Indiana and Iowa, and it had been ar-
ranged that Mr. Roosevelt, on the dispatch boat Dol-
phin, should meet the squadron, anchored to await
him, about thirty iles east of the Virginia Capes,
when the squadron maneuvers were to be carried on
for two or three days out of sight of land. It was at
Mr. Roosevelt’s own suggestion, it is said, that this
fleet practice was arranged for and carried out, and its
results cannot fail to be highly satisfactory to all
who understand how highly imporiant perfect fleet
organization is in modern naval warfare.

Immediately upon Mr. Roosevelt’s arrival, Admiral
Sicard, from the New York, which was the flagship,
signaled the battleship New York to receive the As-
sistant Secretary, and also to ‘‘clear for action,” so that
when he came aboard everything was ready for target
practice under such conditions as would obtain in an
action with an enemmy. When Mr. Roosevelt went on
the bridge of the Iowa. with the captain of the latter,
and the alarm gongs were rung, officers and men were
instantly at their several stations, ready for work, the
boats in places where they would least feel the con-
cussion of the heavy guns, and everything in order as
it would be in actual war. A target had been placed
2,500 yards away, and firing at it was at once com-
menced with an 8 inch gun, to be followed with pro-
jectiles from the 12 inch guns and the actual service
of the entire battery of the vessel. The battleship and
her crew are said to have passed splendidly through
this first trial at actual cannonading practice ; a whale-
boat was put out of service and some skylights broken,
but nothing more serious, while the accuracy of the
firing is said to have shown high skill in the gunners.
The Brooklyn, the New York and the Indiana sub-
sequently had similar practice, searchlights being used
in the evening to pick up supposed hostile torpedo
boats, and there was also a searchlight drill by all the
vessels of the squadron. A novelty of the occasion was
the release of carrier pigeons from the New York, the
pigeons carrying dispatches from the squadron to Nor-
folk, whence they were telegraphed to Washington.

A SCHOOL OF FIRE EXTINGUISHMENT.

The State safeguards the individual, hedging him
about by wise laws which protect him from the serv-
ices of incompetent persons. Thusdisease may only be
cured by men who are possessed of the pro er medical
knowledge to insure that the treatment shall be scien-
tific ; cases in court may be conducted by men only
who have assured certain members of the benchselected
for that purpose that they are properly equipped with
the necessary legal knowledge to give their clients the
benefit of proper advice and counsel. In fact,there are
no less than forty-three professions and occupations
which require some license from the State before they
can be conducted ; but in the matter of protection
from fire the individual has been neglected by the
State. It isa popular belief that every man who is
able bodied is fit to fight fire, but this is erroneous.
Fire extinguishment is accomplished as much by men-
tal as by brute force.

Unfortunately, in many of our great cities fire extin-
guishment is taken up as a recompense for political
support, and the fire department is looked upon as an
important center for partisan and political influence.
That those who regard the fighting of fire as a profes-
sion are totally opposed to this political influence and
corruption is shown by many reports of firemen’s
conventions, and these brave men deserve all honor for
their faithful service and certainly should have a life
tenure of office.

Remc vals from office in a fire department, either of
the chief or firemen, should only be made for incom-
petency or where there is good ground for believing
that the service would be permanently improved.
Fire extinguishment is very largely a matter of expe-
rience, and the longer the fireman holds his position,
the more efficient he ought to be.

The status of the volunteer fireman is not more sat-
isfactory. Too many men are enrolled as members of
the volunteer fire companies either to escape local
taxation, jury duty, or to secure social advantages, for
in small towns the volunteer fire company often par-
takes of the nature of a social club. In many cases
fire service may be avoided by the payment of a fine.
A-State law should be framed which would define the
position of the volunteer fireman and his qualifications
for enrollment and to provide for severe penalties for
non-attendance at fires. The State should also have
regular supervision of the fire apparatus. Attention
to these matters would save an enormous fire loss.

We now comne to the consideration of a school for fire
extinguishment. At the present time, according to a
well informed authority upon the subject, there is no
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school of fire extinguishment in the world. At Paris
and Berlin the firemen are given lectures illustrated by
dissected model houses, and while this is a step in the
right direction, it does not go far enough. The neares:
approach to a school of fire extinguishment is the fire
drill with leciures which is given at the Cambridge
Manual Training School for Boys, but this is only a
minor part of the school work. In many large cities
firemen are instructed in the use of the special appara-
tus used in that city. No attempt is made to take up the
subject of controlling and extinguishing fire as a sci-
ence. In most cities the rules and regulations must be
thoroughly studied by firemen before promoetion, and
this promotion is only given after examinations at
which various questions relating to the saving of life
and the control of fire are asked. This now obtains in
nearly all cities, but there is no uniform standard.
One city may have one set of rules and a city a hun-
dred miles away may have another. The great fire de-
partments of our large cities have a world-wide reputa-
tion, and justly so, but even their efficiency, which is
conceded, would be increased by the presence of a con-
siderable number of the rank and file who were versed
in the theoretical as well as the practical side of fire
extinguishment. The general is always a better soldier
for passing through West Point than the soldier who
rises from the ranks.

Fire fighting is based very largely upon experience,
and the experience of one man who has grown gray in
fighting the demon of fire is lost if he dies or is forced
from his position, and it would be difficult for himn to
impart this information to others. It will be seen, from
what has already been said, that there is room for a
school of fire extinguishinent, either as a State or a na-
tional institution. A course of six months, with a
practical daily drill, would insure the competency of
the fireman and fit him to take charge of a fire house,
while a post-graduate course might be given which
would fit the fireman as a battalion chief or fire
chief.

Such a schooi should be established in a great city
like New York. Here the student of fire extinguish-
ment would find a paid fire department, maintained at
an expense of upward of $2,000,000 per annuin, equip-
ped with the latest forms of apparatus. New York
would give abundant mnaterial forstudy. It has streets
in which the traffic is very congested; it possesses high
buildings, which have added a new problem to the
fighting of fire;it also has an extended river front,
giving the embryo fireman a chance for studying fires
in boats, piers and grain elevators.

Great manufacturing plants, railroad stations, all
important risks, are provided at the very doors of the
school, while in the suburbs excellent exainples are
given of what is technically known as the ‘‘village
street,” in which the buildings are all massed together,
and the open country, where the risks are isolated. The
city would also give an abundant chance for the ex-
amination of electrical plants and would enable the
student to see how immunity is best obtained from fire
caused by electricity, and the handling of a fire with-
out interference with the traffic of the street and ele-
vated cars.

The school should possess large grounds, enabling the
firemen to practice with approved apparatus. Labora-
tories and testing furnaces should be established in
which samples of combustible material could be studied
and tests made of fireproof methods of construction
and of new fire extinguishing apparatus. Lectures on
chemistry with special reference to combustion should
be given and the various methods of building discussed.
Papers by prominent fire chiefs could be read, which
would be of great value,jas many of thein are specialists
in certain classes of fires. The legal aspects of fire
could be treated and the duties of the fire marshal
could be discussed, enabling the fireman in the small
city or village to give valuable evidence before the.
courts on the incendiary origin of fires.

The need of such a school may be brought out by a
couple of examples. In one great city the firemen
turned a hose on a flaming gas jet in a cellar and a few
minutes later four men were hurled through the win-
dows by the explosive mixture of gas and air. The
firemen should be taught to plug gas pipes with soap
or pieces of wood. In another city the firemen mis-
judged the height of the dwelling house, and the short
ladder which was run up nearly cost a life. Graduates
of a fire school would be taught to gage distances ac-
curately.

The necessity of a school for fire extinguishment is
evident, not so much for the firemen of large cities as
for those who work in villages and the small city. Such
a school would dignify the calling until it reached the
stage of a profession and would tend to render life
more secure and diminish the loss of property.

RAPID WORK IN THE CONSTRUCTION OF NEW YORK
ELECTRIC STREET RAILWAYS,

Probably never before in its history have so many
miles of the streets of New York City been torn up and
rendered almost impassable to travel as at the pres-
ent time. On the east side the work of changing the
Fourth and Madison Avenue line from its old horse
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car system to that of the electric conduit trolley is
being prosecuted simultaneously in different sections
which extend over alinost the entire length of the line,
and it is expected the section betwezn the Grand
Central Depot and the General Post Office will be in
operation early in October. In this work six thousand
men have been employed for more than three weeks
past, and, great as has been the temporary public in-
convenience, it must be conceded that the contract-
ors are making every endeavor to push the work as
rapidly as possible. On the west side of the town,
also, and in some of the cross streets, the Broadway
and the Third Avenue lines are doing work on miles
of streets, each endeavoring to advance the work
ahead with all possible speed. This strife on the
part of the various established lines of surface street
railways to get ahead of each other in putting their
roads in condition for the greatly increased trans-
portation now demanded of them affords a striking
object lesson on the imperative need which exists
for the long delayed, and so much talked of, rapid
transit system, and demonstrates besides the possi-
bilities and advantages of a systematic division of
labor in street railway construction, said to be
the most rapid yet undertaken.

-+
@

THE CHAINLESS BICYCLE.

There is a general impression among those who fol-
low the developments of bicycling that the year 1898
will see the chainless wheel firmly established as a
rival to the chain-driven type. More than one of the
leading manufacturers have lately expressed their in-
tention of offering to the public a bevel geared ma-
chine, or its equivalent. It is freelystated that the
mechanical difficulties, which have been made the sub-
ject of considerable and costly experiment during the
past two or;three years, have been thoroughly mastered,
and that the chainless wheel has been brought to a
pitch of perfection which warrants the launching of a
few of these machines upon the market.

The idea of a chainless bicycle, as many of our readers
‘well know, is not by any means new As far back as
1893, a firm had put on the market a bevel geared
wheel, and not a few of these machines may still be
seen upon the road, and are apparently giving satisfac-
tion; although, for some reason, there has never been
any great demand for this type. To judge from the
sentiments of the press, the manufacturers and the
wheelmen who take any interest in the subject, there
is noquestion that, if it can be mechanically perfe cted,
the chainless wheel will be incontestably superior to
the chain and sprocket type.

It will be an interesting study to consider the two
systems on a few leading points of comparison, such as
simplicity of parts, ease of running, and durability. As
regards the first, it must be admitted that the chain
gear has everything in its favor, provided, of course,
that the chain is regarded as one piece—which, for
the purpose of the present comparison, it fairly may
be. A chain that is properly made, with links of equal
pitch and uniform hardness throughout, will show an
even wear, and may be considered as a single link in
the driving mechanism. Assuming the future chainless
wheel to be a beveled gear machine, in place of the
chain we shall have a shaft, two bevel wheels, and two
sets of adjustable ball bearings to transmit the motion
from crank axle to rear wheel. While a slight varia-
tion in the chain line will not seriously affect the run-
ning of the chain and sprocket gear, a similar varia-
tion in the bevel gear will produce a binding action
that will result in hard running and rapid wear. Hence
the gears must be cut and the shafting lined up with
the nicest care and accuracy. This, of course, is a
mere matter of good workmanship, and the firms that
contemplate building these machines will doubtless
turn out a smooth running and perfectly aligned gear.

A comparison on the score of friction and ease of
running under everyday conditions will probably
show results in favor of the bevel gear; whereas a com-
parison under ideal conditions on th e testing machine
will show, and, if we remember righ tly, has shown, re-
sults in favor of the chain. The difference is due to
the fact that the bevel gear is always inclosed in a
gear case and running in clean oil, whereas on the
road the chain is not merely transmitting the power
from the cranks, but is using up a certain amount of
that power in grinding up the grit and dust of the
road into the pasty mess with which the average chain
is encumbered. As a matter of fact, the chain has
never been given a chance to demonstrate what it can
do. In the first place, it is not improbable that, except
in the case of the best makes, it receives less care in
the selection of its material and the machining of its
pins and links than any of the other wearing parts of
the wheel. Certainly it does not compare in this respect
with the bearings. And whereas the bearingsare care-
fully incased, and various precautions in the way of
dust caps and felt washers protect it from dust and
mud, the chain, for some inscrutable reason, is left to
gather up all the friction-producing matter it may.
Except on theground of appearance, there is absolutely
no defense to be offered for a custom which does vio-

lence to the first principles of good mechanical prac-
tice.

Before the chain is pronounced inferior to the bevel
gear, it should at least be given an opportunity to prove
its efficiency under the protection of a satisfactory gear
case.

What has already been said on the question of fric-
tion applies with equal force to the question of dura-
bility. A protected bevel gear will undoubtedly out-
last an unprotected chain gear; though we think that,
under equal conditions, the results might be reversed,
particularly if the same high class material and work-
manship were put into the chain and sprockets as will
be sure to characterize the chainless gear. In such a
case the chain gear would have a great advantage in
the fact that it is adjustable, whereas the other is not—
an advantage which will increase in proportion to the
distance the wheel is ridden.

There is one respect, however, in which the chainless
wheel will possess an undoubted superiority to the
present type, and this is in its compact and shipshape
appearance and the ease with which it can be cleaned
and kept in presentable shape. It is likely that this
will prove to be one of the most important factors in
establishing the new type in the public favor; but
how far the chainless type will sacceed in demonstrat-
ing its mechanical superiority to the present popular
machine, time and the test of hard usage alone can tell.

O

THE MENTAL EVOLUTION OF MAN,

In the section on psychology, at the recent meeting
of the British Medical Association, at Montreal, Dr.
K. M. Bucke, of London, Ont., presented some novel
views in a paper bearing the above title. He said:
‘*So-called telepathy and -clairvoyance seem to be
specimens of nascent faculties. I place in the same
class the phenomena of what is often named spiritual-
ism. The labors of the Society for Psychical Research
have made it to me plain that these phenomena, as
notably in the case of W. Stainton Moses, really exist.
And I think thata study of the above-mentioned
case, together with that of Mrs. Piper and that of Mary
J. Fancher, of Brooklyn, would compel any unpre-
judiced person to make the same admission. But to
me these are not cases in which outside agents are act-
ing on or through a human being, but are cases in
which a given human being has faculties which are
not commonly possessed. Whether any given faculty,
such as one of those now alluded to, shall grow, become
common, and finally universal in the race, or wither
and disappear, will depend upon the general laws of
natural selection, and upon whether the possession of
the nascent faculty is advantageous or not to the indi-
vidual and to the race. But of infinitely more import-
ance than telepathy and so-called spiritualism (no
matter what explanation we give of these, or what
their future is destined to be) is the final fact to. be
here touched upon. This is that superimposed upon
self-consciousness, as is that faculty upon simple con-
sciousness, a third and higher form of consciousness is
at present making its appearance in our race. This
higher form of consciousness, when it appears, occurs,
as it must at the full maturity of the individual, at
about the age of thirty-five, but almost always be-
tween the ages of thirty and forty. There have been
occasional cases of it for 2,000 years and it is becoming
more and more common. In fact, in all respects, as
far as observed, it obeys the laws to which every nas-
cent faculty is subject. Many more or less perfect ex-
amples of this new faculty exist in the world to-day,
and it has been my privilege to know personally and
to have had the opportunity of studying several men
and women who have possessed it. In the course of a
few more millenniums there should be born from the
present human race a higher type of man possessing
this higher consciousness. The new race, as it may
well be called, would occupy, as toward us, a position
such as that occupied by us toward the simple con-
scious alalus homo. The advent of this higher, better,
and happier race would amply justify the long agony
of its birth through the countless ages of our past.
And it is the first article of iy belief, some of the
grounds of which I have endeavored to lay before you,
that a race is in course of evolution.”

&
-
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HOW TO GO TO SLEEP.

At the recent meeting in Montreal of the British
Medical Association, in the section of therapeutics,
Dr. J. B. Learned, of Northampton, Mass., gave his ex-
perience with the many methods of inviting sleep with-
out taking drugs. He detailed the positions of the
body after retiring which he employed. He said the
cause of delay in sleep coming is generally the brain
running automatically without our consent, after we
go to bed. He sets the brain to work at once on retir-
ing—it is to direct the respiratory process. It is to
count respirations to see that they are fewer in number,
regular, deep, and somewhat protracted. In addition,
certain groups of muscles are employed in routine order
in silent contraction. By constant change other groups
are brought into use. He has completed a systematiz-
ed routine of contraction and relaxations. A slight ele-
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vation of the head from the pillow for a definite time
by count of respirations is one of the many changes of
position. All this is without any commotion, and need
not be recognized by a sleeping companion. Brain and
muscle and all parts of the body soon come into the
normal state that precedes and invites sleep. A sense
of fatigue soon overtakes one while thus employed,
and before he isaware, the brain has forgotten its duty
to regulate the breathing process, the muscles have
ceased to expand to the call made upon them in the
beginning, and sleep is in control of all the forces and
all the organs. The details of this method of inviting
sleep will not be the same for the strong and the weak.
The principle, however, is one and the same, viz., the
proper direction of vital energy to brain and muscle,
according to the condition of the individual. The
effect of brain and muscles combined, under direction
of will, counteracts the one-sided automatic whirl of a
little portion of gray matter that has come to antago-
nize normal sleep and to make night a source of gloom
and unrest.
O -_————————

OUR NEW BOOK ON MAGIC.

Were it possible for Houdin, or Heller, or Herrmann,
the great sleight-of-hand performers and professors of
magic of a generation not yet past, to appear again
upon the scene and enjoin the publication of this
volune, as an infringement upon the rights and privi-
leges of their confreres and successors, we do not doubt
that they would promptly take most vigorous meas-
ures in such direction. So too, most likely, would be
the disposition of the great majority of the jugglers and
trick performers of all kinds, including not a few actors
of some repute, who endeavor to cater to the public
amusement by providing entertainments in which some-
thing more or less mysterious is introduced; for this
book is the most complete exposé yet produced on the
subject of magic and stage illusions, It is something
unique in its way, in that the subject is treated on such
broad lines and so exhaustively—being the first time,
we believe, that so comprehensive a volume has ever
been undertaken. In all explanations and descriptions
of tricks and illusions, as one can readily understand,
it is difficult to make the subject plain by mere words,
no mattzr how exactly the details are gone over, butin
thisvolume the great number of costly illustrations am-
ply supplements the text, making it entirely clear how
numerous illusions have been successfully presented to
the public. The pictures not only afford views ‘‘ be-
hind the scenes,” as it were, but take the reader into
the workshop of the designer and mechanic, and ex-
pose at a glance the inethods and means of producing
what to the general public has been matter of wonder
and astonishment.

The volume, edited by Mr. A. A. Hopkins, with the
Introduction by Mr. Henry Ridgely Evans,is divided into
five books, the first covering conjurors’ tricks and stage
illusions,comprising mysterious disabpearances, optical
tricks, miscellaneous stage tricks, conjuring tricks, jug-
glers’ and acrobatic performances, fire eaters and sword
tricks, ventriloquism and animated puppets, shadow-
graphy, mental magic. Book II treats of ancient magic-
including temple tricks of the Greeks and their miracu,
lous vessels, the origin of the steam engine, Greek lamps
and toys, ete. Book III treats of science in the theater
and Book IV of automata and curious toys.

In ** Photographic Diversions,” which forms the sub-
ject of Book V, a great deal of interesting matter is pre-
sented, never before brought together in book form, in-
cluding especially a description of the method of taking
and projecting moving photographs, as the vitascope,
the cinematoscope and the mutograph. The chapter
on trick photography comprises apparatus for taking
silhouettes, artificial mirage, duplex photography, illu-
sive and spirit photography, a multiple portrait, multi-
photography, a photographic necktie, ete. On another
page will be found an illustrated article taken from this
work, and the formal announcement of the publishers
appears in the advertising columns.
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TRIPE AND ONIONS.

Scientific research has again knocked all the stuffing
out of one of the most popular of gastronomic theories
—namely, that the humble but appetizing tripe (with
onions) was exceptionally digestible. Even Brillat-
Savarin had not a soul above well dressed tripe for
supper, mainly on the ground that it was at least
‘“light” on the stomach—certainly much ‘‘lighter”
than beef, mutton, or any other kind of meat. That
theory must now be abandoned in the face of the con-
clusions to be drawn from extensive experiments car-
ried out by Dr. P. Solomon, and published in statisti-
cal form by the United States Agricultural Depart-
ment. The experiments were divided into two three-
day periods. In the first period the diet consisted of
tripe, bread, butter, and a little flour; in the second,
an equivalent of meat was substituted for tripe, and in
both instances beer was used as a beverage. The de-
tails of the chemical analyses cannot be entered upon.
Suffice it to say that Dr. Solomon arrived at the con-
clusion that ‘‘in general there is no marked difference
in the digestibility of tripe and meat.”
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A NOVEL BURGLAR ALARM.

An alarm which may be used in connection with a
door or window, exploding a cap on the unauthorized
opening of either, is shown in the accompanying illus-
tration, and has been patented by Clayton L. Knapp
(address Mrs. Coralie J. Knapp, No. 104 West Ninety-
second St., New York City). It is shown attached to a
door, a plate secured upon the jamb having at one end
a recessed portion, in which turns a disk or wheel hav-
Ing a number of pockets, each adapted to receive a
cap, while in the back of the disk are ratchet teeth.
Hinged on the front of the plate is a spring-pressed
hammer carrying a firing pin or stud adapted to enter
one of the pockets in the disk, as the latter is revolved
by means of a dog engaging its ratchet teeth each timme
the hammer is carried outward. Pivoted upon a plate
on the door is a trip bar, adapted to engage the under
side of the projecting end of a cross bar on the ham-
mer, so that, as the door is opened, the hammer will be
gradually raised, as shown in the small view, until it
slips off the end of the trip bar, such movement of the
hammer revolving the disk to bring one of the cap
pockets under the firing pin, and the hammer being
forced down suddenly by the spring to explode the cap.
The trip bar is supported in operative position by a
pin, but it may be carried entirely out of engagement
with the alarin device by turning it rearward, as indi-
cated by the dotted lines. The free end of the trip bar
has on its under side beveled surfaces, permitting it,
when extended, to ride over a beveled surface on the
end of the cross bar on the hammer, the trip bar then
dropping to normal position, as shown in the principal
view, and the alarm setting itself after a cap has been
exploded and the door closed. The device can be
applied to a door opening to the right or left, and a
single alarm will protect both the upper and lower
sash of a window.

ACROSS ALASKAN PASSES.

The discovery of the Klondike gold fields has, of
course, resulted in an awakened interest in Alaska, and
there is hardly a magazine or a newspaper which has
not been filled with either glowing accounts of the find
or descriptions of the diffi-
culties in reaching the new
Eldorado.

Our engraving, for which
we are indebted to Black
and White, shows some of
the hardships to which the
traveler to the Yukon by
the overland route is sub-
jected. White Pass is the
favorite, although it is
fourteen miles longer than
the Chilkoot route from
Dyea. The formerinvolves
a climb of 2,650 feet, the
latter one of 3,500 feet, part
of which is so steep that
it is almost impossible for
a novice to carry a pack
over it. The main draw-
back to the White Pass
route is the long stretch of
swamp which intervenes
between the eastern base
of the range and the lakes
and it is almost impassable.
Men have been employed
to corduroy the road,
which will make it more
passable.

