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GENERAL VIEW OF THE SIMPLE CONDENSING BEAM ENGINE OF THE STEAMER ADIRONDACK.
Diameter of cylinder, 81 inches; stroke, 12 feet; boiler pressure, 55 pounds; horse power, 4,000.—[See page 456.]
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SECRETARY HERBERT'S REPORT ON THE TEXAS.

The official statement of the Secretary of the Navy on
|the recent sinking of the Texas at the Brooklyn navy
| yard will go far to re-establish the confidence of the

American public in this vessel. Mr. Herbert states that
|in giving out the action of the department on the find-
|ing of the recent court of inquiry he has concluded to
- depart from his usual custom and make a general state-

ment about this ship. We are informed that the acci-
dent was due to the fact that a part of an injection
i pipe had been taken out for repairs, and that the acci-
ldent ‘‘could not have happened at sea.” He reviews
} the past history of the ship and states that as there-
sult of a competition of naval architects a board of emi-
inent naval officers awarded the prize to a prominent
English designer, Mr. John. This was done in accord-
| ance with the policy by which *‘ we were availing our-
| selves of the experience of foreign nations.” Since her
T launch various défects have developed themselves, and
~among other changes she was sent to the navy yard at
i Norfolk to have her bottom stiffened. It is now be-
i lieved that all defects have been remedied except those
'relating to her turrets and the system of water-tight
compartments, which latter were developed by the re-
cent flooding of the vessel, as shown by the finding of the
| court of inquiry. Mr. Herbert points out that whiie it
would be desirable that all our ships should be turned
out in perfect condition, this has never been accom-
plished in our own or any other navy. It is believed
, we have made fewer and less costly mistakes than most
i other nations in the building of a modern navy, and yet
| the Castine and Machias had to be cut in two and
‘lengthened ; and three other ships, the Detroit, the
‘ Montgomery, and the Marblehead, required ‘* far more
‘fundamental changes than have ever been found
| necessary inthe Texas.” Nevertheless, the latter. for
I some reason or other, has been the subject of an un-
| usual amount of harsh criticism.

| We are glad to learn that such officers as Capt.
, Glass, her commander, and Capt. R. D. Evans, com-
manding the Indiana, unite in declaring that the
 Texas is ‘*‘ the stiffest, most easily mmanaged, and en-
tirely seaworthy ship in the service.” Capt. Evans
 states that in the hurricane of October 12 she showed
 herself to be the most seaworthy ship in the flezt, roll-
ing considerably less than the Indiana and the Maine,
which were just ahead and just astern of her. The
,captain also states that she was a perfect gun platform,
and in this respect, and in respect of her seaworthy
‘qualities, was superior to such fine ships as the New
York, the Columbia, and the Raleigh.

The Secretary then goes on to quote from a letter
from Charles H. Cramp, in which the writer says: “1
have always defended her (the Texas) to an extent
that has made me obnoxious to many officers in the
! navy, who were bitterly opposed to the adoption of
| Mr. John's scheme.” After examining the plans and

‘ specification, Mr. Cramp stated that they were *‘ good,

symmetrical and practicable;” that they were by odds
the best submitted in that competition; and that
while the scantlings were light, ‘‘as a whole her hull
construction involved the best mechenical distribution
of minimum weight” that he had ever seen. At that
time the era of steel was new and there was a tendency
to over-estimate the strength of the new material.
This led to the placing of very heavy armor and arma-
ment on small displacements, and the Texas is a prac-
tical instance of this tendency. The latter part of Mr.
Cramp’s letter is devoted to strenuously deprecating
publie criticism and discussion of the defects of naval
construction by the press, which he considers unwise,
for the reason that such criticisms-are used abroad to
! the prejudice of our industries when they enter into
competition for foreign work.
The Secretary calls especial attention to Mr. Cramp’s
remarks about the effect of criticism by the press of
American ships and armor plate. He says, ‘I submit
Mr. Cramp’s letter for the purpose of pointing out to
some of our newspaper friends the unintentional in-
juries to American interests that are liable to result
from enlarging upon minor mistakes that may have
j been committed, even though at other times full credit
| be given for the great and substantial successes that
have been attained.” :
1 We do not agree with Mr. Cramp in his opinion of
the value and effect of newspaper comments upon
naval work. Such criticisms are not confined to the
American press, as readers of any of the English tech-
| nieal journals can testify. Thereis nevera new design
[ for British warships published but what it calls forth a
storm of hostile criticism, and the same thing obtains
|in France. It is the privilege of the public which pays
| for the ships to have its say about them, and while
"there is a great deal of matter written which is arrant
nonsense, there is much other criticism ‘which is intelli-
i gent and to the point and healthy in its general effect.
\ If, as Mr. Cramp says, such criticism has occasionally
robbed this country of contracts for building foreign
warships, it is to be regretted ; but we think that such
an occasional loss is not a sufficient reason for asking
the public to suspend its right to pass judgment upon
or discuss the merits and defects of its new navy. It

s has been a difficult task to awaken the people at large
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to the necessity of a navy at all, and there has been no
agentso active in this awakening as the daily and
weekly press.

On the whole, the statement of Secretary Herbert is
reassuring, at least to that part of the general public
which has been disturbed by the exaggerated state-
ments regarding this ship which have been put fort
from time to time by the ultra sensational element of
the daily press. We regret, however, that more e -
plicit information has not been given regarding the
flooding of the Texas and the causes which led up to
it, and more particularly, as it concerns the failure of
the so-called watertight bulkheads. In our remarkson
this accident in a previous issue, we took it for granted
that the watertight doors must have been open. It ap-
pears, however, that they were closed, and, therefore,
for the purpose of fulfilling their function they seem to
have been utterly worthless. This, we consider, is by
far the most serious aspect of the case, and we fail to
find any reassuring statement or suggestion in the
present official utterance. We are told that the acci-
dent could not have happened at sea. Why not? Is
there any peculiar and unknown quality in the metal
of a valve yoke which causes it to hold together when
a ship is in thirty fathoms of water and only break
when she is in thirty feet? If it is safe to remove a
part of an injection pipe for repairs when a ship is
afloat, it is just as safe to do it in sixty feet as in thirty
feet of water ; and it is due to the lucky fact that the
Texas lay where she did at the time of the accident that
an appalling accident did not take place and she is not
to-day at the bottom of the river.

Even if it is allowed that the removal of a section of
the injection pipe is a proper thing to do outside of a
dry dock, and that valve yokes are not likely to break
at sea or when the ship is in deep water, how came it
that the engine room bulkhead did not keep the ship
afloat ? It is suggested that possibly valves were open
in the bulkhead; but surely such a court of inquiry
was capable of ascertaining to a certainty whether
they were or not. If they were, the failure is ex-
plained ; if they were not, the compartment system of
the Texas is a miserable failure.

We must confess to considerable disappointment that
explicit information is not given upon this very im-
portant point, and that the direct responsibility for
the disaster is not distinctly placed. It isevident to
the veriest novice in naval matters that by taking the
most elementary precautions this acecident would have
been avoided. All the elaborate and costly appliances
of a modern warship are worth about their weight as
old junk if they fall into the hands of individuals who
fail to exercise proper forethought and discretion in
handling them.

We cannot but feel that in its report, as outlined
by the Secretary of the Navy, the court of inquiry
has passed very lightly over an occurrence which
calls for a detailed explanation, and that in deciding
that no one was responsible for the mishap, it has
shown a leniency that does more credit to its heart
than to its judgment.

That in time of peace a battleship should founder at
her wharf, with wateh on board and fire in her boilers,
is, in our judgment, absolutely inexcusable.

S -

THE PREVENTION OF RUST IN IRON AND STEEL
STRUCTURES.

The advent of the age of iron and steel in the arts of
building and manufacture brought in an element of
decay which scarcely existed in the age of stone. For
while we are able to build on a grander scale, and com-
bine the new material in daring forms which the primi-
tive ages merely dreamed of and never attempted, we
cannot look upon our finished works with the same
assurance of their permanence that filled the builders
of the Egyptian pyramids or the temples of Greeceand
Rome. Often when the stone was hewn from the quar-
ry and exposed in a building to the wear of the elements
it hardened under the exposure. Nature was thus the
friend of the architect, and dealt kindly with his work,
The very winds and weather which colored it with the
mellow tints and peculiar beauties of age gave it
strength as lasting as that of the hills themselves.

But the iron and steel of modern construction are as
perishable as they are strong. The action of the ele-
ments, which sometimes prolonged the endurance of an
ancient structure, commences to destroy our modern
works in iron and steel from the very first moment of
contact. Unless some thorough system of protection be
adopted, it is certain that the life of the skeleton steel
buildings, for instance, which are multiplying so fast in
our cities, will never be measured by centuries. The
dangers of decay are serious indeed, even in the case
of such ironwork as is open to inspection; for in cer-
tain climates the oxidation is so rapid that it takes a
comparatively brief time to reduce the section of the
metal, so that it is brought perilously near to the break.
ing point and far below the proper margin of safety.
Notable instances of rapid decay may be found in some
of the more neglected parts of the viaduects and bridges
of this city, where, for the want of thorough and fre-
quent painting the ironwork is being eaten away under
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the combined attack of the moisture and salt air of
our climate.

But although structural ironwork is open to the at-
tack of an alert and ever present enemy, it is well un-
derstood that so long as its parts are open to inspection
and may be reached by the paint brush its life may be
indefinitely prolonged. If they are carefully cleaned,
and coated with good paint at the time of erection, sub-
sequent inspection and repainting systematically carried
out will render our iron and steel structures practically
imperishable.

The introduction of the skeleton system of building,
however, has brought with it new and comparatively
untried problems. The methods of construction which
are used to insure the integrity of the steel work are
radically different; for whereas the bridge builder is care-
ful to leave all the parts of his structure exposed, the
builder of the ‘‘skyscraper” is just as careful to cover
them up. This concealment is rendered necessary in
the case of the columns that carry the outside walls by
the demands of construction, and the interior columns
and floor girders are inclosed in the endeavor to secure
a fireproof construction. The nature of this covering
varies but little. It usually consists of stone or com-
mon brick or some form of fire brick, and when the
steel inembers are once sealed up from sight, the ques-
tion of their actual condition as the years pass by is a
matter for speculation, but never a matter of certainty.

It is true the columns and girders are treated to a
coat of paint at the shops, and no doubt in many cases
there is an attempt to do this work thoroughly and
with a good quality of paint; but there are thousands
of tons of material that go into the buildings with the
work carelessly or cheaply done. And even where the
steel has been honestly painted at the shops, the subse-
quent handling in transportation and in erection at the
building does more or less damage to the paint, rub-
bing it off and exposing the metal. Nevertheless, there
is no effort made to repair the damage, and the girder
or column, as the case may be, is shut up within a por-
ous and not always an airtight casing, in which the
rusting of these exposed surfaces is free to go on unseen
and unchecked.

It is unfortunate that we have very few facts to go
upon in estimating the behavior of inclosed steel or
iron work. This style of construction is so modern that
there has not been sufficient lapse of time for any reli-
able data to be gathered ; and such cases as have been
quoted for or against the permanence of walled-in iron
work are few in number and stand good only for the
particular circumstances that surround them. If a
column which had been built into an interior wall was
found free from rust at the end of a certain number of
years, it would be no proof that another column built
into an outside wall and on the weather side of the
building would be equally secure. And we must not
argue that, because there was no oxidation of a struc-
ture in the dry air of the city of Denver, five or six
thousands of feet above the sea, a similar structure
in the moist atinosphere of a sea coast city would escape
injury.

The painting which the steel work receives at the
shops should, at least, be repeated when it has been
erected in place, so that any spots where the paint has
been chipped or rubbed off, exposing the metal, may be
protected from the action of the air.

In its way, this question of therustingof coverediron
work is as important as that of fireproofing; but it is not
likely that it will receive the same careful attention ;
for the reason that, while the latter question is one of
ever present, vital importance, the former is slow in its
action and affects a more or less remote posterity. And
yet, if there are duties which we owe to posterity, surely
this isone. If by a little reasonable care, and an expense
only slightly greater than that which is at present in-
curred, the costly buildings of to-day may be saved
from a possible ultimate collapse, the care should cer-
tainly be taken, and the expense incurred.

_ et - -
Blockade of the Underground
Lenox Avenue,

During the snow storn: of Wednesday, December 16,
the underground electric trolley line on Lenox Avenue
was disabled for several hours. This is the first time
that this line has succumbed to the weather, and asthe
underground trolley system may be said to be yet on its
trial, the facts concerning this breakdown will be of in-
terest. It seemsthat when the storm came on, only
about one-half of the usual amount of power was availa-
ble, for the reason that half of the generatorsat the
power station are at present being rebuilt. According
to the chief engineer’s statement, this would have been
sufficient to keep the cars running under ordinary ecir-
cumnstances ; but the mechanical resistance of the snow
and the slippery condition of the rails, preventing ad-
hesion, proved too much for the motors. After the snow
plows and sweepers had opened up the line, a sudden
drop in the temperature caused a coating of ice to
formn on the conductors, and thus prevent full contact.
The conductors consist of two wrought iron pipes, one
on each side of the slot, which are carried on insulators
attached to the ceiling of the conduit. The difficulty
of ice forming on the wires is not unusual with the

‘Frolley Line on

overhead trolley, but one would have thought that the
protection of the closed conduit would have prevented
such an accident. The difficulty was overcome by
equipping the car with knifelike scrapers which cleared
the conductors of ice just abead of the contact shoes.
By the time the cars were ready to run again after the
scrapers had been attached, the conduit had filled up
withsnow and slush, and the tracks were so covered
that it took several hours to get started. It is the in-
tention of the company to equip every car with remova-
ble plows specially designed for keeping the conductors
clear of ice. In some of the northern cities and in
Canada, it has been a common thing during a storm of
sleet to put a Inan on the top of the cars of an over-
head trolley line, who carries a forked spear with which
to scrape the ice off the wires. We are informed that
this blockade will have no effect upon the determina-
tion of the company to equip the Fourth and Sixth
Avenue lines with the underground trolley systemn.
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‘I'raps for Inventors.

In this nineteenth century the profession of patent
solicitors is degenerating from: the professional to the
commercial. Inventorsand patentees have their atten-
tion arrested by flaming announcements, with the ob-
ject of catching unwary inventors and patentees. One
class of these agents offer medals as certificates of value
of inventions, and large lottery prizes, amounting to
thousands of dollars, to inventors who place their
applications for patents in their hands. However, be-
fore a medal or prize is awarded these inventors select-
ed, in order to become acceptable competitors, they
are compelled to pay into the hands of these agents
certain fees. These competing inventors are told, or
induced to believe, that a scientific and mechanical
corps of experts in the employ of these agents make
crucial examinations of their inventions, in the light of
the prior state of the art, and the inventions of all
others who are competing for a medal or the prizes,
and in due time they respectively receive a communica-
tion from their agents, accompanied by a medal, certi-
fying that they have been awarded the medal by a
corps of experts, on the ground that the invention is
determined to be the best of all others presented to
them for patents. At some subsequent period it is
announced that the money prize has been awarded to
A, B, or C.

It would seem that intelligent men would not fall
into such traps in this enlightened age ; but, alas! they,
like innocent lambs, are led to enter and made to suf-
fer ; or are dealt with in the same manner as are unso-
phisticated rural citizens who fall into the hands of
‘‘ green goods” merchants.

For many years the story of the gold [gilded] medal
awarded by a French scientific society to United States
patentees has been well known, and yet victims are
constantly being made. When the announcement is
received from Paris that the gold [gilded] medal has
been awarded to a United States patentee for his in-
vention, after an examination by its savants, and it
has been found to be the best of the kind patented,
there is a demand for a considerable sum of money to
pay the expenses of the transmission of the medal to
this country. The expectation of receiving this sum of
money is the secret of all the interest that this French
association manifests in regard to United States paten-
tees. A bald attempt to get money for a gilded medal,
issued by a set of questionable persons, ought to be
understood by intelligent patentees when they read the
word ‘“‘gilded” in small letters, inclosed in brackets,
following the word ‘‘gold.” Such medals, whether
Amnerican or foreign issues, should not be accepted by
inventors, or investors in inventions of others, as proof
of merit. They are nothing more than sawdust sold
by *‘ green goods” men.

Recently an inventor applied to one of the United
States medal awarding patent agents and received a
medal, but no patent; and after he had expended
about $175 as fees to thisagent and to the Patent Office,
he made a visit to Washington, D. C., and called on the
chief of police in respect to his patent business, and
finding that his money was wasted and beyond recov-
ery, requested him to refer him to an honest, reliable
and capable patent counselor and solicitor, and being
given the name of a respectable house in Washington,
he visited the same, and on entering the door he said,
‘I am referred by the chief of police to you, as the
kind of patent solicitor I am seeking. I do not want a
medal awarded me, for my medal has cost me $175, and
no patent has been granted me. I want an honest, re-
liable attorney, who, when he takes my case, and I pay
him my money, I can go home and feel satisfied that
all will be done squarely, and I shall get a patent for
my invention from the United States Patent Office, in-
stead of a mere medal fromn my agent.” The experience
of this inventor ought to be a warning to others, and
the course that he pursued should be fol'owed by
them.

Some years ago an advertisement appeared in the
papers as follows :

‘* Wanted—An invention for sawing stone to a taper
form ; $5,000 reward offered for the best invention of
the kind for this purpose.”
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In response to this announcement, made, no doubt,
by somne designing, hungry patent agent, in conspiracy
with an outside accomplice, for the purpose of increas-
ing his income, several hundred inventors sent models
of stone sawing machinesto the Patent Office for patents.
Nearly every one of these models represented two saws
set to form an acute angle, and as the saws descended
cut the stone to a taper form. Oneagent filed so many
applications in the United States Patent Office, all like
one another, that the principal examiner of the Patent
Office in charge of this class finally became disgusted
with such proceedings on the part of this agent, and
wrote a letter to each of the later applicants substan-
tially in these words: *‘Your application for a patent
on a machine for sawing stone to a taper form has been
examined and rejected on application of A. B., C. D.
and E. F., filed through the saimne agency that has your
case in charge.” This was a sockdolager to the agent,
and an eyeopener to his clients.

Sequel to the stone saw prize: At the termination
of the period set for awarding the $5,000 prize offered
for the best stone sawing machine, these expectant in-
ventors carried their models of stone sawing machines
to a place designated in Vermont, and, alas! on expos-
ing them te the supposed generous citizen who had
advertised for the inventions, were told that none of
the plans were as good as one which he had invented
himself, and therefore the prize would not be forth-
coming. Sad hearted and disappointed, they returned
home with an experience which ought to last a lifetime.
By this trap inventors were led to expend thousands
of dollars for models, traveling expenses, and agency
and government fees, with no profit to themselves,
simply benefiting an unscrupulous patent agent and
his accomplices. Inventors ought to look carefully be-
fore they bite at such bait.

Another trap set for patentees is the one that the
Inventive Age, of Washington, D. C., has for many
months been warning patentees against. This trap is
the patent right selling agent, who sends to every paten-
tee a letter, which letter says: * Your patent has been
examined by our scientific hoara or corps of mechanical
experts. and it has been pronounced to be worth $25,-
000, or $50,000, or $100,000, and we would like to have
the agency for selling your patent.” Furthermore,
offers are made to take out foreign patents on already
issued United States patents for one-half the usual
fees, etc. It is only necessary to say that patents in
many foreign countries for United States patented in-
ventions, which have been published in the United
States Patent Office Gazette fully enough to be under-
stood by practical inechanics, are invalid, even if grant-
ed by such foreign government.—New Ideas, Phila.

_— et r-—

Do Not Lose or Throw Away Your Papers.

By taking only a little trouble, when a paper first
comes to hand, it may be kept in a way to form a per-
manent and most valuableaddition to the reading mat-
ter with which all families and individuals should be
supplied. We furnish for such purpose a neat and at-
tractive binder, which will be sent by mail, prepaid, for
$1.50, or $1.25 if sold over our counter. It has good,
strong covers, on which the name SCIENTIFIC AMERI-
CAN (or SUPPLEMENT) is stamped in gold, and fasteners
by means of which the successive numbers may be
placed and securely held in order as in a bound book.
One binder may thus be made serviceable for several
years, and when the successive volumes, as they are
completed, are bound in permanent form, the sub-
scriber ultimately finds himself, for a moderate cost, in
possession of a most valuable addition to any library,
embracing a wide variety of scientific and general in-
formation, and timely and original illustrations. Save
your papers !

O+
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The Value of Good Roads.

Cultivating ten acres, eight miles from the station, I
buy two tons of fertilizer for $70, says a correspondent
of the Leesburg (Fla.) Commercial. This quantity
makes eight loads for one horse, and six hours are re-
quired for a trip. The time of myself and horse is
worth 60 cents per load. 1 make 500 crates of vege-
tables, which require seventy-one trips to get themn to
the station, at a cost of $42.60. On hard roads I could
haul my $70 worth of fertilizer in four trips of four
hours each, at a cost of $1.60. I could haul my 500
crates of vegetables in thirty-five trips of four hours
each, at a cost of $14. On the sand roads one horse is
required seventy-one days to ship my crop, which is a
longer time than the shipping season; hence I am com-
pelled to keep two horses during the year, or hire from
my neighbors at a busy time. The cost of keeping the
second horse may be safely estimated at $25. So much
of my time is used in my trips to town that during
three months of the year I am compelled to hire an
extra hand, which costs me about $45. The foregoing
items will suffice to show that bad roads cost on my
ten acre crop $101.80, being a tax of over $10 per acre.

O
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WHAT better Christmnas present can a father give
his son than one year's subsecription to SCIENTIFIC
AMERICAN ?
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THE HUDSON RIVER STEAMER ADIRONDACK, OF THE
PEOPLE’S LINE,

‘We present in this impression a series of views of the
Adirondack, the latest addition to the famous fleet of
Hudson River steamers that plies between this city
and Albany. It was as far back as the year 1834 that
the People’s Line, which owns this handsome vessel,
made a modest start in river transport-
ation by launching the Westchester ;
and during the intervening sixty-two
years the company has carried a very
large share of the travelers that gae dur-
ing the summer months to Saratoga,
Lake George, the Adirondacks, and
the St. Lawrence regions. The rapidly
increasing travel by this line during
the last few years called for a further
addition to the fleet, and it was resolv-
ed to build a boat which, in size, speed,
and accommodation, should rival any-
thing afloat on the river.

The keel of the Adirondack was laid
at Greenpoint, New York, on June 8,
1895, and within five months the ves-
sel was launched, the fitting out being
completed in time for the suminer sea-
son of 1896. The hull is built almost
entirely of wood, and the beam engine,
which is of the vertical pattern so com-
mon in river service, is of the simple
surface condensing type. At firstsight
it may appear surprising that in this
age of steel shipbuilding and quadruple
expansion engines, so fine a vessel as
this should be built of wood and pro-
vided with a single expansion low pres-
sure engine. The Adirondack, however,
was built to meet the special require-
ments of the Hudson River naviga-
tion, and her design is based upon the experience of
steamboat men who have grown gray in this particular
service. Wood was chosen for the hull because it gives
a more flexible and stronger boat, stronger, that is to
say, for the strains to which it is subject in pushing
its way over the shoals of the upper river when the
water is at a low stage. A wooden hull that is stiffen-
ed by a truss such as is seen in the general view of
the boat will spring and give if it should touch in pass-
ing the river bars, whereas the plates of a steel hull
would be broken or bent permanently out of shape.

It may be mmentioned here that the engine was built as
a simple, in preference to a compound or triple expan-
sion engine. because the company estimated that it
would prove in the long run, for the particular class of

are 11 keelsons of yellow pine, measuring 12 inches by
20 inches, and they are bolted to the frames at each in-
tersection by four bolts. The entire hull is strengthened
by diagonal straps of 14 inch by 4 inch iron. which are
riveted to the frames at each intersection. The hull is
also stiffened by two deep suspension trusses or ‘‘hog
frames,” the top chord of which is 14 inches wide by 30

THE GALLERY OF THE ADIRONDACK

inches deep. There are three watertight bulkheads,
which reach to the main deck.

In orcer to give our readers a clear conception of a
typical river steamboat beam engine, we have prepared
the detailed and very handsome engraving shown on
our front page. The reader is supposed to be looking
at the boat from a position a little off from the port
bow, the side of the hull and superstructure and the
housing of the paddle wheel being broken away so as
to show the full height of the engine, which extends
through four decks. Theengine foundation consists of
deep steel keelsons, which are securely bolted to the
wood keelsons above mentioned. The A-shaped gallows
frames are built up of steel plates, the legs, which are
of box section, being strongly braced together with

work this boat has to do, a more economical design.
While they were
aware that, for con-

struts,which are also of plate steel and open box section.

being the steam pipe and the other the exhaust. Each
of these pipes carries a separate rocking shaft which is
operated by its own eccentric. The motion of each
rocking shaft is communicated to the two vertical
lifting rods which operate the valves by means of two
cams called ‘‘ wipers.” The eccentric rods are formad
with hooks at their outer ends, which engage a
pin in the arms of the rocking shafts.
They are thrown out of gear by means
of the slotted vertical rods through
which the eccentric rods work, one of
which will be seen in the engraving.
These vertical rods are known as strip-
pers, and they are operated by the lev-
ers which will be noticed attached to
the rocking shaft on the steam pipe.
When it is desired to start or reverse
the engine, the eccentrics are thrown
out of gear, and the valves are worked
by a steam starting and reversing en-
gine, which is controlled by the verti-
cal lever seen near the steam pipe. 1f
it is desired, the valves can be operat-
ed by the starting bar shown in the
engraving.

The handwheel on the small vertical
standard in front of the exhaust pipe
opens the steam valve for the starting
engine, and the wheels which are seen
on the other two standards are for ope-
rating the injection valve and for turn-
ing the surface condenser into a jet
condenser, if at any time it should be
desired to do so. The surface condens-
erislocated in front of the steam cylin-
der and below the main deck. Behind
the steam cylinder and also below the
main deck is the air pump, which is
operated by connecting rods from the
walking beam. The gear shown attached to the front
face of the gallows frame, above the cylinder, is a
hand winch, for lifting the cylinder head.

The paddie wheels are of what is known as the verti-
cal or feathering type, in which the buckets are made
to enter and leave the water in a nearly perpendicular
position. The old type, with fixed radial buckets, is
extravagant and uncomnfortable ; extravagant because
it wastes power in forcing water downward when the
buckets strike, and lifting it when they leave the water,
and uncomfortable because they set up a violent. vibra-
tion throughout the whole vessel. The feathering pad-
dle wheel is smoother and more efficient in its action.
Its construction is as follows : Bolted to heavy timbers
just above the guards is a large pin carrying a loose
flanged ring, to which are pivotally attached a set of
connecting rods At
theirouter ends these

tinuous sea service,
a multiple expansion
engine is more eco-
nomical, and will
more thanrecover the
extra first cost of its
numerous and com-
plicated parts, it was
felt that the condi-
tinns of service for
this boat were so en-
tirely different that
the same saving
could not be realiz-
ed. The Adirondack
is only in service for
a part of the year,
and makes but one
trip a day, of about
ten hours’ dura-
tion. It was estima-
ted that the total
value of the fuel sav-
ed during the com-
paratively brief
hours of service
would not equal the
interest on the extra
cost of building and
running a compound
or triple expansion
engine.

The dimensions of
the Adirondack are’:
Length over all, 412
feet; beam, 50 feet;
width over guards, 90
feet; depth of hull, 13
feet; and draught, 8
feet. She is of 4,500
tons gross measurement and has a freight capacity
of 1,000 tons. The oak keel is 12 inches wide by 16
inches deep. The frames, which are of oak, chestnut
and red cedar, are 12 inches thick and are spaced 24
inches center to center. They vary in depth from 20
inches on the floor to 10 inches at the sides. There
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RIVER STEAMER ADIRONDACK OF THE PEOPLE'S LINE.

The walking beam consists of a strongly ribbed cast
iron web, belted with a heavy wrought iron strap ; the
whole being firmly strapped and keyed together. The
cylinder is 81 inches in diameter by 12 feet stroke. The
two large vertical pipes seen in front of the cylinder are
known as the side pipes ; the one on the starboard side

© 1896 SCIENTIFIC AMERICAN, INC.

rodsare pivotally
connected to rocking
arms fastened to the
back of the buckets,
the. buckets them-
selves being pivotally
attached to the rigid
spokes of the paddle
wheel. The wheel
itself is carried, as
usual, on an exten-
sion of the crank-
shaft ; but thereisno
outboard bearing on
the guards, the
whole weight being
carried on a massive
pillow block, which
is securely bolted to
the framing of the
hull. "The above
mentioned pin and
loose ring are placed
eccentrically to the
crankshaft, and the
ring is rotated in its
proper relation to
the paddle wheel by
attaching.one of the
connecting rods
rigidly to it. The
eccentricity of the
ring is so adjusted
that the buckets
shall always enter
and leave tbe water
in a perpendicular
position, thus secur-
ing a true feathering
action. The wheels
are 30 feet diameter and carry 12 curved steel buckets,
each 45 inches wide by 12 feet 8 inches long. The dip
is about 514 feet. The average speed of revolution is
about 26 per minute.

There are a donkey boiler and two ‘‘ Worthington
Duplex ” fire and wrecking pumps, and a large ** Wor-
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thington Admiralty ” bilge pump between decks, their fon the outside of the vessel. The dining room on | Empire, white, green and gold. A rich effect is se-
combined capacity being 1,000 gallons per minute. The | the after part of the main deck is surrounded by |cured by the beautiful design and workmanship of the
electric light plant, consisting of three Armington & |large windows, which give an uninterrupted view [wrcought iron and mahogany hand rails around the
Simms engines, has a capacity of 2,400 lights. Two |of the river on both sides. Two private dining roomms |galleries ; and it is noticeable that the dowme ceiling is
of these engines are shown below the main deck.|at the extreme after part of the vessel open into the |free from any break by lighting appliances, the lights
They are of the direct connected type. The pilot main dining room. All these roowms are finished in |being concealed at the base of the cove.

house carries a search light which will enable objects | white mahogany, with decorated panels in the ceiling, On the upper tier, in the extreme after part of the

DECEMBER 26, 1890. |

to be distinguished at a distance of two
1iles.

Steam is supplied by four steel boil-
ers of the lobster return flue type,
each 11 feet wide. 9 feet 3 inch diameter
of shell and 33 feet long, with steam
chimneys 87 inch diameter and 10 feet 6
inches high. Forced draught is sup-
plied by two large ‘‘ Dimpfel” blowers,
driven by independent engines. The
steam pressure is 55 pounds to the
square inch, and the total horse power
4,000. The engines, boiler and machin-
ery were constructed by the W. &. A.
Fletcher Company, of Hoboken, N. J.

The Adirondack was modeled and
designed by Mr. John Englis, vice-
president of the company, and em-
bodies the results of long years of ex-
perience as to the requirements of river
navigation. Externally, as the excel-
lent photograph takén specially for the
SCIENTIFIC AMERICAN will show, she
is an extremnely handsome vessel, with
all the characteristic marks of a Hud-
son River boat, and more than the
ordinary beaunty in her lines. By care-
ful saving of weight in the design, it
has been possible to give her an extra
deck over the number carried by other
ships of her size and horse power on

the river. There are five in all: the main, saloon,
gallery, upper gallery and dome decks,
this on a draught of 8 feet of water.
350 staterooms, including 24 parlor rooms and 4
suites of parlors. There are also 286 berths in the

STAIRWAY FROM SALOON TO

and at each intersection of the panels is an electric

GALLERY."

light drop covered by a round cut glass globe.
are 200 such lights in the dining room alone.

From the quarter deck, which is finished in white
mahogany, a grand staircase leads to the main saloon,

upper gallery, is situated the café and
smoking room, which is arranged with
windows on three sides, soas to provide
a clear view of the beauties of the
Hudson River.

In addition to the ample water sup-
ply in case of fire, the thermostat is
used in every stateroom and in all ex-
posed parts of the ship, so that any
outbreak of fire would be quickly lo-
cated.

The Adirondack has never as yet
been run at her maximum power ; but
she has run with a full load of freight
and passengers from alongside her dock
at New York to Albany, a distance of
about 144 miles, in 7 hours and 55
minutes. The fastest speed, 20% miles
an hour, was made between New York
and Hudson, the speed being consider-
ably reduced in the upper river by
shoal water.

ARMOR FOR FORTIFICATIONS,

Between projectiles and armor there
has been a constant struggle for superi-
ority, for while, on the one hand, every
effort has been made to bring the pro-
jectile tosuch a state of perfection
that it will destroy even the strongest
fortification, the resisting power of

armor has, on the other hand, been just as steadily in-
creased. It has been extremely difficult to find armor
suitable for naval purposes, because, although the thick-
ness of the armor was an important consideration, it
had to be limited on account of the danger of overload-

cabins and 120 berths for the crew. Each stateroom | which is unusually handsome in its appointments and |ing the vessel to which the armor was applied. At first,
has an iron or brass bedstead, and has a window ! decoration, the predominating style of the latter being ' and until 1875, rolled iron was used for armor and then

Fig. 2.—CHILLED IRON ARMOR TURRET FOR TWO 24 CM. GUNS IN COURSE OF
CONSTRUCTION.
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Fig. 3.—EXTERIOR VIEW OF A CHILLED IRON ARMOR BATTERY

Fig. 4—INTERIOR OF A CHILLED IRON ARMOR BATTERY.
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steel was adopted ; but, as this showed too great a ten-
dency to be racked by fire, a compound armor was con-
structed by welding a plate of steel onone of iron. More
recently nickel-steel armor (first made by Krupp) and
the Harvey armor have been much used. The latter
consists of soft steel, the surface of which has been car-
bonized and hardened so as to give it great power of
resistance.

Finally, it became necessary to use armor on coast
fortifications, as it was impossible to build walls thick
enough to resist the terrible force of the new guns,
and even if the masonry could have withstood the high
explosives in the projectiles the embrasures in such
thick walls would have limited the range of the guns
behind them. Plates of arnior like those used for ves-
sels were employed on land fortifications, but later
chilled iron armor, which was first made by Gruson in
1860, was substituted for rolled iron armor. The great
weight of the former rendered it impracticable for use
on vessels, but made it especially effective in annihilat-
ing the live force of the striking projectile. It is used
for stationary parapets, for batteries and for revolving
turrets. Our engravings Nos. 3 and 4 show interior
and exterior views of a battery made of chilled iron,
for 24 centimeter guns, in course of construction. The
porthole plates are curved so as to cause the attacking
projectiles to slide off, and these plates are supported
by pillar plates. Below the porthole plates are the
pivot plates that carry the pivots on which the car-
riages swing, and in front of them, reaching to the low-
er edge of the portholes, is the glacis of beton or stone
blocks. The battery is in a casemate which is protect-
ed at both ends from the shells of the enemy by heavy
walls and earthworks.

‘Where a wide range is to be covered, armored turrets
are used which are made to revolve so that the guns
can be fired in all directions. Chilled iron armor of the
type used for vessels is employed for these turrets, and
the form and arrangement of the first ones were the
same as in the turrets of monitors. Gruson was the
first to undertake the construction of a turret to which
chilled iron is adapted, and thus a new model for
armored turrets was obtained. The cylindrical form
with a flat or arched top has generally been abandon-
ed and the preference given to a cupola-like arrange-
ment of the whole turret, which presents no vertical
surface, whereby the action of the striking projectile is
very much weakened. Our illustrations Nos. 1 and 2
show a revolving cupola or turret for two 24 centimeter
guns, in course of construction. No. 2 shows the cupola
resting on a wrought iron base which, in turn, is revol-
uble on a circle of rollers. The tongues and grooves
that form the connection between the separate plates
are plainly shown. The gun carriages have no side-
wise move.> cnt, as this is obtained by the revolution of
thecupola. Thegunsare raised and lowered by hydraulic
power,and when fired the recoil is taken by two hydraulic
brake cylinders for each gun, limiting the recoil to 2to 3
calibers. The guns return automatically to the firing
position. Aim is not taken through the portholes, but
through a little sight opening in the roof of the turret.
The revolving mechanism and the pumping mechanism
for the hydraulic power are usually operated by haud,
but in France, where the turrets were intended to turn
in carrousel fashion during a battle, motors were used-
A brake device is provided to prevent accidental turn.
ing of the turret when only one gun isto be fired. A
suitable stationary glacis is arranged on the masonry
foundation and surrounds the revolving portion of the
turret. This is illustrated in cut No. 1. This glacis is
embedded to its upper edge in beton or granite. Forty
or forty-five men are required to operate such a turret,
only six of whom are needed to man the guns. Under
favorable circumstances each gun can be fired about
once in three minutes.

As only long cannon for direc’; fire can be employed
in such revolving turrets and batteries—generally ar-
ranged in pairs in the former—cupolas for howitzers
and mortars have to be differently arranged. These
weapons are always fired at the same angle, and there-
fore the cupola which turnsin the circular glacis can
be quite flat and, on account of its light weight, be
rigidly connected with the carriage, which revolves on
a central pivot. Carriages of this class are especially
adapted for inland fortifications and are called ‘‘armor-
ed carriages.” For the shorter mortars the cupola is
contracted to a sphere inclosing the mortar, only a
small portion of the cupola about the opening extend-
ing from the glacis.

By the introduction of the disappearing turrets an
attempt was made to obtain greater safety than could

be expected with turrets which simply revolved so that

only their portholes are turned from the enemy. The
first of these were constructed by the Schumann-Gru-
son works and were arranged for small and medium
sized guns, but later a disappearing turret for heavier
guns was built in France by Galopin. In such turrets

the moving part, which is made cylindrical and cover-

ed with a slightly arched hood, has a sinking move-
ment as well as a turning motion, and can be lowered
until its top is on a level with the glacis, so that when
in loading position there is no opening exposed to the
enemy and the turret itself is scarcely visible, The

disadvantages of this arrangement are that the wall
carrying the portholes is so straight as to have very
little resisting power, and that the motors required for
large plants are very expensive. The Frenchman
Mougin tried to solve the question of obtaining greater
safety while retaining the approved armored cupola,
by mounting a comparatively flat dome on a turntable
by means of a cradle, so that when tipped forward the
portholes are brought under the glacis, and when the
cupola is swung back the portholes return to the firing
position. This pendulum turret also has its disadvan-
tages, the chief of which is that the circular opening
between the cupola and the glacis cannot be covered,
and if the portions of the enemy’s shells should find an
entrance there, they might easily disable the turret.
We have, as yet, mentioned only fortifications which
to a certain extent may be considered proof against the
fire of an enemy; that is, those in which an effort is
made to supply protection against indirect as well as
direct fire. In many cases, especially in coast fortifica-
tions, such overhead covering is not deemed necessary,
and as a substitute for the closed revolving turrets,
either the barbette turret—in which the guns fire over
a stationary ring of armor—have been borrowed from
armored vessels, or the disappearing carriage, designed
by Monecreiff and completed by Armstrong and others,
has been adopted. In the former the gunners are pro-
tected by a shield connected with the carriage mount-
ed on a turntable. A longitudinal opening is arranged
in this shield to provide for aiming the gun high, and

HAND FEED ARC LAMP.

it is closed by the barrel of the gun, which is thus
left uncovered. In the disappearing carriage the
gun also stands on a turntable in a basin of ma-
sonry or armor that is provided with a perfectly flat
top, also of armor, which cannot he seen from a dis-
tance. If such an invisible turret is to be brought into
action, the barrel of the gun israised by means of a
pneumatic device, and appears at an aperture in the
roof, which is opened at the proper time, and then
after being fired the gun is returned automatically, by
recoil, to the protected loading position. Disappearing
carriages of the front pintle form are used in batteries
in which the guns are fired over an armored parapet.
Armored fortresses are found on the coasts of all
civilized countries. In Germany and Italy—in the lat-
ter much has been done for the defense of its long
stretch of coast—the above deseribed Gruson chilled
iron turrets are preferred, but elsewhere, as in England
and the United States, disappearing carriages are more
used. There are immense inland fortifications of un-
usual strength in Roumania, on the Russian frontier,
which consist of three lines of defense about half a
mile apart, the first consisting of portable armor shields
for small rapid firing guns, the second of disappearing
shields for medium sized guns, and the third of disap-
pearing armored turrets. There must be from three
hundred to four hundred such armored structures
there, the greater number of which have been made by
the Gruson works from designs of the late of Mr. Schu-
mann. The fortifications at Bucharest must include two
hundred and three armored turrets and these, as well
as the fortifications on the Meuse, at Liege and Namur
—with a total of one-hundred and ninety-two armored
turrets—were built from the plans of the Belgian en-
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gineer Brialimont. Of course, there are many armored
turrets of this kind in other places, notable on the east-
ern frontier of France, in regard to which we have no
detailed information.

As shown by the above, armor has become more and
more indispensable on account of the development of
projectiles, and the old competition between guns and
armor is no longer restricted to naval warfare, but has
been extended to warfare on land.—Der Stein der Wei-
sen.
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HAND FEED ELECTRIC LAMP FOR LANTERNS.
BY GEORGE M. HOPKINS.

Whiie a good automatic lamp is undoubtedly prefer-
able to a hand lamp for uses necessitating the absence
of the operator from the vicinity of the lamp, it is cer-
tain that an ordinary hand lamp is not to be despised,
and when the hand feed is supplemented with a mag-
netie device for striking the are, the difference between
the two types of lamps referred to is not to the disad-
vantage of the hand lamp when the latter is used in a
lantern or for some other purpose which permits the
operator to remain near the lamp, so that he may ad-
just it at intervals of about four or five minutes.

The lamp shown in the illustration has been used
for an entire evening without a flicker. The upper, or
positive carbon, is cored, and the lower, or negative, is
solid, hard Carré carbon.

On the threaded rod extending upward from the base
plate is placed the sleeve, a, which is connected with
the slide holder so as to have a slight inclination, as is
usual in lamps for lanterns, in order to expose more of
the face of the crater of the upper carbon. The slide
holder contains two slotted slides; the one holding the
upper carbon being 714 inches long, the one holding
the lower carbon being 5§14 inches long, each being 14
inches wide. To the lower end of the lower slide at b
is pivoted an arm extending outwardly and supporting
the lower carbon-holding socket. To the arm near the
joint thereof is secured an upwardly extending stud
carrying an armature. An electromagnet having an
elongated yoke is supported in front of the armature
by brass studs attached to a brass cross arm fixed to
the lower slide. A curved brass spring fastened to the
armature bears on the poles of the magnet and serves
the double purpose of throwing the armature back and
the carbon upwardly when the armature is released,
and of preventing the armature from sticking to the
magnet.

The upper carbon-holding slide is provided with a
fixed arm extending outwardly and supporting an in-
sulated carbon-holding socket. These sockets are con-
nected with their respective arms by bolts, which are
surrounded with soapstone insulators provided with
flanges which separate the sockets and the arms. The
heads of the bolts are insulated by means of mica
washers. The holes through which the bolts extend
are made oblong to permit of adjusting the carbons in
a way to secure the best results, that is, by arranging
the point of the lower carbon so that it will be slightly
in front of the axial line of the upper carbon when the
lamp is in operation.

In the slots of the carbon-holding slides are secured
racks, which engage pinions on the spindle journaled
in the slide holder (Fig. 2). The pinion for the lower
carbon slide has half as many teeth as there are in the
pinion for the upper slide, so that when the spindle is
turned by the rubber hand wheel the carbons are
moved in proportion to their relative consumption.

To an insulating strip attached to the back of the
slide holder are secured two binding posts forreceiving
the wires connecting the lamp with the current sup-
ply. One binding post is connected with one terminal
of the magnet, and the other terminal of the magnet is
connected with the lower carbon socket. The other
binding post is connected with the upper carbon
socket.

The magnet is wound with coarse wire (No. 16 or
No. 14), and the armature is adjusted to pull down the
lower carbon about one-eighth of aninch. The carbon-
holding sockets are formed of square brass tubing,
with a screw at one angle which forces the carbon
toward the opposite angle, and thus centers and aligns
the carbons.

The Edison direct current is suited to this lamp when
about fifteen ohms resistance is introduced in series
with the lamp. A suitable range of current is eight to
twelve amperes.

The great advantage of the arc striking device is
that,after thecarbons touch, the arc is instantly formed
of the right length, thus saving the trouble of any
fine adjustment by hand, and avoiding the possibility
of any long continuance of a heavy current on the cir-
cuit. A very slight turn of the adjusting spindle, once
in about four minutes, insures perfect steadiness. 1t is
well to form a habit of thus regulating the arc after
each change of slides. The illustrations are approxi-
mately one-third size.

WHAT more useful book for the shop, counting room
or fireside can be had than the * Scientific American
Cyclopedia,” with its 708 pages and 12,500 receipts,
notes and queries 2
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Prof, Langley’s Aerodrome.,

Prof. S. P. Langley's invention, the aerodrome,
again demonstrated, to the satisfaction of its inventor,
its ability to fly, on December 12, says the New York
Herald.

The latest experiment was made on November 28,
when the machine, launched from a specially con-
structed stage, flew 1,500 yards in a horizontal direc-
tion, and when its power was exhausted gracefully
dropped, until it finaliy rested on the water. The ex-
periment took place on an island in the Potomac River,
about thirty miles below Washington. This has been
the scene of all Prof. Langley’s experiments. His first
successful trial of the machine was made last May,
when it flew about nine hundred yards.

On account of the danger of injury to the machine
by falling in the trees lining the river bank, Prof.
Langley only put enough water in the engine to permit
its making a flight for about one and a half minutes.
The engine is large enough to carry water for about
five minutes. Its flicht during the experiment lasted
exactly one minute and forty-five seconds—a wonderful
result, when it is known that no other invention has
ever flown for more than a few seconds at one trial.
The machine is almmost entirely made of steel, and con-
tains a peculiar steam engine of rather more than one
horse power. During the last trial the engine gener-
ated sufficient power to turn the propellers something
more than a thousand revolutions per minute. The
weight of the machine itself is thirty pounds, and the
boiler carries two quarts or about four pounds of water.
The movable parts of the machinery weigh twenty-six
ounces. The fuel employed is gasolene, converted into
gas before use.

The aerodrome is about fifteen feet long and measures
fourteen feet from the tip of one wing to the tip of the

other. Its wings are of silk and are stationary. The
machine is driven through the air by means of two
serew propellers, one on each side, about four feet in
diameter.

In order to start the machine, an initial velocity had
to be obtained, and this was secured by means of a
movable table so arranged as to turn in any direction,
and thus guide the flight of the aerodrome at the out-!
set. Mr. Langley had constructed the launch engine
apparatus, and on November 28 placed it on top of a
houseboat. The table is on wheels, and the machine
was launched from it in a perfectly horizontal line. :

The only deseription of the work done by Prof.
Langley which has recently been published from his
own pen is the paper presented by him at the May
meeting’of the Academy of Sciences, Institute of France. :
We publish herewith an extract from thisreport, which
we believe has never before been published in English.
The report also contains a letter of Mr. Alexander Gra-
ham Bell, who witnessed the experiments.

DESCRIPTION OF MECHANICAL FLIGHT.
BY M. LANGLEY.*

‘‘In a communication that I addressed to the academy
in July, 1891, I said that the result of experimental re-
searches had shown that it was possible to construct
machines that would impart such horizontal speed to
bodies having the form of inclined planes, and several
thousand times heavier than air, that they would be
able to support themselves in that element.

‘I have said elsewhere in regard to this matter that
other than plane surfaces might give better results,
while on the other hand flight in an absolutely horizon-
tal line, which is so desirable in theory, cannot be real-
ized in practice.

¢ As far as I know, no heavy aerodrome or flying ma-
chine, so called. has yet been constructed that can main-
tain itself in the air by its own power for more than a
few seconds, the difficulties encountered in free flight
being, for many reasons, very much greater than those
experienced in the flight of a body bearing in its ascen-
sion on a horizontal track, pressing upward against the
under part thereof.

‘“ Everyone knows that many experimenters have de-
voted themselves to the study of mechanical flight, and
although the demonstration that I have furnishedt of
the theoretical possibility of obtaining mechanical
flight with the means now at our disposal appeared to
be conclusive, so much time has passed without bring-
ing any practical result that there is reason to doubt
that these theoretical conditions can ever be realized.

‘I therefore thought it proper to devote myself to
the construction of an aerodrome or flying machine,
making use of the conclusions that I had drawn.

‘ Perhaps the academy will find some interest in
glancing over the account that I present herewith,
given by an eye witness who is well known to them, of
therecent work of that machine. I am led to proceed
in this manner, not only by the request of the witness
himseif, but also by the thought that my studies may
be interrupted by the performance of my duties, so
that it seems preferable to announce the degree of suc-
cess that I have obtained, although this success is not
complete.

* Extract of report of the meeting of the Academy of Sciences, Institute
of France, t. cxxii, pregsented at the meeting of May 26, 1896.

+ Experiments in Aerodynamics, Smithsonian Institution, 1891.

‘“The experiment was made on a bay of the Poto-
mac some distance below Washington. The aerodrome
was, for the most part, of steel, but, nevertheless,
enough lighter material was used in its construction to
reduce the density of the whole to a little above 1,
taken as a unit, so that the total weight was slightly
less than a thousand times that of the volume of air
displaced. No gas was used to lighten the machine,
and the absolute weight, not including the weight of
the fuel and the water, was about 11 kilogrammes ; the
extent of the supporting surface was a little more than
4 meters. The motive power was furnished by a very
light machine having about one horse power. There
was no helmsman, and the apparatus for steering the
machine automatically in a straight horizontal line was
imperfect.

‘* Another important point: The small dimensions
of the machine did not permit of providing an apparatus
for condensing the steam, and it could carry only suf-
ficient water for a very limited course, inconveniences
that would be overcome by a larger machine. It was
supported only by the action of its serews, operated by
steam, and the reaction of the air on its slightly curved
surfaces.

‘It will thus be seen that the speed estimated by
Mr. Bell was that which resulted from a continuous
ascending movement, and was much less than that
which would be produced by flight in a horizontal
line.”

MECHANICAL FLIGHT.
LETTER FROM MR. GRAHAM BELL TO MR. LANGLEY,
* Washington, May 6, 1896.

‘I know that you do not wish publicity before hav-
ing attained more complete success in steering your ap-
paratus automatically in a horizontal line, but I think
that what I heve been ypermitted to see to-day marks
great progress beyond what has been done heretofore
in this line and that the news of it should be spread,
and I am pleased to be able to give my testimmony as to
the results of the two trials that I witnessed to-day, by
your invitation, trusting that you will consent to its
publication.

‘‘In the first trial, the apparatus, constructed mostly
of steel and operated by a steam engine, was launched
from a boat at a height of about 20 feet above the water.
When propelled only by its steam engine it moved

‘against the wind, rising slowly. WWhile moving laterally

and rising constantly, it deseribed—with a remarkably
fmiform and gentle move.nent—curves of about 100
meters in diameter, until, having turned back on its
course toward its point of departure, and at a height
that I estimated to be about 25 meters, the revolutions
of the serews had ceased (for lack of steam, as I under-
stood) and the apparatus descended gently and with-
out shock toward tl:e water, which it reached one
minute and thirty seconds after it left the boat. There
was no shock and so little damage was done that it was
immediately ready for a second trial.

** In the second trial, which immediately followed the
first, the same apparatus was launched again and took

inearly the same course under similar conditions, and

with very little difference in the result. It rose uni-
formly and without shock, describing large curves and
approaching a neighboring wooded promontory, which

| it, however, cleared, passing the highest trees without

difficulty, at a height of 8 to 10 meters above their tops,
and descended slowly, on the other side of the promon-
tory, to the bay, at a distance of 276 meters from the
starting point. You already have instantaneous pho-
tography of the flight that I took just after the appa-
ratus was launched.