From Dyea the traveler
traverses a three mile grove
of cottonwood and then
follows the river channel
until Sheep Camp is reach-
ed. Here is quite a village
of prospectors, who gather
strength to climb the Pass.
Above Sheep Camp the as-
cent is made by a narrow
cafion barred with bowl-
ders and sharp stones. The
slope is so precipitous that
at times the travelers have
to follow the zigzag trail
on all-fours. At last the
cold summit is reached. 1t
is almost impossible for
even the stoutest Indian to
carrymore than 100 pounds
up this slope, so that trans-
portation is effected in in-
stallments. As the outfit
of the miner is hardly ever
less than from 500 to 1,000
pounds, it will be seen that
the expense is great. No
horse can be got over the
Chilkoot Pass, and the cost
of transporting goods over

the Passes varies from $15 to $25 per hundred, the
goods being delivered at Lake Bennett.

Once over the Pass the whole country is a succession
of lakes, all connecting with each other by outlets
which are often a succession of rapids.

On Lake Bennett is a saw mill which is busily en-
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ENAPP'S BURGLAR ALARM.
gaged in sawing logs into boards for use in building
the boats.

It is now easier to get from the lakes to Dawson than
from the head of the Yukon to Juneau. The river
waters run down, and there is in all the lakes a strong
northerly and northeasterly current. Hence it is quite
possible that the gold seekers may reach their destina-
tion more easily than they can send news of their for-
tnnes to their friends. The inail does find 1ts way trom
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Fort Selkirk to Juneau, but it is a long time on the
way, and in case of bad weather it is often delayed for
several days at a time. At some of the rapids between
the lakes boats have to be tracked.

On Lake Bennett many voyagers have followed
Schwatka’s example, and built rafts of the large birches
which grow alongside the lake. At Lindeman scows or
flat-bottomed barges are the fashion. They are built
of soft white pine, and are generally about 24 feet long,
514 feet beam, and 314 feet deep. Such a vessel pro-
pelled by four oars and a single sail hoisted on arickety
mast is calculated to carry five passengers and two tons
of goods. If it escapes shipwreck in the rapids, it
will answer every purpose, and carry its occupants till
they reach the Klondike or are stopped by the ice.
Travelers who have found their way to Lake Bennett
say that in ten-days with good weather they will arrive
at Dawson. If they do, they will be lucky. Still, the
river is hardly blocked before the first week in October.

The accounts which have been given of the difficul-
ties of reaching the gold fields by way of the Chilkoot
Pass create an impression that the gold seeker carries
his life in his hand, but the journey really involves no
more perils and hardships than hundreds encounter
every year in Canada, Maine, and Northern New York.

How Weeds Are Distributed.

There is always a strife between the various plants
and weeds as to which shall occupy the ground. Some
plants crowd others out. Those producing great num-
bers of seeds will often occupy the ground against those
which produce fewer seeds. Then, again, some plants,
like the thistle or wild lettuce, scatter their seed to the
four winds of heaven, while the séed of the yellow dock
is dropped close to the parent stock. Weed seeds are
scattered with wheat, grass, clover, and other grains.
Some of our worst weeds have been brought into this
country in shipments of cheap clover and other seeds.
And, right here, permit me to remark, Congress ought
to prohibit theimportation of cheap and worthless seed.
from foreign lands, and the legislature ought to forbid
the many fake seed houses in this country from ship-
ping into @hio, unless first tested. Weed seeds are car-
ried and transplanted by
birds and animals, by the
wind, by currents of water
down streamns and ditches,
along highways and along
railroad right of ways.
They are sometimes plant-
ed by foolish persons, and
thus a start given them so
that others may be afflict-
ed. Old fence rows furnish
a steady and undiminished
supply of weed seeds and
so do old abandoned cor-
ners and uncultivated lots.

The railroad right of
ways are the means of
furnishing the farmer an
inexhaustible supply. of ob-
noxious weed seed; the
right of ways being long
narrow strips of land adja-
cent to so many different
farms, will soon seed such
adjacent premises. The
weeds are often permitted
to grow on the right of
ways until they go to seed.
The numerous trains car-
rying live stock seed the
right of ways from one end
to the other. This is de-
monstrated by the great
variety of weeds growing
around Chicago, where so
many railroads center.—
Hon. D. J. Cable, in paper
read before Farmers’ In-
stitute. Harrod, @®hio.

-

LUCIEN BIART, who died
recently, was a talented
author, and although he
chose to veil his scientific
knowledge in the form of
novels, that knowledge was
incontestable, says Natural
Science. A great love of
travel took him, in 1845, to
Mexico, where he studied
archzology and ethnogra-
phy. In addition to hisnov-
els, the chief of which are
‘“Le Roi des Prairies,”
* Entre denx Océans,” ete.,
he wrote a volume on the
red races for the Biblio-
theque Ethnologique, as
well as a monograph on
the Aztecs.
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THE SAVAGE RIFLE—SMOKELESS POWDER AND
EXPANDING BULLETS.

The deadly effect upon gane of small metal-covered
expanding bullets, with high velocity smokeless pow-
der, has been recently satisfactorily demonstrated with
a 0303 caliber Savage rifle, using cartridges with a 0-303
soft nose expanding bullet. The rifle and cartridge
are manufactured by the Savage Repeating Arms Com-
pany, of Utica, N. Y. The flight of the bullet was
2,000 feet per second. Modern 0'303 weapons possess
several important advantages over the old large cali-
bers in flatness of trajectory, absence of simmoke, long
range, increased penetration, high velocity, less recoil,
and light weight ammunition.
The expanding bullet is a big
game projectile. It invariably
expands with an area of lacera-
tion greater than ever produced
by any projectile before used. Without calculating the
effect of the nervous shock, it is easy to see from the
accompanying illustrations that immense splintering
and laceration was produced. The largest game in the
world, the royal Bengal tiger of India, the elephant
and rhinoceros of Central Africa, are now being suc-
cessfully hunted and slain by sportsmen using the
0303 caliber rifle. Sportsinen who have never tried the
small caliber rifles and smokeless powder ammunition
are somewhat skeptical as regards the Kkilling or stop-
ping power of small metal-covered expanding bullets.
The secret of the deadly effect of these small pro-
jectiles lies in their expanding qualities and extraordi-
nary high velocity, which impart a percentage of
energy to the otherwise inert flesh
and bone; and these substances
being acted upon by so quick a
blow become themselves projectiles,
lacerating the surrounding tissues
and bone. The high velocity re-
sulting from the use of smokeless
powder is only possible when con-
fined by small calibers. If a bullet is omitted from
one of these cartridges and the primer struck, no
explosion of the powder will occur. The rapid twist
of the rifling and the great pressure of smokeless pow-
der compels the use of some less yielding metal than
lead, as a soft lead bullet would strip and be blown di-
rectly out of the barrel.

The difference in the weight of one grain of smoke-
less powder adds considerably to the pressure. The two
accompanying figures [represent the expanding bullet
before and after being fired. This bullet weighs 185
grains. The metal covering is made of a soft light
metal which does not injure or wear the rifling of rifle
barrels. Extremely high velocity is attained by the

WOUNDS CAUSED BY SMOKELESS POWDER AND
EXPANDING BULLETS

comparatively slow combustion of smokeless powder,
which continues its expelling action, accelerating the
speed of the projectile until it leaves the muzzle of the
gun. In the accompanying exhibit the bone and
tissue were literally pulverized by the missile. These
bullets, when they strike, spread, tearing and cutting
in all directions.

-

fmproved New York Postal Service.

The improvements in progress and contemplated in
the United States postal service at the great New York
office, and which have been actively promoted by the
Postmaster-General during his recent visit, bid fair to
mmake the postal business at this populous and busy
center one of ideal excellence. The pneumatic tube
system which is to connect the main office with Brook-
lyn, the Grand Central station, and the Produce Ex-
change is being rapidly pushed forward, the six pipes
connecting therewith entering th'e wall of the Federal
building at the corner of Park Row and Mail Street.
It has heen arranged that the compressed air necessary
to operate the system will be furnished by the dynamos
of the new electric plant recently established in the
building. As the New York office, large as it is, has
long been greatly embarrassed for room, arrangements

have been made for gaining considerable space for the
accommodation of mail wagons on the northside of the
building; but of more importance still are the plans by
which it is being provided that incoming mails, to be
dispatched abroad by steamship, shall be assorted for
their several destinations on the trains by which they
arrive, thus relieving the New York office of a vast
amount of work, and the extra handling of great quan-
tities of mail matter, as well as promoting quick dis-
patch, Another improvement, which will be particu-
larly agreeable to all travelers arriving from abroad,
has also been planned.

Heretofore letters addressed to passengers on incom-
ing steamers, which sometimes form a large mail, have
been put in the hands of the consignees of the vessels,
and so have not been received by those to whom they
were addressed until after the vessels arrived at their
docks. Instead of this method, it is now proposed to
send this mail down the harbor to meet the steamers as
they come in, employing therefor the boats that take
the incoming mails from the steamers at quarantine.
In this way the pursers will be able to sort and deliver
mail matter to the incoming passengers aboard the
steamers—a delivery which would generally be some
hours in advance of that now accomplished after land-
ing, affording a most signal convenience to the passen-
gers. People are never so hungry for greetings from
their friends or news of what is going on in the world
as on arriving in port from an ocean voyage, and the
contemplated improvement cannot fail, therefore, to
be correspondingly appreciated.

Automobile Vehicles in Warfare.

In an article discussing the above subject in La
Revue Technique. Col. Fix examines the requirements
and conditions which must be met in order to achieve
suceess.

Since all military vehicles must be both solid and
simple, many features which might be otherwise accept-
able must be omitted, says the Engineering Magazine.
Roads which in time of peace are good soon become
neglected and demoralized in timne of war, and a vehicle,
like a soldier, should be able to accommodate itself to
all inconveniences. Tires of rubber, whether pneumatic
or solid, are inadmissible, both because of the greater
weight to be carried and because of the rough usage to
be endured. Iron tires alone meet the requirements,
and, in view of the great torsional strains, the hubs
should be larger than they would otherwise need to be,
while, in order to clear surface obstacles, the diameter
of the wheels should not be less than that now found in
field artillery.

Electricity is barred as a motive power, onaccount of
the impracticability of charging accuinulators in the
field or en route, and steam or petroleum motors alone
remain, between these steamn having the preference, at
least for greater powers, since the petroleum motors at
present are not satisfactory above ten horse power.

Practically an automobile vehicle for military service
must be a carefully designed steam traction engine.
planned to haul artillery and supply trains anywhere
where horses can go ; the questions of speed and per-
sonal coinfort, so important in pleasure vehicles, need
hardly be considered.

Col. Fix shows some very interesting figures relating
to the cost of horses in military service, and makes out
a strong case for the side of the machine, and it is not
at all unlikely that the use of machinery in warfare
may soon enter the field service as extensively as it has
already entered other departments.

—— . r—
Recovery of a Body on Mont Blanc.

In October, 1866, Captain Henry Arkwright, the
guide Michel Simmond and two porters, Fran¢ois and
Joseph Tournier, were killed by an avalanche on the
Grand Plateau of Mont Blane. The bodies of the guide
and the porters were found a week after the accident,
but that of Captain Arkwright was only found last
month. The entire body was recovered. with the ex-
ception of the head and feet. The right hand was
marvelously lifelike. The ice had preserved in it the
red tint of the blood. He was found with all his jew-
els and white handkerchief in his pocket with his name
onit. An inquest was held on the remains and they
will probably be buried at Chamounix. The body was
recovered 9,000 feet below where he was killed thirty-
one years ago.

AN ANKLE BRACE FOR SKATERS.

The illustration represents a device designed not only
as a support for weak ankles, but to prevent the tiring
of the ankle during long exercise in skating, while it is
also intended to give the skater better control over
the skates. The improvement has been patented by
Carl Engberg, of St. Joseph, Mich. The device is applied
on the inside of thefoot, and has an uppersection made
fast by straps, to which is pivoted a lower section hav-
ing an integral arm extending alongside of the sole, the
arm having at its forward end a jaw adapted to clamp
the edge of the sole, while its rear end terminates ina
claw adapted to engage the side surface of the heel, as
may be seen in the outline view. Thearm forms virtu-
ally a clamping arm, in connection with a screw passed
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through a bracket at its bottom, and entering an op-
posite threaded bore in a sleeve which terminates at
its outer end in a claw. Pivoted to the head of the
screw is an adjusting arm having at its lower end a
cam surface, and after this arm has been turned to
effect a ready engagement of the claws with the sides
of the heel its outer end iscarried up against the lower

ENGBERG'S ANKLE BRACE FOR SKATERS.

section of the shank and secured in such position by a
sliding loop or equivalent device, the cam surface then
engaging the clamping arm to hold the claws firmly in
engagement with the heel. The device being applied
on the inside of the, foot, its presence is not especiall
noticeable.

A NICOTINE ABSORBING, SMOKE COOLING PIPE,

To prevent nicotine and other unhealthy substances
from passing to the mouthpiece of a pipe when one
is smoking, and also to cool the smoke as it passes
through the pipe, with the view of rendering smoking
more pleasant and innocuous, the improvement repre-
sented in the accompanying illustration has been pat-
ented by William S. Hannaford, of Pasadena, Cal. Fig.
1 is a sectional side elevation of the pipe, of which Figs.
2, 3 and 4 are modifications. As shown Fig. 1, the bowl
is adapted to be screwed to the enlarged end or sub-
bowl of the stem, and in the bottom of the bowl are
smoke outlets terminating in a recess covered by blot-
ting paper or similar material, this cover closing the
top of a spiral passage connected at its middle with a,
central opening in the cover. The outer end of the
passage connects with the inner end of the bore in the
stem, and the under side of the spiral passage rests on
an absorbing pad. By unscrewing the bowl, the cover
and the absorbing material may be renewed from time
to time to keep the pipe always in a fresh condition.
In Fig. 2 the coil or spiral passage and absorbing wad
are shown arranged in the stem of the pipe, there being
nine inches of smoke passage in the coil, and the stemn
being also suitable for use as acigar holder, although a
special arrangeinent for a cigar holder is shown in Fig
5. Figs. 3and 4 represent a pipe filled from above and
from below, in the former case the bowl unscrewing
and in the latter case a metal shell sliding out below.

= .

W

)g\ \}:
HANNAFORD’S TOBACCO PIPE.

Fig. 6 represents a combination coil and wad made by
rolling up two strips of paper, one being thin and half
an inch wide and the other blotting paper five-six-
teenths of an inch wide, the arrangement in either
caseaffording a long spiral path for thesroke in a com-
paratively small space, and the smoke in its travel de-
positing nicotine and other impurities.
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The New Southampton Record.

It is a matter for national pride that both the west-
ward and eastward record between Southampton and
New York are now held by American-built ships. The
St. Paul has held the westward record for more than a
year, and the St. Louis has now broken the eastward
record by the trip ending at Southampton on Septem-
ber 8, the time of passage to the Needles being six
days, ten hours and fourteen minutes. The record of
the Hamburg line steamship Fuerst Bismarck, which
was held since September, 1893, was lowered by forty-one
minutes, and the St. Louis broke her own best previ-
ous record by one hour and sixteen minutes. What is
particularly gratifying is that the American ships have
been taking away the records from the German ships
which were based upon Clyde-built models, and it all
goes to prove that it is no fault of our shipbuilders
that we have not long ago regained the maritime posi-
tion which we held some forty years ago when our
tornage was almost that of Great Britain.

AN IMPROVED LATHE.
The accompanying illustration represents a ten inch
foot power engine lathe, which when desired is also
furnished with a countershaft for power. It differs
from other lathes of its class in that it is much heavier
in design, and great care has been taken to secure the
utmost strength for the amount of material used. It
is manufactured by the W. P. Davis Machine Con-
pany, Rochester, N. Y., and is strictly a high grade
lathe in every particular. The following dimensions
will assist in determining the relative strength and
driving power of the tool. Front bearing, 23 inches
long, 134 inches in diameter ; back bearing, 1% inches
long, 1){inches in diameter ; nose of spindle, 1% inches
in diameter, 10 threads to the inch. Hole in spindle
9 16 inch, conforms to Morse taper. Swings over ways
104 inches ; swings over rest 7 inches ; distance
between centers, 324 inches. Cone has three
sections : 84, 434, 514, face 135. Ratio of back g
bearing, 714 to 1.
—_— st
The Origin of the Weather Bureau.*
BY PROF. CLEVELAND ABBE.

The writer well remembers the day when,
as a youth, over forty years ago, he visited
Merriam, ‘‘the Sage of Brooklyn Heights,”
whose publications had awakened his attention
to the possibility of publishing reliable daily
weather predictions.

In those days the New York evening papers
printed a daily weather bulletin, furnished by
the enterprise of the telegraph companies, which
gave the temperature, wind and weather for
some early morning hour at a large number of
stations scattered over the whole country. Had
these items been displayed graphically upon a
map of the country, it would have been possi-
ble to practice daily forecasting for New York :
but as this was not done by the newspapers,
the readers probably picked out only a few
interesting temperatures as items of news, and
never realized how nearly they had in their
grasp the power of predicting the weather.
But 1 suspect that this daily charting is
precisely what Merriam may have privately done,
and on which he may have based his occasional
public predictions of ‘‘heated terms” and ‘‘cold
terms.”

If those telegrams had contained the readings of
the barometer in addition to the other items, and if
Merriam had charted them, as Espy and Henry were
then doing, he would undoubtedly have been able to
add also the prediction of storm winds and rain. If
Merriam’s manuseripts are still in existence, they
would afford valuable material for a history of mete-
orology in America. An old scrapbook of mine, begun
in the year 1851, still reminds me of my vivid interest
in the prediction of the weather by rational methods.
It was not until ten years later that I realized that
this daily telegraphie bulletin in the New York news.
papers was directly due to Prof. Joseph Henry, who
in 1849 had asked that these weather items be tele-
graphed for the use of the Smithsonian Institution,
in order that he and Espy might study the origin,
development and progress of Awerican storms. From
1842 to 1857 James P. Espy-was the official meteorolo-
gist of the United States, and carried on his work in
co-operation with the army, the navy and the Smith-
sonian.

No man ever had a broader appreciation of science
for its own sake, and also of science as a means of be-
nefiting mankind, than Prof. Jeseph Henry, the noble-
hearted first secretary and organizer of the Smith-
sonian. His natural gifts and his scientific researches
were well known before he was elevated to this posi-
tion, of whose duties and responsibilities he entertained
the most exalted conception, and to which he was
faithful to the last.

There is scarcely a branch of practical or applied
science that he was not able to advance ; among these
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telegraphy and meteorology, with their applications
to the benefit of mankind, stand pre-eminent. In
1848 Redfield, of New York, Loomis, then of the
Western Reserve College at Hudson, O., and Espy,
of Philadelphia, were the leaders in the study of
storms. Henry was the friend of all, and indorsed
and advanced their views. The telegraph companies,
recognizing and acknowledging their indebtedness
to him for his discoveries and inventions in electrical
matters, granted him freely those daily weather dis-
patches that he asked for and which enabled him
to be the first to demonstrate systematically the truth
that Redfield, Espy and Loomis had long maintained ;
i. e., that through the telegraph, although then in its in-
fancy, we had the power to predict the coming storius.
The Morse telegraph line was open for public business
in April, 1845, and in 1846 Redfield published his con-
viction of the probable value of the telegraph and the
daily chart ; it is on record that merchants in New
York, Boston and Cincinnati, in their individual eapa-
cities, were often guided by weather reports tele-
graphed from a teéw neighboring stations. But sys-
tematic and public work for the benefit of all was the
object that Henry had in view. To this end a daily
telegraph bulletin was compiled at his request, and
was communicated both to the Smithsonian and to
the daily press. To this end he immediately displayed
this same data daily on a map at the Smithsonian
Institution. To this end he constantly interviewed
members of Congress as to the proprietyand the neces-
sity of a public weather service, illustrating his talk
by actual predictions for Washington. To this end
finally, in 1864, he was preparing;to revive his map,
which had been temporarily discontinued during the
war, when a disastrous fire in the Smithsonian build-
ing checked all further work in this direction. But

Henry's agitation of the importance of the subject did
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not cease, as is shown by the testimony of several
members of Congress whom he interested in the sub-
ject. Meanwhile, England, Holland and France had
awakened to the possibilities of the case.

Owing to the labor of Espy, Redfield, Loomis and
Henry, there was widespread throughout this country
a conviction that something useful could be done in
the way of weather predictions. When the writer
proposed the subject in May, 1868, first to the trustees of
the Cincinnati Observatory, then to Mr. John A. Gano,
as editor of the Cincinnati Commercial, subsequently
again to him as president of the Chamber of Com-
merce, there was an imnmediate response to the effect
that ‘‘this is what we have long been doing for our in-
dividual businessinterestsand will be glad to have you
do for the city asa whole.” When, in August, 1869, on
behalf of Cincinnati, he mnade a similar proposition to the
Chicago Board of Trade looking to co-operation, there
was a temporary difficulty in acceptingit ; but an edito
rial in the Chicago Evening Journal called publicatten-
tion to the nature and immportance of the work, and ** The
WeatherBualletinof the Cincinnati Observatory ” began
September 1, 1869. When in December, 1869, Prof. 1. -A.
Lapham’s memorial to the Academy of Sciences was,
by the Hon. E. D. Holton, converted into a memorial
to the National Board of Trade, and by the Hon.
H. E. Paineinto a mnemorial to the Senate and House of
Representatives at Washington, there was from each an
imnmediate favorable response. Prof. Henry was at hand
tosay that from ascientific point of view the scheme was
thoroughly sound ; the representatives from Ohio were
at hand to say that the work was being successfully
done in Cincinnati ; Gen. Myer wason hand to say that
the Army Signal Corps were ready to carry out the
practical part of the great national work. Thus Mr.
Paine’s bill was rapidly forwarded through the various
stages of legislation, and the act of February 4, 1870,

accomplished the great object that had been held
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steadily in view for forty years by Henry and his co-
laborers—a national weather bureau was established ;
another department of science was recognized as of
eminent utility.

During the past twenty-seven years the American
publie, and for that matter the world at large, has.
with increasing admiration, viewed the energy, the
accuracy and the practical value of the work of the
Weather Bureau. Those who admire climatology as
well as those theoretical students who deal with the
difficult mechanical problems involved in meteorology
have sometimes felt that the bureau pays too little
attention to scientific investigations, and that many
nice points are lost sight of in the breadth of the work
and the rapidity of execution that has always been
imposed on us by the public and by our successive
chiefs.

But, whatever reason there may have been for this
criticisin, it is likely to be removed if the plans of our
present chief are allowed to come to full fruition.
The fact is that meteorology, considered as the scientific
study of the laws of atmospheric phenomena, is not
yet in a perfectly satisfactory position. This is not to
be wondered at when we recall that, in 1870, Ferrel
was the only man who possessed clear views of the
mechanical problems involved in the movements of
the winds.

His work was broad and general, and it was neces-
sary to collect more facts before attempting any future
developments in unraveling the mechanics of the at-
mosphere. Since those days our knowledge of the
laws of mechanics and thermodynamies, as applied
to the air, have been advanced by the study of skillful
mathematicians and physicists. Simultaneously with
their work, the publication of daily weather charts, and
the exploration of the air by means of high moun-
tain observatories and by balloons and kites and the
spectroscope, has given us such a solid obser-
vational basis that we can now begin to handle
the problems of nature in a manner that pro-
mises partially to satisfy the demands of exact
science.