‘“From the extent of the curves described, which I,
with other persons present, estinated from measure-
ments that I took personally, and from the indications
given of the number of revolutions of the screw by the
automatic register, which I examined, I estimate that
the length of the course was more than half an En-
glish mile, or more accurately a little more than 900
meters.

‘“ The time occupied by the flight in the second trial
was one minute and thirty-one seconds and the speed
an average of between twenty and twenty-five miles an
hour (that is, ten meters per second), on a constantly
ascending course.

I was much struck by the ease and regularity of the
flight of the machine in both trials, and by the factthat
when the apparatus was deprived of the motive power
of the steam at the highest point of its course and thus
abandoned toitself, it descended each time at a uniform
speed which rendered any shock or danger an impos-
sibility.

‘It seems to me that no one could witness that in-
teresting spectacle without being convinced that the
possibility of flight in the air by the aid of mechanical
means would be demonstrated.”

WHAT better New Year’s gift can an appreciative
employer make to his faithful foreman than a copy of
‘“Expertmental Science,” with its 840 pages and 782 fine
engravings of subjects that will both interest and aid
him in his work ?
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Electric Arc in the Laboratory.

M. S. Walker expatiates upon the practica! use in the
chemical laboratory of the electric arc obtained from a
low potential alternating current. He says it can be
employed with advantage to show the effect of high
temperatures upon difficultly fusible and non-volatile
substances, for reduction of metallic oxides, as a par-
tial substitute for the blowpipe in qualitative analysis
and for the synthesis of certain compounds of carbon
from their elements. The apparatus is arranged by
fastening a cored carbon, about 10 by 1 c¢m., in a verti-
cal position, so that the lower end is about 10 em. from
the top of the table. Connect by wrapping with in-
sulated copper wire, stripped where contact is made
with the carbon, then bore a conical shaped cavity 4 or
5 mm. deep in one end of another piece of cored carbon
4 by 1 em., fix this in a wooden clamp and connect 1t
with insulated wire as before. Connect all the wires so
that the circuit will be completed if the carbons touch.
The lower carbon is, of course, stationary, but the
movements of the shorter piece can be controlled like a
test tube in a holder. The rheostat is adjusted so that
an arc %5 to 14 inch long can pass between the lower end
of the longer carbon and the edge of the conical cavity in
the smaller one, and most minerals and common metals
fuse easily when a small piece is placed in the cavity.
It is stated that there is practical freedom from danger
when working with a 50 volt alternating current, if the
apparatus is properly fixed, and that the inconvenience
caused by occasional shocks is found to be less than
that due to burns, ete., accidentally caused during or-
dinary laboratory practice.—American Chemical Jour-

nal.
—_— e, -—

Water Beneficial in Typhoid Fever.

The Bacteriological Review commends the practice
of water drinking in typhoid fever, the importance of
subjecting the tissues to an internal bath having, it
appears, been brought prominently to the notice of the
profession by M. Debove, of Paris, believed by some to
have been the first to systematize such a mode of treat-
ment. The practice of that eminent physician consists,
in fact, almost exclusively of water drinking, his re-
quirement being that the patient take from five to six
quarts of water daily, this amounting to some eight
ounces every hour. If the patient subsists chiefly upon
a diet of thin gruel, fruit juices or skimmed milk, the
amount of liquid thus taken is to be subtracted from
the quantity of water. The important thing is to get
into the system, and out of it, a sufficient amount of
water to prevent the accumulation of ptomaines and
toxins within the body. Copious water drinking does
not weaken the heart, but encourages its action by
maintaining the volume of blood ; it also adds to the
action of the liver, the kidneys and the skin, and, by
promoting evaporation from the skin, it lowers the tem-
perature.

— et ———————
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THE ANCIENT CITY OF COPAN.

BY C. C. WILLOUGHBY, PEABODY MUSEUM, HARVARD UNIVERSITY.

In a fertile river valley, shut in by the high forest-
covered mountains of northern Honduras, are the
ruined pyramids, terraces, temples and other editices of
the ancient city of Copan. Until recently little was
known regarding the extent of the ruins which lay be-
neath the accumulated mould of centuries. Mono-
lithic monuments of sculptured stone were scattered
here and there in the almost impenetrable forest of
ceiba and cedar trees. These, together with a few of
the more important pyramids, were known to the na-
tives and were pointed out to occasional travelers. The
extent and real nature of the ruins, however, remained
unknown until 1885, vvhen A. P. Maudslay, an English
archazologist, visited Copan, made some excavations
and prepared a plan. In 1891, Prof. F. W. Putnam, of
the Peabody Museum of Archzology and Et'inology,
of Harvard University, organized an expedition for the
careful exploration of the ancient city. For four sea-
sons the work of excavating has progressed success-
fully. The forests have been cleared away and the ac-
cumulation of earth and vegetable mould has been re-
moved from the temples, terraces, pyramids and courts
of the main structure and the ruins immediately sur-
rounding it.

The Copan River flows by the side of the principal
group of ruins, and the eastern slope of the main
structure has been undermined and carried away by
the river floods, exposing a section which forms a cliff
of rubble interspersed with walls of faced stone. This
cliff is over 600 feet in length and at one point attains a
height of nearly 135 feet.

The main structure covers seven acres of ground and
consists of a vast irregular pile of terraces, flights of
steps and pyramids crowned with the remains of tem-
ples built of squared stone. Some of the stairways and
portions of both the exterior and interior of the tem-
ples were elaborately sculptured, and the buildings
were originally painted in brilliant colors.

This structure contains two great courts or amphi-
theaters, whose cement floors are sixty-five feet
above the river. Tiers of steps or seatsare upon three
sides of the eastern court, and the Jaguar stairway,
so called from the finely sculptured jaguars which
guard the lower steps, leads from the western side of
the court to the terrace above.

One ascends the main structure by a flight of well-

figures covered with elaborate breastplates and other
ornaments.

The sides of the doorway and the cornice which had
fallen were in like manner covered with well executed
carvings 1 stone. Other portions of the building,

“SINGING GIRL,” FROM ONE OF THE TEMPLES,

which was in an advanced stage of ruin, were elabor-
ately ornamented with sculptures, and the wall sur-
faces showed traces of plaster which had been painted.

From this temple a broad flight of steps descends to
an elevated court. Within this court are sculptured
monuments and a broad platform with terraced sides.

Rising fromn the eastern side of this court is a pyra-
midal mound supporting a ruined temple. The sides
of the pyramid are built of squared stone regularly
laid in terraces. The temple is reached by a stairway
divided for a part of its length by a raised structure in
the form of steps, having in front rows of sculptured
death’s heads. The cornice of the temple was orna-
mented by small sculptured heads, both human and
grotesque.

From the summit of the pyramid, which is 100 feet in
height, one obtains a view of the extensive ruins to the
south and west. Near the northern base of -the pyra-
mid is the eastern court, before referred to, nearly in-
closed by ranges of steps. The northern range of steps

end of the step is a human figure sculptured in stone,
seated upon an immense skull and holding in its hand
the head of a dragon, whose body, together with other
figures, forms the ornamentation of the cornice over
the door. The upper part of the outer wall of this
temple had been ornamented by artistically sculptured
half length figures in full relief, representing girls in
the act of clapping hands.

Two stone incense burners in the form of grotesque
heads were found within the inner chamber of this
temple.

Adjoining the mound upon which this temple
stands is another pyramid with three sides sloping to
the level of the plane upon which the main structure
is built. Upon the western side of this pyramid is the
hieroglyphic stairway, one of the grandest pieces of
architecture of ancient America. This stairway is about
40 feet in width, and it leads to the temple upon the
pyramid, a distance of more than 100 feet. At the foot
of the stairway, and occupying a central position, is an
elaborately carved pedestal. The face of each step of
the stairway is covered with finely sculptured glyphs
composed of grotesque faces, masks, scrolls, and
nuierals, records of the ancient builders. Scattered
throughout the debris are fragments of life sized human
figures, carved in full relief, which once formed por-
tions of the structure.

From the summit of the mound of the hieroglyphic
stairway one obtains an extensive view of the Great
Plaza of Copan, with its surrounding steps, terraces
and mounds. The Great Plaza and its extensions oc-
cupy over scven acres, and portions of it are paved
with squared stones neatly fitted together.

Within the plaza are thirteen great sculptured mono-
lithic monuments, and before each stands a carved
block of stone called an altar. The average height of
these monuments is about twelve feet and the largest of
them are about three feet in width and a little less in
thickness. One side of the monument is usually sculp-
tured to represent a colossal human figure wearing an
elaborate headdress composed of the upper portion of
the head of a quadruped, from which rise great plumes
of feather work. Massive ear ornaments adorn the ears
of the figure, bead necklaces surround the neck and
elaborate garments of textile fabrie, with tasseled
fringe, cover the shoulders, and sashes, garters, brace-
lets and a profusion of ornamsints decorate the lower
portion of the sculpture.

ol
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RUINED CITY OF COPAN, HONDURAS, CENTRAL AMERICA, SHOWING AMPHITHEATER AND TEMPLES IN THE BACKGROUND.

preserved stone steps two hundred and fifty feet
in width. From the first landing risesa pyramid, upon
whose suminit are the remains of a temple one hun-
dred feet in length. A step in front of an inner
door of this temple is ornamented with seated human

of this court leads to a platform in front of three ruined

Elaborate symbolical decorations derived from the

temples, the largest of these being probably the most | great plumed serpent form a conspicuous part of

elaborate building of the ancient city.

the ornamentation, and the sides and back of these

In front of the principal inner doorway is a step carved | monoliths are usually covered by gly phs, whicl.l, when
upon its face with hieroglyphs and skulls, and at either | deciphered, will probably tell us much regarding the

© 1896 SCIENTIFIC AMERICAN, INC.
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personages whose sculptured representations appear
upon the stones.

The altars standing before the monuments are of va-
rious sizes, and are also elaborately sculptured—some
in the form of a grotesque animal or head, others hav-
ing a row of human figures encireling them. The
tops of the altars are frequently covered with glyphs.

Excavations were made beneath several of the monu-
ments, and cross shaped vaults were found containing
numerous jars of earthenware, some of which were
decorated with well executed drawings of human fig-
ures and glyphs. The jars contained bones of small
quadrupeds, sacred shells, and pigments of different
colors. A few of the shells inclosed sacred objects, such
as black oxide of mercury, cinnabar, worked jadeite,
and a few pearls.

During the excavations a number of underground
tombs were encountered, built of squared stone. These
tombs were miniature reproductions of the rooms of
the temples, and within them lay the ecrumbling skel-
etons of priests, surrounded with jars, food bowls, and
personal ornaments, together with the paraphernalia
of their priestly office.

The upper front teeth of several skeletons were or-
namented with circular disks of green jadeite, highly
polished, and having convex surfaces. The disks were
inserted in holes drilled in the front of the teeth, and
were securely fastened by red cement. The cutting
edges of the incisors and canines were either ground
smooth or notched.

The burial place of the common people of the ancient
city has not yet been discovered. It is probable that
the remains found in the tombs are of
priests or important personages, and
that the elaborately decorated human
figures upon the monuments, stair-
ways and buildings are effigies of gods
whom the priests and rulers personi-
fied.

In studying the photographs, draw-
ings, sculptures and other objects
gathered by the Copan expedition and
exhibited in the Peabody Museum at
Cambridge one becomes impressed with
the grandeur of the ancient city.

As to the age of these ruins, there
are not sufficient data upon which to
base a reliable conclusion. They are
unquestionably prehistoric, and the
builders of this city belonged to the
same civilization as the constructors of
the temples and pyramids of Yucatan.
Judging from the ruined condition of
the edifices of Copan, this city must be
older than most of the cities of Yuca-
tan, and more magnificent also.

-9

THE APPEARING LADY.

BY WILLTAM B. CAULK.

Of the many new illusions now being
presented in Europe, an ingenious one
is that of the appearing lady, the in-
vention of that clever Hungarian
magician Buatier de Kolta.

On the stage is seen a plain round
top four leg table, which the magician
has been using as a resting place for
part of the apparatus used in his magic
performance. Eventually, the per-
former removes all articles from the table and covers
it with a cloth that does not reach the floor. Cut No.
1 represents the table in this condition. On command,
the cloth gradually rises from the center of the table as
though something were pushing it up. In a few
moments it becowmes very evident that some one, or
something, is on the table covered by the cloth. The
magician now removes the cloth and a lady is
seen standing on the table, as in illustration No. 2.

The secret of this, as in all good illusions, is
very simple, as the third illustration will show. In
the stage there is a trap door, over which is
placed a fancy rug that has a piece removed from
it exactly the same size as the trap, to which the
piece is fastened. When the trap is closed the rug
appears to be an ordinary one. The table is
placed directly over the trap. Below the stage is
a box, open at the top, with cloth sides and wood
bottom. To this box are attached four very fine
wires, that lead up through the stage by means of
small holes where the trap and floor join, over
small pulleys in frame of table and down through
table legs, which are hollow, through the stage to
a windlass. In the table top is a trap that divides
in the center and opens outward. The top of the
table is inlaid in such a manner as to conceal the
edges of the trap. The lady takes her place in
the box in a kneeling position, the assistant
stands at the windlass, and all is ready. Fig. 1
shows the arrangement beneath the stage, and
Fig. 2 the under side of the table top.

The magician takes a large table cover, and,
standing at the rear of table, proceeds to cover
it by throwing cloth over table, so that it reaches
the floor in front of the tabie, then slowly draws

it up over the table top. The moment that the
cloth touches the floor in front of the table, the
trap is opened and the box containing the lady is
drawn up under the table by means of the windlass,
and the trap closed. This is done very quickly,
during the moment’s time in which the magician is

TABLE READY FOR THE APPEARANCE.

straightening out the cloth to draw it back over the
table. All that now remains to be done is for the lady
to open the trap in table and slowly take her place on
top of the table, and close the trap.

The top and bottom of the box by means of which
the lady is placed under the table are connected by
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THE APPEARING LADY—STAGE ILLUSION.

means of three strong elastic cords placed inside of the
cloth covering. These elastics are for the purpose of
keeping the bottom and top frame of box together,
except when distended by the weight of the lady.
Thanks to this arrangement of the box, it folds
up as the lady leaves it for her position on the table
top, and is concealed inside of the frame of table
after her weight is removed from it.

DETAILS OF THE APPARATUS,
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Ruins of Ancient 'Troy.

Dr. Wilhelmm Dorpfeld, the first secretary of the Im-
perial German Arch@ological Institute of Athens, came
to this country to attend the commemorative exercises
at Princeton University and incidentally delivered a
number of lectures of great interest at Columbia Uni-
versity, the Brooklyn Institute, ete. Dr. Dorpfeld is
an industrious explorer of the remains of classical anti
quity on the site of Troy, at Olympia and elsewhere,
and his researches have given him an enviable reputa
tion as one of the leading archwologists of the world.
His lecture on ‘‘Troy and the Homeric Citadel” was
very interesting.

The question of the site of Homer’s Troy was briefly
reviewed by the lecturer, as it has been discussed in
ancient and in modern times. The views of Strabo,
of Demetrius, and of modern scholars were briefly set
forth, and the results of Schliemann’s excavations and
the careful and successful work of Dr. Doérpfeld himself
were dwelt upon at some length. On the site now
proved to be the place where Homer’s Troy stood, the
excavations have revealed nine strata of earth and
ruins, representing recognizably distinet periods in the
history of the three cities that have there been built—
first the prehistoric, before Homer’s time; then the
Greek, the city of Priam ; lastly, the Roman city. In
the uppermost, or ninth, stratum were found a temple,
theater, and other buildings of unmistakably Roman
construction, with many inscriptions which show that
the name Ilios is historic. Below this, in the eighth
and seventh strata, are the remains of small houses of
the Greek city, with evidences of fortifications of no
greatmagnitude. In the sixth stratuimn
is an acropolis, with many buildings
and storehouses, strong fortifications,
marked by towers and gates. Myce-
nzan vases, the painted archaic terra
cottas that are not later than 700 B. C.,
found in this stratum determine its
date to be that of the Trojan war, as
told by Homer—that is, between 1500
and 1000 B. C. In the fifth, fourth,
and third layers, period unknown, pre-
historic objects occur. Still deeper, in
the second stratum, are the foundations
of the acropolis hill, with sumptuous
houses built of unburned brick. The
wall of the acropolis is massive, with
towers and gates, and shows signs of
having been several times rebuilt.
Here is the *‘ treasure house of Priam,”
about which Schliemann had so much
to say. In the first stratum, the lowest
of all, the town walls rest upon the
rock. Other articles discovered are of
an unknown antiquity.

Summing up the testimony of these
resources, whieh he explained in detail,
showing their significance by means
of pictures upon the stereopticon
screen, Dr. Dorpfeld declared that the
upper stratum, the ninth, was clearly
made up of the ruins of the Roman
city of Ilion. The Greek settlements
of various periods visited by Demetrius,
Alexander, and Xerxes have left their
traces in the eighth and seventh strata.
In the sixth stratum have been found
the remains of the Homeric Troy, the
city of which the siege and capture, with the varying
fortunes of the war forr the punishment of Helen’s
ravisher, formed the subject of the Iliad. The excava-
tions below this base revealed only prehistoric—that is,
pre-Homeric—objects and remains.

So, in coneclusion, the lecturerdeclared that the ques-
tion of Troy was solved. (‘‘Die trojanische Frage ist
gelost ). The site, the very existence, of the city
had furnished the subject of learned research for
2,000 years. The most recent excavations had
settled all doubt as to the existence, the site, and
the character of the city. The citadel of Troy he
held to be the most interesting group of ruins now
accessible to the investigator of classical antiquity
and of ruins still more remote.

<O+
A e o

The Roentgen Rays in Pharmacy.

Dr. Ferdinand Ranwez has made use of the X
rays to detect mineral substances added to saffron
as adulterants, says the Pharmaceutical Journal
Out of four specimens so examined, only one was
found to be pure ; another contained 62:13 per cent
of barium sulphate, and a third 1175 per cent of
that compound, together with a certain proportion
of potassium nitrate. The fourth specimen con-
tained 50 per cent of pure saffron, and the restcon-
sisted of some substitute for that drug, faced with
barium sulphate to the extent of 286 per cent.
The plan adopted was to wrap a gelatino-bromide
plate in black paper, place the saffronuponthison
the same side as the sensitive film, then allow the
rays to act for four minutes, afterward developing
and fixing in the usual manner. The foreign mat-
ter is very sharply indicated in the print illustrating
the paper, in the Annales de Pharmacie for May.
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RECENTLY PATENTED INVENTIONS.
Engineering,

SMOKE CONSUMING FURNACE.—Joseph
W. Hogan. Atlanta, Ga. This improvement is designed
especially for application to locomotive boilers, there be-
ing in the smoke box a receiver or superheater connected
with the exhaust pipe, while an offtake, provid.d with
an automatic governor valve, discharges a blast upwardly
into the stack, and a second offtake leads from the re-
ceiver to the head of the boiler, where it has a check
valve and a branch pipe discharging into the fire box.
A live steam pipe leads from the top of the boiler to the
branch pipe, an automatic regulating valve opening
when back pressure in the branch pipe decreases suffi-
ciently.

GAS GENERATOR.—Jesse E. Hatha-
way, Santa Fe Springs, Cal. For the generating of gas
from crude oil, kerosene, gasolene, etc., for use as a
motive agent in gas engines, this generator has been es-
pecially designed, being of strong and simple construc-
tion and very effective in operation. It comprisesa ver-
tical exhaust pipe through which pass the hot products
of combustion from a gas engine, while a coil of pipe in
the exhaust is connected at one end with the oil supply and
discharges the generated gas at the other end into a gas
reservoir surrounding the exhaust pipe, there being a
safety valve at the upper end of the coil, and a removable
cap at the lower end of the vertical portion of the ex-
haust pipe. to introduce fuel to heat the coil when the
engine is started.

CARBURETER.—Edward 1. P. Staede,
Mankato, Minn. This invention affords a simple device
to carburet air by forcing it through gasolene or other
volatile fluids, using the heavier portionsof the fluid first,
and leaving the lighter portions till the last, thus produc-
ing a uniform quality of gas. 'The carbureter tank has
an air supply pipe and a gas offtake pipe, and near the
bottom of the tank is an air chamber connected with the
air supply pipe, coils within the chamber having their ends
carried, one upwardly and the other downwardly, and
each coil having an inlet opening within the chamber at
the junction of its downwardly extending member with
the body. The air will be forced a considerable distance
through the gasolene with but little pressure.

Railway Appliances,

FLuiD PRESSURE BRAKE.—Alexander
Dallas and Oscar P. Amick, Herington, Kansas. This
improvement is designed to facilitate the equal charging
of the auxiliary reservoir and a prompt releasing of the
brakes at the same time, and consists of a feed valve con-
nected with a train pipe, an auxiliary reservoir, and a
triple valve for recharging the auxiliary reservoir while
the brakes are releasing. The invention covers sowne
novel parts and detaiis, in which there are no springs
to get out of order, and but a single valve is em-
ployed.

Electrical.

LAMP. - Louis A. Jackson, New York
City. This is a lamp more especially adapted for use on
bicycles an1 wheeled vehicles, and is of such simple con-
struction that it may be manufactured at small cost. It
comprises a lamp and battery arranged in cornpact form,
the lamp not liable to be extinguished by jar. The
lamp is supported on a suitable metal casing in which is
a series of cells, the shell of each forming a battery
element, a rheostat being supported by the cover and
having electrical connection through the casing with the
lanrp filament, there being a contact between the lamp
filament and one of the cell shells, and means for closing
the circuit tetween the rheostat and battery.

Etc.

MINERS® AND BLASTERS’ TooL.—Mar-
tin Killian, Central City, Col. Thistool combines inone
article knives for splitting the fuse or cutting it into
lengths, a device for fastening the caps on the fuse, a cut-
ter for any kind of wire and a knife and punch, the tool be-
ingas compact as an ordinary pair of pliers and one which
may be readily carried in the pocket. The knives are
held in place by set screws, and may be readily removed
when dull, broken, or injured, to be replaced by others.

WELL PoINT.— Henry K. Brearley,
West Duluth, Minn. This is a tool designed to pass
through ore, clay and rock much easier than the point
ordinarily used, and comprises a tapering tubular body
with closed lower end and spiral exterior flanges forming
opposite cutting edges, the body having openings at
intervals in spiral order from top to bottom. The point
is designed to receive water and particles of earth and
rock, the latter following the pipe on the outside to the
surface, and indicating the nature of the strata through
which the point is passing.

Mining,

Mechaniecal,

HorsSE SHOE MACHINE. — John W.
Crow, New York City. 7To bend the metar bar or blank
from which a shoe is formed into the proper curved
shape at one operation, this inventor has devised a ma-
chine which comprises a blank supporting table over
which reciprocates a plunger carrying a die adapted to
engage the bar, pivoted levers being engaged and moved
by the plunger, and the levers engaging the end portions
of the bar and bending them around the die on the
plunger. The machine is of strong and inexpensive con-
struction.

SCREW DRIVER.—Hiram F. Henry,
Cleveland, Ohio. This is a tool with which one may
work the handle rapidly forward and backward, to drive
or withdraw the screw, without disengaging the shank
from the screw slot and without adjusting the parts. On
the lower end of the handle is a tooth-faced portion
adapted to engage a similar portion on the upper end of
the bit shank, the teeth of the two portions being held
out of mesh by a coil spring around the parts, which are
ail surrounded by acap. The handle is pressed inward
in screwing or unscrewing, the removal of pressure on
the handle disengaging the teeth of the handle part from
those of the bit part.

MAcHINE TO FORM ORGAN PIPES.—
Herbert Richardson, London, England. In a suitable
frame are mounted two rollers, one end of each roller
being extended beyond the adjacent end of the other
roller and there being a hand wheel fixed to each ex-
tended end, whereby the rollers may be manually
turned in opposite directions, a deflecting roller being
movable toward and from the space between the first
rollers. The machine affords a simple construction by
which sheet metal may be readily rolled to form differ-
ent sized pipes of uniform diameter, the two sides of the
pipe, when removed from the machine, springing to-
gether to form a complete pipe.

Agricultural.

PoraTo D1GGER.—Edmund B. Frink,
Oxford, Mich. This is a machine of light draught, de-
signed to work as well on hilly as on stony ground, and
having a wheel supported frame by which is carried a
shovel adapted to enter the ground and loosen the pota-
toes, drawing them up to the .surface, the work of
which is completed by a rake whose teeth raise and
free the potatoes from dirt, at the same time removing
the tops and depositing the potatoes at one side in wind-
rows. The bowed or arched axle of the machine is
raised or lowered as desired, by means of a lever, to
carry the frame to or from the ground.

CULTIVATOR OR Prow. — Ferdinand
Reimers, Davenport, Iowa. This invention provides
means by which the horizontal or lateral adjustment of
the plow may be readily accomplished while riding on
the machine. The plow beams are pivoted to swing
horizontally, there being a shifting lever on each side of
the cultivator pivoted to swing vertically, and therc be-
ing connections between the levers whereby their move-
ments will alternate, there being also bevel gears on the
levers and on the plow beams. With this improvement
the shovels of a riding plow or cultivator may be quickly
and easily operated by the feet of the user.

CULTIVATGR BEAM CoUPLING.—Gid-
eon D. Mitchell, Newton, Kansas. This invention pro-
vides a coupling capable of receiving round axles of va-
rious diameters and which will have a free rolling bear-
ing on the axle of the cultivator, enabling the operator,
upon moving the plows to or from the vegetation, to
carry the coupling proportionately and in the same di-
rection along the axle, thus bringing the plows at all
times square to the work and obviating the prolonged
and tiresome holding ot one or the other, or both of the
plows, up to their work against a tendency to draw
away. The coupling has friction rollers between which
the axle ix received, and some of the rollers are adjusta-
ble and provided with locking devices.

IRRIGATING PLANT.—Allan W. Towne,
Pomona, Cal. For irrigating lands, and especially or-
chards, this invention provides for the employment of
an inclined trunk pipe in which are gates and a number
of hydrants arising from the trunk pipe between each
gate, the discharge orifices of the hydrants being in the
same plane. The trunk pipes are run from head to foot
of an orchard transversely of the furrows, and water is
first supplied by the hydrants of the upper sections, and
then the following lower sections in order.

Miscellaneous,

STOVE PIPE SHELF.—Abram H. Smith,
Vancouver, Canada. This invention provides an ad-
justable shelf for attachment to the draught pipe of a
stove pipe or range, for drying or warming dishes or
keeping food warm. It consists of a sheet metal band
having a novel clasping device by which the band may
be readily secured on stove pipes of different diameters,
the band having a row of spaced perforations in which
may be secured the wires of a shelf produced from a
single wire strand, the shelf comprising a‘series of ra-
diating braced arms held projected from the band.

GAME APPARATUS. — Heien M. Van
Kuran, Chicago, Ill. This invention relates to a game
for children and young people, designed to teach the
colors of the solar spectrum and their tints and familiar-
ize the players with the names and forms of bodies of
the solar system, geographical forms and representations
of animal and plant life. The game board is divided by
a central line, at each side of which are corresponding
belts bearing standard colors of the spectrum, each belt
having objects thereon duplicated ateach gide of the
center line, while there are also checkers bearing the
corresponding objects and colored with the tints of the
belts to which they belong. The players cover the ob-
jects with the checkers, to compete in covering all the
figures, and first build a central column of a cube, a
cylinder and a sphere.

MAKING NITRITES.—Lewis G. Paul,
Hudderstield, England. 'This invention is for a process
of making nitrites of soda and potash from their nitrates
by the use of sulphur and caustic soda or potash, the
method consisting in heating the nitrates with the caustic
alkali and adding sulphur gradually to the melted mass.
The temperature is kept at such a degree that the sul-
phur does not deflagrate when added to the melt, and
when all the sulphur has been added the temperature is
raised until the melt becomes thinner and eventually al-
most clear.

MusicAL INSTRUMENT. — Bruno E.
Wollenhaupt, New York City. This invention is for an
improvement on a formerly patented invention of the
same inventor, for a sympathetic vibrating device for
violins, guitars, mandolins, etc., greatly increasing the
volume and duration of tone without rendering 1t more
difficult to play the instrument. Within the body is ar-
ranged a sounding support or bar on which are secured
one or more combs, each having a number of teeth or
prongs corresponding with the different tones that can be
produced on the exterior strings. The sounding support is
arranged above the bottom of the body, which resonates
fully, so that the quality of the instrument is not dimin-
ished by the vibrating device, but is increased by the
soft and sweet tones emanating from the combs, sound-
ing in sympathy with the tones played on the strirgs.

MUSICAL INSTRUMENT VALVE.—Hiram
F. Henry, Cleveland, O. A distension valve for cornets

and similar instruments is provided by this inventor, the
construction being simple and designed to prevent side-
wise motion of the valve by the buckling of the com-
pression springs now used. The valve is fitted in a
casing, with a coil spring encircling its stem and con-
nected at its lower end with the valve, while at its upper
end is a circular bearing concentric with the valve. As
the valve is depressed, the spring is distended and over-
comes the crowding over of the valve against one side of
the casing.

RiB Tip HOLDER FOR UMBRELLAS,
Erc.—Heyward Scudder, Boston, Mass. To hold um-
brella ribs against the stick or handle, preventing their
needless play about the stick and giving the umbrella a
neat appearance, this inventor provides a simple and in-
expensive device, comprising split pins driven into op-
posite gides of the stick. the parts of the pin constitut-
ing spring sections, and the heads of the pins engaging
eye portions of wire clamping sections adapted to engage
and hold the ribs securely against the stick or allow
them to be readily removed therefrom in opening an um-
brella or parasol provided with the improvement.

STtop Box.—Isaac Sorsoleil, Owaton-
na, Minn. This is an improvement relating to munici-
pal water and gag supply, and readily adjustable accord-
ing to the depth of the water or gas supply pipe. It
comprises a pipe adapted to surround the valve stem and
having at its upper end a head formed with a cam hav-
ing an elongated tangential aperture, the cover of the
head fitting loosely and having also an aperture, while a
bolt extends through the apertures of the cam and of
the cover, and has an arm extending at an angle to its
shank. The head and pipe are turned, to screw the
latter up or down in the casing, by means of a forked
tool.

SHEET METAL CAN.—Frank H.
Palmer, Brooklyn, N. Y. A can having a tight cover
joint, but of which the cover may be readily removed by
prying with a screw driver or similar tool, is provided by
this inventor. In the top of the canis a large central
opening, around which is a depressed ring to receive a
packing which is formed on the under side of and near
the edge of the cover, while inside of this ring the cover
has a central depressed portion adapted to fit into and
impinge upon the edges of the central opening in the
top of the can body. The cover is simply pressed down
into position to close the can, the packing ring being
simultaneously forced to place to make a tight joint.

BREAD BoX AND SLICER. — Charles
Person, St. Joseph, Mo. For hotels, boarding houses
and other places where large quantities of bread are
used, this inventor has devised a box for holding the
loaves and provided with means for slicing them. The
invention comprises a loaf féeding device, a rotary cut-
ter, a frame on which the parts are mounted, and a com-
partment box within which’they may be removably
placed. When the slicer is operated in the box the sev-
ered slices fall into a lower compartment, but the slicer
may be operated separately from the box.

NotEe.—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 AND PUBLICATIONS.

EVERYBODY’s MEDICAL GUIDE. A hand-
book of reliable medical information
and advice. By M. D. (Lond.) Lon-
don: Saxon & Company. Price 50
cents.

This little book, by an author whosename is ot stated,
from its size and make up and treatment appears to be a
good work, and its shape makes it particularly adapted
for traveler’s use. It seems not at all in the order of
a work designed to supply the care of u physician, for it
does not pretend to do so, which adds to one’s opinion
of it. It is written from an English standpoint.

WESTINGHOUSE ELECTRIC STREET CAR
EQuipMENTS. By Fraderick L.
Hutchinson and Leo A. Phillips.
East Pittsburg, Pa. 1896. Pp. 91,
xvii. Price $1.

THE NATIONAL ELECTRICAL CODE. An
analysis and explanation of the un-
derwriters’ electrical code, intelligi-
ble to non-experts. By Pierce and

Richardson, electrical engineers,
Chicago. Chicago, Ill.: Charles A.

Hewitt. Pp. 222. Price $2.

The title page explains the scope of thiswork. It is
designed to present the fire insurance underwriters’ vigws
of the electric light question to avoid interference of
wiring and connections with the insurance policy.

FRricTioN, LUBRICATION. AND THE LuU-
BRICANTS IN HoroLogY. By W.T.
Lewis. Chicago: George K. Hazlito
& Cowpany. 1896. Pp. 95. Price $1.

This excellent monograph 18 one that should be in the
hands of all jewelers and of those who deal in or handle
the finer class of machinery. It seems to us that the
author has almost done himself an injustice in confining
his topics to watches and clocks, for people have now at
last waked to the idea that a lubricating oil should be
good. The superlative of lubricating oil as well as the
methods of employing it are to be found in the watch-
maker’s practice.

THE WATCH AND OCLOCK MAKER'S HAND
BoOK, DICTIONARY AND GUIDE. By
F. J. Britten. Ninth edition. Lon-
don: E. & F. N. Spon. New York:
Spon & Chamberlain. 1896. Pp.
459. Price $2.

In this work we have another and quite elaborate con-
tribution to the watch and clock maker’s industry. The
elaborat-ly illustrated dictionary and cyclopedia is de-
scriptive of the methods, applications and operations of
theart. Itis very thoroughly illustrated. It 18 alpha-
betically arranged, the only break in the alphabetical
1 order being due to divisions of the subjects. There is no
! index, but cross references are supplied, which to a great
. extent will take the place of the mdex, and make it un-

| necessary.
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(7054) R. L. asks how to run a cyanide
copper bath so that the metal deposited will not peel off

during deposition or during the final buffing process. A.
1. Cold Bath for Iron and Steel.
Acetate of copper.... ... 5006000000060800 3 oz
Carbonate of soda. 63 *
Bisulphite of soda.. I B
Cyanide of potassium. B
Water....o.cvevnes .. 1gal.
Aqua ammonia.....eeenee ool 5000000000 . 24 1l. oz.
2. Warm Bath,
Acetate of copper...
Carbonate of soda .
Bisulphite of soda...
Cyanide of potassium,..
Water..... 59600000000000
Aqua ammonia......
3. Hot or Cold Bath for Tin, Cast Iron, or Large Zinc
Pieces.
Acetate of COPPer.ceccsrcresncecnsss.... 123 0Z.
Bisulphite of soda........ pererersrerel O~
Cyanide of potassium. .18 ¢
Water.... ... .. 5t gal.
Aqua ammonija... .eee ..i... PR 5 | R
The metal must be chemically clean in either case.
(7005) A. P. S. asks: 1. What is the
formula for making the household ammonia ? Or an

ammonia of equal commercial strength? A. SUPPLE-
MENT, No. 1080, gives formula for making household
ammonia. 2. What will remove mildew from fine white
goods? Is not chloride of lime sometimes used for bleach-
ing musling, and if so, kindly state in what manner? A.
Tp remove mildew stains, mix together a spoonful of
table salt, 2 of soft soap, 2 of powdered starch, and the
juice of a lemon. Lay this mixture on both sides of the
stain with a painter’s brush, and then lay the article
on the grass, day and night, until the stain dis-
appears ; or get a piece of flannel, dip it in whisky,
and well rub the place marked; then iron on the wrong
side, taking care to put a piece of damp cotton cloth be-
tween the iron and silk, and iron on the cotton cloth,
which will prevent the silk assuming a shiny, glazed
appearance ; or wash clean and take every particle of
soap off, then put the linen into a galvanized bath or tub
full of clean cold water, procure a little chloride of lime,
and tie it up in a muslin bag or piece of muslin, dissolve
the time in lJukewarm water by squeezing the bag, then
pour the water among the clothes. Stir and leave them
for twenty-four hours, but do not put too much lime in
or you will rot the clothes ; then well rinse in clean cold
water; or hypochlorite of alumina is said to be one of
the best remedies. Moisten with water, rub well into
the cloth, moisten again with dilute sulphuricacid (1 to
20), and, after half an hour, rinse thoroughly in soft water
and then in water containing about an ounce to the gal-
lon of sulphite or hyposulphite of soda. A stiff brush
may be advantageously employed 1napplying the hypo-
chlorite. Chloride of lime will rot the muslin.

(7056) H. B. asks: 1. How can I com-
pute the amperage of a primary battery ? A. There is
no satisfactory way of doing this; the amperage changes
constantly, rapidly diminishing as the battery is in use.
2. Isit not well to have amperage of battery alittle higher
than necessary for a certain work and regulate the
amount of current passing through the wire by number
of cells? A. Itisalways well to have an excessof am-
perage available. Reduction by resistance or by cells is
not economical, but the excess of amperage is pretty apt
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to be seriously diminished in practice. 3. Does plaster
of Paris make good porous cups ? A. No. It may be
used as an expedient only. 4, When porous cup is used
is it still necessary to take zinc out when current is not
passing ? A. Yes; as the porous cell only retards diffu-
sion, but does not stop it. 5. Will you explain what is
meant by watt? A. A wattisthe product of one volt by
one ampere—the volt-ampere. It is the unit of power or
of rate of expenditure of energy.

(7057) H. H. asks: 1. What is the rea-
son for winding large wireon fields and small wire on ar-
mature of small motor, the armature of three pole type?
A. The armature winding is in parallel. Therefore, it
has twice the carrying capacity of the wire1t is wound
with, and but one-sixth the resistance. Hence fine
wire can be used for it. The general rule for dynamos is
that for series winding the field should have %4 the re-
sistance of the armature; for shunt winding the product
of the field and armature resistances should be equal to
the square of the external resistance. The sizes and
lengths of wires are based on these and similar considera
tions. The effect of too few turns of wire on a motor
armature is to give high speed, with danger of burning
out. 2. Can I use the number of amperes that my arma-
ture wire will carry to run my motor, irrespective of the
number of volts? A. Yes. 3. I have a current of one
ampere at six volts; what size of wire should field be
wound with, also what resistance should I wind arma-
ture to secure the best results? The motor to be about
the size of No. 1 Porter motor made by the Leavitt Com-
pany. A. Use No. 23 wire on field and No. 26 on ar-
mature. The resistance cannot be stated from data
given. Wind the armature full. 4. Would I be able to
use the same winding for 6 volts and 2 amperes ? A.
Use wire two or three numbers larger.

(7038) 8. C. Mc¢K. asks: 1. Is there any
glue, paste, or cement that is a good conductor of elec-
tricity, as good as carbon, when dry ? A. No; unless
carbon or finely divided metal be mixed with it. 2. Is
there a nonvolatile liquid that is a good conductor of elec-
tricity ¢ A. Mercury. 3. Can you approximate the pres-
sure and amperage of a battery cell made as follows:
Two Edison-Lalande zincs (type Q) suspended in a regu-
lar caustic potash solution (charge for type Q) covered
with paraffine oil, the whole eontained in a carbon cell
(plumbago crucible) ? I cannot get at the area of car-
bon in contact with the liquid, but you may be able to
approximate it. I have two of these cells and they are
very satisfactory. Have mnot worked them much on
closed circuit, but have not been able to notice any falling
off of current due to polarization. There are some pieces
of copper oxide in the bottom of cells. A. 0667 volt
95 amperes maximum current. 4. What property of
carbon renders it so indispensable to the construction of
telephone transmitters ?# A. Its granular nature, causing
it to vary in resistance with pressure, either as regards
surface contact or internal resistance,

(7059) J. O. H. writes: In looking over
some back numbers of your paper, in query column, you
state that cast iron can be brazed or soldered. Will you
please inform me where I can find directions in regard to
doing same, especially to braze? A. 'The soldering and
brazing of cast iron requires care to have the surface per-
fectly clean by scratching with a file and then rubbing the
surface with a piece of zinc and sal ammoniac dissolved
inwater, when the surface can be tinned with a soldering
copper, or brazed with borax and flux, using low brass.
Another plan is to scratch the surface with a bundle of
brass wire made up like a brush, thus coating tLe surface
with brass, and so adapting it for soldering.

(7060) G. . writes: 1. I have several
brick tanks to build, circular, 10 feet diameter and 10
feet high. Will a coating of parafline wax applied hot to
the inside prevent leakage of water ? Will it be perma-
nent? If not successful, can the tank be afterward coated
with cement? A. We cannot recommend the building of
tanks as described. The brick is very porous, and unless
the paraftine is heated on the face of the brick, it cannot
be driven in sufficiently to make a permanentand water-
tight tank. The tanks should be built with the best
Portland cement and plastered with the same and
troweled smooth. Then, for a more perfect water-
proofing, paraffine the surface of the plaster by heat. The
p.aster will not stick to a paraffined surface.

(7061) E. & E. ask whether platinum
used as contact pieces in boilers is liadle to corrosion
from the water used in them, and in places where boilers
scale, will the scales fasten themselves to the platinum ?
A. The metal will not be apt to corrode, but will very
likely become covered with scale.

(7062) J. F. F. asks for a rule for figur-
ing the number of candle power for lighting buildings,
stores, etc., by electric lights. How many cubic feet of
space will one candle power light? A. No general rule can
be given, as the light required is affected by so many con-
ditions. The color and nature of the wall or wall paper,
hangings. furniture, and carpets, are all concern.d, as
well as the use to be made of the room, taste of the oc-
cupants, etc. Again, if frosted bulbs are used half or three-
quarters of the light is lost, and cut glass or ornamental
globes may cut down the light to one-fifth of its normal
value. You can estimate on the basis of three 16 candle
power incandescent lamps to each two gas burners which
would normally required.

(7063) W. C. G. asks if a one horse
power engine making only 200 revolutions a minute will
run the dynamo in No. 600. A. It will if proper belt
wheels are used to increase the speed. Two hundred 1e-
volutions per minute are not sufficient for the dynamo.

(7064) E H. asks: What is the coeffi-
cient of frictionin a bicycle chain? A. Itcannotbe ac-
curately stated. The perfection of the chain and its lu-
brication make a very great difference. If the chain is
too tight, the friction will increase enormously. The
chain should be very loose. The whole subject of fric-
tion is treated in a series of papers by Prof. Hele Shaw,
in our SUPPLEMENT, Nos. 572, 578, 574, 575, and 576, to
which we refer you. In our SUPPLEMENT, No. 1077, is an
excellent article on mechanics of the cycle. Chain fric-
tion is not directly treated in any of these SUPPLEMENTS.

(7065) M. O. asks: 1. Whatis the pres-
sure in pounds per square inch of acetylene gas and air
exploded, as in the cylinder of a gas engine ? Also ahout

what, proportion of air and gas would make the strongest
explosion? A. We have no records of this pressure.
The fact that acetylene gas may itself be exploded under
certain conditions goes to still further complicate the
problert. Two volumes of 'gas should have twenty-five
volumes. of air for perfect combustion or explosion.
100 to 150 1b. per square inch would be a fair allowance.
2. About what would be the difference in regard to power
between acetylene and gasoline ? A, Gasoline would be
much more powerful. 3. Is there any book or papers on
thesubject ? A. We recommend, and can supply, *“A
Textbook on Gas, Oil and Air Engines, or Internal Com-
bustion Motors Without Boilers,” by Bryan Donkin,
new edition, price $7.50 mailed; also * The Gas and Oil
Engine,” by Clerk, new edition, price $4 mailed.

(7066) M. C. asks: 1. I havea smallin-
duction coil wound with 8 ounces double gilk No. 36 on
the secondary and I have one with 4 pounds double cot-
ton covered No. 35 on the secondary, and 114 pounds on
primary of No. 14 double cotton covered, and the small
coil with 2 cells battery gives more shock than the large
one; is that natural on account of the size, as the large one
gives more of shock, as more battery power is applied?
A. If of generally similar construction and proportions,
the large coil should be more powerful than the small
one. Itmay be a question of insulation or of insufticient
primary. A short circuit will make an immense differ-
ence. 2. How many volts will I need to get a 4 inch
spark from the large coil dimensions as given? A. Divide
turns in secondary by turns in primary; divide 400,000
by the quotient to get the voltage required in primary.
This rule is only approximately correct. 3. Have you
any work on how to make an ampere meter? A. See our
SUPPLEMENT, Nos. 618, 628.

(7067) O. P. W. says: Will you please
give me in Notes and Queries column a receipt for a
durable lacquer for brase, colorless preferred, such as is
used by instrument makers? A. 1. For colorless lacquer
use thin white shellac varnish which has been filtered.
2. Seed lac, dragon’s blood, annatto, and gamboge, each
4ounces; saffron,1 ounce;alcohol, 10 pirts. 3. Tureric,
1 pound; annatto, 2 ounces ; shellac and gum juniper,
each 12 ounces; alcohol. 12 ounces. 4. Seed lac, 6 ounces;
dragon’s blood, 40 grains; amber and copal, triturate
in a mortar, 2 ounces ; extract of red sanders, 14
drachm; Oriental saffron, 36 grains; coarsely powdered
glass, 4 ounces ; absolute alcohol, 40 ounces. Very fine.

(7068) C. L. M. asks if there is anything
which will loosen up blue vitriol when it has caked in
the bottom of a jar of gravity battery—frozen I think it
is called. I havecharge of the firealarm here, and have
quite a number of jars which are useless because the
copper is frozen in. A. Try filling a tub with water,and
immersing completely in it the jars, turn them upside
down, keeping them absolutely full of water, allowing no
air to enter. This may loosenit sothat it will come away.
Solution of the copper in nitric acid is rather expensive.
You can, however, dissolve it ‘in a mixture of sulphuric
acid and sodium nitrate. This is cheaper than nitric
acid.

(7069) L. H. G. asks: 1. What is the
candle power of a nine ampere arc light? A. Nominally
about 2,000 candle power, really about 800 candle power-
2. Does adding salt to coal in consuming injure the grate,
and if used under a boiler, injure the Dboiler steel ? A.
It willnot be apt to injure the grate. It might tend to
corrode the boiler, especially if the latter were out of use
and cold after its use.

TO INVENTORS.

An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for dtents at home and abroad, enable us to understand
the laws and practice on both cunmnenm, and to possess
unequaled facilities for procuring patents everywhere.
A synopsis of the patent laws of the United States and
all toreign countries may be had on application, and per-
sons contemplating the securing ot patents, either at
home or abroad, are invited to write to this oftice 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

DECETBER 8, 1896,
AND EACH BEARING. THAT DATE.

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

Abrading articles, composition of matter for, E.
.~ G. Acheson...
Air brake, W. Ma/
Alkalies, manufactu:
bert
Animal trap, self-setting, k. E. Kruth..
Armor plates, dppamtus)for.mduufat.turl1lb,,
SO & StUbDS. ...ttt
Axle and axle box, M. K. Bishop..
Axle box and bearmg, car, J. R. Baker.
Axle, wagen, C. J. Kilian.
Bdby walker, G. K. Packard,
Bail and cover, kettle, C. Peterson
Barometer, W. T. blournoy
Barrel, J. L. Allen
Batterles, automatic circuit closing device for
galvanic, Holmes & Heath
Bearing, ball, E. Flannigain
Bearing, roller, B. 8. Lawson
Bed bottom, spring, J. G. Smith.
Bed slat hanger Foster & Wilcox.

.. 572,852
. 512,553

.. 512512
.. 512811

572,590

Bedstead, mvalld s, A. M. Douglas 2,
Bell, blcycle, l< lucka & McDonnell 572,881
Bell bicycle, A unn.......... 512,932
Belt pollshmg fra,me, .I Longden.. 572,812
Bicycle canopy, J. T. B. Van Techten...... 572,843
Bicycle driving mechambm J. B. Sinclair, Jr 2,729
Bicycle iear (lev1ce for Lhaugmg, J. Reddmg

Bicycle helder, A. E. Putnam..

Bicycle lock, J W. Hellwxg
Bicycle rest, S. E. Spencer
Bicycle wheel (1 Hayes..
Billiard table, "A.C. Ives. ... .
Blind, \enetmn C. Cederberg
Board See Drdwmg board.
Boilers, safety water column for steam, A. J.
Wright..oooieii i,
Boot or shoe, E. G. Gallagher..
Boot or shoe nailing machine, LAY
Bottle, mucilage, H. M. Canan
Bottle, mucilage, G. K. Hare.
Bottle stopper, G. A. Hoffmar
Bottle stopper attachment, A.
Bottle stopper, lock, J. W. "Jacobs. .
Bottling apparatus, beer . Meldru
Bouquet holder, Nicolaus & Delmar
Box. See Bread box. FKolding box.
Stop box.

- Heater.

Brake. See Airbrake. Carbrake. Fluid pressure
brake. Power brake. Shaft brake. Vehicle
brake.

Brake;beam, C. J. Rosen, Jr 572,569

Bread box and sllcer C. Person . . 512,820

Bullion, softening bdae G. A. Marah (reissue).... 5112’7764
. 012,

Butcher’s tool rack, J 1. Langton.
Button fastener, H. K. Welke..
Caiipers, A. k. Radant
Can. See Sheet metal can.
Can opeuer,‘S. A. Nichols...
Car brake, W. S. G. Baker.
Car brake, % (x ‘Howe. ...
Car bmke, street, W. G. Price
Car coupling, J. Goettel.......
Car coupling, W. H. Hattield.
Car coupling, G. R. J. Newman.
Car coupling, W. U. Wilks
Car coupling applmnce, C. M. Dorn
Car fender, J. A. Graham...

Car fender, S.
Car fender, G.
Car fender, J.
Car motor, W. Robinson, .
Car motor, street, J. M. Olinger.
Car pilot, R. Dunnin,
Car pldtf()r m and fender, combined, kit

. 512,846
. 512,821

Car replacer, R h Alexander
Car seat, H. S.

Car venulator, ra1l
Car wheel, J. A. Mille;
Larbureter, JON P Sta

512,658
572,671

neld
Chain nghLener apruel(et G. H. Carver
Chair, J. W. R: Mleeunninnnns

Chechrem hook L L. Mclntire 72,
Chimney pr ()tecmr Lamprecht ey 572,161
Chronometric appamtua, B. W. Dunn.. 572, ,699
Cider press and juice extractor, Waters & (,lop

£75) PR 572,936
Circuit closer, automatic, 572,923
Clamp. Sce Burniture clamp.
Clasp or buckle, C.oW. StIMSON..ovveeeeeeieneenn.. 572,915
Cleaner, - See klue cleaner. Pipe cleaner. Pump

cleaner.
Coal, apparatus for separating sulphur from, I.

CKelley. oo 512,548

Coal unloadmg, storing, and reloading mechdn-

ism, W. A. Lathrop . 572,900
Coffee or tea pot, H. L. Richardson. 72,909
Coin receptacle, Breuzmger & Klee. 572, 691
Collar machine, W. B. Shadburn.... §7,2 912
Composition of nmtter, S. Le Sieu 572,645
Condenser, J. D. Smith. 572,834

Corset, L. A. Downs...

Cotton condenser, J. M. Cochran

Cotton picker, C. C. Neighbours...

Coupling., See Car coupling. Cultivator beam
coupling. Thill coupling.

Cover holder for culinary pots or kettles, H. A
Schermerhorn . 572,114

Crochet hook, A. I\mppenberg 572,809
Cultivator beam coupling, G. D. Mitchell 572,813
Cultivator or plow, k. Reimers........ 572,829
Curtain pole and tixture, F. J. Schioer. 572,687
Curtain suspending (lev1ce, J. Pursell.. . 512,616
Cutter. See Flue cutter.