If our universities would give dynamic me-
, teorology a prominent place in their courses of

study, it would greatly facilitate our future
progress and the development of a new race of
students. In the matter of observations, the
most desirable improvement is the invention of
some method by which to ascertain the actual
condition of the air as to pressure, temperature
and moisture at a considerable height above
the ground. When Prof. Moore shall be able
to realize his ideal of obtaining, at any moment,
the wind and temperature from any altitude
up to two miles by means of kites or other
devices, we hope to have a satisfactory solution
of this problem, and shall be able to apply the
recent development of mechanical ideas to coin-
prehensive studies of the atmosphere.

Luminous Photographs,

These photographs, according to J. A. Ran-
dall, in an article on ‘ The Magic and Mystery
of Photography,” published in the American
Journal of Photography, were first introduced
at a ball in Vienna, where programmes were decor-
ated with a luminous picture representing an alche-
mist at work. ‘‘There are several ways of making
luminous photographs, the simplest being that of
W. B. Woodbury. A sheet of cardboard is coated
with a luminous paint and exposed to light under
a glass positive or transparency. On removing the
cardboard to a dark room a striking and brilliant
phosphorescent image is seen, with all the gradations of
the positive. The effect may also be produced by ar-
ranging a series of glass tubes containing a phosphor-
escent substance behind a thin glass positive. On ex-
posure to light the luminosity of the tubes will shine
through the positive in proportion to its density.
When viewed in the dark, a glowing image is the re-
sult.

“*“ Another method, which can be applied to an ordi-
nary print on thin paper, is as follows: Take a
sheet of cardboard and spread over it as evenly as
possible a thin coating of starch paste; when still
tacky, dust over it an even layer of powdered calcium
or barium sulphide, rubbing it well over with a brush
to make it adhere in every part. Then take the print,
which should be light, and fixed and toned as usual,
and saturate it with a mixture of castor oil and oil of
turpentine, taking off all excess with a clean rag. The
print, thus made semitransparent, is next pasted upon
the prepared cardboard, and the whole well dried be-
fore the fire. A print thus prepared, when exposed to
light, receives the rays on the phosphorescent sulphide
beneath, which becomnes luminous in proportion to the
absorption which has taken place ; it is, therefore, lu-
minous in the dark by the light transmitted. A silver
print is soon destroyed by this process, for the sulphide
attacks the image. It can be applied to the carbon or
other processes not havingsilver as a basis. Moonlight
pictures and landscapes give the wmost striking effects
as luminous photographs.”
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Sorrespondence.

Inventor of the Gimlet Screw ?
To the Editor of the SCIENTIFIC AMERICAN :

We have read with much interest the sketch in your
issue of August 28 of Hayward Augustus Harvey, and
while we do not wish to appear hypercritical, and have
no desire to detract in the slightest from the merits of
the Harveys, yet, as the article purports to be original,
we think that, for your own credit and for historical
accuracy, one or two statements therein should be
corrected.

For instance, you state (referring to Gen. Thomas W.
Harvey) ‘‘ he was the inventor of the gimlet pointed
screw,” the fact in this particular case being that the
inventor is not known ; for, as we have stated in previ-
ous communications which have heen published, gim-
let pointed screws were undoubtedly made as early as
1755, for in September, 1879, there was exhibited at the
Worcester, Mass., musical festival a piano insecribed
‘Jacobus Kirckman, Fecit, Londini, 1755,” and numer-
ous gimlet pointed screws were taken from this instru-
ment, apparently inserted when the piano was origi-
nally constructed.

In a work entitled *‘ Recueil de Planches sur les Sci-
ences et les Arts Liberaux et les Arts Mécaniques,” Paris,
1771 (Plate 7, Fig. 7, Planche 9), is an illustration of a
screw with beveled nicked head and tapering shank
threaded to the point.

The drawing of the slotted head cold rolled screw
which you illustrate is misleading, as the cut shows a
head sufficiently enlarged to correspond to the diame-
ter of standard thread ; the fact in the case being that
this enlarged head on the comparatively small sized
wire was made cominercially possible only through the
inventions of Mr. Charles D. Rogers.

The work performed by Mr. H. A. Harvey in rolling
threads was the use of a series of three cylindrical dies
or rolls for developing a thread of sufficient depth to be
used for wood screw purposes in place of flat dies, which
had for many years previous been employed in Connec-
ticut and elsewhere for the rolling of machine screw
threads. For these three cylindrical dies or rolls he
finally substituted a single roll having the grooves and
ribs on its surface, but the use of this invention has
been abandoned. OLNEY ARNOLD (second),

Secretary American Screw Company.

Providence, R. 1.

Andree’s Balloon Expedition.
To the Editor of the SCIENTIFIC AMERICAN :

In this journal for September 4, page 150, there is a
quotation from a letter written by Dr. Nils Ekholm to
a Swedish paper. There are one or two errors in this
paper which should not pass unnoticed. The balloon
could not possibly have risen to 25,000 feet, as this
- would have required throwing off several tons of bal-
last. French journals just arrived give full accounts
of the launch of the balloon. The original balloon, of
68 feet diameter and containing 162,000 cubic feet, was
enlarged last winter by putting in a strip 37'5 inches
wide around the equator. This enlarged the capacity
to 180,000 cubic feet. At the first the loss of gas was
890 cubic feet a day, or one-half per cent. Owing to
necessary repairs and unavoidable punctures, however,
the loss of gas at the start amounted to 1,770 cubic feet
a day, or one per cent. This does not seem excessive,
though double what had been anticipated.

Dr. Ekholin gives the balloon a voyage of from 22 to
24 days, but it is not easy to understand his computa-
tion. The lifting power of the balloon was over 12,000
pounds. The total weight of the balloon and neces-
sary cordage ought not to have been much over 2,000
pounds, and the three men would weigh 500 pounds.
This would give over 75 days’ flotation. It is probable
that Dr. Ekholm has computed in the weight of the
car, instruments, steering apparatus, etc. It is cus-
tomary to calculate everything movable as ballast to
be used in an emergency, the voyagers finally clinging
to the ring of the balloon. In many cases a disabled
balloon has been able to keep afloat, even after it
touches ground or water, for the release of a part of the
weight by touching keeps the balloon going.

The start of the Eagle was Sunday, July 11, at 14:35
hours. Its first bound was to a height of 830 feet, but
immediately after there was a drop, owing to a recoil,
little understood at present, which almost invariably
attends an ascension in a high wind. Andrée at once
threw off 460 pounds ballast (estimated probably from
the bags of sand emptied). This left him only 880
pounds of sand ballast, as most of the ballast consisted
of food and ropes. The balloon at once rose to about
2,600 feet, just clearing Vogelsang Island. The balloon
was visible over an hour and presented a beautiful
sight asit sailed away toward a point a little north of
Franz Josef Land, or about where the intrepid Nansen
boldly left his steamner Fram to push as far north as
possible.

There is not the slightest doubt that, under proper
auspices and with a full comprehension of the problem,
a balloon voyage can be made to the pole, and this too
with much less hazard than is ordinarily thought. It

is a signiflcant fact that, notwithstanding the extreme
doubt of the safety of Andrée, the French are already
planning a second attempt to reach the north pole by
balloon. There should be a thorough study of the
problem of releasing a balloon in a high wind and of
overcoming the peculiar recoil. It would be a grand
thing if the balloon could be brought to this country
and a voyage be made to Europe. °This would be in
the track of numerous steamers and the least untoward
event would not be absolutely fatal, as it is likely to be
in the Andrée voyage. Such a trip would serve to give
one perfect confidence in the power of the balloon and
would also give invaluable experience in managing a
balloon in a long voyage.

Above all, efforts should be primarily directed toward
maintaining the balloon at an altitude of 6,000 feet or
so. It ought to be just as easy to do this as to keep it
at a lower level. If a smaller balloon has its neck con-
nected with the larger, the overflow can be caught by
it, and after enough gas has leaked from the large
balloon, the smaller could be emptied into it and it
would then serve as ballast in an emergency. At 6,000
feet the currents of air are about three times as rapid
as at the earth, and they are far more constant. It has
been demonstrated that practically the same distribu-
tion of pressure in highs and lows occurs at the pole as
in lower latitudes ; hence any current setting strongly
to the north would be likely to accomplish the object.
Paradoxical as it may seem, any wind near the pole is
a favoring one to take one there and the same wind (in
fact, wind at the pole) is a favoring one to bring one
back. ]

At the height of 6,000 feet there would be far less
danger of rain and fog/freezing on the balloon—a circum-
stance that would be practically fatal. At 6,000 feet the
precipitation, if any, would be rarer, which could be
swept off, but this would be impossible with ice or
frozen sleet. It is not generally knowun that this country
holds the record for a long distance voyage. La Moun-
tain and three companions, on July 1, 1859, sailed from
St. Louis, Mo., and landed in Henderson, N. Y., 870
miles in 19 hours. Most of the voyage was at about
7,000 feet, and it is certain that no such record could
have ever been made at a much less height.

H. A. HAZEN.

Washington, D. C., September 3, 1897.

The Production of Large Artiticial Diamonds.

Consul Germain, of Zurich, says: Diamonds of a
very small size have been produced artificially hereto-
fore, but no one has as yet succeeded in producing
large ones. Mr. E. Moyat claims to have discovered a
new process by which to produce diamonds of large
dimensions. In principle, his process is about the same
as the one already invented by others, and that is to
obtain erystallized carbon out of iron and coal, by
means of high pressure and high temperature. Yet
there is some improveient in the Moyat process as re-
gards the technical operation. Pulverized coal, iron
chips, and liquid carbonic acid are placed in a steel
tube and hermetically sealed. The contents are then
subjected to the action of an electric arc light by
means of two electrodes introduced into the tube. The
iron liquefies, is then saturated by part of the pulver-
ized coal, at the same time the liquid earbonic acid
evaporates, thereby creating an enormous pressure on
the mixture of iron and coal. This pressure again con-
siderably increases the dissolution of the coal in the
liquid iron. While the mixture is cooling, the carbon
crystallizes partly in the form of real diamonds and
partly in the formn of similar stones. These crystals
are then segregated by dissolving the iron in diluted
muriatic acid. The mixture, by the above method, re-
mains under high pressure during the operation of the
electric current, while by other methods the pressure is
obtained later on only by mneans of the rapid cooling
process of the crucible.

—_— et —
Asiatic and African Explorations in 1896.

The long list of geographical explorations accom-
plished during 1896 includes, says the Popular Science
Monthly, the exploration of a large region pertaiuing
to the upper Yang-tse-Kiang River, Chinese ewmpire,
by M. Bonin, a French officer in Tonkin, who visited
countries not previously traversed by Europeans, and
has been able to make important corrections in the
map of the Yang-tse-Kiaug and its tributaries. Dr.
Sven Hedin. in exploring the Takla Makan, a continua-
tion of the Desert of Gobi, has found the ruins of two
of the towns said to be partly buried in the desert, and
has made interesting investigations on the past.and
present hydrography of the Lob Nor region. M. D.
Kiements, sent out by the Siberian Geographical
Society to the Khengai Mountains of northwest Mon-
golia, found a great glacier on the western slope of the
mountain, and everywhere signs of former volcanic
activity. A Russian expedition has been exploring the
course of the Amu Daria, with a view to ascertaining
if it would be possible to divert its waters by means of
a canal into the Caspian Sea. The exploration of Asia
Minor, predominantly arch®ological, has been con-
tinued by young men of the University of Oxford.
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Science Notes,
The largest known flower is said to be the Raffiesia,
of Sumatra, whose diameter is nine feet, and which
swmells like a piece of putrid beef.

On July 8 the Geographical Institute of Lisbon,
founded in commemoration of the four hundredth an-
niversary of Vasco da Gama's departure for the Indies,
was opened by the Geological Society of Portugal, says
Natural Science.

Paris barbers and hairdressers are now obliged by
the police to take sanitary measures in carrying on
their business. Elaborate regulations have been sent
out requiring them to use only nickel-plated combs,
to substitute pulverizers for powder puffs, to cover
the hair cut off with sawdust and have it removed at
once, to wash their hands before working on a cus-
tomer, and to place all metallic instruments, razors,
shears, combs, cutting inachines, ete., in a solution of
soap and boiling water for ten minutes before they are
used.

The city of Breslau recently consulted the chemists
of the university respecting some old manusecripts of the
sixteenth century, which damp and old age had made
quite illegible in some parts. A remedy was very
easily found. It was ascertained that gall nut ink had
been used, as had been expected. When painted
with a one per cent alcoholic solution of tannic acid,
the characters becaine at once fairly discernible. Am-
monium sulphide brought them out again in full dis-
tinctness. This is the well-known cure, which once
more has proved reliable.

William Pierson, San Francisco, donor of the Pierson
photographic lens to the Chabot Observatory in Oak-
land, has offered to bear the expense of sending Prof.
Charles Burkhalter, astronomer in charge of the ob
servatory, to India to take observations of the solar
eclipse next spring. The Board of Education decided
recently to grant Prof. Burkhalter leave of absence
from October until May 1 with full pay. Prof. Burk-
halter confided to friends that, had the leave not been
granted, he would have handed in his resignation.
He is particularly anxious to observe the eclipse, as he
has invented an appliance for use in astronomical
work which he wishes to test, and from which he ex-
pects great results.

Emperor Francis Joseph, of Austria, has given his
consent to the union of the two great imperial libra-
ries at Vienna, the Hofbibliothek and the Kaiserliche
Familienfideicomnmisbibliothek. The step is taken in
order to do away with the purchase of duplicate
books, but one result will be the throwing open to
students of the private family library, which hitherto
has been reserved for the use of members of the im-
perial household. The library is noted for its enor-
mous collection of portraits as it includes the collection
begun by Archduke Francis, of Tuscany, in 1784, which
now contains 90,000 portraits, 22,000 engravings fromn
the collection of Lavater, the physiognomist, and 100,-
000 portraits detached from printed books.

From a series of investigations on the etfect of cuta-
neous excitations on the forimmation of red blood cor-
puscles, Prof. H. Kronecker and Dr. A. Marti, writing
in the Atti dei Lincei, draw the following conclusious :
(1) Feebleirritations of the skin promote the formation
of red blood corpuscles, but modify the formation of
hemoglobin in different ways. (2) Strong irritations
of the skin determine a diminution of the nuwber of
red corpuscles, and, in a minor degree, of the hemoglobin
contained in the blood. (3) Darkness diminishes the
number of blood cells ; after about a fortnight, a min-
imuwm isreached, which is followed by a limited increase.
(4) Continued exposure to intense light (even at night
with electric light) induces the formation of red blood
corpuscles, and also, in a lesser degree, of hemoglobin.

The State of Indiana has undertaken to defray the
expense of publishing annually the Proceedings of the
Indiana Academy of Science, and the two reports, for
the years 1894 and 1895, for the printing and publication
of which the State has paid, have just cowe to hand, says
Nature. By publishingthe proceedings of the Academny
the State secures, without further expenditure, the ser-
vice of a number of investigators working in various
departments of science, and spending a large portion
of their tiine upon new problems the solution of which
is of importance to the development of the Indiana
commonwealth. These investigators, who constitute the
best authority in the State upon their several subjects,
will act without pecuniary compensation with the legis-
lative body of Indiana, just as the National Academy of
Sciences acts in conjunction with the United States
Congress. They will freely advise the legislators when
consulted upon scientific subjects, and assist in giving
direction to scientific investigations undertaken by the
Legislature as a basis for logical laws. The work of an
academy like the Indiana Academy is an important
factor in developing mineral, vegetable and animal re-
sources, and it greatly strengthens educational agencies.
The State has thus acted wisely in giving encourage-
ment to the scientific workers within its borders, and
doubtless the funds it has undertaken to provide will
be returned a thousandfold.



184

Srientific dmevican,

[SEPTEMBER 18, 1897.

i

COMPLETION OF PART OF THE BOSTON SUBWAY.
Somne years ago the horse car system of the city of

the city is traversed in all directions by electric cars,

almost the entire suburban district as well

our engravings.

as the city proper. After the introduction
of the trolley, it soon became apparent that
Boston required additional facilities for the
transportation of street car passengers to
the lower parts of the city. It was found
that the problem of rapid transit was not
solved by the trolley, owing to the over-
crowding of traffic at certain points. The
wholesale introduction of the trolley did
not tend to improve the appearance of the
handsome city, and the wires were particu-
larly objectionable on Boylston and Tre-
mont Streets, where they ran at the side of
the Public Garden and the Common. The
congestion of traffic on these twostreets was
very bad, and at times a solid line of cars
made travel well nigh impossible.

The problem was not one of providing
rapid transit for a long distance, but of fa-
cilitating traffic upon certain existing and
stated routes within a very small area, about
one mile long and one-quarter of a mile
wide. After a lengthy discussion of the
matter, the Boston Transit Commission
decided upon a subway systemn under
certain streets by means of which the elec-
tric cars would be diverted from the surface
of the streets on some of the heaviest lines
of travel, and would be run underground in
a well drained, ventilated and lighted tunnel,
which would, of course, be free from the ob-
jections to underground railways in which
steamn locomotives are used. Three of the
twelve sections are now entirely completed
and cars are running through them, giving

great relief to the overcrowded streets
above.
The subway act was passed in July,

1894, by the Legislature of the Common-

wealth of Massachusetts. There was a per-

sistent fight made against it by an element of

the commmunity which was hostile to the construction
of a subway. The friends of the subway were also
obliged to contend with those who were hostile to it
from a purely business point of view and also against
a publie sentiinent which wished for no encroachment
on the sacred soil of the historic Common. The latter
were extremely bitter in their antagonism to the sub-
way plan, but at last the friends of the plan succeeded
in stifling the opposition and the Subway Act became
alaw. The opposition was soon after revived, and an
injunction restraining the commission from construct-

ing the subway was refused by the Supreme Court,
June 15, 1896. The

subway has been

der the Boylston Street mall of the Common at the inter-
i section of Boylston and Tremont Streets, where the
Boston was converted into a trolley system and now | Boylston Street station is located, as shown in one of
The four track subway extends north-
and the combined routes of various companies serve! erly from this station under the Tremont Street mall to

Street and Shawmut Avenue respectively. For a short
distance this is a four track subway, but the four tracks
run into two which pass through to Causeway Street
in the northern part of the city.

The cars coming down from Boylston Street turn out
of this street at Church Street and enter the
subway in the Public Garden by an incline,
which is shown in our engraving. The en-
trance to the incline is intended to be monu-
mental in character and mask it. The first
section consists of 318 feet of incline, 685 feet
of two track subway and finally 408 feet of
four track subway, the latter beginning at
the Boylson Street station. The incline was
illustrated in the SCIENTIFIC AMERICAN
for September 8, 1896, this engraving show-
ing the retaining walls which were construct-
ed upon concrete foundations. In this two
track subway, in order to avoid lateral pres-
sure in the tunnel near the surface, the arch
type of construction was not used, and the
tunnel has been given a flat roof supported
by brick arches turned between I beams.
The sides are of similar construction, the I
beams standing vertically. This establishes
a number of arches both horizontal and
vertical, each one of 6 feet chord. Diagonal
struts connect the vertical and horizontal
beams across the upper corners. Somne at-
tention was paid to draining this as well as
the other parts of the subway, the concrete
forming the side walls being plastered with
Portland cement and a coating of asphalt
applied in turn to it. This asphalt water-
proofing was contirnued over the roof. The
pump chamber in the Public Garden con-
tains automatic electric pumps by means of
which leakage and rain waterare discharged
into the street sewer. A masonry ventilat-
ing chamber has been constructed near the
Boylson Street station and there are others
at various points. They are supplied with 7
and 8 feet fans o be driven by electric mo-
tors.

ENTRANCE TO THE SUBWAY IN THE PUBLIC GARDEN.

a point just below Temple Place, where the tracks
separate to form the important Park Street station, the
two inner tracks forming the north and south bound
tracks for the cars running to and from the Back Bay,
Brookline, Brighton, ete. At the Park Street station
the inner tracks terminate in a loop which accommo-
dates the cars which formerly ran to the old Tremont
House and then returned.

Sections 4 and 5, which are nearly completed, are also
shown in our engravings. The cars run up to Tre-
mont Street to Warrenton Street, and then emerge
from the subway by an incline and run up Tremont

The four track subway was made by an
open excavation and is 48 feet wide, the two
track subway being 24 feet wide. The mid-
dle row of sieel columns support the roof of the four
track subway.

Section 2 really consists of the Bolyston Street station
and its approaches. The station proper is 634 feet
long, and consists of four tracks and two island
platforms, each thirty feet wide. Entrance and
exit is given to the Boylston Street station by four
ornamental buildings of chiseled granite, which
somewhat resemble the stations used in Budapest
for the underground railway. One of these is in-
tended for north bound passengers, one for south
bound passengers and two for exit. The plan for re-
ceiving passen-
gers at the sub-

constructed under
the direction of a
comnission of five
men appointed by
the Governor and
the Mayor, the
Hon. George G.
Crocker being the
chairman. The
completed work
will cost some-
thing under
$7,000,000.

Having now
briefly referred to
the plan as a
whole, we will
take up our en-
gravings. Many
of the salient fea-
tures of the sub-
way have been
described in the
SCIENTIFIC AME-
RICAN for August
31, 1895, and Sep-
tember 5, 1896,
and in the SCIEN-
TIFIC AMERICAN
SUPPLEMENT,
Tune 29, 1895, No.
017,

Sections 1, 2 and
3 consist of a two
track subway,
commencing at
the foot of the
incline at the
Public Garden,
just west of
Charles Street,
and running un-

THE OPEN CUT, SHOWING TRACKS FOR TREMONT AND SHAWMUT AVENUE CARS,
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way stations has
been a matter of
careful study, the
desire of the offi-
cials being to re-
o duce to a mini-
mum the possi-
bilities of confu-
sion incident to a
heavy rush of
passengers. In
the place of the
surface ticket of-
fice, there are set
up at the foot of
the stairways
leading into the
tunnel from each
of the buildings
three booths for
the sale of tick-
ets. As the pas-
senger passes into
the subway he
will stop before
one of these of-
fices and obtain
a ticket and re-
ceive a coupon,
which he retains
until the conduc-
tor of the car
takes it up. Be-
tween the ticket

offices are -pas-
sages, each of
which is wide

enough to admit
one person at a
time. The sub-
way platforms are
of smooth artifi-
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cial stone and between the
platforms are high barriers
of netting designed to keep
people from crossing from
“one track to the other. The
interiors of the stations are
as light as day and are
covered with enameled
brick, which reflects the
light of an arc lammp. One
of our engravings shows
the interior of the Boylston
Street station looking
south on the track which
turns to the right into
Boylston Street, passing
over the Tremont Street
track, which is seen at a
lower level through the

fence at the right. Our
last engraving shows the
south bound Tremont
Street track passing under
the curve to the Boylston
Street track just referred BOYLSTON STREET STATION LOOKING SOUTH, SHOWING THE LOW LEVEL TRACK THROUGH THE FENCE,

to. This crossing of tracks

185

Shawmut Avenue subway
to carry the north bound
street cars without the ne-
cessity of crossing at grade.
This represents a most in-
teresting piece of engineer-
ing work, and the different
grades of the tracks are
well shown in our engrav-
ing, which shows the south
bound track divided where
the Shawmut Avenue cars
pass under the north bound
Tremont Street cars. This
section of the subway is
not quite completed as yet.
Refuge niches will be seen
in the side walls.