Cutter bar guard, B. K. Shepherd..... . 572 128

Cutting tool, J. L. McFarlane....... .
Cycle, G. C. W. & W.A. D. Hipperlin
Cycle, A. A. Munro..
Cycle wheel, J. McCo
Darning d]Jl)aﬂlE\lS, J. H.
Desk and seat, adjustable

Harris
Detergent,
Digger. See Potato di
Deor stop er helder, P. & 5. Westra.
Drawing board, D. B. Benedict
Dredging apparatus, W. B. Ple
Dredging buclet, W. A. Collins.....
Drill.” See Rock drill.
Drying tray, H. A. Orr
Dust collector cle‘mer btalger & (xrd,bert
Dye, trisaze, C, Rud olph

Dyer’s basket, C. M. Gree: Y PA
KElectric elevator, J. P. Casey 572,625
Electric furnace, J. H. Hew es. 572.636
BElcetrie mot ors, regulating, H. € onarc 572,908
hlectrle regulatlou system_of automame, W,
1i 572,621
Electnc switch, C. H. Haberer . 72,
Llectrotype and stereotype plate ho cr, .
Cottrell . 572,695
Electrotype registry block, C. Forsman . 572,884
Klevator. See Klectric elevator. Grain storage
elevator. Water elevator.
Elevator brake mechanism, S. M. Fay.. . 512,789
Elevator pneumatic cushion, Ellis & Mllle . 572,581
KElevator signal apparatus, S.B. Opdyke, Jr.
72,561, 572,563

Elevator signal mechanism, 8. B. Opdyke, Jr...... 572,562

End gate, wagon, S. 8. Crawford .

See Rotary eutme Steam engine.
anism fer rotary, W.

572,869

Engine.
Engmes, reversing mec
Prall,
Envelope, W.
¥nveclopes,

E

. 512,716
572,554

Grube (reissue). . .....oeeee... FUTTTOTN 11,577
Extractor. See I'ree extractor.
Eyeglasses and spectacles, W. Bausch. ... 572,670
lul(,mg machine, W. W. Doolittle. . 59

Fan, water motor, W. J. Mingle.
I'dstener, W. V. Thompson ..
l:astemng,detachuble, . D. C
Faucet, C. R. Schmidt..........
Feed water heater, W. 8 chimidt.
Fence, Reppeto & Martin, .......
Fence post, J. A. & J. C. Rout/ung
Kence tool, wire, J. H. Quigley..

,831
572 826

Kender. See Car tentler

File, book, Bradbury & Nilson..............ccoeinee 572,141
FKile case or cabinet, revolving, B. Micou . 572,¢
Kile, paper, A. B B. SKinner.. 572,619
Kilter, oil, A. T Morrow. 512,314

Filter’ screen, O. H. Jewel
Filter strainer, O. H. Jewell.

Filtering a.ppouatus K. 8. Bl 572’,672
Finighing roll, W. Evans. 572,032
Fire escape, K. 0. Sjoland 512,576

Kish cutting machine, E. 1. Bell.
Floor and tile Lheretur, dl‘dlll(}l‘
Flue cleaner, R. H. Bla
Flue cutter, T'.

Fluid meters, coi

'“2,.\70

. 572,913
512,871
512,537

Kolding box, A.J. Gar
¥urnace. See Klectric furnace.
ing furnace.

Smoke consuin-

Furniture clamp, k. Schweitzer......... ceeeneeenens 302,125
Gage. See Weather board gage.

Game counter, C. Widmer, Sr . 872,920
Game table, convertible, A. C. D. Seifert. . 572,688

Gas employed in displacing liguids, process s of and

apparatus for reclaiming, J. F. Theurer........ 572,779
Gas generator, J. E. Hathaway ...covevveeeneniannne 512, 7‘.)7
Gas Incandescent lights, burner for spirit, A. Per-

i 572,565
cture of 1llumnmtmg, C. D. Hauk.... 872,703

Gas manutacturing apparatus, G. H. Gregory . 512,795
Gas meter, dry, F. Wright.........ooooiioiio. o 072,924
Gas pressure regulator, automatic, K. M. Stahi... 572 833

Gate. See End gate.

Gate spring, J. J. Larimer..... 572,899

Generator. See Gas gzenerawr. hteam generator
Girdle, bust, L. G. Stitt.....ooeeiiieenn PP . 512,621
Glove fastener W. S, Rlchardsou 572,56()

Grain storage elevator, M. F.&J.Y. beeley

Grappling device for carpenters, J. O. Hanna 572,151
Gravity lock, Brobeck & Lewis............ 572,628
Gun, automamc machine, R. R. th,hmond . 512,711
Gun, magazine, J. M. Whittemore........... . 572 919

(Jrllllb, ejector mechanism for breakdown,

£0) 0 1 1= YA 572.755
Guns, hinge pin for breakdown, A. D. Blanchard. 572,520
Handle attachment, L. B. YOUNE e nernneneannnnannn 572,851

Harness to vehicle sh.lfts, device, for attachlng,
. Dickerboom............ . 512,873
Harvester corn, T. A. Galt 572,749
Harvester, self- bmdmg E. M. 'lbuslry 572,585
Hay rake, lxorse,b H. Mason.. 572,647
See Feed water heater.

lildﬁs‘ skins or leather. machme for treating, W.

van

572,533
. 5lz 192

572,528

Hog LatLlJlllg an
Hook. See Checkrein hook Crochet hook
Hook and eye for garments, A. Donnellon
Hoop. See Musical hoop.

Horse chin rest,J. F. McLennan. 572,648
Horseshoe machine, J. W. Crow. . 812,810
Horseshoe, soft tread K. W. Hah 72,602
Hub, wheel G. Sherman 815

Humidifier ay%tem and apparatus, R.
Inkstand, W. A. Wilkins
Ironing table A. Benedict.

Irrigating plant A. W.Towne. 572,842
Irrigator,-dilating, F. C. 'Vice 512,736
Journal box, C. D. Flynt..... 572,882
Journal box dust guard C D. Flyn 572,883
Key seating machine, C. J. Carney...

72,863
Kl A TS0 e var oarsas sasnsosssansnesennsines 57&841
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Knee pad, J. E.B. Laird.......cooeviiinieeinennnnnn.
Knitting machine, Stoll & Maercklin .
Knitting machine cam and work presser, W. T
Barratt
Knitting machine, circular, D. Hurley..
Knitting machine stop attachment, D. Hurley
Ladder, G. H. Chittenden.
Lamp burner, A. S Keach.
Lamp, electric, L. A. Jackson....
Lamp, electric arc, C. Goodyear, Jr.
Lamp, electric arc, Spencer & Toerring
Lantern 'hurrieane, H. D. Hinks......
Latch, gate, H. Hodel..
Lathe, E. J. McClellan..
Lead press, E. H. Johnson.
Lemon squeezer, J,
Letter box, J. W. Hentz....
Lighting device, G. J. Hacke:
Liniment, C. G. Johnsen
Lock. See Bicycle lock.
Lock, K. Gray......
Lock, H. G. Voight
Lock strike plate, R. H. Bower
Log carrier, J. A. Carroll..... 512,742
Loom, Borland & Sherwood
Loum, Draper & Northrop.....
Loom shedding motion, G. Oldham...
Loom warp stop motion, J. Vickerman.
Mail bag crane, 4. L. Sullivan.......
Mail bag fastener, F. Langlotz
Malting apparatus H. Stier..
Mangle, C. S. Paul.. .
Map support, J. P Junge
Match igniting and ciga
Fischer.............
Match safe, J. W. Hart
Mattress smﬂmﬁ machine, E
Meat tenderer, Delong ..
Mechanical movement, E. H. Taylor.
Merry-go-round, Olson' & Johanson. ...
Metals, means for and method of preve
rosion of,
Meter. See Gas meter.
Milker, cow, J. E. O’Sullivan....

512,618
512,713

Mill. See Roller mill. Sawmill.
Miner’s and blaster’s tool, M. Killian... ... 572,808
Moulding machine, Hartland & Malpas . 572,656
Motor. See Car motor. Water motor.
Mower, S. V. Kennedy . 512,549
Music writing machine, R. M. Saint 572,571
Musical hoop, J. H. Mllled Z€.tnnnnn . 572,555
Musical mstrument C. Cl(,ments Kropp. . 572,550
Musical mstrument stop indicator, H. B. Tre-
T 512,666

Musical mstruments, distension valve for, H.

B 5 <3 00 572,199
Musical instruments, string fastening for sound-

ing boards of, G. GOOAWilleessesessssssss ceeaaas DT2,6TT
Nail. _See Sole nail.

Net, folding minnow, E. Breeding..

Nltrltes, making, L. G Paul.

Nut, M. A. Clennam.......... d
0Oil burnmg mechanism, Claybourne & Moore 72,866
Oil catching device, J. H.K 72,641
Opera glass shield, S. Heyn 72,637
Opera glasses, K. A. Har 72,540

dy..

Organ pipes, ‘machine for fornung, H. Rl(}hd[‘d-

70
Packing case, F. S. MacRonald.
Packing, rod, F Brown..
Packing, rod, C. F. Rigby
Pad. See Knee pad.
Padlock, Dyer & Soley.
Padlock, W. F. Troast
Painting or varnishin,

542.58&\

. Brenizer.. 72,861
Pan holder and 1 12,815
Paper hanger’s work tahie K. 72,698
Parer, apple, 1L, A. & W. Trlpp 712,689
Pastereceptacle, A. N. Ritz.... 72,617
Pen stock or holder attachment, 12,526
Penholder, W. Hinchliffe........ 12,804
Pencil holder, A. P. Gillespie. 72,63

Pencil sharpener, C. E. Cousy
Petroleum for removing sulphur compounds,

treatment of, H. Frasch.................oooaeat 572,676
Photographic plate lifter, S. C. Smith.............. 572,66
Photographic purposes, ﬂabhlxght apparatus for,

Rathbun & Bebby......ooovviiiiiiiiiiiiiinnnnns 72,718
Phocographlc vignetter, W. Eddowes. eeeee.. D72,928
Piano sounding board, W. H. Howe. ... 512,897
Pick, C. K. BATKeT .. c0euineersneirannnninnns ORI 72,856
Picker. See Cotton picker. Slate picker.

Pipe cleaner, A. P. Rumely.......cooeveieieininnnn.s 72,124

el

Pipes havmg bell ends, making joints for, G.

Lehlbach..............
Pipe shears, T. B. Nuttail.,
Pipe wrench, A. F. Jackson.
Planter, corn, G. D.
Planter, pea, 'R. E. Dunham.,
Pocket book frame and catch G Havell.
Poison distributer, W. H. N
Pole socket, J. H. btevenson........................
Post. See Fence
Potato digger, L. rederlckson
Potato digger, E. B. Fr
Potato digger, H. L.L
Potato digger, W. & J. Reuther
Power brake, ’W RODINSON. .evsvenresivns
Power tr: unsmntmg device, J U8, Nichols
Power transrmttmg gear, F. M. Barney....co.cceene

Press. See Cider press. Lead press.
Primer, J. GArdner.........ccooviiiiiiinnsieenan.. 572,888
Printers’ blankets, apparatus for washmg Gem-

MEI] & BUXUOI: «..vereeanensnenemnesrnenmnsnennes 572,889
Printers’ rollers, apparatus for castmg, C. W.

() DR 7153 03T R . 512,144

Printing press Stl‘lp feedmg att‘whment G. 0!
Goddard. 512,193

572,766
572,572
512,782
Pump cleaner, beer, J. J. Geig 512,631
Pump, double acmng submerged
Williams. .
Punch, ticket, ck
Purse and receptacle,
Gross........eet
Puzze, E. Segar.
Puzzle or game device, W. Geb
Rack, See Butcher’s tool rack.
Racé{mg smnd for barrels, knockdown, C. W.
Scott.
Rail bond Wdlker & Nilson..
Railway crossing, D. (xrul.\lk
Railway ditcher, W. B. Doddrldge

512,783
512,625

Railway, electri¢, R. M. Hunter.. 572,706
Railway rail, W. C. Ferguson..... 72,534
Railway ra.ll joint, C. J. Cochran. 572,64

Raisin seeder, S. B. Bli
Rake. See Hay rake.
Range shield, H.
Razor strop, G. C. Blasdell..
Refrigerating machinery, R. J. Cracknell
Refrigerator, E. L. Phipps.......
Registering aSpparatus, nautical, P. Sumohod.. .
Regulator.” See Gas pressure reguldtor

Rock drill, Balsley & Priestly.....

Roller mlll R. W. Welch

Rotary engine, R. & E. Lanzone.....
Rubber sepdmtor, W. F. Askam.
Sash fastener, A. N. Woodard..
Saw, crosscut, A. Harman

Sawmill, gang, W. \Vll Kin.
Saw set, W. H. 5
Screen, 'G. W.

Screw cutting dle hedd W.J. Smith.
Screw driver, H. F. Henry..............
Separator. See Rubber Separator.
Sewing machine, N. & G. G
Sewing machine, L. A. Mlller
Sewing machine, broom, L.
Sewing machine 1eedmg mecham
Trow....

Sewing mas s

sole, J. B. Hadaway (reissue)..
Shade supporter or bracket, J. P. .
Shaft brake, J. J. StOver...........ooeevveinnnn...
Shears. See Pipe shears.
Shears, A. C. Lemm

512,538
512,557
572,615
. 572,682

"J

Sheet metal can, K. H. Palmer. 512,818
Ship’s windlass, E. H. Whitney .. 72,781
Shutter operatmg device, R. H. Ireland .. 512,804
Slmbt]tlers blinds, etc., mtcrchangeable slat for, M

insk,

Sifter, ash J. W. Fee..
Slgnal dpparatus, electric, G.
Slate picker, D. K. Phllllps ........
Sled Eropeller J. C. Robertson.
Sleigh knee, H. & H. Wesle.....
Sling support and tripping device, A. Broussard..
Slubbing or roving frames, jack or apparatus fov
nésulrmg differential motion on, K. 'l‘weedale
et a

Smoke consummg furnace, J Ww. Hogau
Snow plow, A. K . 512,147
S()d'p cup and huld(,r for wash basins, combmed

'. 8. Heineken....... . . 572,635
Sole nail, H. Weeks., 572,937
Sole Lrlmmmg machine, J. B. Emery.. 512,878

Sounding and drawing profiles of beds of riv ers,

etc., machine for, R. McDowall................. 572
Spmmng or twisting machine, J. R. Montgomery 572 (:69
Spring. See Gate spring. Vehlcle spring.
ggrul;kl@r See bgree%sxx'iti)kler
Stacker, pneumatic, F. A. Peavey....ccvovevnaens. ST2763
Stand. See Racking stand. ’
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Steam engine, G. S. Stron ves 12132 . e

Steam gel%emtor, J. B. (xr‘fmj 5"72 :50 /QK Jverfisements. POWER PRESSES MECHANICAL o TO Machmlsts!

Sterilizing apparatus, liquid, for Cuttx;g %‘:{?gﬁ,’fg’ Wiring, ««.DRAWING Pattern Makers, Car-
Architectural Draw- Engi

Stop box, I. Sorsoleil.......... BOOROO0000000 ' N SHE ET METAL BLA " el penters, Steam Engi-

Stopper. " See Bottle sto ’ ORDINARY RATES ns, Buttons, Locks, ngesve!‘fss R e | neers, Draughtsmen,

Stove and burner, portagP B J. P. Peters
btmmer for dlscharge spouts for Washbasms, A.

Stump puller, F.

Swing, G. RoCKwell........cccviieensncncenes SO6CO00000 572 773
Switch. See Electric switch.

Switchboard, electric, E. A. Fordyce........coeeuee 512,748
Table. See Billiard table. Game tabie. Ironing

table. Paper hanger’s work table.
Table, A. LaNge.. ..o veeieeernueeneeosarasisnaaennne 572,643
'1‘appmg pipes or mains, apparatus for, W. Dow- .
............................................ N

'I‘elegraph printing, I.. Kamm..
Telegraph system, Merritt & Joy

Telegraphy, I. Kitsee............... .. 572,639
Telephone exchange, M. F. Hill. .. 572,801
Telephone system, A. F. Swan............ .. 572,840
Telephone transmitter, Hunter & Higgins 572,756
Telephonic apparatus, C. J. Schwarze. . . 512,175
Thill coupling, Thompson & Edwards . 572,134

Thill couplings, antirattler attachment for, W.
. Brocksmith
Tire, elastic tubular, L.J. Wilde
Tongs, O. L. Owen
Toy figure, articulated,
"T'rap. See Animal trdp
T ree ‘extractor and carrier, H. P. Lentz............ 72,

Trolley, electric railway, H. A. Seymour. 72,933
Trelley way, M. Dillenburg 12,874
Trolley wheel support, C. K 72,940
Truck, car, W. Robin: 72,686
Trunk, F.J. Palica... 72,714
Tub. See Washtub.
Tubes, making metal, P. Swanger . 512,583
Tufted articles, apparatus for m

(oI B TR S AR OB AN00000000000000 . 512,759

Tug, thill, A. L. Lindsay.
Turbine, H Trenta.
Type distributing machine, C. D. Hughes
Type making machine, A. T. B: 5
Typewriting machine, R. J. Fisher... anno
Typewriting machine, C. W. Walker.... ... 512,737,
Umbrella or parasol retainer and stop, W. Mor-
T (0 000000 000000 Ot OO 00O IO OORROCECaO DO
Umbrella or parasol rib tip holder, H. Scudder.
Upholsterg A. Staples..
Valve, P pltzenberg
Valve gear, A. Riedler..
Valve gear, F. M. Rites
Valve, steam engine, (‘ Knudsen..
Valve steam engine, E. F. S auldmg
Vanillin paraphenetuhn C. Goldschmidf.
Vehicle brake, C. B. Falrchlld
Vehicle spring, H. C. Sw.
Vehicle top connection, D H. Bucher.
Vending machine, ¥. D. Arthur............... oo
Vending machme, coin controlled, C. Burton......
Ventilator. See Car ventilatol.
Wagon dump, J. B. & A. R. Cournyer..............
Washtub, J. Conway <
Washing machine bearin zmd journal, C. Dietz..
Water closet siphon, W. Scott......................
Water elevator, Claypool & Dooley.
Water motor, A. D. Oles............. ..... ..
‘Water raising dppdl‘d.tlls Young & Shaw.......... 12,550
Wax and artificial honeycomb foundation,
method of and apparatus for making sheeted,
I VG € (e e e e et el e e el sTeteT] e leloleeTeTotetetare
Weather board ga,
Weather strip, E.
Weaving apparatus, selva.ge, G. Brownin,
Weeder and raker, interchangeable, A
ping.
Well poir
Well stramer arteilan M.
Wells, means for elemumz oil, W. Conn

Wheel. See Bicycle wheel. Car wheel.
wheel.
Window, M. LeSSer....uueuererereraearneeaeneannacnns 572,551
\deow, reversible, S. S. Bradshaw................ 572,521
Wire, etc., from copper apparams for manufac-
turmg, [C . W ) 1) SN 572,872
Wrench. See Plpe wrench
Wrench, L. H. Barnes.. 572,857

Yoke, neck, L. lendge. 560

72,530

DESIGNS.

Badge, F. M. Oehley.
Badge, R. F. Stone.
Basket, fruit, T. R. Woodru
Cartridge holder, temporary,
Display Lmy, L. Wolfsheir
Envelop, W. I.. Brobst.....
Game board, W. Kumpfer
(ame bourd, R. C. Norman..
Hinge, strap, 1". L. Chisholm
Link, open, V. Harden...
Nipple, nursing, H. Meier.
Pen guard, A. N. VWoodard.
Radiator, J. Scherer........ ..
Saddle seat support, B. S.
Truck frame, car, G. M. Brill .
Truck side frame, G. M. Brill.
Velocipede name plate, G. 1. McIntosh.

TRADE MARKS.

Baking powders, spices, extracts, andsoda waters,
Hewlett Brothers..............oiiiiiiiiiiiiiianen 29,281

Beer, lager, Henry Zeltner Brewing Company...... 29,267
Boilers, sinks, bath tubs, water closets and tanks,
kitchen, L. Wolff Manufacturing Company..... 29,291

Boots and shoes, R. E. Larcom...........cooevvvunns 298,257
Boots and shoes made of leather or of leather and
cloth, G. E. Noyes..............
Candy, molasses, W. W. Candy... 5
Cereals, ground or milled, Shelby Mill Comupany...
Cheese, Thistle Cheese Company
Cocoa, prepdred James Epps & (mmpany
Coloring purposes, preparation used in the ld,ulldry
for, Maypole Soap Syndicate .

Corsets, ladies’, J. Beckel & Company. 2‘3:254
Cycles, Bolte Cycle Manufacturing Company. 29,289
Dyes, Maypole Soap Syndicate............ccvvvuienns 29,283

Flannels made wholly or in part of peat fiber,
Brion & Pate......ccccovieeiiiiiiiiiieiennnnes 29248 20,249

Flour, coffee, potato flour, starch, soaps, sirups,
saleratus and cigars, wheat, Gronseth & ()lsen 29, 280

Flour, wheat, J. B. Kirby........coiiviiiiiininnnnnnns 29,279

Garment claspi 1. B. Kleinert Rubber Company.. 29, 244
Leather and leather pneumatic tires for blcycle

and other wheels, Munro & Hitchings 29,288
Mittens, knit, Star l\mttmg Company. 29,25:
Mustard and spices, Sadler, Firth & Ros 29,273
News%)apers Press Publlshm[.r Compan, 29,245
Oil of eucalyptus or rheumatic oil .f’

Company. . 29,261
Overgaiters, gs, shoe nails, peg: )

cement, bldekmg ink, insoles and laces, A.

FITICKS SOTS. . 1vnrrerenerensssnesnenenenns .. 29,256
Paint and varn &

Company X .. 20,286
Remedies for kidney and similar diseases, Test-

UTINE COMPANY . eeertierns ceerernenenreasersennnnnn 9,260
Remedy for dysentery or bowel complaints, M. o

Reme({y for wounds and sores, Chemische Fabrik

Rhenanif....c...oiveiieiiiiiiiiiieiniiena.s 29,262 to 29,265
Salt that serves as a covering layer for moiten zinc

and tin. Kirm of T. Goldschmidt................. 2 282
Shirts, G. H. BabcocK.............coevenn...
Suap, laundry, Allen B.W y Company
Spices, condiments, and bird food E. R. Durkee &

(6191413 2818 R 000000060 BaB000B06E00000600000 29,214 to 29,277
Tires, cement for mending punctures in pneu-

m,mc, A. Wilson & ¢ umvan) 20,287
Tonie bitters for the stomach, I'hompson & Wilson 29,266
'l‘ypewrlter supplies, American ‘Writing Machine

(Bl 161113 1) 7680 a6889000000000 08 880000 00000008000800 660 20,290
Watches, movements, s

American Waltham Watch Company...
Whisky, C. J. Gallagher............
Wine, claret, Schmidt & Ziegler..
Woolen (luth Oakland Vlanufacturmg Company Z‘)2;)O
Wraps, boas, hoods, collarettes, and other gar-

ments, W. B. Riley & Company............ 29,251, 29,252

Inside Page, each insertion -- %5 cents a line
Back Page. each insertion-=---%1.00 a line

BF=For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in aiate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
recelved at Publication Office as early as 'Thursday
mommg to appear in the fullowmg week’s 1s~me

Star
Lathes tometc

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

3 Seneca Falls Mfg. Company,
695 Water St.,Seneca Falls,N. Y-

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have been flled from the beginning down to December
31, 1894. Contained n SCIENTIFIC AMERICAN SUP-
PI.LEMENT, No. 1002. Price 10 cents. To be had at
this office and from all newsdeulers

Foot power
Y Screw...
...cutting

SHAPERS,PLANERS . DRILLS,

MACNINE SHOP OUTFITS TOOLS
ATALOGUE FRE

AND su PL
.1 CULVERT ST CINCINNATI O

of every description

in the manufacture of Metal Goods.
Improved Clutch Relief, no clicking.
Presses changed to order to suit an
special requirements. Send us fu
particulars, stating what you wish
to stamp. Machines fitted with Au-
Lomatlc Feed and Ejectors.

1, G. L. BR(HVN
2-29 Fort Avenue. BALTIMORE, Mb.

LATHES

FOR

GUNSMITHS, TooL
MAKERS, EXPERI-
MENTAL ano REPAIR
WORK, ETc.

Send for Illus. Catalog.
i@ W. F. & Jno. Barnes Co.
1999 Ruby Street,

ROCKFORD, ILL.

nning and Twnster Ring Blanks

()
=

228

D

PER BILLINGS’ IMPROVED

FERY REEY RING-
Q:E'E-E Patent applied for.

B85

#SLa

The Billings & Spencer Co., Drawer 3, Hartford, Conn.

¢“My Well and what came out of it.”’
A story by the novelist Frank R. Stockton.

«Your Welland what will come out of it.”’
By the

Pohlé Air Lift Pump

Bulletins to tell you will be sent on application.

The Ingersoll-Sergeant Drill Co.

Havemeyer Building, 26 Cortlandt Street, New York.

Hub Thrust Bearings
THEY KILL FRICTION,
THEY SAVE OIL,
THEY CANNOT HEAT,
! They Will Runat Any Speed,
They Will Carry Any Load,
They Are Durable.
The Ball Bearing Co.
12 Watson St., Boston, Mass.

For All Shaft Sues

PATENTED.
Write for Prices.

Radial Drills

and General Line of Machine
Shop Tools.

Hill, Clarke & Co.

160 Oliver St., BOSTON,
16 S. Canal St., Chicago.

If you want the best Lathe and Drill

,CHUCKS

WESTCOTT’S.
Strongest
Grip, Great- X
est Capacity
and Durabil-
Z ity, Cheap and Accurate.
Westcott Ch|l(~k Co. Oneida, N. Y., U. = A,
Ask for catalogue in English, French, Spamsho'r German,
FIRST PRIZE AT COLUMBIAN KXPOSITION, 1893,

AAAAARRRNAM

manmme2

for Ilnventors

MESSRS. MUNN & CO.,
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents

n this line of business they have had nearly Fifty

in connection

""Y""YYY"Y"NY"M

gea'rs’ experience, and now have unequaled facilities for
he preparation of Patent Drawings. Specifications, and
the prosecution of Appiications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend o the preparation of Caveats,
Copyrights for Books, Trademarks, Reissues, Assign-
ments, and Reports on Infrmgements of Patents. All
businessintrusted to them is done with special care and
promptness, on very reasonable terms.

A pamphlet sent free of charge on application, con-
tamm%lfull information about Patents and howto pro-
cure them; directions concerning Trademarks, Copy-
rights, D951gns, Patents, Appeals, Reissues, Infrinee-
ments, Assignments, Rejected Cases. Hints on the
sale of Patents, etc.

We also send, free of charge. a Synopsis of Koreign
Patent Laws showmg the cost and method of securing
Patents in ali the principal countries of the world.

MUNN & CO., Souicitors or PatenTs,

361 BROADWAY NEW YORK.

BRANCH OFFICES. — No. 622 and 624 F Street, Pacitic
Building, near 7th Street. WASHINGTON, D. C.

M&MMNMMMM

UGS

THE CoBURN PATENT TROLLEY TRACK

Barn Door Hangers

Impossible

Verysimple and cheapto apply.
§F~ Send for Book.
THE COBURN TROLLEY TRACK MFG. CO.,

W‘QQ

for door to jump the track.

HOLYOKE, MASS.

With F.
ent Sliding Fermer.
cles made from coil of round,

ﬂ.lt or square w1re, same as
slmwn in the cut

RE FORMING
MACHINES

B. Manville’s Pat-
Arti-

¥ Bent Wire Goods furnish-
BLAKE & JOHNSON,

j bed to order.
Box 7, Waterbury, Conn., U.S.A.

PORTABLE SINGLE RAIL SURFACE

Railway. — Details of construction and description of
rolling stock ot a new system of portable railway which
may be laid upon ground that has received no special
preparation for its reception. With 19 1llustrations.
Lontamed in SCIENTIFIC AMERICAN SUPPLEMENT, No

1014. Price 10 cents. To be had at this office and from
all newsdealers

AIR COMPRESSORS

|
g SIMPLEST, MOST EFFICIENT and DURABLE.

¢ RAND DRILL C0.)

100 Broadway, New York.

Send for Catalogue.

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
10 cents. In ordermg please state the name and number
of the patent desired, 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 parents 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 comphcated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

D EFIANC E MACHINE WORKS

DEFIANCE . OHIO

MACHINERY.

ND FOR CATALOGUE

PATCNT SPOKE DRIVER

Experimemal & Model Work

Circulars & advice free. Gardam & Son, 9% John St.,N.Y.

GOLD o= SILVER

ores can be crushed more economically by our

patented STEAM STAMP 11

by any other method. DO YOU KNOW that in
firstcost, operation, transportation, monthly repairs,
time spent in installing, WE CAN SAVE YOU
MONEY. Prospectors and capitalists write

CATES IRON WORKS, CHICACO.
HARVEY HUBBELL

Machinery and Tool Mfr.
Improved Tapping Machines

CREWS

Machine Screws for electrical purposes.
Sample box free.
BRIDGEPORT, CONN.,

HYPNOTISM 553550 koot “Somit Forosr,

30c. Prof. Anderson, S. A. Masonic Temple, Chicago

© 1896 SCIENTIFIC AMERICAN, INC.

chanics; Architecture;
Plumbing, Mining;
Civil Engineering in
all Branches; Steam
Engineering (Loco.,
Stat’y. and Marine).

The International
Correspondence Schools

ACETYLENE APPARATUS.—ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with full illustrations, the most
recent, simple, or home made and commercial apparatus
for generating acetvlene on the large and small scale.
I'he gas as made for and used by the microscopist and
student; itsusein the magic lantern. The new Krench
table lamp making its own acetylene. Contained_in
SCIENTIFIC AMERICAN SUPPLEME\T, No. 1057.
Price 10 cents. "I'v be had at office

Steam Fitters, Elec-
trical Workers, Civil
Engineers, Plumbers,
Miners. References
Y Everywhere. Free Cir-
cular.  State Sub ject
you wish to Study.

WYMAN:GORDON
WORCESTER MASS.

5

28 BRADLEY STREET.

UY TELEPHONES
That Are Good--Not Cheap Things

The Richmond, Ky., T'elephone Co. tried other ap-
paratus, which failed to operate satisfactorily and
speak highly for the *“ Western ”” put in place of it.

Hundreds of similar cases may be cited affecting the
apparatus of nearly all so-called eompetitors.

WESTERN TELEPHONE CONSTRUCTION CO.
250 South Clinton Street, Chicago
The Largest Manufacturers of Telephonesinthe U. S.

Print Your Own C|rculars
/t‘

business cards,

ers, etc., or ]et your
boy combine business
with amusement and
print them for you.
Splendid educator for
youth and great aid to
business men. A full
line of hand and self-
inking printing presses
type and all printing
supplies. Write for
catalogue. J.
Dorman Co., 121 E. Fa-
yette St., Baltimore.

VELOCITY OF 1CE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demor.strating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this office and from all newsdealers.

1 PRINT
My

Make money print-
ir}g for others. Our
$18 Press prints a
newspaper. Type
setting easy, printed
rules. Send stamp
for catalogue, press-
Cards, _circu-|es and supplies, to
s lars, with $5 the factory,

Press and save | KELSEY & CO.
money Menden Conn.

EDC‘.E TOOLS-e~

are often nearly ruined b)y; using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grits
summle or grinding any tool. -
y we send you our Catalogue,
whwh uul give you some information ?

GRAFTON STONE COMPANY,
No. 80 River Street, Grafton, Ohio.

AN EXCELLENT HOLIDAY GIFT

For OLD or YOUNC.

Experimental Science

By GEO. M. HOPKINS.

17th Edition Revised and Enlarged.

840 pages, 782 fine cuts, sulstantially and
beautifully bound. Price in cloth, by mail,
$4. Half morocco, $5.

This splendid work is up to the times.
It gives young and old something worthy of
thought. It has influenced thousands of
men in the choice of a career. It will give
anyone, young or old, information that will
enable him to comprehend the great im-
provements of the day. It furnishes sug-
gestions for hours of instructive recreation.

Send for illustrated circular and
complete table of contents. . . .

MUNN & CO., Publishers,
Office of the . . .
SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.




Music transmitter, 'telepbone
Museum of Natural History
Museura, Plantin-Moretus. ...

ILLUSTRATIONS,

on, lndustrlal "Berlin.
n, polar, Nansen...
Expedmon, polar, proposed......

Adirondack, steamboat..

e Feedwater beater, new......
Fireworks, dramatic display..
Fishwheel in operatiun.
Furnace. sulphur..

Air compressor, mining .
Ambulance, velocipede..
Ammunition hoists, Indiana
Ampbitrite, mon1tor
Anchor shore, Ryan’s
Aphasia in polyglots.

Niagara, steamer.
Nut, an explosive

er

Armor plate, ballistic test.
Artist, toy........... ...
Austin water works

Gallery of Adirondack.
Gardens, botanical..
Gasoline engine and p p..

Gear, transmitting, wind power..
Girl. singing, from Ci
Gold mines, Homestake
Governor, water wheel....
Grant monument.........
Gravity, determ ination of.

Oiling device, Holt’s
Oven, disinfecting..

Ball bearing, Q’ Byrne S
new

Gun and turret of Indiana.
Gun carriage, disap
Gun, wire wound, 10inch....

Band torming macmne
Battery, chilled iron.
Battleship Indiana..

Bearing, ball, for cynles
Bell ringing mechanism.

Berlm Industrial Exhibitio: Harrow, improved......

Pioneer of science, a

Pistols, old and new....
Plow, lmproved ..... i
Post fastening, novel.
Postér, rail road, of 1845.
Pétteries, Peruvian
S. steamer..

Headlight, locomotive..
Heater. feed water, Munday’s...

Blcycle parLs, testmg
Bicycle race, war message.

B‘c‘“c'e SW‘SS» new.. Hippopotamus, new, baris

Homestake mines.
Houses, country, cbenp
Hubs,\bicycle, Stephens’.

Blcycle, telegraph laying
Bicycle tires, repair..

Pressroom, ancient.
Princeton College.....
Projectile, motion inside gun.... 318
Pump, force andlift.....
Pump valve, Parker’s....
waterworks, Gould’
Pumping engine, gasoline

Bins, clay, for wing cellars
Boat, disinfecting..
Boat, roller, Bazin..
Boiler, check, Albin’s
Boston electric subway
Bottle indicating device.

Iceberg, collision with.......
Icebergs, Newfoundland.

i
Bottle, non-reﬂ Ilnble

Indlana bat'lesh 9
Indicating device, b
Inkstand. pneumatic.
Inspection, car, gasol
Inspection car, new.

Instruments, strmged P
Inventors, dlstmgmsbed

ierced by bailstones.
[sabella of Lorraine, tomb..

Bridee, East River, new
Bridege, Essex, Merrimac..
Bridge, lift, on Erie Railroad
Bridee, suspension, Loschwit.
Bridge, Victoria, disaster.
Bridges and railroads..
Britannia, steamer
Building materials, test app
Buildings, lofty, New York... ...
Bullets fused by impact..........

Queen of Flowers, the........ c.. 431

Rail sawing machine.............. 217
Rail, trolley, Duct.. .
Ray, X, apparatus.

ay, X. toy machine.
Rall fastening, Wilson’s.
Railroads and bridges......
Railway, single rail. ......
Railway structure. Toal’s
Railway switch, electric..
Reaper, DI‘OL!l‘e'ls of........
U.S. Observatory
Reservoir, Jerome Park
Revolver, the modern
Rifle, the Savage..

Jerome Park, reservoir

ode
Juice and vapor apparatus..

Cable, submarine.
California, Lower.

Camera for enlarged
Canal. Lake Biwa- Kloto g0
Car awning ventilator..
Car coupling. Herrick’s.

Kearsarge, steamer
Kinetoscope stereo

ico
King Rene, tomb of.... ... Rubber eraser holder...

Car, inspection, gasolme
Car, inspection, new.

Car, mission, Russia. ..
Car, self Ioading, electric.

Car track bearmg Lake Biwa-Kioto...

Lake, Crater, Oregon...
Lamp, electric, for lantern:
Lamp. electric, holder
Lamp, photographic, new.

Carriage gasolme Bollee..
Carriage, horseless, Arnold.
Carriage horseless. Dalmler
Carriage, horseless, Olds..
Carriage, horseless, race..
Cassadaga propaganda..
Catacombs, Mexican

Clutch, safety, duxnb waiter

Ship, roller, Bazin. .
Ship of state, Trajan’s
Ship Zaragoza, Mexican..
Ship yard, Cramp & Sons.
Snoddy manutacture oo
Shot, victory over armor.
Slgnal locomotive..
Slgn'llmz plant, llghts

Lathes, engine, rest for.

Let-off device for looms.
Library, Congressional
Lifeboat, jet propelled.
Light for photographer

Condenser, ammonia gas. Light, search, powerful

Coin. electric photograph.

College, Princeton. \tork fossil, bones of

Snake. blcephalons

Locomotive, American
Sewing machine, the

Locomotive, balanced.
Locomotive, electric, 18
Locomouve, express...
Locomotive, logging..
Locomotive, mining, n
Locomotive signal..

Locomotive, 100 ton..
l.ogging macbme, nove
Logging in Sierra Nevadas
Louis X VLI, bust of..

Comet, Perrine’s.
Concordm steamer, mJnry ‘to
Copan, Honduras, ruins

Copper mine, Calumet
Copper mine. Hecla..
Coupling, car, Herrick’s. ...
Cruiser Brookiyn, great run..

Stmr\vay of Adlrondack
Stamp mills, Caiumet..
Stamp mllls Homestake.
Statue. bronze, discovery
Steam missionary.......
teamer, American, first.
Steamship, transatlantic.
teropticon, kinetoscope.
Street cleaning car..

St. Louis and St. Paul, ‘stmrs. .
Subway, electric, Buston
Sulphur mills, Louisiana...".
Sunfish, companion of.......
Switch, railway, electric..... ..

Crater Lake, Oregon .
Creamery, interior of a..
Curtain or shade fixture.
Cycle, motor, benzine.
Cycle, telegraph laying

Lunch counter, automatic

Map of Jerome Park reservoir...

Map of Nansen’s expedition..... 1
Map, north polar..........
Map of submarine cables
Matabeles and Mashonas

Dam, Austin..........
Dam, Croton, new.

e
Dock, dry. accident to..
Dock, dry, hydraulic Ilft..
Dock, dry, Port Orchard. .
Duplicator, automatic......
Dynamometer, Nivet’s......

Merchants’ Bridge.
Merrimac, ironclad.
Merriman, Prof. M.
Measuring machines.
Metal house, Poulson .

‘elegrapb lavmg cycle..

‘elephone, Houts.. ..

Milling machine, new ‘elephone music transmltber...

[elescope, Huygens.
‘elescope, reflecting..
[elescope without observator:
ires. bicycle, repair.
ing Rene
lomb of Theodoric
[ower, water, iron.

Mme, Calumet and Hecla. ..
Mine, Hecla and Calumet.

East River bridge....
Edison and the phono
Elephant, mountiog an

Engine, hydraulx .
Engine of Adirond
Engine, passenger, ex
Engine, steam, Jordan’s.
Engines of steamer Arctic.
Engines of St. Louis and St.
Enlarging apparatus, photo......
Eraser holder, Henkel’s.......... 222

Mississippi, steame:

Motor, electric, Neff...
Motor, electric, 300 h. p.
Monitor, Amphitrite..
Monitor, ironclad......
Monument, Grant....

Prees, raising.....
[ricycle, a giant......

. 334 | Tricycle, rasoline..
Trilby, music of..
Tubes, Crookes..
Turre(,, chilled iron

N Turtle, a gigantic

v

Velocipede, an ice.
(1] Velocipede of 1868-9
Ventilator, car awn

w
P

393 | Wheat mixer, new.

Band saw guide.........

Barges, propulsion of.

Barium sulp hide, prep.

Barrel forming machine.

Battery, secondary, plates

Battery, storage, apphcauonsl
na

Chrono-photography......
Chronograph, electric........

Turret of Massachusetts, test .

Type foundry, ancient............
Battleship Texas sinking.
Battleships, threeé new.

Bearing, ball, for cycles
Beetle that cuts metal

Bell ringing mechanism.
Ben zine, melting
Berlin Industrial

Coal consumption...
Coal, loss.of weight

Valve, pump, Parker’s..
. 38| Vehicle wheel, Court’s
Velocipede ambulance

Coinage, alloys fi
Coin, composition,
Coins, new, metals for
Colds, bow taken.
Colorado, a voice fro;
Colorblindness in soldiers. .
College laboratory burned
Color of negro race..
Color screen making. .
Colors, protective
Colosseum, dfstructio of...

Bible. new version.

Vise for jewelers...... e and good roads

r:. )zear, menmng of
ycle, learning to ride..

3lcyc]e, motor, benzine...
cycle, parts of, testing.

Washing machine.............
Paddle wheels, feathering..,..... 78| Washing machine, Powe’s.

Waterspout off Cottage City
Patent department, Munn & Co.. 91 | Water supply, New York.. .
Pen, fountain, Climax............ 250 | Water wheel governor..
Perfume of fiowers, inte nsity.... 121
Phonograph, multiplex
annograpb. the......

Photograph, electric, coin. . 299
PhOtO-mlCPOEI‘&phlc apparatus.. 206
Pickholder, Mahler

Comets and solar corona.
 Congress, geological....
Conscience and health.
Cooler and surface........
Honduras, ruins of

race across continen
cycle, Swiss, new
cycle telegraphs in war....
Bicycle tll‘LB. repair of..

Aol

Waterworks, Austin..

.. 65| Wheel, bicycle.........
Wheel, vehicle, Court’s.
5| Wheel, wind, Court’s........

i Copper, bromo lodide of ..

3|cycles, prices in England. Copper mine, Calumet.

F'S.vvnnevene. .. 318 | Wheel, water, governor.

... 217 | Wind wheel, Comt’s
. 398 | Wire binders.......

Wrench, Stokes’.

. 309 Z

Bins, clay, for wine cellars.

' Copper mine, Hecla....
Bird skins, collecting..........

Coral islands. growth of.
 Corinth, excavations at.
Cornell, longitude of.
68 - Corn pith cellulose...
~ost, estimation of, errors in.
Cotton seed indust Ty .coen
Coupling, car, Herrick’s.
i Court, Supreme, decisions o
Crater Lake, Oregon.
Croton dam, new
Crowd panics, psycholo,
Crowds, suggestibility o
Carrara marble quarries..
Crust of earth, relief of..
Crust of earth, water in.

ver White lead grinding. .
. 185 | Wind power transmlttmg gear.

Boat, disinfecting. ..
oat, roller, Bazin...
30ats, big. On the lakes.
oats, torpedo, armored..

Wood bending”“machine..
. 3% | Wood carving, Renaissance
78 | Wrench, monke; ,Dixon’

Boiler check, Albin’s.
Boiler mcrustntion prevent
Boiler practice, European..
Boilers, facts about
Bolometer, Langley’s
Bombardment, molecular

.. 812 | Zaragoza, ship, Mexican.......... 117

magic
Bottle, non-refiliable.

. -
@ MISCELLANY.
R Figures preceded b,

to illustrate:
.20 A

Air, respirability of

Algee, marine......
Alloys for coinag:

S

Aluminum, pollshm
Altitude, gtatistics o

136 | Animal antlpmh ies.

1
Rene 159 [ Animals and steam..

T 457 Ants, life of..........

280 | Artist, toy............

399
377 | Atlas, clougd, the.....

Austin waterworks. .
Axle lubricator......

. 58 B
200

Baldness and music..

Ball bearing, O’ Byrne’
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Crystallization amorph. powder..

Bottles, musli%l 50 7 Curtain or shade fixture *
Brains bequeathbed to science
Brandy still, the largest..
Brussels Expowluon,
Bread and butter, thin, as
Bridge, East River.new
Bridge, Essex-Merrimac..
Bridge, lift, on Erie RR......
Bridue, suspension, Loschwitz...
Bridge, Victoria, disaster.....
Bridges and railroads...
Bronze, molybdenum......
Britannic breaks ber recor:
Brooklyn, fast run of
Brooklyn shore road drive.
Building materials, testing.
Building, novel plan of..
Buildings, lofty, New Yo! Tk 207
Buildings, measuring interior of 231

' Cyanide patents revoked

2
Cycie pedals, power spent o
Cycle, telegraph laying
Cycling, danger of.

. 414 | Abdomen, exploration of....
. 330 | Academy of Design, exhibit .
. 264 | Academy of Sci., Chicago..
. 55| Acetylene gas explosion..

. 237 | Acetylene in the laboratory.
. 361 | Aconcagua, exploration of.
. 877 | Adirondack, steamboat..

. 14 | Aerodrome, Prof. Langley 8.
Aerophile, the........... .
‘Africa, development of..
. 185 | Agricultural machinery

Dam, Austin.......
Dam, beaver’s, settles a suit ..
Dam, Croton, new
Dam. Genesee, project
Damascus of to-day..

Danube, Iron Gates of.
Danube ship canal.....
Debts, world’s, increasing.
Defense, naval and coast..
. Developm ent, pbosphor. in.
| Devices t hat bring evil
Diet as a moral agent..
Dipbtheria, bacillus of.
Divers, facts about...
Dock, dry, accident t
Dock, dry, hydraulic lift
Dock, dry, Port Orchar
Dock, dry, settling of a
Docks, dry, navy, U.S

Burial ground, neohthlc
Burial, premature.

Alcobol, influ. on digestion
Butter in plaster of

Alloys, new, for coins.
Alloys, preparation of
Aluminum analysis.....
Salmon ﬁshery.Columbin. River.. 229 | Aluminum glass.......
Saw, band, guide..

Saw'mill, portable. ..
Scaffolds'of Congress. lerary.
Scientific Americans, first..,
Scientific American offices

Cabinet, MagiC....ccvveveinneee
Cable, submarine
Cabot celebration.
Calcium carbide as'insecticide... 234 |
Calcium tungstate, preparation..
California, lower, vegetation.

Camera for enlarged image:

Canal, Lake Biwa-Kioto..
Canal’ lock, Bremerhaven...
Candle powers. visibility

5 Amber, production of..
9 Ambulance, veloclpede 284
92.94 | Amer. Assn. Adv. Sci.......3, 198, 215
. 168 | American Association meetmg 231
American Institute exhibit..
. 191 | American . Institute Fair..

. 117 | Ammonia, condensation of
. 87| Ampbitrite, monitor..

37| Anchor, shore, Ryan’s
412 | Andree, Prof., return

e...
Drive. shore road Brook]yn
Duplicator, automatlc
Dust storm,jload of a.

Earth, currents, direction of
Earth, land surface of
Eating, effect on slee
Eclipse, observing th
Eggs in therapeutics.
Eeypt, vital statistics
Electric app. and lightni
Electric energy, progress..
Electricity in mineral waters
Electro-pl ating.........
Elephant, mounting an
EIk horn fence...
Embossing on glass...
Employer, liability of the

Employers. liability to employes, 202
Engine and human body 5
Engine, hydraulic
Engine, passenger. express.
Engine, steam, Jordan’s.. *217
Engines, St. Louis and St. Paul.. *33
ineers, mechanical. soc... 407
arging a pparatus, photo..
Engmeermg. artistic, element....
Engineering course in German y 334
Engineering education, soc 4
Engineering, sanitary ..
Eneineering work, artl stl .
Engineering work est,lmntes on.. ‘24
Epidemic, costly 23
Epidemics spread b;
Eraser bolder, Han
Essay, prize compe tition

Animal kingdom, cen

Animals, aquatic, f00
413 | Animals, cave dweilin
. 72| Animals, change of color in.
. 122 | Animals, experiments on...
. 287| Anniversary number, our
Anrn.oxm, tetanus....

Car awning ventilator.
Car coupling, Herrick’

Car, inspection, pznsolme
Car, inspection, new.

Car, mission, Russian. .
Car, motor, club..... oo
Car. motor, in England.
Car, self loading, electric.
Car, trolley, speed of....

Car truck bearing
Cars, horse, old, use for.
Cars, motor. Brooklyn Bndge

253 | Apprenticeship syatem
189 | Aquariim, New crk,
. 207 | Archzology, notes on.

19,

52 | Are, electric, in laboratory..
52 | Arc, trans-continental..

. 3% | Argon, densities of.....
. 209 | Armor, for fortifications.
. 84| Armor plate, ballistic test
56 | Army, German, hygiene in.
197 | Arrow poisoin, bacterlolosy of

(‘a"nage. horseless, Arnold.
Carriage, horseless, Daimler.
Carriage, Duryea
Carriage. horsel ess, Olds
Carriage, horseless, race
Carriage. horseless, race, rul es,
Carnages, auto.. for mail use..

Ashmolean Museum

Aurora and solar corona
Aurora boreaiis and X rays.

cave exploratlons, recent.,
’ave, Mammoth, making of..

. 281 | Babylonia, discoveries in.... 1
‘avern, a cnlossal in Kentucky o

Bacillus, diphtheria, vitality
), gg Bacilli, tubercle, note on.

ouw 82
shment, Amer. in Russia. &51
Etching, zinc, discoverer of...... 170

Exbibition, art, Venice, 1897.....
Exhibltlon. Industrial, Berlin

Exhibition. Swedish
Expedition, Antarctic, n
Expedition, polar, Nansen
Expedition to Spitzbergen.
Expedition to Thibet..
Expeditions, Arctic, f
Expert testimony....
Explorers, Awerican,

Cellulose. corn pith
Cemetery, a neolith
Census of London.
Character, Amer., seriou
Characters, inberitance of
Cheese, Roquefort, how m

Ball bearing mspecnon car

Balis swerved by e.ectr
Balloon ascent, highest,
Balloon ascensions, hig
Balloon, dirigible, new.
Balloon’ experiment..
Balloon, kite, German.
Balloons in war time
Balloons, military, destructive..
Bananas, facts about..............

(‘hemlstry, future of....
Chemistry, progress of . .
China, our relations with.
Cholera, experiments..

Chrome ore in Turkey.....
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Exposition, Brussels, 1897......... 173 | India rubber and gutta percha... 267 | Machinery export. big............ 183 | Planet, small, discovery of..
Exposition, Paris, 1900.... 18 | Indicating device for bottles *5 Machinery tor Russia 2 | Plantin-Moretus museum
Exposition, Russia’s great 191 | Industries, some queer...... . 314 | Mail service, ocean ... Platinotype effects....
Eyesight of school children. 302, 395 = Infantry fire at long range 334 | Mail, sorting on way to b. O.

Eye strain a cause of headache. . 186 Inkstand, pneumatic *38 | Mail transport, harbor.
Majestic, fast trlp of..

28 | Temperatures, underground..... 8
..*264 | Tennessee Centennial..... . 34
2217 | Testimony, expert.
..*¥357 | Tetanus antitoxin.
367 | Texas, battleship, sinki

... 446 | Sauces for tobacco....
.*348 | Saw, band, guide for.
120 | Saw mill, portable..
Scaffolds of ong. hbrary
Plant, a tall............ 239 } Scale, boiler, prevention..

Insanity is due to microbe..