The track used through-
out the subway is the Am.
S. C. E. standard, weighing
85 ponnds to the yard, with
continuous joints. Each
rail is protected by a guard
rail, weighing 45 pounds
to the yard. The rails are

at different levels is a very interesting piece of engi-|feet below the street at Boylston Street, while spiked to oak ties. The ties are laid on broken stone,
neering work, and will tend to avoid accidents and |that of the north bound cars is only 22 feet below|and carefully ballasted with it. Each rail is connected
confusion. the surface. These two subways converge into a|by acopper bond. The ordinary overhead trolley sys-

Section 8 consists of a four track subway running [double barrel subway opposite the new Hotel Tour-|tem is used. An inverted wooden trough is fastened to
from the four track portion of Section 1, which iz|aine, both being brought to the same level before|the iron work of the roof, and insulated with sheet
north of Boylston Street,and the Park Street sta-'reaching Eliot Street, where the two tracks are car- rubber. The trolley wire is supported by special bolts

Boston Commows

MAP SHOWING ROUTE OF BOSTON SUBWAY.

tion itself, which includes the loop. The station con-, ried in a wide single arch subway. At Hollis Street|and clips which are insulated. The system used does
sists of two island platforms 250 and 275 feet long, [the westerly track is depressed and branches into |not differ much from that used in Brooklyn, where the
respectively, and the platforms vary in width, the |another double bell mouth. One side is for the south | wires are suspended from the elevated structure. At
greatest being 40 feet. Each platform is connected | bound Tremont Street cars and the other for the|present the current is taken from the underground
with the street by two stairways. Loops are pro-|south bound Shawmut Avenue cars, while the east|feeder, but direct cables to the power station for sup-
vided so that cars running to Park Street can only be | barrel rises until it crosses over the south bound |plying current to the subway alone will be added. It

sent on the return jour-
ney without the neces- _ S —
sity of switching. Tracks i y | . . i

are also provided for hold- | L T UL LEY i ; L ——

ing street cars for the rush ‘ ‘ - '
hours, and also tracks with
pits for making temporary ‘ e
repairs. In our engraving W s PR VWV
of the Park Street station e | I ‘ d limend € \ mllll“ﬂWm
the spectator is supposed | : -

to be looking north, and
sees where the 'track com-
mences to turn the loop to
returnsouth. Atthe north-
ern end of the station, the
two outside tracks, after
passing around the loop,
converge into two sepa-
rate single track subways,
which unite and go down
Tremont Street toward
Scollay Square. This part
of the work is not com-
pleted as yet.

Sections 4 and 5, which
are almost complete, con-
sist of two two track in-
clines, and the four and
two track subways run up
Tremont Street to the
Boylston Street station.
It consists of two two track
inclines, a short length of
two track subways which
finally run into two sepa-
rate single track subways,
one for the south bound

cars at a lower level, 39 SOUTH BOUND TREMONT STREET TRACK PASSING UNDER CURVE TO BOYLSTON STREET.

S 3 = = R G
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will be noticed that the
subway is a direct continu-
ation of the surface trolley
lines, no change being
made in either the motive
power or the method of
furnishing the current to
the cars.

The subway is lighted
throughout by both incan-
descent and arc lamps. In
the portion now in opera-
tion 600 incandescent and
55 arc lights are used. The
arc lights are used for light-
ing the stations. The sys-
tem of electric block sig-
nals is in process of in-
stallation, and electric
heaters are located in the
ticket offices.

The Chief Engineer is
Mr. Howard A. Carson.
The Boston Transit Com-
missioners are : George G.
Crocker, chairman; Charles
H. Dalton, Thomas J. Gar-
gan, George F. Swain,
Horace G. Allen.

WE learn from the Re-
vue Scientifique that it is
proposed to found an ex-
perimental station in Mad-
agascar, for the introduc-
tion of European cereals
and the improvement of
local vegetable produce.
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Natural History Notes,

Preservation of Fungi.—At the last meeting of the
Société Helvétique des Sciences Naturelles, M. Tschirch
presented a memoir upon the method employed by
him for preserving specimens of fungi with their natu-
ral form and color. He begins by placing the speci-
wens in aleohol containing a little sulphuric acid. In
this way they are sterilized, the albumen is coagulated
and the water is replaced by alcohol. He afterward
allows the fungi to dry in the air and then places them

in oil of vaseline (liquid paraffine) to which five percent |

of phenol has been added. The fungi thus treated,
says M. Tschirch, preserve their form and color ad-
mirably and do not change. If the colors are delicate
and are capable of being extracted by alcohol, the caps
must not be exposed to liquid alcohol, but only to the
vapors thereof ; after which they are put into the
phenic vaseline. Red, however, cannot be perfectly
preserved even with these precautions; but for all other
colors the process, after a long trial, has proved a com-
plete success.

The Speed of the Camel.—The ‘‘ship of the desert”
enjoys the reputation amnong many people of going at
a rapid gait and of covering great distances in a short
time. Chasse et Peche (quoted by the Revue Scien-
tifique) remarks that this is a great mistake. The
camel which, according to tradition, carried Mahomet
in four bounds from Jerusalem to Mecca, has evidently
left no successor worthy of it, since the truth is that
the present camels do not make more than about seven
miles an hour, and, furthermore, do not keep up this
gait for more than two hours at a time.- Camel drivers
claim that the animals could not do any better than
this without danger, since, if they were forced, they
might ‘“rupture their hearts” and die at once. The
camel, when forced or overdriven, kneels and will not
budge under any consideration.

Trees and Lightning.—The immunity of certain trees
to lightning stroke has been recognized for a long tiine,
and has often been verified, but the cause of the
phenomenon has given rise to various interpretations ;
and, it may be added, the question is at present still
very obscure.

Ciel et Terre gives some information upon this sub-
ject borrowed from a memoir by M. Hess published in
the Mittheilungen der Thurgauer Naturhistorischen
Gesellschaft :

Pechuel-Loesche, taking as a basis some observations
made in the vicinity of Jena, in the valley of the Saale,
expresses the opinion that when trees send their roots
down into very damp earth they are imore subject to
lightning stroke than their neighbors, even when the
latter are taller. Caspary does not look at the matter
in this light; but Von Boss upholds the opinion in
saying that the fact is explained by the perfect con-
duetivity of the path thus offered to the lightning, and
thinks that the trees oftenest struck are those that
have long roots. Jonesco remarks that, in reality, this
has never been proved, and M. Hess adds that the true
cause of such divergences results from the want of
documents.

The first inportant data in regard to the question
were given by Hellmann, in 1886, in his Beitrige zur
Statistik der Blitzschlige in Deutschland. These con-
firin the common opinion that lightning strikes oaks
especially, but seldom strikes beeches. In 1893 Dimitri
Jonesco took up the question again from an experi-
mental standpoint. Interposing between the two poles
of a Holtz machine pieces of different kinds of wood of
the same section and length, he determined the quan-
tities of electricity that the condensers had to be
charged with in order to obtain a discharge. The fol-
lowing are the average corresponding quantities in
electrostatic units. The fragments had been cut in
January and February :

Linden (Tilia parvifolla).......ccoeeveeese seseesennssececcnnes 55
Scotch fir (Pinus 8yIVEStriB)..ooveseseresceeeressseeineesnnnes 50
White birch (Betula 8l1ba).....covesuieteesnes coveiiiosnnnennns 45
Silver fir (Picea vulgaris)....coveuu..... Leses.es sesessesseasee 50
Beech (Fagus 8yIVAtica)...oee.uueiieetenieneereeeeeeeeeeesnanas 175
Oak (Quercus pedurculata)...e...cieerieeennsneenreneenennenss 125

Along with these researches Jonesco took up a mi-
croscopic study of the woods utilized, and found that
the quantity of oily or resinous matter that they con-
tained followed the same increasing proportion as their
resistance to the discharges. These researches accord
well with the numerical data given by Hellmann. He
therefore thinks that this is the true cause of the very
marked difference that is observed between the propor-
tions of the different species struck by lightning. The
conductivity diminishes in measure as the proportion
of oils increases. Jonesco absolutely rejects the opin-
ion of Hellmann that the nature of the earth plays
an important part in the phenomenon.

'The poplar is not mentioned above, but it results
from Jonesco’s experiments that this tree is one of the
best conductors of electricity. It has had that reputa-
tion for a long time. M. Colladon states that poplars
planted near dwellings may, under favorable circumn-
stances, form excellent lightning protectors, owing to
their height and their conductivity for the electric fluid.

The Nest-Luilding Instinet.—There is a goodly num-
ber of instincts, says the Revue Scientifique, upon the
subject of which we know but very little, and, when it

becomes a question of explaining certain forms of ac-
tivity of animals, naturalists and psychologists remain
equally perplexed. Does the bird build its nest instinct-
ively or through imitation ? The theory of imitation
has often been defended, and it has been said that al-
though many birds in the first reproductive season lose
some time in grouping the elements of their nests with-
out succeeding in constructing anything worthy of the
name, this is due to the fact that the remembrance of
the nest in which they first saw daylight is still con-
fused and uncertain. This explanation seems very
whimsical, since it is difficult to believe that the young
bird in its nest pays such attention to the structure of
the latter, and, through the lining, perceives the ar-
rangement of the materials, and remembers the char-
acteristic method of manufacture. The construction
of the nest must be attributed rather to a hereditary
instinet, although the difficulties in the way of this
view are also considerable. Mr. A. G. Butler, who dis-
cusses this question in a recent number of the Zoolo-
gist, has several times observed the fact that canary
birds (the progenitors of which were subjected to the
artificial life of the cage three hundred years ago),
when set at relative liberty in an aviary, construct
therein nests that are very similar to those built by
their species in a wild state. It is unnecessary to say
that this could not be a question of imitation, but one
of hereditary instinct.

The Reproduction of the Truffie.—The manner in
which the truffie is reproduced has been a puzzle to
botanists, who have generally confined themselves to
theories in regard to the question. A recent communi-
cation to the Academie des Sciences by M. Grimblot
throws an interesting light upon the subject. It would
seem that the diffusion of the spores is effected by
wood mice. M. Grimblot’s researches are in a line with
the experiments that are now being made by several
land owners of Lot and Correze to ascertain whether
the diffusion of the spores is not effected through the
intermediumn of cattle, and particularly of certain do-
mestic animals of quick digestion. It is also thought
that the moist heat to which the spores are submitted
in the intestines of these animals is one of the factors
necessary for the development of the spores of this
valuable edible fungus.

The opinion has long been held that the spores of
the commmon mushroom will not develop unless they
have passed through the intestines of a horse or cow.

—_—_— et —
The American Lawyer Crop.

Mr. Percy L. Edwards, in the Michigan Law Journal,
avers that the advent of the law school ‘‘ has furnished
ample relief to the once aching necessity in this coun-
try for more lawyers!” We should say so, responds the
Legal Adviser. There are now in this ** model republic ”
not less than 90,000 professional lawyers, or one lawyer
to every 800 of the population. In the greater cities,
the ratio of lawyers to other folk is still greater. In
Chicago, for example, a recently compiled directory of
lawyers shows that nearly five thousand lawyers are
struggling for existence, or one lawyer to every 350 in-
habitants. In half a dozen other American cities the
ratio of lawyers to laymen is about the same. In other
civilized countries the proportion of lawyers to possi-
ble clients is much smaller. France, with a population
of forty millions, has only 6,000 lawyers—1,000 more
than Chicago—a ratio of 1 to less than 5,000. Germany,
with more than 45,000,000 population, has but 7,000
lawyers—1 to about 6,500. In Great Britain the pro-
portion of lawyers to other folk is about the samne.

Statistics show an amazing increase of annual ‘‘crop”
of American lawyers in the last fourth of a century. In
1870, the law schools reported 1,611 students ; in 1885,
3,054 students; in 1891, 6,106 students; in 1894, over
7,600 students. Last year the reported number of law
schools had swollen to 85, and of law students to more
than 10,000. This rapid increase of the supply of
lawyers certainly has not been the consequence of an
increasing demand. Instead of increasing in the ratio
of the increase of lawyers, the business and emolu-
ments of the legal profession have diminished. Mr.
Edwards deems it ‘*safe to say that, approximately,
fifty per cent of the ordinary revenues of the old time
law office have been cut off in recent years. Since
banking institutions have engaged in the semi-profes-
sional occupation of collecting claimns and rents, and
loaning money, and taking securities, and since the
business of conveyancing, which at one time wasin-
separable from a law office, is now no longer the neces-
sary adjunct which it was, lawyers have found their in-
comne very greatly reduced.” Moreover, the functions
of the lawyer, obeying the inevitablelaw of evolu-
tion, have steadily tended to specialization and con-
centration. In Chicago and its environs, for exam-
ple, the bulk of legal business is transacted by hardly
more than one hundred law offices, leaving more than
four thousand lawyers to skirmish and forage for a pre-
carious existence as they can. It is the same in other
populous centers.

One of the fields into which this skirmishing for exist-
ence is carried by briefless lawyers is the production of
more lawyers. The grand army of the legal skir-
mishers is annually increased by increase of the num-
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ber of law schools—establishments not founded to
make lawyers so much as to extract from deluded
young men who bamboozle themselves with the ambi-
tion to become lawyers the means of subsistence for
superfluous lawyers already made, or half mnade. The
principle on which a prodigious number of these pro-
lific law schools are based seems to be much the same
as that of our political system, namely, that the less a
man knows of the science and art of administration, the
better is he qualified for the administrative service of
government. The consequence is a steadily increas-
ing annual deluge of underdone lawyers cast upon the
barren shore of a congested profession to struggle for
existence in ‘‘ ways that are dark and tricks that” are
the reverse of elevating to American manhood.

-
<

O
-—+@

The Use of the Hair,

An article by Dr. Exner in the Vienna Klinische
Wochenschrift is abstracted in the Boston Medical and
Surgical Journal. He states his belief that the bodies
of our ancestors were totally covered with hair, and
that its present disappearance is due to the fact that
its absence was regarded as a beauty, and hence that,
in the choice of mates, preference was always given to
those that had the least of it. ‘‘As to the physiologi-
cal funections of hairs,” says Dr. Exner, ‘it is admitted
that they are modified sense organs, which have lost
all connection with the nerves. It is probable that in
primitive man the distribution of the hair upon the body
was irregular, and that the length, color, structure
and thickness of the hair varied with functions for
which it was intended. The hair which has been left
upon the body in the process of evolution has been left
there for a definite purpose. Certain hairs serve as
organs of touch, notably the eyelashes, the bulbs of
which are surrounded by a network of nerve fibers,
and in a less degree the hairs of the eyebrows. Both
these serve to protect the eyes ; for, being sensitive, they
give warning of danger, so that reflex closure of the
lids is produced. The eyebrows also prevent drops of
sweat from running into the eyes, while the eyelashes
keep out dust. In animals the hair serves to
maintain and regulate the heat of the body, but in
man the hair of the scalp alone serves this purpose.
Hair is itself a poor conductor of heat, and retains air,
also a poor conductor, in its interstices. The fact that
the forehead is not covered with hair Exner explains on
the theory that in the contest between the natural ten-
dency of thehair to protect the head against changes of
temperature and the tendency of human nature toward
beauty, the latter has prevailed more easily, because
the non-conducting properties of that portion of the
skull are increased by the air-containing frontal sinu-
ses, and that that portion of the head is easily protect-
ed from the heat of the sun by inclining the head for-
ward.”

-

Antiquity of Writing.

It is observed by Dr. Biihler, in his book on Indian
pal@ography, that a very remote period is indicated
for the beginning of writing by the fact that in a Jain
text of about 300 B. C. its origin is forgotten and its
invention attributed to the creator Brahma. Indian
imitations of Greek drachmmas prove that the Greek
alphabet was employed in northwestern India before
the tiine of Alexander the Great. Knowledge of the
art of writing is established for the earliest Vedic
period by one of the great works ; and the grammarian
Panini, who is assigned to the fourth century, men-
tions Greek writing and the words signifying writer.
The evidence of the canonical books of Ceylon indi-
cates that the knowledge of writing was pre-Buddhistic;
and passages in the Jataka and in the Maha Vagga
prove the existence, at the time of their composition, of
writing schools and of a wooden slate, such as is still
used in Indian elementary schools. Writing, as a sub-
ject of elementary iustruction, is also mentioned in an
inscription of the second century betore Christ. The
pal@ographical evidence of the Asoka inscription cleariy
shows that writing was no recent invention in the
third century before Christ; for most of the letters
have several, often very divergent, forms, sometimes
nine or ten.

>

The Cramps’ Annual Report,
The Williain Cramp Ship and Engine Building Com-
pany, of Philadelphia, makes this report for the fiscal
year ended April 30:

GroBss8 EAIMINES . . ..vveeeereeroonesnssnnss concnsnnseanans $4,500,000
Profit. .. .. ... ittt iieeerisiesiiiiaiaiaan, 770,000
General expenses, including interest, taxes, insurance, etc. 340,000
Profit fOr JEar.. ....o..ieivireensresnseeccssssncnnns $430,000
Capital BtOCK......eoveiet voneennsseeranennns $4,848,000
Bonds and MOrtgages........coeeeeesssessnn . 800,000
Debt paid off during year. .. . ...... .. iiiieiieninens 995,000
Balance unpaid of Drexel & Co. notes. .........couv.v.us 750,000
Due from United States and others.... ...ovveeseneenns. 1,675,000
All currenf debts dle... .oo.ve iieeer viiieennneaneeenns 1,350,000
Excess of cash and cash items......... .ceveeiis vees $325.000
Total assets Of COMPANY.....ce0seseeeessccsncescnsnsenss 7,800,000
Total liabihties........... seerernanen Gevtess cienecnnnnes 6,675,000
Credit and profit and 1088.......ceveveereceneiennaes $1,125,000
Material on hand............0 Versseeen YT YT RTTTT 250,000
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“ METEMPSYCHOSIS,” *

‘* Metempsychosis ” is the name of an illusion which
was the joint invention of Messrs. Walker and Pepper,
of London. It was devised by the former gentleman,
and the latter assisted in perfecting it. It is probably
the most mystifying of any of the optical tricks. It
has of late years been shown in America, by Kellar,
under the title of the * Blue Room.” The first effect
produced upon the spectator after witnessing the illu-
sion is that he has been dreaming, or seeing ghosts
or spirits, for it seems utterly impossible for man to
accomplish the wonders produced by it.

Our first engraving shows the stage set as an artist’s
studio. Through the center of the rear drop scene is

Fie. 2,

seen a small chamber in which is a suit of armor
standing upright. The floor of this apartment is
raised above the level of the stage and is approached
by a short flight of steps. When the curtain is raised
a servant makes his appearance and begins to dust and
clean the apartments. He finally comnes to the suit of
armor, taking it apart, cleans and dusts it, and finally
reassembles it. No sooner is the suit of armor per-
fectly articulated than the soulless mailed figure deals
the servant a blow. The domestic, with a cry of fear,
drops his duster, flies down the steps into the large
room, the suit of armor pursuing him, wrestling with
him, and kicking him all over the stage. When the suit
of armor considersthat it has punished the servant suffi-
ciently, it returns to its original position in the small
chamber just as the master of the house enters, brought
there by the noise and cries of the servant, from whom
he demands an explanation of the commotion. Upon
being told, he derides the servant’s fear, and, to prove
that he was mistaken, takes the suit of armor apart,
throwing it piece by piece upon the floor. This is only
one of the countless effects which can be produced by
this interesting illusion.

The working of the illusion will be understood by
reference to the diagram, Fig.
2. At A we have the pros-
ceniumn opening ; B B are two
flatsof scenery which close in
thescene from the front wings
to the steps, C, which in their
turn lead up to the small
chamber, D, at the back, in
which all the changes occur.
The walls of the chamber are
lettered E!, E2, E3 E* F is
a large mirror extending from
floor to ceiling, and capable
of being wheeled back and
forth on a truck or carriage.
When this mirror is with-
drawn, as seen at the dotted
lines, G, the spectators see
through the opening of the
chamber to the rear wall
The suit of armor is marked
H. Now, if the mirror be
pushed across the chamber,
both the armor, H, and the
rear wall disappear, and the
walls of the chamber at E!
and E? are reflected so that
they appear to be the walls
E® and E*% There is another
suitof armorat I. It isplaced
so that, when it is reflected
in the mirror, 1t will occupy
the exact position of the

him around the room; and when it again mounts the
steps in the smaller room, the mirror is shoved forward,
the actor making his escape in time to place the first
suit of armor where it formerly stood. Now the mirror
is again drawn out, revealing the sides of the room, E?
and E# and, of course, exposing the suit of armor, H.
If the walls, E! and E?, and the armor, I, are correctly
placed as regards reflection, he can pass the mirror to
and tro at will, without any change being detected, as
the reflection takes the place of the reality, and we
suppose we are looking at the real object.

As the edge of the mirror passes the suit of armor a
hard line is to be seen, a distinet vertical line, which
would seem to wipe out the object as it passes. To
avoid this, the inventors hit upon a novel and purely
ingenious expedient. They etched vertical lines in the
silver back of the glass at the end which first passes
across the field of view, beginning with thick silvered
spaces close together, and tapering, with the lines
farther apart as shown in our diagram, Fig. 3. It can
thus be seen that the reflected article gradually ap-
pears instead of coming suddenly into view, and when
the mirror is moved away the real article gradually
appears. :

In order that the edges of the glass may be better dis-
guised as it moves forward or backward, the edge is cut
or ground into steps, as shown in Fig. 4.

By the apparatus described above, many changes can
be made, as a living man appearing in a previously
empty chair, flowers growing on an empty bush, a
change of a man into a woman, a painted picture into
a living one, etc. In some effects a table is employed,
to all appearances the common square kitchen table.
A person is seen sitting at the table, which is empty ;
suddenly there appears before him a large dish of
oranges or a meal. This is arranged by providing the
table with a slot which runs diagonally from corner to
corner. This allows the glass to travel through it, and
thus shuts off one-half of the table. Articles are placed
on the table, behind the glass, which is now with-
drawn, leaving them to be seen upon the table. The
slot in the top of the table is covered with sheet rubber
or other material.

—_— e

Simple Test for Noxious Gases in the Air of

Mines.

For detecting deleterious reducing gases such as
carbonic oxide, methane, ete., in' the air of mines, A.
Mermet finds a dilute solution of potassium permanga-
nate, containing a little nitric acid, highly efficient,
the effect of these gases being to decolorize the per-
manganate solution. The reaction goes on more
rapidly when the solution also contains silver nitrate,
one partof carbonic oxide per 500 to 5,000 parts of air
decolorizing the liquid in from one to twenty-four
hours. The reagent is prepared as follows: Silver ni-

1 cubic centimeter of the permanganate solution, and 1
cubic centineter of pure nitric acid are mixed and made
up to 50 cubic centimeters with distilled waterfreed from
organic matter. The reagent must be used immedi-
ately. To collect a sample of air from the gallery of a
mine, a flask is filled with pure distilled water and
emptied in the gallery, the air entering the flask by
displacement. When the air is dusty the flask should
be fitted with a paraffined cork with two tubes, one
for the outflow of the water and the other filled with
cotton wool to filter the ingoing air. The bottle must
then beclosed by a glass stopper, since the organic
matter in cork would decolorize the reagent and spoil
the test. A second flask being filled with normal air,

Fig. 4.

some of the reagent is poured into both and they are
then placed side by side on a sheet of white paper.
After some time the impure air will decolorize the
liquid, whereas that in the flask of normal air will re-
tain its original rose color. This decoloration is morce
rapidly effected in proportion as the quantity of re-
ducing gases is greater. The actual nature of the imn-
purity can then be ascertained by ordinary methods,
but sulphur, if present, reveals itself during the initial
reaction by combining with the silver salt to form
sulphide, which turns the reagent brown.—Colliery
Guardian.