183 | Plantlife, relat. to climate. ~cuools, industrial and tra 134 | Texas, Secretary Herbert 454

Insomnia.................. 22 | Man, chemical eompoumou. . 234 | Plants, ﬂowermg temperature.. 430 | Science, advancement, cooperat. 342 | 1'extile industries, progress 61

F Inspection car, gasolene. Mandulms. attachment ftor.. .*378 { Plants, mimicry in . Science, beginnings in Thames tunnel, new 124

Inspection car, new .#287 | Mausoleum, curious...... . 281 | Plants, pertume of.. 379 | Science notes..6, 27, 38,1 8, 154, 139

Fahrenheit to centigrade, conv.. 366 | Intensifying with copper bromo. 3:)0 Marble quarries, Carrara 265 | Plants, poisonous, comm 414 174, 190, 202, "34 954, 270 282 “99 6

Fair, American I[nstitute. 174, 279, 295 | Iustinct not always faultless. 126 | Maremma, the plains of 280 | Plants, vitality in culd 4 314, 328 346, Sbb 378, 395, 410 427 446 | Thermometer scales, ‘conve 366

Fair. Chicago, buildings Instrument, musical, device Markets. foreuzn how tow 269 | Plates, dry. backing fo 331 bcreuee questlonable apphca ... 350 | Thermometer, mercurial.. 427

Fall, a curious Iustruments, stringed, impr Mars, canals of.. 298 | Plates, dry, exposed, on 251 | Scorer, electnc for fencing...... 168 | Thibet, expedition to... 445

I«armmg. elect Invention, progress of. Mars, polar snow 206 | Plates, photo, dry, storing. 187 | Scientific Amencan, fifty year . Y91 Throat foreign bodies in 251

Farm products, se Inventions............ ... Matabeles and Mash . *41 | Platey, to make orthochrom: 219 | Screen, color making...... ....... 364 | Thundérstorms, Arctic.. 254

Fat, human, analysis of. Inventions, effect cn peop! Material, inspection of.. . 347 | Plating, electro 286 | Screen, fluorescent, for X rays... 329 | Thunderstorms at sea. 2L

Kear among soldiers.. Inventions, curious Measurements. accurate . *40 * Plow, improved .*217 | Screws in stone wall . 427 | Thunderstorms of Madra 122

Fear in animals........ Inventions, odd.. Medal, the Neumayer.. . 247 Plumbing, imspe . 123 | Sculpture, religious orrgm Tidal wave in Japan..... 186

Feathers, metallic hue Inventions recently p: 2, Medicines, patent........ . 198 Polarization of glowing . 271 Sea fight, Homeric..... Tidal waves....... ...

Feed water heater 29, 43, 126, 144, lb() 176, 192, 208 Melinite, experiments wi . 891 Polepaper................. . 424 | Sea mosses............ Tires, bicycle. repair of ..
Fencing, electric scorer for. 295, 230. 240 23\), 212, 28%, 304, 319 Men of progress.... ...... . *1 Pompeii fund, Roumanian. . 431 Sea, polar, temperatur: Tires, pneumatic in 1847..

Kence, elk horn............ .. 39 336, 352. 368, 384, 395 400, 415, 432 Mercury, to float on water.
Fever, typh oid, water in , 4621 Merriman, Prot. M...

Fire 1088 in 18%........ 238 | Metals, coinage. new
Fire, ship yard. a big Inventions, utility of...... 217 | Metals, heat conducmvrty
F‘lres, erass, African.. . Inventors, distirguished *84 | Metals, new, for coins.
Fireworks, dramatic dlspla *25 | Inventors, fraud upon... 295 \leteor dark, passacze..
Fishes, nest building...... 119 39‘3, 443 Inventors, medals for..... gé Meteors, dark
255
343

. 446 Port, new, tor Russia..... 344 | Sea, rules of road at,.

*151  Post 'fastening, novel Sea. statisties of..

. 382 Postal cards, tying and counting 378 | Sea water composmo

. 20 Postal congress, umversal... Secretary of Interior, report.

. 256 Postal van, new .......... seismic wave in Japan
3 Post office, Chinese. §

Post office, movable

Tisserand, Francois F death.
T'obacco, sauces for..

Inventicns, shoe and leathe Tomb of King Rene
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Toning, palladium..
Seismic waves................ Tooth brush, curiosities of.
Serotherapy, Kitasato’s work . Torpedo boats. armored
Potato tercentenary Serpents of Java.............. ... 347 | Tower, water, iron...
Powder, smokeless.. Serum, treatment of leprosy..... 246 | Toy, a new..... .
Power from Niagara to Buffalo.. 390 Sewage farm prcducts ..... .. 155 | Toy artist .
Power in wood working........... 46 | Sewer gas tra *168 | T'rack, railroad, Amer. and Eng 310
Power locomotion on highways Tracul, Auguste, death of....... 39%

Flies on catile, remedy. lodoform, desbroymg odor of. Metric system, disadvantages.
Flight, artificial........ 66 Iron, electric furnace for. Microbes in the air
F‘lrebts aerial.......... 29 | Iron gates of the Danube..
Floors, new material for, .. 429 | Iron pierced by bailstones
Klowers, heat of 262, 440 | Iron, shrinkage of........

*223 | Milk, bacteriology of.
6| Milk™ industry....
. 207 | Mill, white lead.

Sewing machine, progress

Flowers, pertume of mteusnty“ *121 | Island, Atrican, neglected. . Power spent on pedals. Shafts. rotating, endurance. .. 121 | Trade census of United States... 34
Fluoroscope, the.. eeenal. 193 | Tslands. coral, growth of L7 Mlllmg machine, ne’ President. message of Shbip, largest in tbe world .. Trade, German........... . 3%
Klying machines.. . 829 | Ivy poisoning....... P 27 { Minerals, determination, free. .. 335 Prestwich, Sir Joseph Sinp canal, Danube..... Train, imperial, Czar’s... 332
Forestry as a science A (55} Mine, Calumet and Hecla. ...*252 Princess, decap., 1llusion o Ship ot state, Trajan’s Transit, rapid, New York. 118.
Forge and bench . 212 Mine, Hecla and Calumet. . .*236 Princeton and politics.. Ship, roller, Bazin. 150, 375
Fossil, alivin 39 J Mmes gold, Homestake. ...*188 Printing, fifty years in hips,0ld............. Trap, Sewer gaf....... ..*168
Fossils of National Museum. Mist pouﬁ"ers ........ 22, 188 = Printing, photo., rapid Shipbuilding. American Traps for inventors

K'ountain tree Japan, area and population....... ﬁ)z ﬁlnjn}z lo_(iomotive ..*¥136 | Projectile, Holtzer.... Ship building on the Clyd Tree, buried in a 281

.. ining, silver.....

. 210 | Projectiles. motion iuside gun
. 411 Projectiles, velocity of.
. 346 Propulsion on canals..
.*¥399 Palque in Mexico..
. 362 Pump, force and lift. .

Shipping, inland, German
Shoddy clothmg ...........
Shoe trade, inventions in.
Shot, victory over armor.
Signaling, locomotive.

Fowler, Prof. L ,death of .. Jaran, merchant marine of.
Fruit as a nedicine......

Fruits, salted..
Fuel, petroleum for ...
Furnace, electri ¢, for iron

"..230 | Tree, convers. into uewspaper.:: 423

. 252 Jcﬂ”erson as a meteorologist . 250 | Mint building, new..... *37 | Tree, fountain..

.7 394 | Jerome Park reservoir. 1¥181 | Moissan, Mr., in America
. 262 | Jerusalem, excavations of 265 | Mola mola, the
. 2565 | Journal, a model..

238 | Tree, lead, the
*412 | 'Tricycle, a giant

.:;414 Molecular bombardment.

. . #136 | Tricycle, gasolene *301

Fuse wWires.......ccovvveienenennnns 364 | Juice and vapor apnara 168 | Moles in sugar beet cult. . 155 Pump valve, Parker’s Signaling plant, lightshi *1 | Trip, Arctic, Andr 151
Molybdenum bronzes.. . 170 , Pump, waterworks.... Silver and gold, recovery . 24 | Trolley car speed. 318
Monitor Amphitrite 373 . Pumping engine, gaso! Silver mining 270 | Trolley, N. Y.to P 224

G K Monument, rant 329 | Silver, reducti 270 | Trolley, underground, blockade. 455

Moon, eclipse of 207 i Silver refilned by elect. 253 | Trolley, underground in N.Y

Gardening, Egyptian.. Kangaroo, baby.. *143 | Mosses, the.. 157 ‘ Q Siphon made ot straw *414 | Troy, ancient, ruins......

(as, ammonia, condens Kangaroo, hunting 251 \loL'on rotary. 18 Skin graftin 42 | Tube, Crookes, note o

Gas, asphyxiation by..
Gas burner, meters..
Gas exhibition.......
Gas lighting, centenn

Kelvin jubilee............
Kelvin, Lord, notebook
Kekule, Prof., death of..
Kinetoscope stereoptlcon

.. 3 Motncycle race, Providence.
. 169 ; Motor, compressed air....
180 | Mott, H. A. death of

325 | Museum, great, England’s

.. 234 | Queen of flowers, the

Sky, starry, %uzht

Sky, the September.
Sleeping after eating.
Sleep. amount required

346 | Tuberculosis and X ra.ys ..
222 * Tuberculosis, Dr. Salmon on.
23 . Tugs carried by steamers..

10 | 'Tunesten, researches on.

Qulcksand testlng

Gas, natural. in Holland.. King Rene, tomb of Museum, li_ehtnine-struck.' . R Sleeplessness............ 22 | Tunnel, Thames, new
Gasoline engine and pump Kite ascensron. great Museum of Natural History. 441 ¢ Slides, elass, diagram.
Gear, transmitting, wind power 361 | Kite balloon, German i

Museum, Plantin-Moretus
.. 200 [ Music and baldness.........
. 206 { Mustard plaster, improved..

Turret of Massachusetts, tests. *428
i Rail, steel, life of................ .. _ 6 Slides, lantern, toning Turtle, a gigantic................. *9
185 : Rail, trolley, duct ... 3loth, fossil, bones of.

! Rail fastening, Wilson’s..... Snake bite, treatment.

Goologrcal Society of America... 3} Kite experiments..
Germany, industrial success. 246 | Kite photos. of Boston .

Germs, prevalence of..... Kite, Samson’s..... 191 Railg, steel, tor N. So. Wales. Snake, two-headed .. U

Glass, aluminum.. Kites, monographs on... 444 Rail sawing machine unakes venomous, of Java

Glass blowing.. 23 | Knots tied by machinery. N Railway accident trom heat. Socrety, Chemical, Amer.. University, Princeton............*317
Glass, embossing on.

362 | Krupp works, the izreat.........:: 175 ‘ Railway shareholders

Glass. influ. upon wine Nansen, Dr. Railway, single rail..

. 206
Society, Promo. Engmeermg Ed. ‘154
Sodom and Gomorrah..... . 440

Glass, non-conductive.. Nap, afternoon..... 282 Railway station, Boston Soil, evaporation of. A

Glass, of former centuries. L Natural historynotes 411 Railway, street, association. Soldlers, tear among..

Glass,Venetian, wonders of .. Navy, U. S, new...... 79 Railway street, fares....... Soldiers, Japan, color blind . 122 | Vaccination, century of.. ... 316
Glass, wired, beat resistance Labor and machinery............. 218 | Negro race, color of.. 159 Railway, Siam’s new... Sounds, explosrve, strange. . 188 | Vaccination, note on........

Globe statistics. ........... Labor. convict, in the U. States. 296 ;| Neumayer metal, the 247 Railway structure, Toal’s. Sounds, protective.. . 247 | Vacuum, pbeuom. and ‘the au-

Gold, how it was deposited.
Gold mines, Hemestake. .
Goode, G. Browr, death 0
Good will, meanmg of .
Goodyear, discoveries of
Gould, B. A, death of..
Granite block, a large.
Grant monument. .
Gravity, determination .
Grove, Sir Robert, death of
Gun, wire, construction. .

Lady, appearing.... .............. *461 * Neuralgia, trcatment

Railway switch, electric. . Sparrows, traits of..
Lake Biwa- Kloto canal.

..*341 . Newspaper eensorsmp in Europe 200 Railway, underground, air of.... 443 Spiders that catch birds
Lake, crater, Oregon.. ..*¥405 ; Newspaper office, night in. Railways, electr. current lnss . 126
Lake, phosphorescent. a. 135 Newton, Herbert A., death.. Railways, street, Berlin.. . 298 | Spitzbergen expeditions.
Lamp, electric, for lanterns *458 : Niagara Falls, earth tremors Railways, street in U. S.. . 379 | sphere. methydric, the.
Lamp, electric, holder...... *200 | Niagara Falls, death of.... Railroad, mountain, Swiss... . 189 | Splints, celluloid for
Lamp, photographic, new *158 | N1agara Falls. power, transmis. Railroad track. Amer. and Eng.. 310 | Spool wire clamp..
Lamp shade. new.......... . 395 | Niagara, sounds due to. Railroads and bridges............. *55 | Square, ad]ustable
Land surface of the earth.. .17, Northland sinking of Railroads, U. S. and Bri
. Language, Chinese, telegraphy 238 | Nut culture. .......... Rain experiments..

. 391 Lantern, signal.............. ¥6 | Nut of sandbox tree. Range, long, test of..

TOT&. .. uvueeeeenne on ..*203
Valve, pump, Parker’s.. .. *360
Vanadium compounds, source... 410
: Vanadium, new source .. 265
. 342} Van, postal, a new .. 31
. 264 | Vegetation, eflect moisture on... 366

.*¥122 | Vegetation and civilization...
.*¥287 | Vehicle wheel. Court’s..
358 | Stars. light of, measurement .. Velocipede, an ice.....
... 393 | Stars, varrable, six new...... ... 207 | Velocipede ambulance
. 334 btatrons, meteorol, Harvard’s. 28 | Velocipede of 1868-9.........

Gun, wire wound, 10-inch *396 | Lautern slides, toning.. Rapid transit, New York Statue, bronze, discovery .*207 | Venezuela trouble, closing of.... 374
Guns, barisal..... .22, 123, 143 188 219 Lathes, engine, rest for.. Ray, X, apparatus Steam missionary......... .*124 | Venus, period of rotation 27
Guns, big, firing............coeeean. 205 | Launch, clechlc, Mr. Astor S. 219 (1) Ray, X, exper. in Japan Steamer, merchant, largest .*234 | Ventilator. car awning.... *184
Guns, coast defense, remarka- Lead tree, the .. 26 | Ray, X, machine, toy. . Stermboat record broken . 201 4

i e Leather trade, i Obesity, etiology, pathology, the 39 Rtay, X, new tube.. .*414 | Steamship Dessoug. 207 297
Gutta percha and rub Leechee, the Ovysters, food supply. . 204 | Ray, X, screens. 287 | Steamship, transatla *52

Lens, a great, finishe Ray. X, tubes vacuum
Rays, sun’s, chem cal eff
Rays, X. absorptionof..

Rays, X, and absorp., pho
Palladium toning.......... 150 | Rays, X appllcamon .....

184 | Steamships for the lakes
281 | Steel, casting of..

21 | Steel. electric furn:
155 | Steel hardening, electrica
. 138 | Stereopticen, kinetoscop

214 | Volcano, eruption, effect.....

t
H Let-off mechan. for looms 344 P
Library circulations....
Library, ()ougressiona].

w
Hailstones, force of.

Hair, false, tacts about. Library, Princeton’s new. . Palmieri, Prof., death of 231 ' Rays, X. and aurora bore: 40 | Steel, progress of.. Waves, tidal and seismic.
Harr function of. Libraries, free, abuse of. 411 | Panics, erowd psygholo;».v 138 : Rays. X, and fireflies... ... 318 | Still, brandy, largest 361

Hallucinations, measur Libraries, large gitts to... .3 Paper mdklng in Corea 326 ' Rays, X, and food adultera . 366 | Stone carving........ . 219

Harrow, improved.. *282 | Litepoat, jet propeller.. *268 | Paper, pole........... 424 | Rays, X, and phosphorescence... 182 | Stone carving, quest . 283

Hawaii, products of . . 222 | Life, how to prolong.. 330 Papers, do not lose. 55 | Rarss, X’ and the aurora.. . 360 | Storage, cold, natural. . 235 | 8 ‘

Headlight, locomotive. .*297 | Life in animal kingdom Papua p Rays, X, and tuberculosis. .. 236 | Street eleanmg car. . 259 | Washing machine

Head. the form of........ . 427 Light. black....... ........ Pdraﬂine for snake pois . 222 | Rays, X, detect adulterants. 461 | Street cleaning in Ber . 408 | Washing machine, Powe’s
Headaches from eye strain. . 186 | Light tor photographers, ne Paris, present population... 19 | Rays, X effect on skin.... .. 299 | Students, medical, French.. ... 328 | ‘Waters, mineral, electricity
Headacbes of different kinds.... 237 | Light reflected, proportion of. Park, zoologica}, New York. Rays, X fluorescent screen for... 235 | St. Louis, fast trip of . 153 ' Water pressure at 200 feet
Health resorts, dangerous?. Lights, colored. photometry. Passenger traffic.,............ 2 Rays, X fluorescent subst. fer... 270 | St. Louis hurricane.. . 119 Water, sea, composition..

Heat of lOWerS. .............. Lighthouse with nu lantern. Parthenon, inscription on, Rays, X. in a patent suit 252 | St. Paul, another fast rlp . 167 | Waterspout off Cottage Ci
Heat, radiant. fubst, sens. to.

Lightning, cross.........

Heavens for Novewber.. Li Hung Chang, visit

Patagonia feral ty pes of.. Rays, X, in botany.. 411 | St. Paul and Lucania, speed . 343 | Water supf)ly. Paris and London. 174
Heat unit, international .. Lightning, damage by Patent decisions recent.? l [ Rays, .\. in zoologyl 122 | Subscribers, mail, word to Water, well........ ........ . 818
Heat wave, recent........ Lightship srgualmg plant. 20{; 222, 442 ! Rays, X, in 1847. Subsoils, composition of.. Waterways in Germany
Heater, feed water.... .. } 1.i Hung Chang at Niagara. Patent suits, accountings........ 422 | Rays, X, note on . Subway, electric. Boston P Waterworks, Austin..
Heavens for December Li Hung Chang.. Patent system, the........ .. Rays, X, resist. to dead flesh . 316 | Sucker, the e€lectric..... [ 262 Wave, tidal, in Japan.

Patents as investments. Rays. X, sanity proved by.. hurcrde, hereditary tendency to. 318 | Weather proverb

... *02
Heavens for October... Lilientbal, Otto, death 0f. .167, 247 | Patents, Austrian .. 431 | Rays, X, screen, fluorescent. 29 | Sulpbur wells, Louisiana.. *280 ‘ Weights and measures, metric
Heavens, the July..... Liquid measuring device. ...*392 | Patents, commissioner, report... 254 | Rays, X throu"h color’d screens 423 | Sun, eclipse of the.... .. 141.201 | Well water
Heavens. the September Liquids, transparency of.. . 174 | Patents, copies of. deldy in....... 391 | Rays, X. to detect adulterants... 38 | Sun, eclipse of, total.. . 167 ‘ Wheat mixer, new
Helium. densities of . 328 | Literature, scientific, catalo;zue 230 | Patents, cyanide, revoked.... 358, 362 | Rays, X, true nature T 398 Sun nothing new under. 155 i Wheat, seed. changing.
Hemorrhage, calcium carbrde in. 202 Lithography, centernial of...... 202 | Pearl, color of, cause of .. 270 | Rays. X, use of metal globe fr)r.. 314 | Sun, photograpbsof...... 42 . Wheel, bicycle........ .
Hinge, a cheap.. ¥424 | Laving, odd ways of makmg 314 | Peary, news from.... 200 | Rays. X, what they are . 18 Suu‘ rays of, penetration. 202 | Wheel, vehicle, Court’s

prpoponamuq new "Paris. .
Homestake gold mines
House, a tubular.. Lock, S0, new..
House, metal.. . Locks, Yale..
Houses, country, cheap........... *413 | Locomotion, aerlal
Houses, country, and foul wells. 235 | Logomotive, American.
Housing of working class.. 422 | Locomotive, balanced.
Hubs, bicycle, Stephen S.

Locke, 8. D., death o

*399  Wheel, wind, Court’s..
Locke. Sylvanus D.

. 168 . White lead grinding..
Whltewash for exteriors
Whitney, J. D., death of..
‘Wine cellars, clay bins for. . .. ¥344
Wind power transmrttmg gear. 361
Wind wheel, Court’s ¥184

Relics, craze for Sunﬂsh. companion of.
Repose, posture of... .. 211 | Surface coolers...........

Republics, 8. A., our trade with. 310 | Surnames, the commonest.. .
Reservoir, Jerome Park... ..¥181 | Surgery without ansesthetics.... 445
Revolver, the modern. 11185 | Survey, biological, government.. 9
Rifle, kick of...... . 167 | Switeh, railway, electric..........*37
426 | Rifle, the Savage.
262 | Rinderpest, dangers of.

. 295 | Peary. return of..
. 295 | Pender, Sir john..
Pen, foumam climax.
Perfume of ﬂowers, mteumty
Perfume of plants

. *66 | Petroleum, artificial
.*365 | Petroleum in Java..
.*169 | Petroleum for tuel....

Clle440 Locomotive, express
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Hurrlcane. St. Louis. . 119 | Locomotive, loggin .*316 | Philanthropy, profitable 422 | Roads. good, value ... 455 T Wiring, interior ;84
Hygiene in German ar 230 | Locomotive, mining, .*136 | Phonograph, multiplex. *393 | Rogers Peak ascended 151 . . Wise, Lieut., eseape o . 544
[Locomotive performance, go 406 | Phonograph, the.. *65 | Rollers, road. steam... 35 | Tablet, historic, great........ ... 170 ' Wood bending machine.. 360

[Locomotive plant for Russia 183 Puosphorescence | Rooks, nest building o .. 6 Tandem, Eiffel..... feeeeas 446 | Wood carving, Renarssance .24

I Locomotive signal..... ment.. Rubber eraser holder. ..*222 | 'lattooing by the Maoris. . Wooud working, power in. 446

Logging in Sierra Neva Photograp nla Rubber tubing, actio: Tattooing, origin of.. . Woman, punctuality in. . 154

Ice sheet at south pole Logeing machine. . Photograph, electnc. of a coin Ruins of Euyuk.. *333 | 'l'elegraph in Belgium Work spent on pedals.. 250

Loschwitz auspensmn brl fod
Lost walking in circles .... Photography by elec(ricity
Lottery system and patents . Photogeraphy, chrono.....
Louis XVII, bust of........ . Photography, fifty years o
Lovine cup, origin of Photography, hints to beginne
Lubricator, axle.. Photometry of colored lights.... 143
Lucium, new elemeut Photo-micrographic apparatus..
Lunch counter, automatle.. Physics, progress of . ..
Pick holder, Mahler’s.
Pigment, a luminous..

Ice, weighing by measure.
Icebers, collision with.....
Iceland, remarkable features
Ideas, commercial value..
Iliad, text of the.........
Illiterates, nationality o
Illuminant, a new
Illusion, a_stage..
1lusion of Trilby
Illusion, optical....

Photographs, kite of, Boston
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Wrench, monkey, Dixon’s.
Wrench, Stokes’.

232 | Telemeter, new.
. 454 | Telegraph. the
Telegraphs, cy
Teleqraphy of Chivese la
S Telephone, Apostolaff.

Telephone, Berliner, c:
'Telephone, Houts......
Telephone, novel use of.

Y
Year of thirteen months......... 319

Saccharine, analyses of...
Sahara, future of the ...

28 Salmon fishery, Columbia Riv: 9 | Telepbone, the VA
Incubation, singular mode. .. M Piling, driving in Bavaria. Salt, what can be done with. 426 Telephoues. magneto, .
Indiana as an oil field............. 374 Pioneer of science, a %430 | Sanitation, its aid to life 4 Zero, the absolute..

Indiana, battleship.. ’156, 165, ¥172 | Machinery and labor...
Indiana. the, in agale veeere-...0. 311 | Machinery exhibit, China...

Pistols, old and new.

*88 | Zirconium, metallic
Plagiarism, scientific.

Tv..*392 | Zinc etching, QiSCOVETeT OF....0.. 170

. 3l
.*¥185 | Sandy Hook stations, plans for.. 119 'I‘elescope, astronomical..
. 316 LSatum, Tings Of.eeeuviieneecrannee. 38 lTeleseope without observas
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"Facts —=
Worth Knowing

Is a new publication; edited by Mr. T. O’Conor Sloane,
containing 1:300 articles on important topics—all reli-
able, practical and invaluable—selected mainlyfrom the

Scientific American,

and contributed by 500 of the World’s Best Think-
‘ers, forthe

Household, Workshop, and Farm.

“FACTS WORTH KNOWING” is designed for the
educated as a book of reference; for the unlearned, as
a storehouse of knowledge; for the workers in all the
callings of life, as a helping ccmpanion; for the young,
for instruction and amusement. Contains 878 large oc-
tavo, double columned pages, printed from new electro-
type plates, on fine, toned and calendered paper; 250
illustrations; 2,606 separate items of interest, requiring
21 pages for index. Bound in fine ruby cloth sprmkled
edges, large goid side stamp. Regular price, ‘53 50; but as
a special inducement to secure new subscribers to thé

Agricnltural Epitomist

will be sent to any address. by mail, postage prepaid,
for §-2.7 5, including a year’s subscription to the AGRI-
CULTURAL, ‘BPITOMIST, the most practical, timely, and
tnteresting monthly Fa'rm Garden, and Household paper
published; sample copy of which will be cheerfully fur-
nished frée upon application. Address

EPITOMIST PUB. CO., Indianapolis, Ind.

O MDTNFEJII}{G

AP RA]MAYMUHVE POWER

mmn ROLLING STOCK-
256 Broadway, New York.

Monthly. 600 pages of reading matter yearly. Illus-
trated. %®2.00 per year. All about locomotives and
cars. For 1897, twelve charts showing history of the
locomotive graphlcally 8=~ Sample Free.

‘“INSTRUMENTS OF PRECISION.”

Architects’, Engineers’, Surveyors’

and Draughtsmen s Supp ies. F' weber & Co.
Sole Agents for Riefler’s

Patent Drawing Instru-
ments, and A, OTI’S
PANTOGRAPHS and
PLANIMETERS, Ete.
Large assortment of
Mathematical Instru-
ments and Materials for Schools and Colleges. = Send for
catalogue, Vol. 111, 1152 Chestnut St., Phila., Pa.
Branch Houses: ST. LOUIS and BALTIMORE.

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

1 VENI, VIDI VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS
Send for Illustrated Cata-
logue—2 cent stamp.

SUNART PHOTO CO., ROCHESTER, N. Y.