——¢

Dust and the Clearmess of the Air,

The effect of atinospheric dust in altering the visi-
bility of distant mountains is discussed by Herr Schult-
heiss in a recent number of the Meteorologische Zeit-
schrift. Science (April 16) condenses his results as fol-
lows: Observations on the visibility of the Alps have
been made for twenty years past at Hochenschwand, a
station in the southern Black Forest, at an altitude of
1,000 meters (3280 feet) and commanding, under favor-
able conditions, an extended view of the Alps as far as
Mont Blanc. 'Three degrees of visibility are noted,
designated respectively as 0,
1, and 2, the latter figure de-
noting the greatest clearness
of view. A careful study of
the records and of the weather
conditions prevailing at the
times of observation reveals
the fact that the visibility is
best under anticyclonic cou-
ditions (the presence of an
area of high barometer). . . .
There is a descending move-
ment of the atmosphere, and
as the upper strata are cleaner
and purer than the lower,
this process results in causing
greater clearness of the air
and hence a higher degree of
visibility. Ninety per cent
of all the cases in which the
view of the distant Alps was
clear are found to be associ-
ated with such con-
ditions. Cleaning the air by
means of rain seems to be the
controlling factor in the ma-
jority of the other 10 per cent
of cases. Naturally, as anti-
cyclones are more frequent
and longer lived over central
Europe 1 winter, the visi-
bility 1s greater in winter and
less in summer. There is a

>

other suit of armor, H. When

the mirror is shoved forward

and hides the suit of armor,

H, an actor dressed in a similar suit enters behind the
glass by a secret door, removes the dummy armor, and
assumes the same place himself. All this time the suit
of armor at I isreflected in the mirror, so that a suit of
armor is always visible. The mirror is now drawn
back, and the suit of armor which the actor wears is
seen. When the servant now dusts the armor, it sud-
denly seemns to become endowed with life and chases

* Copyrigkted, 1897, by Munn & Company. From ** Magic : Stage Illu-
sions and Scientific Diversions, including Trick Photography.” Just
published.

Fig. 1.—“METEMPSYCHOSIS.”

trate solution : Two or three grammes of silver nitrate
crystals dissolved in 1 liter of water. Potassiumn per-
manganate solution: 1liter of distilled water boiled
with a few drops of pure nitric acid (free from hydro-
chloric acid), alittle perinanganate solution being added
until the liquid becomes rose colored, in order to de-
stroy any organic matter which may have found its
way into the water, as dust, etc. When cold 1 gramine
of potassium permanganate crystals is dissolved in the
water and 50 cubic centimeters of nitric acidadded to it.
For use 20 cubic centimeters of thesilver nitrate solution,
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common belief, here as well

as in Europe, that very clear

days, which give very good
views of distant mountains, are most likely to be tol-
lowed by rain. Schultheiss has investigated this ques-
tion in the case of the Alps as seen from Ho&chen-
schwand, and finds that a very clear view is seldomn
closely followed by rain. He also tinds that the dust
in the atmosphere at 1,000 meters is very tine and does
not include large quantities ot coarser smoke particles,
as it does at lower levels.

THE Chilean government telegraph lines now com-
prise about 7,500 wiles.

-
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Bathing: Its Relation to Diseases of the

Respiratory Tract,

Chronic catarrhal disease of the nose, throat, bronchi
or lung is rarely, if ever, the outcome of one attack of
acute inflammation, properly cured. No; we get a
history !in these cases of repeated inflammation, with
careless or neglected treatment, each a little more
severe than its predecessor and none quite cured before
its successor had appeared, gradual extension of the
trouble, pathological changes, lesions forming, until
finally the disease is chronie, inveterate, and a long
course of treatment, operations and a change of climate
are necessary to restore the mucous membrane to as
nearly as possible its former normal standard. I be-
lieve that in the majority of these cases the renewed
colds, the exacerbations which render catarrhal diseases
so prevalent and so intractable, are due, not so much
to the variations in climate as to the imprudences
people commit, knowing these changes are liable. The
three most prolific favoring causes of respiratory disease
are injudicious clothing, superheated homes and hot
bathing, local or general. The last (being my text) I
am emphatic about, because I find in people who look
forward to winter with dread as a season of misery—a
succession of colds, sore throats, or coughs from fall to
spring—when I abolish the hot bath and substitute
the cold, that they promptly become less susceptible ;
colds become less frequent or cease altogether and my
treatment for any existing chronic trouble shows an
efficacy in marked contrast to what it had been aec-
complishing.

In speaking of cold bathing I donot necessarily mean
the full cold bath, for it takes a person of strong reactive
powers to take a cold morning plunge in winter with
benefit, although robust people and some notsohearty
seem to thrive upon their use. I do not think, how-
ever, that they are generally to be recommended.

My special reference is to the bathing of the face,
neck, and chest, night and morning, with cold water.
The addition of a handful of salt to the bowl of water
greatly enhances the effect and should not be omitted.
A washcloth of Turkish toweling should be used, as a
sponge gives no friction. The water should be hy-
drant cold. The face, neck and chest should be briskly
but thoroughly bathed and then dried by active fric-
tion with a Turkish towel and the bather dress rapidly
or retire, as the case may be.

The very activity of the proceeding is in itself healthy
exercise, which would doubtless not be taken were it
not for this incentive. The circulation is stimulated,
deep respiration is induced, the arm, back and chest

muscles are developed, the skin is left tingling with a
healthy glow, but not the warm, soft, perspiring, sus-
ceptible redness of the hot bath.

We are creatures of custom. The stoker can
stand the terrific heat of the engine room because
he is used to it. The policeman grows hale and hearty
pacing the cold streets, because he is so constantly
exposed. So it is in this matter of cold bathing. The
face, neck and chest become accustomed to cold and
dampness by a safe method—the daily cold, salt bath.
The skin is thereby stimulated and hardened by a sys-
tem, so to speak, of daily exposure, so that the sudden
contact with lowered temperature, draught or storin
does not shock it; hence no chill, and ‘‘colds” are
avoided.

The surface soon becomes inured to cold and the per-
ambulating shiverer, the man who invariably sneezed
when he stepped from the street car, to whom the fre-
quent nip of whisky seemed a preventive necessity ;
the man who went cringing along the streets in winter
with his head so buried in his overcoat that his best
friends could not recognize him out of doors, now dis-
cards his muffier, turns down his coat collar, holds his
head erect.and exposes his face and neck to the blast,
buoyed up by the crisp air, instead of shrinking from it
as before—now fairly reveling in the nipping breezes
that play against his throat and sting his nostrils.

He ceases to be the perennial prey of the laryngolo-
gist and the wilds of New Mexico shall know himnot.—
H. Worthington Paige, New York, in the Southern
California Practitioner.

—— e, ~——
The Psychogenesis of Fear.

Fear is a psychical condition which has received
comparatively scant attention at the hands of psycholo-
gists, common as are its manifestations and obscure as
is its mechanism, says the Medical Press. Transcend-
ental philosophers regard fear as the automatic stim-
ulus for a reflex co-ordination of movements intended
to protect the organism against impending injury, but
the moment we begin seriously to scrutinize the out-
ward and visible effects of this condition it becomes
painfully apparent that, far from aiding escape from
danger, it is often per se the direct and immediate
cause of disaster. Angelo Mosso, in his very fascinat-
ing treatise on this subject, reiterates Haller’s view,
that the phenomena of fear common to all animals
are not conducive to the preservation of the timid,
but]rather to their [destruction, it being part’of the
law of nature, as understood by him, that animals de-

stined to be the prey of others should not be able to
defend themselves easily.

Without committing ourselves to this somewhat
brutal hypothesis, it is a matter of common observa-
tion that fear renders the individual more vulnerable
to attack, and, for the time being, subordinates the
will to the influence of conflicting and often incom-
prehensible emotions. It is suggested that the kneel-
ing attitude universally adopted in prayer is to be as-
cribed to the physiologic fact that strong emotions
cause a sudden trembling of the legs and oblige us
tosink to the ground. Darwin, in his ‘‘ Expression
of the Emotions,” attributed a preponderating import-
ance to the will as the cause of expression ; but, as the
author remarks, what many call free will is only a
fatal necessity, an indissoluble chain of causes and ef-
fects, of physical and mechanical actions ; of automatic
and unconscious reactions, in the living machine.
Hence, in studying the expressions of fear we must look
to the reflex nervous apparatus, which alone canjlexplain
the explosive suddenness of the phenomena of acute
fear. Physiologists recognize that stimuli accumulate
in the spinal cord, when becomes slowly charged like
a Leyden jar, until suddenly discharged by a contact
or by some very slight impression. When we have
something in the throat which tickles us, the slight
and at first scarcely perceptible irritation by and by be-
comes intolerable, and in the functions of reproduec-
tion the repetition of slight stimuli produces 'greater
and more and more uncontrollable reflex movements.

Such an explosion seems out of all proportion to the
momentary and trivial cause, but this is because we
overlook the fact that the force has been accumulating
until, to borrow an expression from physiecs, its tension
is greater than the pressure of the will. It is, he ob-
serves, the {quantity, not the quality, of the stimulus
which determines the intensity of the expressions.
Prof. Mosso suggests that nature has been unable to
find a substance for brain and spinal cord which
should be extremely sensitive and yet should never,
under the influence of strong stimuli, exceed in its
reaction those physiologic limits which are best adapt-
ed to the preservation of the animal. Be this [as
it may, fear may be described as a chaotic explosion
of emotions due to an irregular, and therefore imper-
fect, supply of blood to the brain. Every action is
preceded, every thought is accompanied, by vasomotor
dilatation of the vessels in the brain, the distribution
of the area of vascularization being determined either
by the controlling area of consciousness or by the re-
percussive influence of some external stimulus.

RECENTLY PATENTED INVENTIONS.
Railway Appliances.

AIR BRAKE ALARM COCK.—Adam Me-
Intosh, Albany, N. Y. This improvement compriges a
three-way cock in the signal pipe and an auxiliary cock
opening and closing in unison with the opening and
closing of the signal pipe cock, the auxiliary cock being
connected with the alarm and with the signal pipe. The
device i8 of simple construction, and the arrange-
ment is such that the train pipe nozzle cock and the
cock for the signal pipe cannot be closed without giv-
ing an alarm to the engineer and the conductor of the
train.

RAILWAY GAGE BAR.—Peter Olson,
Tield, Canada. An adjustable tie rod is provided by
this invention for connecting the rails of a track, the
length of the rod being adjustable to accommodate it to
the different gages used on curves. Itcomprises two
bars having hooks adapted to engage the outer edge of
the rail base, means for drawing the bars inward, while
other bars slide upon the first ones and engage with the
inneredges of the rail base. With this device the ten-
dency of the rails to spread on curves may be quickly and
easily corrected, and without drawing the spikes from
the ties, the rails being drawn together by driving a
wedge.

RAILWAY SIGNALING. — Georges De
Bengy Puyvallee and Joseph Ambroise Meunier, Paris,
France. An arrangement for notifying and recording
way signals on locomotives has been devised by these
inventors, which compriges the placing of the signals
along the line and on the locomotives into mechanical
relations with each other, to warn the drivers when the
line is blocked, and at the same time keeping a record of
such notifications. The invention also enables trains to
place- the line signals into a position giving notice that
the line is blocked, to protect their passage from the
rear, and to release the signals after passing a sufficient
distaunce.

Bicycles, Etc,

BicYCLE CHANGE GEAR.—Bernt T.
Nedland and Christian Fredrickson, Westby, Wis. This
is a device applicable to any form of bicycles, a beveled
gear having concentric rings of beveled teeth being at-
tached to the crank axle, while a shaft with beveled
pinions may be connected or disconnected therewith by
means of a pivoted lever having segment arms composed
of concentric and eccentric surfaces. The shifting de-
vice is controlled by a single lever, and it is impossible
to have more than one of the pinions in engagement with
the gear wheel at the same time, the change being quickly
made from one speed to another.

BicycLE HANDLE BAR AND TooL
HanpLE—Karle H. Granger, South Weymouth, Mass.
A flexible or yielding hand grip is afforded by this inven-
tion, whereby the vibratory movement of the handle bar
or handle will not affect the hands, tte grip surface con-
gisting of a series of inflatable members preferably placed

in spiral arrangement. The handle section is wrapped
around by tubing at whose inner end is a valve, by which
the tube may be inflated with air, water, or any material
which will render the coils elastic. The improvement is
also applicable to bicycle pedals, foot cushions, and for
many other uses.

Mechanical,

CRUSHING AND GRINDING MILL. —
William H. Coward, Erith, England. This mill has a
grinding or rubbing action as well as a crushing action,
the roller and drum being caused to revolve at different
surface speeds, means being provided to enable their
relative surface speeds and the distance between their
acting surfaces to be varied to suit the material operated
on. Improved means are also provided for conveying
the material to and repeatedly passing it beneath the
crushing roll, to increase the area of the gage plate when
the crushed ore is to be concentrated, and to insure the
return to the drum of the grosser particles which may
be carried off with the blast when the gage plate is not
used.

SAw SET.—Henry Neidhardt, Brook-
lyn, N. Y. This device comprises a standard which
supports an anvil, a pressure lever being pivoted in the
standard and a setting dog which is operated by the
pressure lever. A holding lever is also pivoted in the
standard and a lever engaging with the holding lever,
there being a yielding connection between the latter lever
and the pressure lever. The device may be operated
with comparatively little power or pressure to quickly
and accurately set the teeth of a saw.

Toor HoLpER.—John M. Richardson,
Daiugerfield, Texas. This is a device in which any form
of tool, especially hatchets, garden tools, etc., may be
quickly and conveniently placed and firmly helf against
turning or moving in any direction. The holder has a
slotted socket in which a shank is arranged to enter, the
shank having lugs for engagement with the walls of the
slot in the socket, a key being shaped to fit the slot. A
clip, which may be integral with the key, prevents the
latter from leaving the socket..

Agricultural,

Prow.—Richard H. Purnell, Rosedale,
Miss. To facilitate setting the plow blade at different
angles by tilting it on its connection with the standard,
the plow is made, according to this invention, with a
short depending rear bar(adapted for adjustable con-
nection with a foot or sole piece, pivoted at its front end
to the lower end of the standard, the rear end of the
sole piece having an upturned portion. The sole piece
extends for a considerable distance on a straight line
back from the blade, and the latter may be of the sweep
form or mouldboard form, or in the form of a share,
shovel, sweep or scraper.

Miscellaneous.

PiaNo AcTION. — Julius H. Block,
Moecow, Russia. This action hag a gravity damper and

a gravity arm normally holding the damper on the
strings, the hammer on its forward stroke releasing the
damper and permitting it to move by its own weight out
of engagement with the strings. No springs of any
kind are necessary, the entire arrangement being so bal-
anced that the slightest touch of the key will actuate
the hammer and damper, so that great lightness of
touch is readily acquired by the performer. The im-
provement is adapted for nse with both square and up-
right pianos, and is designed to greatly increase the
power and volume of tone of the instrument.

SAsH HOLDER. — Theodore Martin,
Wallaceburg, Canada. This device can be readily at-
tached to a window frame to securely hold either the
upper or lower sash as desired, and to form a lock to
prevent the sash being opened. It consists of a cramp-
ing cam lever with projecting lug, surrounded by a
rubber ring on its binding end, while a retaining plate
les parallel to the lever on the outside of the rubber
ring. The retaining plate has at its rear edge a laterally
projecting lug extending inwardly toward the lever and
in rear of and crimping aud pinching the rubber ring on
its rear side, whereby it is more firmly held and pre-
vanted from slipping in its seat.

ScUTTLE COVER.—William L. Springer,
Chicago, Ill. A cover hinged on the skylight casing, ac-
cording to this invention, has stays for connecting it
with the casing, each stay being formed with two links
pivotally connected with each other and with the cover
and the casing, the links being arranged to fold when
the cover is closed and to hold the cover in a nearly
vertical position when thelinks are extended. ‘Che de-
vice is strong and simple, and permits the ready opening
of the cover to its full extent to form a convenient pas-
sage from within to the roof of a building.

BEDSTEAD.— Augustus E. Strang, Sa-
lem, Oregon. An iron bedstead with tubular side rails
and angle iron end rails, according to this {invention, is
made very durable when the parts are assembled, while
it may be readily taken down for transportation. The
gide and end rails are joined to the posts by novel
clamping devices which make the bedstead when set up
a very rigid and strong structure.

Designs,

SusPENDER EXND. — William Bloom-
berg, New York City. The clip forming ‘part of this
suspender end is supported by two united straps or
tapes connected with the body portion of the loop.

SKIRT HOLDER.—Robert M. Steindler,
New York City. This design provides an elastic bicycle
gkirt holder of neat appearance and ready application.

GAME BoARD.—Roswell A. Dandaraw
and George E. Gordon, Rensselaer, N. Y. This board is
made with a central raised barrier resembling a bar, and
a series of shorter barriers crossing the main barrier,
forming a group of pockets open npon one side.

PARCEL CARRIER.—John P. Smith,
New Haven, Conn, This is a device designed for use in
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connection with bicycles, and consists of a central loop
and return lateral arms terminating in hooks,

Note.—Copies of any of the above patents will be
furnished by Munn & Co. for 10 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

—

NEW BOOKS, ETC.

MAXIMUM STRESSES IN FRAMED
BRIDGES. By William Cain. New
York: D. Van Nostrand Company.
1897. Pp.23. Price 50 cents.

The matter which forms the basis of the present book
appeared originally in the Van Nostrand Magazine of
1878, and was largely concerned with the comparison of
weights of bridges and their most economical depths.
These subjects have now been practically solved by
bridge engineers and the result has been the elimination
of many types of bridge trusses once popular and the re-
tention of certain leading forms that have proved most
economical and otherwise desirable. The present edi-
tion of this work confines itself to the discussion of the
types most used at present, and the aim has been to aid
the student, in presenting the subject in a simple, clear,
and at the same time thorough manner. It will doubt-
less prove of interest to all bridge engineers.

A NEW WORK ON MECHANICAL DRAW-
ING. In 24 partss. By J. G. A.
Meyer. Arnold Publishing Com-
pany. Price 50 cents.

The fifth and sixth parts of this interesting work on
the general principles of machine design are at hand,
continuing the illustrated rules and computations for
strength and form of general machinery, and with a
practical lesson in steam engine design in each number.

THE ENGINEER'S SKETCH BOOK OF
MECHANICAL MOVEMENTS. DEVICES,
APPLIANCES, CONTRIVANCES AND
DETAILS EMPLOYED IN THE DESIGN
AND CONSTRUCTION OF MACHINERY
FOR EVERY PURPOSE. By Thomas
Walter Barber, Engineer. Third
edition, considerably enlarged, with
2603,11lustrations, Descriptive Notes
and Memoranda. London: E. & F.
N. Spon, Limited. New York: Spon
& Chamberlain. 1897, Pp. 335.
Price $4.

This book cannot but prove of great value to every en-
gineer and inventor. Every successful engineer is a born
inventor; indeed, the daily work of an engineer in prac-
tice largely consists in scheming and devising from pre-
vious experience new and improved processes, methods
and details for accomplishing them and for simplifying
and cheapening the old forms of machinery and the work
they produced. In the work of designing machinery,
the draughtsman has to rely mainly on his memory for
inspiration, and for lack of an idea has frequently to
wade through numerous volumes to find a detail or move-
ment to effect a particular purpose. His labors, as well ag
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those of the engineer, would be greatly simplified by the
present book, which is indispensable to every draughts-
man. It contains 2603 engravings, giving almost every pos-
sible mechanical movement or contrivance which is liable
to be called for in a drawing.

THE PROCESS YEAR BOOK FOR 1897. Vol.
III. Conducted by William Gamble.
London : Penrose & Compan New
York : G. Gennert. Pp. 127. Price $1.

This is probably the most beautiful of anyof the photo-
graphic annuals. It is superbly printed on the finest
coated paper. There is a full page plate illustrating
some of the finest work of the year in photo-engraving
and photo-color work. The articles are very practical
and cannot fail to be of great use to the process worker.
The annual is a superb picture book, and shows that
each year process work is obtaining a firmer foothold.

A PRACTICAL TREATISE ON MINERAL
O1Ls AND THEIR ByY-PrRobpucTs. By
Iltyd. I. Redwood. London: E. &
F.'N. Spon, Limited. New York:
Spon & Chamberlain. 1897. Pp.
xiv, 336. Price $6.

This is an important work and devoted particularly to
the Scottish shale oil industry, and will doubtless prove
of value to the oil manufacturers of the United States.
The chapters deal with the geology and geographical
distribution of oil-bearing shales, the theoretical and
practicalside of refining, distilling, etc.; ammonia water,
the laboratory, etc. There is also a list of patents relat-
ing to the Scotch mineral oil industry.
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TABLE OF CONTENTS.

No. 1. Plate in colors, also another perspective elevation
and floor plans of a residence at Bensonhurst,
L. L, recently erected for Mr. Walter Jones. A
design treated in an attractive style of archi-
tecture, with Colomal feeling and classic detail.
Architect and builder, Mr. Walter Jones.

No.2. A Colonial residence at Springfield, Mass., re-
cently completed for Mr. N. N. Fowler, at a
cost of $13,000 complete. Two perspective ele-
vations and floor plans. Mr. Guy Kirkham,
architect, Springfield, Mass.

No. 3. Residence at Scranton, Pa., recently erected for
Mr. Thomas R. Brooks. A unique design.
Two perspective elevations and floor plans.
Mr. John A. Duckworth, architect, Scranton,
Pa.

No. 4. Elm Park Methodist Episcopal church and par-
sonage at Scranton, Pa. Two perspective ele-
vations and floor plans, also two perspective
elevations of the parsonage, with floor plans,
Architects, Messrs. George W, Kramer & Co.,
New York City.

No. 5. English dwelling at Overbrook, Pa., recently
erected for Mr. Smucker. An attractive design
treated in the English style, half timber and
stone. Perspective elevation and floor plans,
also interior view. Architect, Mr. William L.
Price, Philadelphia, Pa.

No. 6. Cottage at Binghamton, N. Y., recently erected
for Mr. G. N. North, at a cost of $3,200. Two
perspective elevations and floor plans. A de-
sign with many excellent features, good eleva-
tions and well arranged plans. Mr. Elfred
Bartoo, architect, Binghamton, N. Y.

No. 7. Modern cottage at Nyack, N. Y., recently erected
for the Rev. Edward Mitchell, at a cost of
$2,500 complete. Two perspective elevations
and floor plans. A unique design for small
cottage. Mr. George F. Morse, architect,
Nyack, N. Y.

No. 8. Modern suburban vilia at Chestnut Hill, Mass.,
erected for Messrs. Merriam, Isbenbeck & Al-
vord. A design well treated in the modern
American style with Colonial detail. Two per-
spective elevations and floor plans. Architect,
Mr. J. H. Morse, Boston, Mass.

No.9. A residence at Binghamton, N. Y., recently
erected for Miss Q. M. French. Perspective ele-
vation and floor plans. A very attractive de-
s1gn with excellent elevations,

No. 10. An actress’ home at Chevy Chase, Md., illustrat-
ing the residence of Miss Anme Lewis. Two
perspective elevations and floor plans. Mr.
Louis D. Meline, architect, Chevy Chase, Md.

No. 11. Half page design of the New Ratbsapotheke in
Bremen.

No. 12. Pulpit of the Cathedral of Sainte Gudule, Brus-
sels.

No. 13. Miscellaneous Contents : New York as a furni-
ture market.—Advantages of fresh air in apart-
ments. —Exterior plaster for dwellings.—Rules
for making good mortar.—Premature occupa-
tion of new homes ; a test for relative humidity
of habitable apartments.—Ventilation of apart-
ments.—Does your faucet leak?—A new record-
ing thermometer, illustrated.—Beautiful work
in wood finishing.—Slate roofs.—Dec-co-re-o,
jllustrated.—Berkfeld filter, illustrated.

The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cente. Thiriy-
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTURE, richly adorned with
elegant plates and fine engravings, illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjects. All who contemplate building,
or improving homes or structures of any kind, have in
this handsome work an almost endless series of the
latest and best examples from which to make selections,
thus saving time and money.

The Fullness, Richness, Cheapness and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newedealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York.
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Marine Iron Works. Chicago. Catalogue free.

“U. 8.” Metal Polish. Indianapolis. Samples free.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

Improved Bicycle Machinery of every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Concrete Houses —cheaper than brick, superior to
stone. ‘ Ransome,” 757 Monadnock Block, Chicago.

The Norwich Line—New York to Worcester, Lowell,
Gardner, Winchendon and Keene, N. H. From Pier 40,
North River, 5:30 P. M., week days only.

The celebrated * Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

The best book for electricians and beginners in elec-
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.

8¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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Names and Address must accompany all letters
or no attention will be paid thereto. This is for our
information and not for publication.

References to former articles or answers shoul

give date of paper and or number of question.

uiries not answe in reasonable time should

repeated : correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor wr?]y to all either by letter
or in this department. each must take his turn.

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

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

Scientific American Sugglements referred
to may be had at the office. ce 10 cents each.

Books referred to promptly supplied on receipt of

rice.
Mlnerals sent for examination should be distinctly
marked or labeled.

(7206) S. M. T. asks: Will you kindly
give me in Notes and Queries of SCIENTIFIO AMERICAN
a recipe for making rubber cement such as is used for
repairing bicycle tires ? A. Recipes for cements to
mend bicycle tires.are given in the * Selected Formulse
columns of our SUPPLEMENT, Nos. 1070 and 1102, price
10 cents each prepaid by mail. SuppPLEMENT, No. 1102,
also has information on methods of repairing tires, illus-
trated.

(7207) D. M. asks: 1. Has the curious
behavior of the gyroscope been fully explained ? A. Yes;
fully and completely by the aid of mathematics. In
general, it is due to the fact that the disk is rotating in
two directions at the same time, one as it spins rapidly
on its axis, the other a falling motion around the point
of support upon the pin. The result is that it makes a
spiral motion of descent like a winding stairway. 2. Is
there such an instrument as the multiscope ? If so, by
whom, when, and where was it invented, and what is
the meaning of the word ? A. No such word is given in
the Century Dictionary. * Multiplying glass ** and ‘‘poly-
scope™ are given. All three would imply the same
thing—seeing many objects. The name is applied to a
glass flat on one side, while the other, at first curved
like a lens, has been ground into facets, or flat places.
On looking through itat a candle, for example, a8 many
lights appear as there are flat places. It is used as a toy.
If the word you suggest were formed, it should be
spelled * multascope.”

(7208) W. M. B. asks: Kindly inform
me through your paper of the best formula fora developer
for lantern slides. Also the method used in coloring
them. Please mention the best and latest book on the
making and coloring of lantern slides. A. Valuable in-
formation about making and coloring lantern slides is
contained in our SCIENTIFIC AMERICAN SUPPLEMENT»
Nos. 428, 577, 594, 657, 699, 961, 1062, 1082 and 1116,
price 10 centseach by mail.

(7209) J. W. asks : Does a base ball curve
horizontally, i. e., laterallv, after leaving the hand of a
pitcher, before striking its object # If it does, kindly ex-
plain the cause, whether it is the rotary motion of the
ball or what. A. The ball curves as described. Infor-
mation on this sabject, illustrated by diagrams, etc., will
be found in SCIENTIFIC AMERICAN, No. 5, vol. 55; also
SUPPLEMENT, Nos. 402 and 410. Price 10 cents each, by
mail.

(7210) C. A. C. asks: How can I make
starch for starching shirts in a steam laundry, so they
will be stiff ? The starch alone will not make them stiff
enough. Also, please give me a receipt for making a
poligh for shirts and collars. A. Information on starch-
ing will be found in SUPPLEMENT, No. 577; recipes for
glosses (liquid and powdered) are given in the * Selected
Formuls” columns of the SUPPLEMENT, Nos. 1127 and
1129. Price 10 cents each, by mail.

(7211) B. S. D.asks: Can you inform
me whether the method of developing photographic
plates prepared with erthyrosin differs from the ordinary
method or not? A. There is no special developer
needed; an ordinary metol hydroquinone potash or soda
developer will answer. (See our SUPPLEMENT, Nos. 541,
714 and 1050. Price 10 cents each, by mail) Keep the
tray covered and as free from any light as possible, only
examiring progress of image at very brief intervals. 2.
What is the simplest way to prepare formic aldehyde ?
A. Nosimple way. Can be bought from dealers in pho-
to. materials in New York City easier than to make. 8.

Of what are ferrotype plates composed, and what is the

process of their manufacture ? A. Ferrotype plates are
made of thin sheet irom,covered with a black, smooth
varnish, which is baked or enameled on. They are made
in large quantities by manufacturers. The prepared
plate is coated with collodion and sensitized in a nitrate
of silver bath, just before exposure in the camera, and it
is then immediately developed with a solution of sul-
phate of iron and acetic acid.

TO INVENTORS.

An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere.
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted
AND EACH BEARING THAT DATE.

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

Adjustable table. E. E. Bennett
Aerator, milk, W. H. Youn
Air purifyis ppara.tns C. .I "H. Woodbury..
Alarm. See Burglar alarm.
Alloy, silicon, G. De Chalmot,.........ccovveiennnns
Animal holding appuratus, J g .
Annealing plant, F. I. Freeman........
Annunciator system, E H Owen et al
Axe, buggy, L. M. Presnall.
Axle lubrwator T. T. Watts
Axle skein, A. A. Mareh..
Baﬁ. See Bicycle tool bag.
See Return ball.
Band cutter and feeder, Olson & Isaacson.........
Barrel, etc., G. W. Big ey ................. g
Barrel head, T.R. Howard. .....
Bearing, axie box, W. B. Smith.
Bearing, ball, H. Leitelt...o..
Bell, blcycle, . 8. Pullman.
Bicycle, J. J. Naregang
Bicycle, W. J. Pine..

Bicycle air pump, J. 589,711
Bicycle crank hanger, Burnhal 18 589,4
cycle crank shaft, Flint & Gregory. .. 589,71
cycle handle bar, 'C. C. Candy...... .. 589,413
Bicycle handle bar, S. Palmiter... .. 589,671
cycle lock, E. J. Baker......... .. 589,491
Bicycle ock, W. Melvin. .. 589,440
Bicycle rest, E. Church.. 589,464
Bicyc e saddle, H. A. Lerch. 589,661
Bicycle saddle, W. W. Shoe. 589,581
Bicycle saddle, C. H. Young. 589,521
cycle stand or rack, A. J. Mers .. 589,643
cycle tool bag, N. K. Badgley........... .. 589,402
cycle t:alnmg machine, M . Dwyer. .. 589,705
Binder, music, G. Jack seescsescesacrnnses .. 589,504
Bit holder, W. H. Mohr. .. 589,608
Blanking or. smddm ‘mac hine, J. Draher. . 589,595
Bobbin holder or clamp.G T. Bowman..... .. 589,690
Boiler. See Stand boiler. Stand or range b
Boiler tubes, machine for removlng incrustatron
from, J. L. Lockhar . 589,551
Bolt machine, C. Lanz.. . 589,438
Book, manifolding, W. Assheton. .. 589,632
Boot or shoe shaping machine, J. E. Lawton.... .. 589,732
Boot or shoe shaping or treeing machine. G. H. e
Boot or shoé tree, J. E. Lawton. .. 589731
Boot or shoe tree Mobbs & Lewis 589,666
Boot or shoe treeing machine, G. 589,697
Bottle, antiretilling, A. Lemieux.. 589,604
Bottle, non-refillable, 0. J. Mo 589,741
Bottle, non-refilling, N. F. T. Hunt. .. 589,435
Bottle stopper, T. Burbidge.. ..... .. 589,544
Bottle stopper, W. A. Cog! lan.. .. 589,608
Bottle stopper, C. Dewu,t ...... . 589,704
Bottle stopper, G. F. Johnson.........cc.ccovveennns 589,505
Bottles, etc., means for preventing fraudulent
reﬁllmgo A . &L.Braly.. ..ocooverieinnesnnn ,406

Box. See Dumping. box. Electrical junctlon
box. Pencil box. Signalbox. Stuffing box.
Brake. See Vehicle bruke. Wagon brake.
Brush, dusting, J.C. L
Brush holder, H. G. Relst 5
Burglar alarm‘.l P. Towler
Burner. See Hydrocarbon incandescent burner.
Cabinet, F. E. Ca8€........c..ccvvnnnnnnnnnn 500000
Cake icing machme, T. L. Green
Cake turner, Ramey & Eye
Calcium carbid, composition of
facturing, S. Blum..... .
Camera, magazme, H. W. Locike.

Can. See O

Candlest lr miners foldlng,R Clinch............ 589,594
Car coupling, J. R. Beard............ .. 589,591
Car coupling, A. Benton, Sr., .. 589,493
Car coupling, A. J. Glenn............. . 589,714
Car coupling, W. H. H. & W. Tabbert 589,
Car coupling, J. W. Wolfe....... 589,457
Car, electric motor, H. P 589,543
Car fender, E. Groat... 589,6
Car fender, J. Landau, 589,
Car, gondoia. S. G. Fmr]ey 589,647
Carunloader, F, J. WebeT..........ocueeuezenneneens 589,516
Cars, combination Lruss rod and corner brace o

for, F. Heidelberg...........cooeiiiiiiiiiennnnnn,
Carbureter, D. Best, oo
Carpeuter’s combination gage, A.
Carriage, horseless, P. Flucks.
Cash register, A. Macaule

Cauterizing apparatus, W. Scheere 589,484
Chain for cycles, drlve, A. Appleby. .. 589,683
Chair. See Dental and surgical chair

Churn, P. N. Green et al..
Churn, J. P. Mathis,
Cigar and cigsrette holder, combined, A. Seiden-
[ e aeot oAt D o 00000e0000 5
Cigar tip cutter, C. E. Blllln 8,
Cigar vending machine. A.
Clamp._ See Floor clamp.
Clasp, J. Walker.........
Cleaner. See l<‘lue cleaner. Knife cleaner. Plpe
cleaner.
Clevis, W. E. A. Pipher
Clock case, W. 8. Ingraham................
Clothes line prop Stockmn.n & Thornton..
Cooker, A. B. Eig
Cooking utensnls,

ventllatlng device for, C.

Hoopes
Cork extractor, M. Redlinger..
Corn husker and stalk cutter
Cot or bedstead, folding, E. H.
Coupling. _See Car coupling.
Coupling, H. L. F
Crank, T. 8. Jam
Cream separator. Collins &VHartmann
Current generator, alternating, F. H. Sleeper
Currenstshtrunsmx ssion of energy by alternating,

radley

Curtain fixture, Barnard & Ruppe
Curtain fixture, E. M. Winfrey..
Cutter. See Band cutter. Cigar t

Cycle, circle, E. I. Brannan............... , 589,408
Dental and surgical chair, H. H. El b (& $0000000000 589,499
Dis p]n.{I rack, rotary insectproof S Goldmnn 589,425
Door check and tlghtener E. Conklin. . 589,418
Door spring, J. M. Henton.................. 589,656
Drapery suspending device, S. W. Cushing.. 589,703

Dumping box or bucket, M. W. Peterson.

Dye, red, J. Ville........... 589,766
Edging, garment H. Haas 589,720
Egg beater, E. J. Scopes.. 589,795
Electric contact. auxiliary M. Brown. 589,412
Electric meter, Schumacher & Zamel..... .. 589,672
Electric motor starting box, R. B. Hirst.. . 589,433
Electric switch, J. B. Smith et al 589582

Electrlc distribution system, C.

Electrical junction box, G. Taiileur. ..

Elevator hatch openings, cover for clos
Mattuliath,

(Continued on page 190)
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“Wovertisements.

ORDINARY RATES.

Inside Page, each insertion, = 73 cents a line
Back Paze. each insertion, - « $1.00 a line

some classes of Advertisements, Special and
Hﬁgher ram are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the iine.
and is set in agate type. Engravings may head adver-
tisem ents at the same rate per agate line, by measure-
ment, as the letter press. Advertlsemem.s must be
received at Publication Office as early a8 Thursday

morning to appear in the following week’s issue.
Footpower
star Screw...
«.cutting
Laﬂ‘e S Automatic
Cross feed

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

T 0 OI Every kind of
Tool for Steam,

Gas, and Water

Fitters, Every

S Tool has our

been the Leads-

ing Tool Manufacturers for Fifty Years. . «

WALWORTH MFG. CO.,

20 OLIVER STREET, BosTon, Mass.

Seneca Falls Mfg. Company,

695 WaterSt.,Seneca Falls,N.X.
personal guar-
antee. We have

By using our (stove pipe) RADIATOR.
With its 120 Cross Tubes,

TWO. Drop postal for proofs from
prominent men,
TO INTRODUCE OUR RADIATOR,
the first order from each neighborhood
filled at WHOLESALE price, and secureg
anagency. Write at once,
ROCHESTER RADIATOR COMPANY,
89 Furnace 8t., ROCHESTER, N. V.

Woodworkers’
Tools ——

You mayhave plenty of Cata~-
logues of Metalworking Tools, but
we doubt very much your having &
good Catalogue of

Woodworkers’ Tools,

and theremay be times whensuch a catalogue would be
handy. Our new Catalogue is just out, contains 400
pages, over 1800 illustrations, and will be sent free to
any address upon receipt of 25 cents.

The Chas. A. Strelinger Co.

Address Box 1234, DETROIT, MICH.

Physical and School Apparatus

THE  THERMOPHONE

A new instrument for

Measuring Temperatures
Will take temperature of any-
B thing at any range or distance.

; 8 Circular free.

E. S. RITCHIE & SONS,
BROOKLINE, MASS.

FYVYVVVVVYVVYN FYVVVVVVVVVVVVVY VYN
0vvvvvvvvvvvvvvvvvvvvvvvvvv0
4 HIGH SPEED INDICATOR $
[ 4 > Mn.y be run at ¢
o\ highest speed o
pS required wlthout heating. b4
é Reads either right or left.

0 mark may be instantly @

° moved to starting é)omt. ®

1: Working pa s incase -4

E A s b4

3k e ASTARRETT £21, Athol, UAS%. S
vvvvvvvvvvvvvvvvvvvvvvvv

GR ENERD ARBOR PRESS

Saves marring, upsetting or springing the

arbors. Saves cleaning out the centers and

taking off the dogs. No defaced or dam:
ﬁnlsu8 ed work. g YR

reserves the arbors. Made
in 4 sizes.

Diam. of Diam. of Lengt!

No. Work Arbor. Arbor Weight Price.

. s s & B
19 3 15 20

?‘ 18 8 b} 5 g

Send stamp for catalogue of machinists’ tools.

cnmnu-:n & FARQUHAR, 38 Federal St., Boston, Mass.

If you \ want the best CHUGKS huy Westeatt's
Little Giant Doub!
Drill Chucks, Little Glnng B N
Cbucks

: E Lathe Chucks Geared

Combination llnnue Chucks, Plain Universal Lathe

Chucks, Indenendent Lathe Chucks. Mad

Westcott Chuck Co. neidu,

Ask for ca M:s Spanish or German.
RST PRIZE AT (,.OLUMBIAN li‘xPosxrmN. 1598,

EDGE TOOLS-o~

are oftennaarlv rulned bg using a grind-
stone not adapted e work, Our \
quarries 1produce a large variety of grits
sulmole or grinding any tool. =14
ay we send Yyou our Catalom
which wil! give you some information
GRAFTON STONE COMPANY
No. S0 River Street, Gra

on, Ohie

STABLISHED 185

THE DEF]ANCE MACHlNE WORKS
birryoer DEFIANCE,OHI0,U.S.A.
MANUFACTURERS OF SPECIAL
WO00D WORKING MACHINERY

FOR HUB,SPOKE WHEEL BEND-

LARGEST LINE IN THE WORLD
i bl SATISFACTION GUARANTEED.
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Scientific

merican,

. STEAM ENGINEERING

e, Marine);
Archnectunl Drunng, Machine O

ity;
Railroad, H draulic
Munivipn’l 3' GUURSES &) Bridge Pl
Engineering; Surveying and Mapping; Metal %
Pattern Cutting; Bookkeeping; Shorthand;
English Brauches; Mining; Metal Prospect’'g.

anmg q
Design ; El

atady GUARAIITEED SUGGESS
Fees M ts.

Circular Free: State mb]ul you wish to study.
International Correspondence Schools, Box 942, Seranton, Pl.

MICHIGAN COLLEGE OF MINES

A State technical school. Practical work. Special
facilities for men of age and ex ipenence Elective sys-
tem. 45 weeks a year. N on-resident tuition $150 a year.
F‘or Catalognes. addres

WADSWORTH, President, Houghton, Mich.

WASHINGTON, D. C., Bliss Building.

Bliss School of Electricity

The only institution teaching practical electrical engin-
eering exclusively. Laboratory equipment excellent
Courses open October 18t. Catalogue on application

$250 &

300. Entire year. Primary, inter-
iate, college preparatory. Specialty,
anish-Americans. ?‘ pen all year.
mpstea.d (Long Island) Schools

An 1ndlspensable Labor Saver.

Will feed, fine or coarse, at any
angle, without pressure or loss of
i power. Warranted.

For particulars, prices, ete.,
MEWER TOOL CO.
16 Elm St., Portland, Me., U. 8. A.

a2z e aaaaaasaaasasasssss s s

capitalist. Send for catalogue.

ense.,
GATES IRON WORKS, De| t n
650 Eiston Ave., Ch|cago. S.

LB SN B0 Jn B Mu i i am lu i i i aum o im oo am h

] A mill for crushing ores. [
p Equal in efficiency to a I
d five stamp battery, and at L
4 A boon alike to a_fraction I
J the prospector of the ex- 3
J and mining

o

«

o

BARNES’ ]
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:

The speed can be instantly changed from 0 to 1600
mllmnt st nms or shifting belts. Power applied

to drive, with equal safety, the
sma lest orlargest dril 8 within its range—a won-
derful econnmy u; time and great saving in drill
or

W. F. & JNO. BARNES CO.,
1999 Ruby St., Rockford, 111,

PATENT TRABK

TROLLEY
»z Parlor, Barn and
Fire Door Hangers

COBURN

-
=
i

Latest Improvements.
E §¥" Send for Book.
///,j E Coburn Trolley Track Mfg. Co.

: Holyoke, Mass.

MANUFACTURE OF STARCH FROM
Maize.—By J. Kriegner. Full details of the process.
With one illustration. Contiained in SCIENTIFIC AMER-
ICAN SUPPLEMENT. No.101!2. Price 10 cents. 'I'o be
had at this office and from all newsdealers.

Cool=Hews!

Everything you want to know about
every Tool you can think of. Our
new 1897 Tool Catalogue is a veri-
table Tool Encyclopedia. A com-
plete Tool List for Metal Workers

and Mechanics of all kinds. Hand-
somely bound 1n cloth, express paid
on receipt of $1.00. Money paid for
book will be refunded with first or-

% der amounting to $10.00 or over.

Montgomery & Co.

MAKERS AND JOBBERS IN FINE TOOLS
105 Furton Streer, New York CiTv.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

CRAND DRILL €c0.)

Send for Catalogue. 100 Broadway, New York.

MTOOL
CATALOGUE

ueen’s Patent “Triple Plate”
oepler- Holtz Electrical Machine.

Can be used at all

times of year anain
all kinds of weather.
Pricesrange from $25
Circular

on application. We
a complete line
lectrical and

QUEEN & CO., Inc.
1011 Chestnut St.
Philadelphia, Pa.

Chesterman’s, Excelsior,
Lufkin’s, Eddy’s, Roe's,
ete., and supplies of all
kinds for Architects, En-
gineers and Draughts-
men.
Frost & Adams Co.
Established in 1848,

39 Cornhill,

BOSTON, MASS.

THE CONDENSING STEAM RAM

A Wond .rful Device for Raising Water

In Large or Small Quantities. For All Pur-
poses. At Smallest Cost. Guaranteed to save

807 IN FUEL, 507 IN TIME AND

50% IN ORIGINAL COST.
¢ Send for Testimonials.
THE ERWIN HYDRAULIC MACHINERY CO.
58 & 69 Loan & Trust Bidg., Milwaukee, Wis.

Neasnring
78S,

Elevator stop, J. P. Altizer.......c.coooevvennniinnns
Eliminator or water separator, S. Bancrott
Enamel, E. Traine
End gate, J. C. Mi
Engines, electrical igniter for gas,
Envelop, safety, M. J. McConnell
Evacuating device, A. Akeson
Evaporator, G. Stiff...
Excavator, G. W. Kin,
Extractor. See Cork extrac

a.st,enm}% dev1ce, C. W. (1&1'15 ,52
‘aucet, H. C. Hoyt...... ....... 589,472
ence post auchor. H. G Thomson.. 589,763
fence stay, R. ClarK. ..ooveeeeeennanns 589,593
Fence tool, combination, J. H. Brown..... . 589,524
Fence wire dlstnbutxng device, K. S Young...... 589,4!

‘ender. See Car fender. .
Fertilizer distributer, J. B. Crownover........... 589,546

Firearms, lever locking means for, T. G. Bennett 589,687
kire escape, C. E. Harvey.. . 589,428
Fire escape, W. Muller.. 589,569
‘ire escape, W. B. Wilson. ... 589,541
Fire hose cleaning machine, R. 589,559
ish and animal trap, combined, J. Carti 589,640
l1sh plate and means for holdmg same, J.

F-1 703 3 VR 589,729
Floor clamp, joiner’s, A. M. White. . 589,518
Flue cleaner, L.J. Wolf............ovvuuinnnn 589,589, 589,590
kluihgn%apparatus for water closets, etc . Wo AL

EFRALT. couvveeerssaessrcsoonscancnoanee o0 X
Fly exterminator, E. W. Bullard.. 589,776

Fly wheel, Campbe]l & Murray.

Folding gate, B. Hummers. . 589,503
Foot, pneumatic, W. Roberts .
Furnace charging apparatus, chargmg box for, S.