WIRE WIRE

Automatic w1re forming machine department isin
charge of R. C. Manville.

Machinery for making sheet metal goods.
THE WATERBURY TMACHINE CO.,
P. O. Box 1025,
WATERBURY, CONN., U. S. A.

‘They have a tone that’s
\ ail their own . . . .

‘THE NE

Machinery for making
any articles from

are the stand-
ard of excel-

JOEPARTURE %755 s
over. Made in 16

BELLS different styles

and prices. Send postal for
booklet to TTH I NEW D Ee
PARTURE BELL CO.,
2210 North Main _>treert,
Bristol, Conn., U.=. A,

SUPERIOR TO COTTON WASTE

Endorsed by Fire Underwriters.

Safe, durable, cheaper. k““\“‘“‘ ‘N e

Agents wanted,
loose woven imitations
ICAN SILK MFG. CO.

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow
Latest improved and only 12 to 1 Motor
now ready tor the market. 18 to 40 ft.
Launches. 2. 3, 5ard 7 horse power.

No hcensed Engineer or Pilot required. Speed and Safet'y
Guaranteed. No Dangerous Naphtha or gasolmw used.
Marine Vapor Engine Co., Jersey City. N. J.

Make Your Work [;ight!

K

The comfort of typewriting is never appreciated until you try a

HAMDNMNIOND NO.

It is easy and elastic to the touch, perfect and permanent in align-
ment, speedy enough to write 206 words a minute and gives as clear
and uniform an impression as if printed.
satisfaction and freedom from costs of repair. Its portability recom-
mends it for trayveling purposes.

2
*

Its durability insures

But 1ts chief point of excellence

isthe beauty of its work to which thousands of users cantestify.

THE HAMMOND TYPEWRITER CO.,

401 East 62d Street,

NEW YORK CITY

(Uatchmaking a Crade for Young IMen and {Uomen

Parsons’ Tnstitute for (Vatchmakers, €ngravers and Opticians in ew Quarters.

5= Send for 1897 Catalogue.

111 BRADLEY AVE.,

PEORIA, ILLINOIS

THE UNIVERSUM.
CLOCK

represents the Universe. It shows
the earthrevolving round its axis,
giving the time at the point pass-
ing che sun, the stars in their prop-
er position, ‘and their rising and set-
ting. (3 Send for illus. catalog A.

UNIVERSUM CLOCK CO.,
1 Beacon Street, Boston, Mass.

YPEWRITER

Sold, Rentell, Exclmnged. All makes.
CUT PRICES. Send for catalogue. The
btandard ’I‘ypewrlter Exchange, Hawthorne
& Sheble, Props., 604-606 Chestnut St., Phila.

WANTED MEN AND BOYS

everywhere to put up Electric Bells, Burglar
Alarms, Telephones, etc. Catalogue free.
., C. M. TURNQUIST,
Electrical Supplies,
216 South Clark Street, Chicago, T1l.

GALVANIZED IRON-=APOLLO.

What can you do with a poor iron? You can’t
return it—the makers don’t guarantee 1t.

What can you do with Apollo? Return to your
jobber at his expense any sheet or part of a sheet that
you can’t do everything with.

Apollo Iron and Steel Company,
Pittsburg, Pa.

Su USE GRINDSTONES?

Lf so, we can suppiy you. Al sizes
mounted and nnmonnied. always
kept in stock. Remember, we make a
speciaityof selecting stones for all spe-
cial purposes. BF~ Ask for catalogue.

The CLEVELAND NTONE CO.
2d Floor. Wilshire, Cleveland. O.

=

THE NEW BRISTOL COUNTER

€.J:ROOT. BRISTOL, CONN.U.S.A {3
Parented April 1851 - (N

Registers an accurate account of work done on print-
ing presses, grain tallies, weighing, measurmg and
other automatic machines. Counts up to 1,000.000 and
repeats automatically. Simple, accurate, durable. Spe-
cial counters to order. &~ Send for circular.

C, Jo ROOT, Ih'isto (onn.,

LAUGHING_CAMERA. {0C.

The latest invention in Cameras. You look R\ N
through the lens and your stout friends will look
like living skeletons, your thin friends like Dime

Museum fat men, horses like girafies and in fact
everything appears as though you were living in
another world. Each camera contains two strong
lenses in neatly finished leatherette case. Thelat-
est mirch-maker on the market; creates bush-
els of sport. Catalogue of 1.000 novelties
and sample camera 10c., 3 for 25c., 12 tor ¢
90c. mailed postpaid. Agents wanted,

STUDY = HOME

BY OUR EFFICIENT CORRESPONDENCE METHOD,
ELECTRICITY, MECHANICAL J
DRAWING, MECHANICS, 0B .
STEAM EMGINEERING, i

Free.
INSTITUTE FOR HOME STUDY OF ENGINEERING,
46-47 Blackstone Building, CLEVELAND, OHIO

ADVy
T H'gkﬂr_

SRR

s,,vé "O P %
&S Sm’fwrg* ‘\ND‘ND \T,,n‘r
20 H 253N
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AN UNCONVENTIONAT CATA LOGUE of books
mailed for stamp. C.H. Kerr & Co.,52 5th Av., Chicago.

Talking Machine—Berliner Gramophone and 15 pop-
ular records, $11.75. F. Wilson, 52 Delaware st.,Easton,Pa.
Thoroughly taught by re-

shorthand by Mall porters. Catalogue and firsy
lesson Free. Potts Shorthand College, Williamsport, Pa.
|CE and Bottlers’ Machinery, THE VILTER
MFG. CO., 899 Clinton Street, Milwaukee, Wis.
RELIABLE MAN TO HANDLE AGENTS FOR
telephone tablet and specialties. Pays $5,000 a year.

Inclose stamp. Victory Mfg. Company, Cleveland, O.
$5oo ‘W e offer cash for simple ideas, patented
ornot. Send 10 cents to cover postage

and expense, and we will send plan and partlculars
H. H. FRANKLIN MFG. (AP.. Syracuse, N. Y,

WELL DRILLING AND PRUSPEGTING

MACHINERY OF HIGHEST GR.
LOOMIS CO., 'l‘lﬂ.iu. Ulllo.

CONTRACTS WANTED.

To manufacture Hardware Specialties, Pat’d Novelties
and Sheet Metal Stamping. Lang Mfg.Co., Racine,Wis.

NOVELTY SIGNS

MACHINES, Corliss Engines. Brewers,

Agents wanted to sell ready
made NOVELTY SIGNS,

0BT, H. INGERSOLL & BR?., N —— 4Lk N 2
1o 65 Cortondl s, S0, TMYE OHMYID | PSSO RO Srentelien: Calaloene frce Wi
ELECTRO MOTOR. SIMPLE. HOW TO AY APPARATUS

make. By G. M. Hopkins.—Description of a small electro
motor devised and constructed with a view ro assisting
amateurs to make a motor wnich might be driven witn
advantage by a current derived from a bdattery, and
which would huve suticien: power to operate a foot
lathe or any machine requiring not over one man power.
With 11figures.Contained in SCIKNTIFIC AMERICAN
SUPPLrMENT. No.641. trice 10 cents. To be bad at
this oilice and from all cewsdealers.

and Chair FOR SALE, Pat-

GOMBINED BE ent allowed Sept 5, 1896 Apyply
to BERNARD MURTAGH, HEWLETT'S P. O
ST,

HEELS. MODELE 8 _EXPERIMENTAL WORK.SMALL MACHINERY
.‘;(IY!VPEELT\I’!S B ETC. NEW STENCIL WORKS 100_NASSAU ST N.Y.

Those intending to build will find 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
handsome encravings made direct from photographs of buildings,
together with interior views, tloor 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 of

The illustrations

the latest and best examples from which t0 make selections, thus saving time and money.

PusLisHED MoNTHLY

For sale at all news stands,
. . . oraddress

SusscripTions $2.50 a Year.

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

SingLe Cories 25 CenTs.

IIorse Carts

12 STYLES.

WIDE Tires. VWheels
Popular Prices. Low
rates of freight from our
works, Tatamy, Pa., to all
points. HOBSON oy

No. 4 Stone St., New York.

Perfect Pewspaper File.

Subscribers to the SCIENTIFIC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT,; who wish to preserve
their papers for binding, may obtain the Koch Patent
File at the office of this paper. Heavy board sides, in-
scription * Scientific American” and * Scientific Ameri-
can Supplement” in gilt. Price $1.50, by mail, or $1.25
at this office. Address

MUNN & CO., 361 Broaoway, New York

NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE

@‘Send for Catalague

$250 and up.

Truscott Boat Mfg. Co., Drawer 9, St. Joseph, Mich

Durable—Easily Applied.
m This roofing is manutactured
from natural Trinidad aspbalt
materials, and will not diy up
and become brittle under ex-
posure to the weather as coal-
tar rootings do. Send for
free sampleofroof 12 yearsold,
with circularand price list to
’\VAl(l{h\ CHEMI(JAI,
& MFG. CO..
Fulton Street,
New York, U, 8. A,

A DuraBLERooriNGs S

LS
.-lPGEEARS

EXPERIMENTAL WORK

¢ GATAL GUES

'g'm 5
UNIDN MODELWORKS CHICAGD

35 Cents 8z Flash Li

Ounce

Sa fe, Che
AS. H. 8.

Best Flash Lam)

in the market, %
{1TH & CO., 811

abash Aveuue, Ghicago

FOR ROOFS,

. STRUCTURES SMOKE-

o — |I4 BROAD STREET NEW YORK.

ht BN

Powder “CONDE!\\ED LIGHT,” Powerfut‘guck !

MADE OF FINE GLOTH IN ALL POPULAR STYLES,
Equal in Fitand Weartofinest linen

Notto be laundered ; when soiled reverse, then discard.

REVERSIBLE COLLAR CO. 69Milk St., Boston, Mass.

ELECTRICAL SUPPLIES

AT MANUFACTURERS’ PRICES,
Medical Iiattﬂ'v. Finely l"uushed
3 Currents. 25. Guaranteed.
CLYMER & HKIL MAI\. Keading, Pa.

TELE

BAYONNE CITY N. \J

w A N T E D Patent rights to manufacture

where large factory buildings

with extensive wond or ing machinery cantbe util-
ized, Address: P, O, , Decatur, 1llinois.

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low-
est prices ever quoted, Fine (atalog, 400
Illustrations, mailed free, iiwmves Band
Music & Instructions for Amammr Bands.

A

LYON & HEALY. 33-35 Adams . Chicago.

Durch langjéhrige Ge-
schiftet hiitigkeit mit
Kronsverwaltungen,

SUD-RUSSLAND

Landbesi: Brn, Fabri-
kanten fdid Kanf-
leuten jeder Branche

gut bekannt, wiinsche ich mit dem Wohnsitze in @dessa meinem Geschiifte (Tiefbohrunternehmung und

Vertrieb technischer Artikel) gréssere Ausdehnung zu geben:
bin auch geneigt fiir eigene Rechnung leiolit verkdnfiche Artikel zu fibernehmen.
Schreibmaschinen, Velocipede,

wirthechaftliche Maschinen und Geriithe,

Ich suche Vertretungen leistungsféhiger Hiuser,
Fiir Klein Motoren, land-
Niéhmaschinen, technische

Neuhelten, und alle Artikel, welche zur Férderung und Leitung von Wasser erforderlich sind, habe ich ein

gutes Absatzgebiet.

C. K. SNAY, Tiefbohrtechniker, Simferopol (Krim).
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6PL.§150. snm:mnuncm MACHINES.
—— MACHINE. S FOR PHYSICIANS USE. SPECIAL MACHINE
= 70 ORDER FORMEDIC

CAL AND SCHOOL P\!RPOSE.S
WOOD&RA\' S, REEDSBURG WIS, U.S.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

‘WOODEN TANKS.

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

W. K. CALDWELL CO..

217 E. Main Street, Louisville. Ky.
DIXON'S 69|
CYGLE CHAIN

saves wear of chain, pre-

vents rust and increases

ease, speed and comfort.
=== It will pay you to

GRAPH'TE send 10 cents for sample.

J0S. DIXON CRUCIBLE CO., JERSEY CITY, N. J.

BesT DRYING MACHINES

for Grain, Sand, Clays, Fertilizers, Phos-
phates, Green Coﬁee. Wet Feeds, Salt,
Sugar, Chemicals, etc See illus. article in
Scr. AM., October 24, '96. 15 Years in opera-
, tion. Send for 6th illustrated catalogue. .
s, E. WORRELIL, Hannibal, Mo.

METAllIC CARTRIDGES !
PAPER SHOT SHELLS! postea”in al

General Manager or Superintendent. Address
JNO. BODWELL, Woodward Avenue, So. Norwalk, Conn.

-U"' ;

OWDER:CRYSTAL-WHEEL SLAB& ONE ORM.
CARBORUNOUM CO._MONONGAHELA CITY. A U S.A.

Twelfth Edition Now Ready.
THE SCIENTIFIC AMERICAN
CYCLOPEDIA oF
Receipts, Notes and Queries

12,560 RECEIPTS. 708 PAGES.

Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in Half
Morocco, Postpaid.

Mfrs. of can
hear of a man
horoughly

TH IS great
work hasnow
been on the mar-
ket for nearly
six years, and
thedemandforit
hasbeensogreat
that twelve edi-
tions have been
called for.

It is entirely
distinctfromthe
ordinary receipt
book in being
thoroughly up
to date.

The work may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the i
world; the mformatlon given heing of the highesi
value, arraneed and condensed in concise form,
convenient for ready use. Almost every mqmry
that can be thought of, relating to formulae used
in the various manut‘acturmg industries, will here
be found answered.

Those who are engaged in almost any branch
of industry will find in this book much that
is of practical value in their respective call-
ings. Those who are in search of independent
business or employment, relating to the home
manufacture of salable articles, will find in it
hundreds of most excellent suggestmns

§%= Send for descriptive circular,

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

ORDINARY RATES.

Inside Page, ench insertion=--75 cents a line
Back PPage., each insertion==---%1.00 a line

gFFor some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
mwent. as the letter press, Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

tibune « Bicycle

Tested and True.

The Easiest Running Wheel in the World.
& Send for Catalogue.

THE BLACK MFG. CO.,  ERIE, PA.

PHOTOGRAPHIC
SIMPLICITY

Is embodied inlhe Pocket Kodak.
EASTMAN KODAK CO.

Booklel free at agencies Roches ter N Y
s INe Yo

or by mail.

AMERICAN SCREW cCO.

THE ONLY MAKER OF

Wogn SCREWS Golo Forgen

Patented May 10, July 12, *7; Oct. 20, ’39; Aug 19, Oct. 21,90;
April 7. May ‘.‘, 3 ln.yl‘J 92,
FACTORIES: PROVIDENCE, R.I. LEEDS, ENG-
LAND. HAMILTON, ONT.
AGENCIES:
New York, 94 Chambers St. Chicago, 19 Lake St.
Baltlmore, 14 W. Germran St. SanFrancisco, 23 Davis St.
Phnade]phla, 518 Commerce St. Boston, 36 Pearl St.

Tull RICA'I'ES

NYTHI
ou HAVEA Horp 3R IT- CHBESLY:

CHICAGO- 1L I.
[

{  WATER rOR GOUNTRY USE.

THE DOMESTIC PUMP.

A wonderful invention for Raising Water.
The WINDMILL’S GREATEST RIVAL. For
Country Homes, Hotels and Summer Resorts.
Call and see it in practical operation. Send for
Catalogue and testimonials of well-known
| Milwaukee people.
THE ERWIN HYDRAULIC MACHINERY CO.,

W 58 & 59 Loan & Trust Bldg., Milwaukee, Wis.

§859. Glass

« Brooke, Moulds, Expert Making New
,Armcles Removed44Barclay St., N.Y.

Aid i bbb bbb s

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns
Letters-Patent No. 463,560,
granted to Emile Berliner

POV W WGV VGV GV GV IV IV IV IV IV IV

November 17, 1891, for

a combined Telegraph and
Telephone, covering all
forms of Microphone
Transmitters or contact
Telephones.
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//" PORTABLE ELECTRIC PROPELLER

ORE. YUSEFUL ON WATER THANBICYCLE
ON mn%mmn S No SKLL OR smmem.
LEAYES HANDS FREE ro FISH OR SHO!

Aty ONE CANCASTACH TOANY smrr F o

OPa RWARD, BA ATED
r&g B3ravy For v M?"“
Nic s ALLEN T
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NGINEER. SINPLY

WE SORE THE .

B"Tron b

No DapvGeR
PossiBLE.

NEyv YoRK. V-6

HALF A CENTURY OF CYCLES.—AN
interesting hlstory of the cycle from its origin up to the
present time. e first crank-driven bicycle. The

‘*bone-shaker” and its successors. 'I'he tricycle. The
modern wheel. Cycle building a science. Points of im-

provement. 'I'he pneumatic tire. A hand and foet cscle.’

With 9 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 101:2. Pricel0cents. To be
had at thls oﬂ‘ice and from all uewldealerl

— 2 X0
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INSURANCE
AﬁAm§I- Loss |§

DA{:}BQGB
PRODERTY
AND
LOSS-OF«LIFH
AND
INJURY

TO-PERSONS
CAUSED'BY

STI'N‘\BOILER -FXPLOSIONS

oJ- M- ALLEN-PRESIDENT  'W*B-FRANKLIN * Vnczpmmnﬂ‘

-> >

J-BPIERCESECRETARY _ F-B-ALLEN - 22VICE PRESIDENT|

1
BRISTOL'S Recording Instruments.

Pressure Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
Thermometers, make continuous records
Day and Night. Will pay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. Send for Circu-
lars and Specimen Chart.

The Bristo] Company, Waterbury, Conn.

AN INVIGORATING BATH

is the best preservative of health, and the
best bath of all for this purpcse is the
IMPROVED HOME TURKO - RUSSIAN
» FOLDING BATH CABINET,
Portable—can be used in any room.
Dry steam, vapor oxygen. medicated
and perfumed bahs.

Sure cure for
rheumatism and colds. Insures a
clear complean Prevents obesity.
Send for descriptive circular.
MAYOR, LANE & co., 121 White Street, New York City.

Krueger's Automatic Self- Reglster-
ing Lumber Measure

Saves Time and Mental Wear
and Tear. Avoids costly mis-
takes measuring lumber. Be-
ing-exact, it prevents contro-
versies over invoices between
buyer and seller. Does away
with all slow methods. Easy to
understand and operate. One«”
trial convinces of its value.

THE JOHNSTOWN SPECIALTY CO., Johnstown, Pa,

l:augblin = Fountain « Pen,

. NEVER SLIPS NOR DRIPS .

Price”
$1.00

Best quality Hard Rubber Holder. Fitted with finest
quality 14k. Gold Pen. Guaranteed Satisfactory or mon-
ey refunded. Mailed upon receipt of price. {2~ Write
for Catalogue and Terms to Agents. Address

LAUGHLIN MANUFACTURING CO., Detroit, Mich.,U.S.A.

WE MAKE OUR TUBE

of FIFTY CARBON STEEL

Becausea'rubehkzth!sofour

CARBON

STEEL

Is just as strong as a ‘T'ube like this of

-25%
CARBON

STEEL

While WEIGHT FOR WEIGHT in a Bicycle our FIFTY CARBON Steel will last so long ‘E
[ ]

and TWENTY-FIVE CARBON Steel will last only so long

NOTE THE FULL

IMPORT OF THE PARALLEL LINES.

The comparison which they graphically make indicates the result of the prolonged investiga- [l

tions of the most practical experts of the world.

That the tests in our own laboratory corroborate these results is merely so much to its credit: i
that the same is true of actual trial on the road equally prov??qsthe trial to have been made in [

5 bleC]eS of correct design and construction. THE
he margm of safety is greatly increased by the use of this tube.
every dealer should insist on having it; every rider should demand

THE POPE TUBE CO.,

shou]d use i
Send for Catalogue.

FACT REMA
Every blcygle manufacturer

HARTFORD, CONN.

R Book of Tools

You want to know about Ham-
mers or Nickel-Plating Outfits ?
Then send for ““A Book of Tools.”

“A BOOK OF
TOOLS” is the
mo complete
Catalogue
§ ever issued:
contains 530
pages, over 2,000
illustrations, prices are
given.

8™ A _copy of this book sent, postpaid, to any
address wpon receipt of 25 cents in stamps.

CHAS. A. STRELINGER & CO.

Address Box 124, Adv. Dept. DETROIT, MICH.

AI PPIBH Bicycles, Watches Guns, Buggies Harness,

-

Scales of all varieties and 1000 other articies
Lisis free. CHicaGo Scark Co , Chieago 11,

NICKEL

Electro-Plating
Apparatus and Material.
THE
=Hanson & VanWinkle

Co.
> Newark. N.J.
136 Liberty St., N. Y.
35 & 37 8. Canal St.,
hicago.

Send your business card
for 150 p. 1896 catalogue.

Sewing Machines Organs. Pianos Safes,Tools |

SHOE’S

CUSHION SADDLE

A boon to bicyelists. Privides
an ample, safe and comfortable
seat. Gives the best protection
against organic injury. Made on
scientific principles. Guaranteed
to give perfect satisfaction aiter
trial. idth 9in., length & in.

PRICE %5.00.
§F 1llustrated circulars free.
Star Nickel Plating Wks., 430 Walnut St., Phila., Pa.

MEWER. ..c F
AUTO'SRILL.

An indispensable Labor Saver.

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

For particulars, prices, etc.,
MEWER TOOL CO.,
16 Elm St., Portland, Me., U. S. A,

THE MODERN ICE YACHT. — BY

Geo. W. Polk. A new and valuable paper, containing
full, practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale. showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
cents. I'o be had at this office and of all newsdealers.

JESSOP.S, SLES

SAWS
WM JESSOP & SONS L'2 91 JOHN. ST. Nt‘.

THE VERY
BEST

C
ORK J}

<D0 YOU GRIND ANYTHING?

If so, send for our Circular of . .

ROCK=* EMER

Cheap, Durable. Never Dressed.

MILLSTONES

Made of the Hardest material known
Fit any Mill Frame.

STURTEVANT MILL CO., Boston. !

© 1896 SCIENTIFIC AMERICAN, INC.

THE . ..
CHARTER

GASOLINE ENGINE

is used for almost every
purpose power is applied
&\ to under the sun, and is
unequaled.

Full particulars by addressing
CHARTER GAS ENGINE CO.
Box 148, Sterling, Ill.

PRIESTMAN SAFETY OIL ENGINE

“A thoroughly successful commercial En-
gine using a Safe Oil.”’—Franklian Institute /

No Extra Insurance, No
Steam, No Gas, No Gasoline.
Relmb'le, Sate, Ecnomical.
and Convenient. Chosen by
Nine Goverrments. Used for
nearly every purpose.
PRIESTMAN & CO Incorp’d
330 Bourse Bl(lz.,

BHILADELPHIA, PA.

This beats Wind, Steam. or Horse
Power. We ofler the
\VEB\TER 246 actual horse power

GAS ENGINE

for X150, less 10% discount for cash.
Built on interchangeable plan. Built
of best material. Made in Jots of 100
therefore we can make the price Box-
ed for shipment, weight 803 pounds.
Made for Gas or Gasoline,

& Writefor Special Latalogue.

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

POWER? POWER?? POWER'

Fifty per cent. increase at
no additional expense.
Victor Vapor Engine.
Emphatically the Twentieth
Century Gas Engine.
Send stamp for catalogue**A”
Reliable agents wanted.
THOMAS KANE & CO.
64-66 Wabash Ave., Chicago.

The Chlcagu Gas & Gasoline Engine

The simplest gas and gasoline
engine on the market. Has no

equal for absolute, steady speed
3§ and durability. It is a dwarf
in size and a._ Samson in
strength. Catalogue sent on
application.

MANUFACTURED BY

J. J. NORMAN CO.,

48*“ A’ South Clinton St.,

OHICAGO, ILL.

NOW 1S THE TIME TO SUBSCRIBE

—FOR THE—

ESTABLISHED 184S5.
The most popular Scientific Paper in the World

The SCIENTIFIC AMERICAN has bieen issued
every week by the present puousuers Ior a
period of over fiffy years. It is the only
Journal published in this country which is
devoted to a general treatment of the devel-
opment of the sciences, arts and manufact-
ures. Each issue is embellished with nu-
merous illustrations showing great engi-
neering works, the most recent inventions
in bicycles and motor carriages, new forms
of machinery, photography, the latest addi-
tions to the navy, new guns, locomotives,
etc., sixteen pages each week. Many of our
patrons have been on our subscription books
for a period of thirty or forty years, and we
often receive letters from old readers stat-
ing that owing to a careful reading. of the
Paper since boyhood, they owe their success
in life more to having had the SCIENTIFIC
AMERICAN as their constant friend and com-
panion than to any other one cause.

The ScIENTIFIC AMERICAN should have a
place in every dwelling, shop, office, school
or library. Workmen, foremen, engineers,
superintendents, directors, presidents, offi-
cials, merchants, farmers, teachers, law-
yers, physicians, clergymen—people in
every walk and profession in life, will de-
rive satisfaction and benefit from a regular
reading of the SCIENTIFIC AMERICAN,

As an instructor for the young it is of
peculiar advantage. Try it.—Subscribe for
yourself—it will bring you valuable ideas;
subscribe for your sons—it will make them
manly and self-reliant ; subscribe for your
workmen—it will please and assist their
labor ; subscribe for your friends—it will
be likely to give them a practical lift in life,

A yearly subscription to the Scientific
American is a most acceptable holiday gift
to a son or a friend.

NEW VOLUME COMMENCES JANUARY 1sT

SuBscRIPTION PRICE,
$3.00 a year, or $1.50 for six months.

1=~ Send your address for a free specimen
copy.
MUNN & CO., PUBLISHERS,
361 BROADWAY, NEW YORK.

PRINTING INKS

The SCIENTIFIC AMERICAN i8 printed with CHAS.
EU JOHNSON & CO.'S INK, Tenth and Lombard
Stm, Philadelphia, and 47 Rose St.. opp. Duane, New York