T &C.H. Wellman. .....oceuiieiiiiiiennnneeenns 55%3,;(33

Kurnace door, automatic, Fahrmeler & Warren..
Furnace port end, metallurgical, T. & C. H.

ellm . 589,769
Gage. See Larpenter‘s

gage.
Game apparatus. S. H. Strasser.........coeeeeeveees 589,447
Gas, devme for indicating escape of, M. O’Dono-

va, . 589,745
588,799
. 589,486

Gas generator acetylene, G. Taylor..
Gas generator, range, M. Vel
Gas, process of and apparatus for generating

acetylene, J. C. Gallagher..........ccocvuveannn 589,713
Gate. See End gate. Fkolding gate. Railway

gate. Swnngmg gate,
Generator. See Current generator. Gas gen-

erator.

Globe or shade holder, F. A. Dirkes
Governor, gas engine, F. W, Spacke..
Governor stop motion, G. F. Boos..
Grain pipes. swivel for pneumatic,
Grain separator, J. W. Russell
Graining tool, M. J. Davis....
Grate bar and shaker therefo
Greenhouse, W. H. Witte.......
Grinding machine, J. .J Brunnlgan
Gun, magazine boi R. Asht
Hair singer, electri 1c D Selde .............
Harness attachment S. A. D. Reynolds.
Harrow, J. 8. Weckman..
Harrow, disk, C. S. Sharp
Harrow seedér attachment, ¥. H. 0
Hnrvester 1ubbish conveyer attachment, D. E
Harvestmg machine bundle carrier, M. Kane.
Hay tedder, C. S. Sharp........coeveiiieianennn
Headlight, dash electnc, J. Kirby, Jr.
Heater See Pail heater.
andvenmatmg buildings, means for, C

Horseshoe, I. M. Blllmgs .......
Horseshoe, soft tread S Wlesenfeld
Hot water bag nipple, 3. L

House. See reenhouse

Hydrocarbon incandescent burner, V. H. Slinack 589,446
1ce ¢ream cabinet, C. Meincke 589,568
Indicator. See Speed indicator

Station indi-

cator.
Insect proof roller or pedestal, W. H. & A. M.
(6131 ¥ /500 ANA00 BRO0ACANG0AAE0aNAA0a00CA0BA000AC veers 589,465
. 589,575

Ironing machine, C. J. Richardson................
Jack. See Lifting jack.

Joint. See Rail joint.

Knife. See Pocket knife,

Knife cleaner, A. D. Canfield

Knit fabrics, mnchme for uniting,
Labeling machine, can, J. P. Simmons..
Lace fastening device, shoe, G. W. Patterson
Lamp, acetylene gas, G. Bettini.

Lamp, bicycle, M. M. Young.
Lamp chimney, J. Collinge...
Lamp, mining, R. A. Miller.
Lamp screen, A. Wolff....
Lantern, F. T. Williams,
Lead, manufacturing white, H. C. Woltereck.
,Jeather blagking machine, C. B. Kimball
Le eld, E. A. G
] ﬂng Jack W. H. C
.,ight,ning arrester, C S Bradley
Lightning rod, E. Mar:

Lock. See Bicycle lock Sash 1o

Loom temple kes. 589,585
Lubricator. See Axle lubricat

Lubricator, W. H. & R. 589,449
Manbhole, A. F. .. 589,
Matrix, T. S. H .. 589,470
Meat tenderer F E Maisonvﬂle . 589,477
Mechanical movement, S. M. Polson et ai......... 589,614

Metgl blanking and studding machine, J. W.

Meter. See Electric meter.

Mill. See Windmill.

Motor. See Wave motor.

Mower, L.J. RiNg......ooviieiiiiiiiiiiiirennnnnnns 589.616
Mowing and reapmg machine, L. J. Northern..... 589,611

Mowing machine heclge trimming attac hment, J
oulter. 803

Music pulpit, alm

Musical instrument attach

Pain : &
Musical instrument, stringed, P. M. E. ‘Carstens..
Musical instruments, detachable pedal for, Der-

nell & Brehmer...........ccvvvveaiinnernninnanns 589
Musical instruments, feed mechanism for me-

chanical, E. L. Cuendet................ ......... 589,421
Nail or tack headlng apparatus, A. H. Bngham 589,495
Neck band adjuster, T. J. Redwine . 589,754
Nose gage, combination, S. C. Hirschberg .. 589,549
Nut lock, J. P, Blrmmgham . 589,
Nut lock, W. Comra.. 589,545
Nut lock. H. R. Eby 589,
Nut lock, H. Evans. 589,424
Nut lock, R. D. Hardy.. 589,599
Nut Lappmgmachine J 589,442
Nut wmnch 1. F. Va.ndegnft. 589,765
0Oil can, H. F. Maranville. . 589.735

il can, D. True............. 589,515
Oil can and funnel, W. W. Krack....... X
0il clot h making machine, W. D. Gr 589,497

Ore con centrator, endless belt, A C. agxlmnger. 5
Oyster opening machine, Essex &

Pail heater, dinner, Montague & Dougall
Passe-partout, E. Carraine..
Peanut roaster, N. Rossi..
Pen, fountain, S. W. Frazer
Pen, fountain marking, J. W.
Pen reservoir attachment, M
Pencil box, A. Thompson..
Photometer, J. L. I uellmg
Piano attachment, C. C. Polk.
Pipe cleaner, Milward & McGe
Planetarium, J. McWade......
Planter marker attachment E.
Planter plow attachment, M. C. Conoley
Plastic material, method of and means for

'Graves. ..
. A. Alves.

moulding, W. G. Bristow............cccccuaee ... 589,637
Platform. See Well or cistern platform.
Pneumatic dis 8atch tube, J. Jacques... 589,781
Pocket knife, Miller........... 9,

Preserving food, D. A. Rosenstiehl..
Printing and %erforamng mnchine strip, Palmer

Printing machine, J Ovens..
Printing machine, H. A. W. Woo
Prunmﬁvmcplement J. L Miller
Pump, o
Pump, 1fting or irri atl
Pump, rotat,ion E. Bibus
Push bar, E. L. Webb.
Puzzle, C. W. Mead. .

uartz milling machine, A. T, Van Horn. ... 5
uilting frame, portable, J. H. Gibson........ ....
ack. See Dlsp ay rack.

Rail bond, electric, G. H. Sco
Rail joint, lock, G. W. hlndelbower
Railway, closed conduit electric, w.'B. Potter.
589,787, 589.789, 589,790,
Railway gate, C. R. McDaniel...........cocevvueeens
Railway safet{ appliance, electric, E. L. Orcutt.. 589,669
Railway signal compensator, J. A. Markley....... 589
Railway, surface contact electric, L. H. Parker..
Railway system, closed conduit electric, W. B.
Potter ,786, 589,788

Railway, system, . Potter... 589,791
(Continued on paqc 91)
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14 STOCKBRIDGE STREET,
SPR|NGPIELD. MASS.

POWER? POWER? POWER!

Fifty per cent. increase at no additional expense.
VICTOR VAPOR ENGINE.
I%QE—T‘W]%
Steam and Vapor Launches
Row and Sail Boats.

Send for catalogue. Specify
one wanted.

THOS. KANE & 00.
64-66 Wabash av., Chicago.

T'his peats Wind, Steam. or Horse
ower. We ofler the
WEBSTER 21¢ actual horse power

GAS ENGINE

for 8150, less 105 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretore we can make the
ed for shipment, welxht
Made for Gas or Gasoiine.
§¥F~ Write for Special Catal

rice. Box-
0 pounds.

Buy Telephones [

THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against 1088 by patent suits. Our guaran-
tee and instruments are both good.

WESTERN TELEPHONE CONSTRUCTION CO.
250-264 South Clinton St., Chicago.

Largest Manufacturers of Telephones
exclusively in the United States.

| PRIYNT
> OWN

\‘,\ Cards, circu-
/M= lars, with $6
: Press and save
money.

Make money print-
ihg for others. Our

Press prints a
newspaper. Type
setting easy, pnnted
rules. Send stamp
for catalogue, press-
es and snppfies. to
the factory,

KELSEY & CO.
Merider, Conn,

WEBSTER M’F’G CO.,
1074 West 15th Street, CHICAGO.

DLDE ZERENGINE.

The Engine that has No
Gears or Levers.
Simplest Carbu-
reter. Wonderful
economy. Had12
years of success.
Know the re=
&nn ements of a
as Engine.

P. F. Olds & Son Engine Works, Boxﬂs Lansmg Mich.
DRY BATTERIES.—A PAPER BY L. K.

Bohm, treati of open circuit batteries, historical dry
batteries, ern dry batteries, Hellesen’s battery,

Bryan’s batterE Koller’s battery, and tne efficienc; (f

dry cells. With tbree illustrations. Contained in

ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Prlce

(110 &ciants To be had at this office and from all news
ealers

1 THE IMPROVED GAS ENGINE.

Two_cylinders in one_casting.
Occupies less space and wei hs
less for its power than any en,
made. Can be used wherever pow-
er is required. Either sta-
tionary or marine. No fire.
No heat. No smoke. Noli-
censed engineer required.

§#F~ Send for catalogue.
SINTZ GAS ENGINE CO.,
Grand Rapids,

Mich., U. S, A.

///////////,,. :

Hmerlcan Chompson Tmproved Tndicator.

(Original Thompson Indicator).

This Indicator is adapted for hxﬁh and
low pressure, and is espedally a upted
for high speeds. It has been adopted
by the U.S. Government, and has a
world-wide reputation.

§=®~ Send for Catalogue C.
AMERICAN STEAM GAUGE CO.,

34,36 & 38 Chardon Street,
BOSTON, MASS.

= | Phonographs, Grapbopbones,

Projectoscopes, Rinetoscopes,

RECORDS, FILMS, ETC.

§¥~ 36 page illustrated catalogue sent free on receipt
of 2-cent stamp.

The Edison Phonograph Co.,427 Vine St.,Cincinnati,0.

Newark, N. J.

136 Liberty St., N. Y.

35 & 37 8. Canal St.,
Chicago.

ELECTRO MOTOR, SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elec-
tro motor devised and constructed with a view to assist-
ing_amateurs to make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or f machiue requ ring not over one man pow-
er. With figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 64 1. Piice 10 cents. To be
had at thls officeand from all newsdealers.

| LATING WANTED.
N lgflsﬁclﬁcgﬂem »NY QUALITY g Q_ANT”Y
EeT TYS S MABBLTT CO-RoCHESTER Wy

NORTH WASHINGTON ST.

DRILLlNg MACHINES ot
all kinds and sizes, for
drilling wells for house,
farm, City and Village

‘Water Works, Facto-

ries, Ice Plants, Brew-
eries, Irrigation, Coal and
Mineral Prospecting, Oil and
Gas, ete. Latest and Best. 30
years exgerience. WRITE US
WHAT YOU WANT.

3" Mention this paper.
LOOMIS & NYMAN, ~ Tiffin, Ohio.

static Machines, Goils,
Cubes and ﬂllOI’OSCODQS

§F" Send for catalogue A.
Swett & Lewis Co., Successors to
G. A. Frel & Co. 11 Bromfield St. Boston

7¢ NICKEL
oy AND
23 Electro-Plating
g8 Apparatus and Material
gg THE
= 'anson & VanWinkle

g 0.,
o

=
LS

PIERBE 2 ACTUAL H.

PRICE, Complete, $135.00.

Made for Gas or Gasoline.

MARINE ENGINES TO4 H. P.

16, 18 and 21 foot Launch Out-

fits complete. _All sizes

Stationary to 235 h. p.

8§~ Send for Circular of size wanted.
PIERCE ENCINE CO.

17 N. 17th St., Racine, Wis.

Experimental & Model Work

Cirs. and advicefree. Gardam & Son, 46-61 Rose St.,N.Y.

ALCO VAPOR LAUNCH

16 to 60 ft. Lau ches. T'win Screws a specialty. 1,2, 3, 5,

7,12,14and 20 h. p. No licensed engineer or pilot re-

%uu-ed Speed and Safety guaranteed. No dangerous

aphtha or Gasoline used. No disagreeable vlbnmon.
8F~ Send Ten Cents in Stamps for Catal

Marme Vapor Engine Co., ft. Jersey Av., Jersey Clly, N.J.

Ly
Motor controlled from bow. Valve movement,-,m tol,

NO INSPECTION, BOILER. FIRE. HEAT, SMOKE OR ODOR.

MONITOR a0 arine Wich. stup ron caraioste.
N. Y. CamERA EXCHANGE.
- 60% Saved on all makes of Cameras

Headquarters for Buying, Selling
M and Exchanging Cameras or Lenses.
| Large assortment always on hand.

Photo supplies of every description
at lowest prices.

N Y. CAMERA EXCHANGE 43 Fulton St., NEW YORK

Special Machinery, Dies and Tools

Sub Press Dies

For Punching and Forming Sheet Metal
A SPECIALTY.
GEO. M. GRISWOLD,
183 St. John St.,
NEW HAVEN, CONN.
nd Ice

D zmmmtal Refriﬁ:ﬁﬁ; achines.

Compression system; specially de-
gigned for smull work, and adapted
to small space. The most compact
machine_ever built. o Piston
Rods. No Fly Wheel. Entire
plant self contained. Construction
sunplicity itself. Low first cost.

Low openmnf xpense. Service
! guaranteed. Inquiries solicited.

HYGIENIC REFRIGERATION co.,
116 Liberty St.,
706 Sears’ Bldg Boston, Mass,

NO MORE " POISON IN THE BOWL"

excuse for smokmg foul pipes,
The “Mnllinckrodt” atent Nicotine Abserbe-
ent and Ventilated Tobacco Pipe
will render smoking a
healthy enjoyment. Try
it and you will become
convinced. See notice,
Sc1. AM.of August 7,°91.
Manufactured only by
The Harvey & Watts Co., Station E, Philadelphia, Pa.
and'No. 276 Ganal Streei New York.
== qust'rated Circulars " mailed on application.

Headquarters for

DUMPINGC
Horse (arTs.

: ‘Wide and narrow tires.

N}/ Low rates of freight from
our works—"T'atamy, Pa.—
to all points.

HOBSON & CO.
No. 4 Stone St.,, New York.

GLOSSY or MATT.

dozen .cab’s,
Rough
an insoluble gelatine paper.

© 1897 SCIENTIFIC AMERICAN, INC.

Developed and toned as fast as the
The greatest J)aper for hot_or damp climates.

eveloper and three sample
Bromide Papers are the best and most uniform in the market.
Rembrandt, a Matt Printing-out Paper.

Nepera Chemical Co.

APE A Revolution in Pho-
tographic Printing.

‘When exposed to the same light, prints
500 times quicker than albumen . .
No dull or rainy weather tc interfere with your work.
No _dark reoms nor complicated manipulation.
rinting frames can be filled. Permanent prints.
50 cents in stamps brings two sample
rints. Nepera Platinoid, Enameled and
Nepera P O-P,

Sole Mannfncmrers, NEPERA PARK, N. Y.
Paris, France, 8 Rue Martel. Chicago, I1L,21 ancy St.
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Metal Worker's Handy-Book

OF RECEIPTS AND PROCESSES.

Being a collection of Chemical Formulas and Practical
Manipulations for the working of all the Metals and
Alloys, including the Decoration and Beautifying of
articles manufactured therefrom, as well as their pre-
servation. Edited frcm various sources by William 1.
Brannt, editor of “The Techno-Chemical Receipt Book"
and “The Metallic Alloys.” Illustrated by 63 engrav-
ings. One volume, over ages, 12mo, elegantly bound
in scarlet cloth, gilt, closely printed, containing a vast
amount of vaiuable matter on all the Metals and Alloys
not to be found in any other book in the English lan-
guage.

8F~ Price $2.50, free of postage to any address in the world.

§F A4 circular of 24 pages, showing the full Table of Cone
tents of this valuable book, will be sent free and free of
postage to any one in any part of the world who will fur-
nish us with his address.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S, A,

IT COSTS NOTHING TO TRY!

All steam users can save time
money and trouble with the
simplest, safest and most

satisfactory trap in exist-
ence—the HE.
EAM TRAP

=" Guaranteed never to
F wearout. Lookat the
o ERai ‘ciut aFdPsee how ];t’
one ay me what
ESTABLISHED 1874. you save in coal for
one year and I’ll furnish the trap free. See illus.
notice Sci. Am. July 31, 1897. Sole American Mfr.
m. S, Haines, 8 136 S, 4th St., Phila., Pa.

- WOODEN TANKS,

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E, CALDWELL CO.,
217 E. Main Street, Lomsvnlle Ky.

SO SIMPLE A CHILD CAN USE THEM
SUNART

MAGAZINE CAMERA.
Folding Cameras.
Al sizes, ranging in price from
$5t0 $100. Sunart Junior, 3% x
3% picture, $5.
§¥ Send 2 cent stamp for
Tllustrated Catalogue.

Ban SUNART PHOTO CO.
5 AQUEDUCT STREET, ROCHESTER, N. Y.

THE “ INDUSTRIAL ”

city., 1000 candle power. Highl
nickel i)lated Pnce $10.00. This Jet can be
ﬂtted to almost any good magic
lantern, etc., and will produce a
very powerful and whlte lmht Q
Write to Peters, Mantz & Co.
illnany years with the a.te Chas,

eseler), Makers and Patentees
of High Grade ‘‘Industrial?’
Stereopticons, agic Lan-
terns, and Accessories of ev-
er,; description used for Lantern Projecuy. .

55 and 127 Worth Street, ew Yo)k Cit

applied
B or.

Best Paints
Under the Sun

Sun-proof—weather-proof. Go farther,
wear longer, hold their colors better than
strictly white lead—any other paints:—

AW
PATTB@»% AINT
ZZ/IN\S

IN PASTE OR LIQUID FORM.

Patton’s House Painting Model
of 20,000 color combinations), Master Painter’s
Tmt.mﬁ Card, and “How to Increase the Size of
Your House'"—all Mailed postpaid for12 cents.
JAS. E. PATTON 00., Milwaukee, Wis., U. 8. A,

L LD P

z Prying debillQS

for Grain, Sand, Clays, Fertilizers, Phos-

ghates, Green ¢ Coffee, Wet Feeds, Ralt,

~{ Sugar, Chemicals. etc. 15 Yem in opera-
b, tion. 'Send for 6th illustrated l(ru

S. E. WORRELL, Hnnnlbu Mo.

Wi Make Rubber Stamps?

Our “New York ” Rubber Stamp Vulcanizers received
the only medal awarded any Vulcanizer, World’s Fair,

Chicago. Simple process. Large profits. Circulars free.
BARTON MFG. CO., 338 Broadway, New York, U. S. A.

Rail ays, $3.60
6.60
Hand Dynamo,

Inclined Plane,

capable

Electrical = Novelties.
8F~ Stamp for catalogue af other novelties.
THE CARLISLE & FINCH CO., Sixth St., Cincinnati, 0.

ImprovEp WASHBURNE’S PATENT
EYE GLASS HOLDER AND PENCIL HOLDER.
An Eye Glass Holder that
is handy and reliable. No
ping to bend or catch in |
clothiuz Can be attached {
to lapel, pocket, or any oth-
er convenient place. Youn
will know where to find a
lead pencil when
it in a hurry if you attac
these pencil holders to
ocket

ou want
one of
our vest
Sample of elt her by

Oc. Illus.
AMERICAN kNG co., Dept E A., Waterbury, Conn,

‘THE NEW BRISTOL COUNTER

Registers an accurate account of work done on print-
i presses, gram tallies, weighing, measuring and
other automatic machines. Counts up to 1,000.000 and

repeats automatically. Slmple, accurate, durable. Spe-
cial oouuters to order, or circular,
C. J. ROO Brlslo Conn, U. S, A,

Railway tie, 8. K. Miller.........ccceueiiirinninnn.
leways, traveling contsct for electric, W. K.
T 589,452

Ra.zor. safety, P. W. Strong

Recorder. See Time recorder. .

Refrigerating machine, compressed air, H. B.
ROEIKET. .. eviiiiienenrennenanannseesionssareanees

Register. See Cash register.

Regulator. See 'lemlll)erature regulator

Rein holder, L. M. 8

Remedies, devme for applying

Return ball, A

Roaster.

Roll truing device, J.

Rope hauling machme, W.

. Lantz (rexssue). o 1628
Ropeway carners, mechanical feeder for, A.

Salts. process of and apparatus for electrolyzmg

used, J. Boelsterli.
Sash lock R. A. Haegelin..
Sash raiser, Boyte & Houston
Sausagelinkingor twisting machine, W.

land
Saw, hack, G. W. Griffin..
Ss,wéng and planing devic

om

Sawing machine, wood, Proctor & N

Scale. spring balance computing, F. C Hoyt X
Scorer, quadruple, J. T. Robinson et al....... oo... 589,577
Screen. See Lamp screen.
Seat or bench, 8. elmer......oovviiiininnennnnnn 589,529
Separator. See Cream separator. Grain separa-

tor.

Sewage, purifyin g, Adeney & Parr 589,460

Sewing looped fabrics, machine for, J. G. Poweél 589,511
,764

M.
D G T s
Sewing machine fan attachment, L. E. Fisher..
Sewing machine. wax thread, J. ertrand..
Shaping or treeing ma.chme B.J. N
Sharpener, scissors, J. P
Sheave, J. A. Clark.
Shirt, G. D. Eighm:
Shoe, rider’s, J. B. Rathbun.
Signal box, A. C. Robbins..
Sig%allng applaratus and circult electrice, E H

en e
Sink, G. L. Ferdig.
Skin opening machme, C. E. Sackett.
Sled propeller, C. F. Wagoner ......
Slicer, J. E. & H. R. Stuart
Sole cutmng out machine, boot or shoe, J. J

Sewing mn.chme braiding attachment,

Spectucle case, R. L. Warren.
Spectacle frame, H. E. Kirstei
Speed indicator and cyclometer combine y

Ostrander.
Spring. See D g
Stand boiler, F. V. Wmters
Stand boiler for stoves or r:
Stand or range boiler, F. V.
:taple fastener, A. H. Swett......
Static machine, Myers & Rose
tation mdlcntor.s P. B

tave forming device, T. J Sullivan .. 989,759
tock and die, G. )0 1034 (Y 589,645
Stop per. See Bottle st.op T.
Store service apparatus, 589,758

R 17: | TN
tove, C. T. Andreas............ .
tove, G. Laube........
tovepipe, R. McPhaill
tovetop, swinging, A. K. Beck
Street sweeper, A. Brown.
Stuffing box, valve, Hodge &
SWm%]ng gate, W. H. Jon
Switch. See Electric swltch

Switch ogeratmg mechanism, C. E. Harris........
Table. See Adjustable table.

Table leg fastener, A. Zwiesler .
"Telemeter. C. Gullikse

'1‘eleAphone bl;:)g:es, electrlc switch and ‘cutout for,

.. 589,631
589,473
589,610

589,
589,725
589,730

Telephone, coin operated, F. Hoffm:
'l‘elephone systems, multnple cutout for. Strowger

Temperature 5
‘I'ent, H. Jensen 589,
Theater seat hat support, E. J. Guenzel. 589,469
Tie. See Railway tie. Wall tie.
Tlme recorder, watchman’s electnc,c H. Phin- " 589510
Tip applylng machine, C. A. Seeley.. 589,579
Tire, bicycle, C. Hooper.......... 589,434
Tire, bicycle, J.C. Luzhth 589,733
Tire cover, ve hicle wheel, J C Grant. 589,426
Tire, inflatab] le, G White........... 589,770
Tire, vehicle wheel, Lewxs &, Spleg ...... . 580,662
Tobacco stem ming mnchme, M. C. Baughan. 589,685
Tombstone or monument, Hammond & Tayl 589,722
580,410
589,
.................. 589,417

Trap See kish and animal trap.
Trap, B. D. B. Smock

Trestle, work, W. A Reardon.
T'rolley, k. W. Canales
Trollgy for electricrailways, underrunning, 8. H

Short
Trolley wheel, electric car, Crawford & Crow.
T'russ, T. H. WOOAWATLd. .. e\ eruernnarnrsnanns
Tube formmg machme, . J. Capewel]
Turbine, elastic fluid, C. G. Curtis..
Turntable, J. M. H
Tuyere iron, forge, A. R. Thompso:
Twist drill, lubrlcatmg ‘W. J. Rickey.
Typesetnng and line castm% machine,

ewriter roll, M. C.

ve appllcable to vessels cont.mmug co mpre 'ssed

gas. Plunkett & Donat.........o.civeviiiinnnnnnn 589,
Valve operating mechanism, B. 8. Cowles 589,700
Vehicle brake, E. S. Hall 589,779
Vehicle brake, F'. Rittenhouse 589,755
Velocipede, H. G. Meumann. .. 589,531
Velocipede fitting, W. Dicks ....... 589,498
Wagon brake, automatic, E. Skaar.. 589,512
Wagon, convertible, G. H. Goodwin. 589,715
Wagon wrench, A. Albrecht.. 589,400
Wall tie, Raymond & Gockel. . 589,481
Washing machine, F. D. Hsrdl 589,427
Water closet cistern, G. D. Ackle; 589,680
Water closet, pump, G. B. Howel 589,601
Water pipe system, E. W, Giles 589,650

Water power apparatus, 0. J. W
Water purifying eomposmon Busch & Sa.nders
Wave motor, H. Voelmy. .

‘Wave motor, P. anhl,........:'... e 589,520
Weighin, %and dum ping velncle G. H Metcher . 589,707
Well fishing tool, oil, J. A. Mills. e G

Well or cistern platform 1. A Br
Wheel. See Fly wheel ’I‘rolleyw eel
Wheel, C. E. Guider.

Wheel, J. C. Michie
Winding machine, cop, 8. W. Wardwell, Jr.
Windmill, automatio. G. . Knowllon
Whgdow and casing for cars,

Window faste

Window light fastener, é P. Hen

‘Wires or steels, machine for putting tipi
of covered, C. A. Seeley.

Wrench. See Nut wrench. 'Wagon wrench.

Wrench, H. Althoff.... ............cooiviiiiae,

Wrench Noble & Tussing

DESIGNS.

Badge, H. M. Caldwell. 21,621
Bicycle support, F. B. Felton......... .. 21,632
Bicycles, etc,, pedal for, B. .. 21,631
Bottle stopper, water, B .. 21,623
Cabinet, A. F. Walter........ . 27,633
Cane mill base, N. Sanders ..... o« 21,626
Check, etc., bank, W. H. Howard .. 21,620
Curtain, A. A..-Sherman.............. .. 21,634
Elevator chain bucket, L. L. Lamb. 21,625
Eyeglass or spectacle case, W. Z 21,622
Heel piate, W. Bayhouse 21,630
Mitten, K. D. Hoefler...... 21,635
Railway spike, H. N. Ban 27,624
cale face plate, J. H. Swihart 21,621
tove, heating, S. Boal......... . 27,629
tove or range, Kline & Prizer.. 528

A printed copy of the specification
any patent in the foregoing list, or any
188ued since 1863, will be furnished from this office for
10 cents. In ordermg glease state the nanme and number
of the patent desire and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained b{]the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
If complicated the cost will be a little more. For fvli
instructions address Munn & Co., Broadway, New
York. Qther foreign patents may also be obtainea.

AGENCY _WANTED for a quick selling sgecmlty
Address G. Earle, 150 Nassau Street, New York

I want to purchase roller flour mill machinery, 75 barrel
capacity. Have farm ln.nd well located, to exchange.
Corresp. solicited. Morden, Wwiliow City, N.D.

CRECY CGUARANTEED.
MODELS IREER Rt
Shorthand by Mail Joststi, tve s ol aret

lesson Free. Potts Shorthand College, Wiliiamsport, Pa.

IL_S & MACHI E‘S
FO NI M ED PHOTOGRA Hs
FL_W\\ AR 196 LEXINGTONAVE. B‘:ll(VKLVN

Pattern and Model Work, Optical,
Expe mental etc., instruments, bicycle Blll?dl'les,

EMPIRE NOVELTY WORKS, 402 E. 30th 8St., New York.
nery. VILTER

ICE MACHINES,,
. CO., 899 Cllnton Street, Milwaukee, Wis.

and Bottlers
SPECTACLES { F. E. BAILEY sells

spex cheap. Write
for new optical catalogue. 271 Wabash Ave.. Chicago.

MODEARSE@
MODEL AND EXPERIMENTAL WORK

Draughting, Pattern Work, Special Machiunery, etc.
S. P. Denison, 143 Center St., New York Clty

rliss Engines, Brewers’
r ok ners " ViL

CATALOGUES FREE.
NION MODEL WORKS
193 CLARK CHICAGO

"\\Z\g\_ \\"\\“\' “\“\\
.l

8 S EXPERIMENTAL WORK. SMALL

L8. MODE MACHINERY!
AT STENCIL WORKS 100 NASSAU 8T N.V.

| NOVELTIES B ETC. NEW YOR

FOR SALE. Valuable woodworking machine for
putting picture frames together of any size, oblong or
square, at the rate of 20 frames per hour. Works auto-
matic. Pat. allowed. Inventor, Box 66, West Poiut, N.Y

FOR SALE.—A First-class Foundry and Machine
Shop, with a zood business connection and a number of
specialties. A good cbhance for an ambitious, hard work-
ing man. Address JOSEPH HILL, WARREN, PA.

STRONG CASTINGS QUICKDELIVERY.

TTERN WORK TO ORDER.
ACME MALLEABLE IRON WORKS. BUFFALO.N.Y.

Opportunity to secure paid ownership in good paying
electric manufacturing plant. Large modern brick
buildings with fine tools. Pertect equipment. I.ocated
in manufacturing center. Business established 1881
Applicant must have $10,000 and devote time to busi-
Dess. Address 1. W. C,, Box 773, New York City.

JUST PUBLISHED.

PRACTICAL RUNNING OF DYNAMOS

A little booklet onthe care and the locating and rem-
edying of troubles in dynamos and motors.
Price 10 Cents.

Catalogue of Mechanical and Electrical Books Free.

PHILADELPHIA BOOK CO.,
17 South Ninth Street, Philadelphia, Pa.

PROPOSALS.

NEW EAST RIVER BRIDGE, COMMISSIONERS'

JOffice, New York, August 31, 1897.—Separate pro-
gosals will be received by the Commissioners of the

ew Bast River Bridge at their office at No. 49
Chambers street, New York City, at 2 o’clock in the
afternoon of Wednesday, September 22, 1897, en-
dorsed ‘‘Proposal for Construction of Brooklyn (or
New York) Anchorage of New East River Bridge.”
for furnishing materials for and constructing the an-
chorages of the New East River Bridge, in accord-
ance with the proposed form of contract and the
plans and specifications therefor. All bids shall be
enclosed in sealed envelopes, addressed to A. D.
Baird, President of the Board of Commissioners of
the New Bast River Bridge, and presented to him
on that day and at that hour at said office, and such
bids will be opened in public meeting by the Com-
missioners on that day at 2 o’clock.

Copies of the specifications and the general draw-
ings of the work, with the proposed form of bid and
contract, may be seen and further information will
be given at the office of the Chief Engineer, No. 84
Broadway, Brooklyn.

Proposals will be made upon a form provided
therefor, and onlv those proposals will be considered
which are complete, in proper form, comply with
the requirements herein stated, and are offered by
parties of known reputation, experience and re-
sponsibility.

Each bidder will be required to deposit. with his
proposal, in the office of the Commissioners. a cer-
tified check for $10.000, payable to the order of
Richard Deeves, as Treasurer of the New Bast River
Bridge Commissioners, as security for the execution
by him of the contract and the giving of the re-
quired bond, if his bid is accepted. within two
weeks after notice of the acceptance of his bid.

The contractor will be required to give a bond in
the penal sum of $350,000. in the form annexed to
the proposed form of contract. with two anproved
sureties or an approved Surety Company, conditioned
for the prompt and faithful performance of the con-
tract. and its covenants and the work thereunder.

Rids for the Rrooklyn and New York anchorages.
If hoth are bid for. must be made separately.

he Commissioners reserve the right to reject any
and all of the p~oposals offered. and to accent any
proposal offered. . ANDREW D. BAIRD, President.

F. B. THUREER, Secretary.

Our INVISIBLE TUBE Cushions help when all else fails.
a5 glasses help eyes. NOPAIN. Whispera heard.,
Bend toF, Hiseox Co., 858 B’way, N. Y., for Bock and Proofs FREE

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I.

DEAFNESS & HEAD NOISES CURED.

E L STAMPS "»?f»‘«a"‘s‘v“i&’éé"‘uoc
F. AT LOWE

E & ALF‘HAB =T

S HEAVEN ITS WONDERS AND HELL?”

by Emanuel Swedenborg, the gra dest, most interest-
% instructive, and rationa) book ever written on the
ject. More can be learned about genuine religion
s.nd the future life thau from whole libraries of books.
453 pages. Cloth bound. Sent bimall on receipt of 60 cta.
Address Wm. H. Alden 2129 Chestnut 8t., Philadelphia.

50 YEARS®
EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
qQuickly ascertain, free, whether an invention i8
prcbably patentable. Communications strictly
confidential. Oldest agency forsecuring patents
in America. We have a Washington office.

Patents taken through Munn & Co. receive

WOOD WORKERS

ghlseils, ('i‘ou es.P'l‘limingMT(l)‘ols,
arving Tools, Pattern akers
gxg,’:_ SB:E‘JESL Gauges. (F Send for Price List.

BUCK BROS., Millbury, Mass.

¥3u USE GRINDSTONES ?

If 80, we can suppiy you. All sizes

;mounted and unmounted, always

. kept in stock~s Remember, we make a

HEYSTONE NG {)ecuﬂtyof selecting stones forall spe-
al purposes. §¥ Ask for catalogue

nd The CLEVELAND STONE CO.
== 2d Floor, Wilshire, Cleveland, 0.

WANTED

Experimental Work for Patentees, Metal Pattern and
Model Making. Will manufacture patented
specialties. All work guaranteed.

CENTURY MACHINE COMPANY,
576 West Broadway, New York.

BRASS BAN

Instruments, Drums, Uniforms, E
ments for Bands and Drum Corps.
est prices ever quoted. Fine _Catalog, 400
Illustrations, mailed free, it gives Bmd
Music & Instructions for Amateur Bands.

LYON & HEALY, 33-35 Adams 8t.. Ch.cago.

INVESTORS

We offer for sale the English and other
foreign patents on an article, the manu-
facture of which has proven very remun-
erative in the United States. For partic-
ulars address O. T. W. Co., 358-364 Dear-
born Street, Chicago, Il

uip-

W

1 notice in the

SCIENTIFIC AMERICAN,

besutifully illustrated, largest clrcula.tlo of
an scientific gournal weekly terms $3.00 & year;
8ix month Specimen’ copies and D
Boe»x ON PATENTS sent free. Address
MUNN & CO.,
361 Broadway, New York.

P

ON A STILL HUNT.

The up-to-date sportsman needs for
suceess, fersonal comfort, and protec-
tion the Tdeal Hunting Shoe.
Tanned horsehide ugpers gray color,
soft as a glove, to as steel, cannot
harden, ide double soles, rubber ce-
mented together, Practicaliy water-
proof, flexible, easy. The most ser-
viceable shoe for surveyors and en-
gineers. Illus. circulars free.

M. A. SMITH & SON,
Manufacturers, 29-31 N. 15th Qs )
Street, Philadelphia.

QPORTING SHOES 0F ALL KIND5.

A First .Class Cigar

made in the shape
of a stogie—

NDARD )

]is there.

Box with 100 in, $1.50;
Direct or from dealers.

THE R. & W. JENKINSON CO.,
Pittsburg, Pa.

How to Bulld

a Home ———t

Those 1ntending to build will ind the very best practical sug-
gestions and examples of Modern Architecture in the handsomest
Architectural Magazine ever published , . .

““The Scientific American
Building Edition.”’

Each number is illustrated with a Colored plate and numerous
bandsome eneravings made direct from photographs of buildings,
together with interior views, tioor plans, description, cost, location,
owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses. etc.

All who contemplate building, or improving homes or structures
of any kind, have in this handsome work an almost endless series 0f

The illustrations

the latest a.nd best examples from which to make selections, thus saving time and money.

PusLisveo MonTHLY.

For sale at all news stands,
e s oo e o o o Oraddress
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SuescripTions $2.50 a Year.
Semi-Annual Bound Volumes, $2.00 each.

SincLe Cories 25 Cents.
Yearly Bound Volumes, $3.50 each.

MUNN & GO., Publishers, 361 Broadway, New York
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Inside Page, each insertion, - 73 cents a line
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{3 For somes cl of Adverti Special and
Higher rates are required.

The aboye are charges per agate llne—about eight
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as Thursday
issue.

To Inventors and
Manufacturers!

1 have unusual facilities for Working or Placing
Valuable Patents in United States, Great Britain,
and otber foreign countries. Correspondence invited.

E. C. MILLE!I?, care MAGNOLIA METAL Co.,
266 & 267 West Street, New York

& SHAPE
:TALS of HOLE

TED

COLUMBIAS

are all as near perfection in
adjustment and finish when
they leave the Columbia
works as human ingenuity
can make them, and are
ready to be ridden on the
longest journey or put to the
severest test.

1897 Golumbia Bicycles
$75 ToALLALIKE.
STANDARD OF THE WORLD
1897 Hartfords . . . . $50
Hartford Pattern 2, Women’s 45
Hartford Pattern |, Men’s 40

POPE MFG. CO., Hartford, Conn.

If Columbias are not properly represented
in your vicinity, let us know.

I.l.ll. ¢ HBESLY&(h

EP/@CMPSAII Aeus] Giagot
Motor ufTI:ﬁf‘ (:cgntury
Used 2

BY ANYONE.
FOR ANY WORK.
No Fire! No Boiler!
O G Rahor] N Dang er!
£CONOMY, RELIABILITY,
SIMPLICITY, BAFETY. ncgeﬁo(ﬁrot%q;gg ';l:(ﬁoc::e% [-Ie lIl“t.
§& Catalogue, Testimondals, etc., by addressing

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

IMPERIAL BALL BEARING AXLE

A wrmen guarantee with each set of axles.

97 PATTERN

8,000 sets in use.
Indorsed by the leading
g carriage builders.

i Reduces friction 75 per
cent. One horse can do the work of two. Mechanicmly

perfect. Can be put on old or new work.

§¥° Write for our lUustrated Catalogue ‘estimo-
nials, which we send free on applwaudm Rerlal Ball
Bearing Axle Dept., 439 Wabash Avenue, Chicago, Ill.

Bicvcles, Watcnes Guns, Buggies Hurpess,
Sewing Machines Orgaas Pianos Safes,Tools
Seales of all varieties and 1000 otherarticies
Lista free CHicago Scarx Co . Chieago 111,

At 3 Price
e $5.00

Falcon Camera
FOR 3% x 3% PICTURES.
Uses our
Light-Proof
Film Cartridges
For 12
Expusures and
LOADS IN
DAYLIGHT.

Improved safety shutter, set of three stops, fine
achromatic lens, view finder and socket for tripod
screw. »Booklet Free,

$2,853.00 in Prizes
For Kodak Pictures.
$1,475.00 in Gold.

EASTMAN KODAK €0,

ROCHESTER, N. Y.

SOLZ MAN

—SILEX—

(Old Process Ground Flint or Quartz)

Focne Porcelain, Paint, Laundry and Scouring Soaps

UFACTURERS,

THE BRIDGEPORT WOOD FINISHING COMPANY,

NEW MILRORD, GONN.
Works:

240 Pearl Street, NEW YORK.

215 East Lake Street, CHICAGO.
New Milford, Conn., and Branchville, Conn.

Sl‘EL\MB ummmmns

2 - Me ALLEN-PRESIDENT "W'B/FIRANKLIN * VICz PRESID!
g-n-nm SECRETARY _ I'.BrAua«

Going to Build ?

You will need Hardware. The best costs little
more than the poor stuff 8o often used. To get
the best. mnke ‘your gelection from ¢ Sare
gent’s Book of Designs,’” aoopy of which
will be sent free upon application to SBARGENT

& Co., 31 Chambers Street, New York.
JESSOP'S STEEL 5
FOR TOOLS, SAWS

WM JESSOP & SONS L©o

ETC
9l JOHN ST. NEW YORK
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interesting history of the cycle from its ori

WITH AUTOMATIC ADJUSTABLE
VACUUM ATTACHMENT.
Impossible to run too high in vacuum.
Life prolonged indefinitely.

Colls (Induction and High Fre-
quency), Fluoroscopes, Mo=
tor-Generators, etc.
MINIATURE
INCANDESCENT LAMPS,

EDISON DECORATIVE & MINIATURE LAMP DEPT.
(Genera! Electric Co.)

Rav Cubes 2

Roentgen Ray Apparatus:

Candelabra, Series, Decorative, Battery

Harrison, N.J.

cycle.

present time. e first crank-driven b
cle.

‘bone-shaker and its successors.

The tri
modern wheel

hand

AMERICAN SUPPLEMENT, No. 1012,
To be had at this office and from all newsdealers.

HALF A CENTURY OF CYCLES.—AN

n up to the

The
The

Cycle bmldlng a sclence Poilnts of im-
and foot
cycle Wlth 9 Illustrstlonﬂ Contalned in SCIENTIFIC
Price 10 cents.

Boston,
I.ondo.
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of Books on Natural Magic. An illustrated
together with a full table of contents, will
large octavo and is handsomely bound.

STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS, INCLUD
IN@ TRICK PHOTOGRAPHY.

Compiled and Edited by
ALBERT A. HOPKINS,

INOW READYX!

e

GIC

‘With an Introduction by
HENRY RIDGELY EVANS.

568 Pages, 420 lllustrations.

Price, by mail, $2.50.

HIS work on Magic, Stage Illusions and Trick

Photography appeals to the professional and the
amateur alike, and will prove a welcome addi-

tion to any library and will be read with interest by
young and old. The illusions are well illustrated by en-
gravings which fully explain the nature of the tricks.

Great attention is paid to the exposés of largeand im-
portant illusions.
furnished by prestidigitateurs of the highest standing.
Some of the most imrportant tricks of Robert Houdin,
Bautier de Kolta, Kellar and Herrmann are explained.

Conjuring tricks are not neglected, and Fire Eaters,
Sword Swallowers, Ventriloquists, etc., all come in for
a share of attention. Several chapters deal with
Ancient Magic and the section relating to **Science in
the Theater™ deserve the attention of all theater
goers. The section devoted to ** Photographic Diver-

These have been, in many cases,

" i8 very complete, illustrating the most import-

ant forms of trick photographs which the amateur
can make.
moving photographs is described in detail.
interesting features include an Introduction which
gives the history of the great necromancers and conjurors of modern times, with special refer-
ence to amusing incidents and anecdotes in theirlives. There is aleo a valuable Bibliography

The method of taking and projecting
Other

circular giving specimens of the engravings,
be mailed free to any address. The book is a

CONT

INTRODUCTION.

MYSTERIES OF MODERN MAGIC.

BOOK 1.
couumons' TRICKS AND STAGE ILLUSIONS.

ap. 5 —J
glers and Acrobatic Performers. Chap,6.—FireEai
ers and Sword Tricks. (Jlmcg:I .—Ventriloquism and
ts ap. 8.—Shadowgraphy.

BOOK IL
ANCIENT MAGIC.
Chap. 1.—Temple Tricks of the Greeks. Chap. 2.—
Miraculous Vessels of the Greeks. Chap.3.—The

Origin ¢t the Steam Engine. Chap. 4—Greek Lamps,
Toys, ete.

Animated Pu
Chap. .—Mental

ENTS.

BOOK IIIL
S8CIENCE IN THE THEATER.

thnpzl .—Behind the Scenes of an Opera House

a] C) Chap. 4—T

Chap. 5.—The Nautlcal Arena. Chap. 6.—

A'l‘rlp to the Moon. Chap. 7.—Cyclorama. Chap. 8.

—Fireworks with Drnmatlc "Accessories.
BOOK 1V.

AUTOMATA AND CURIOUS TOYS.
Chap.l.—Automata. Chap.2.—Curious T'oys. Chap.

3.—Miscellaneous Tricks of an Amusing Nature.

BOOK V.
PHOTOGRAPHIC DIVERSIONS.

'hap. 1.—Trick Phot Chap. 2.—Chrono-
photography. Chap.3.— ?ectlngMovlngPlctures
APPENDIX.

Additional Tricks and Bibliography of Books on
Natural Magic.
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Cribune « Bicycle

Tested and True.

The Easiest Running Wheel in the World.
& Send for Oatalogue.
ERIE, PA.

THE BLACK MF6. CO,,

ATENT CALF

SEAL GOAT -

- BEST CALF -
ENAMEL
VICI - KID

WVuvm 3avus

“::';::::?Snoss,

As good In every way as those ocosting from 85 t0 87. We
have the best liue of $3.50 shoes In the world. made on the
latest improved English lasts, by the most skilful workmen
In this country.

Imported Kangarno Tops, fast color hooks and eye-
lets. Invisible on the iuside. three rows stitehing, best
oak leather bottoms, light and beavy soles, widths
A to EE. The best $3.80 Police shoe sold any-
wherd at the price.

‘We sell shoes direct from our factory lhmnlh 8
stores in the cities and 5,000
throughout the country.

Being tbe largest manufacturers and re-
tallers of men’s fine shoes Iu the world is the
reason why every pair of W. L. Douglas
Shoes is a bargaln. Don’t be deceived.
W. L. Douglas name and price is stamped
on the bottom of every shoe.

Beut toany part of the U.8. on recelpt
of price and 25 cents for carriage.

W.L.DOUGLAS,

Brockton, Mass.

Catalogue
FREE.

FISCHER'S ‘
CIRCLE S s
DIVIDER AND ANGLE PRGTRAGTOR

This instrument divides a circle into as m m{ parts
ths or sl xteenths of an inch in its

there areel radhu‘
by means of the points, which are marked *“8” and ‘16,
It i8 a very useful and hme-sa.ving novelty.

Instrument im_cloth_covered pocket case. wltb direc-
tions, postpaid § KE L & ESSER CO.,
Manufacturers, 44 Ann Street, New Y ork.

STEREOPTIGONS, REIG LANTEHNS

and all accessories for gg
8chool and Cburch Ene =
tertalnments and adult g't
and Zuvenile kS
amusement and ztﬁg
instruction. ) RS
Microscopicine >3
struments for )
physicians and S
all’ professional S
uses. g
,for Sree Wustruglt- & ;g
CHAS. BESELER, Bstablished Patentee and
Manufacturer, 216 Centre Street. New York, N. Y.
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