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IMPORTANT CHANGE OF  PANAMA CANAL I.OCKS
The Panama Canal Commission has decided upon an
important revision of the plans.for the locks near the
Pacific terminus of the Panama canal, which will re-
sult in considerable economy, and will place the locks
in a much better defensive position. The earlier plans
provided for the constructipn of two large dams, one

the La Boca-San Juan, a mile in length, the other the

Soza-Corozal dam, a mile and a quarter long.  These
structures would have formed a lake, two miles wide
and four miles in length, and would have necessitated
the relocation of the Panama Railroad and the build-
ing of a spillway from Soza Lake to the sea.

The new plan calls for the construction of a single
dam .at Miraflores, only half a mile long, in which
will be built the two locks, by which ships will be
raised from sea level to the 55-foot level. A channel
500 feet wide will lead from the locks to the Bay.of
Panama, and this channel will lie in material that can
be excavated entirely by dredges. Another advantage
of the change is that the Miraflores dam will be found-
ed everywhere upon rock, which the numerous 6 by 8
feet test pits have shown to be present throughout the
whole site. The change will also lead to some economy
of time in transit, since ships will be able to steam at
good speed through the 500-foot channel, direct from
the sea-to the locks.

The importance of the change can scarcely be over-
estimated. The security of the canal is greatly in-
creased by the removal of the dam and locks some
four miles farther out of the range of an enemy’s
guns; the target is much smaller; .and it is estimated
that because of the reduction in size of the works and
the greatly reduced depth to rock foundations, thére
will be a total saving of about eight million dollars
over the former plans. )

—_———— - ———————————
OUR-DECADENT MERCHANT MARINE.

Admiral Dewey, in a report prepared in 1905 at the
request of the Merchant Marine Commission, stated
that on the basis of a strength of twenty-seven battle-
ships, the United States navy in a serious war would
require from the merchant marine approximately one
hundred vessels, in addition to a large number of tugs.
At the present time our navy includes exactly that
number of battleships; yet in the whole merchant
marine we could not possibly secure the necessary
number of vessels of the larger size called for in
Admiral Dewey’s report, '

If proof of this were Wanted, we have it in the con-
ditions attending the dispatch™ of the Pacific fleet -of
sixteen battleships around Cape Horn; for the coal
necessary for this fleet (except a small portion carried
by our regular navy colliers) is being shipped to the
various coaling places in foreign .tramp steamers. - Al-
though the President offered to pay American ships a
rate fifty per cent higher than that paid to foreign
vessels, American steamships could not be secured.
A numerous merchant marine, capable «f furnishing a
large reserve of trained officers and men, is absolutely
indispensable, if the full efficiency of a country’s navy
is to be realized. According to the Assistant Secretary
of the Navy, England to-day has at least one hundred
merchant colliers, aggregating 400,000 tons capacity,
immediately available in the event of war; whereas,
the United States, in spite of the fact that it has now
risen to the position of second naval power in the
world, would be very gravely handicapped by the lack
of a fleet of sea-going merchant ships and of a quali-
fied reserve of officers and men,

- more than- $3,500,000 was profit.
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E.We cannot shut our eyes to the fact that the mer-
chant marine of this country, which at one time was
the most numerous and efficient in the world, is, to-day,
at least in some parts of the high seas, in danger of
absolute extinction. ] Proof of this is found in the
conditions in the Pacific. Twelve months ago there

were fifteen large American steam merchantmen ply- -

ing upon the Pacific Ocean; to-day only eight of these
are left, and at this rate of retrogression. the absolute
extinction of our merchant ships, at least on that
ocean, is only a question of time. EThe decadence of
our merchant marine is mainly due to the facts, first,
that we cannot build merchant ships as cheaply as they
are built abroad; and, secondly, that because of the
higher pay and better food of the American seaman,
it costs us a great deal more to run our ships’] If we
are to establish steamship routes, and place upon them
steamers which in point of speed and accommoda-
tions are the equal of those owned by foreign countries,
it is absolutely necessary that some sort of government
assistance be rendered, particularly as the competing
lines are already themselves, in many cases, heavily
subsidized. The Assistant Postmaster-General, in ex-
plaining recently. why the Post. Ofﬁce Department: is
in favor of a subsidized merchant marlne stated that

- the government received last year - for carrymg the

mails to foreign countries over $6,500,000, of which
He- further, stated
that if the. government were. willing. to forego this
proﬁt and to have the mails carried by: its own citi-

. zens mstead of by forelgners this six and a half mil-

lion dollars of postal recelpts would provide at a mini-

. mum cost the necessary naval reserve.

PREVENTION OF “FLAREBACKS” IN MODERN GUNS,
Unquestlonably the greatest risk incurred by those

- who handle modern ordnance is due to what is known

as, the “flareback.” - It is a danger which has always

- been present in the English navy; in our own navy it

has been respons1ble during the past:- seven or eight

. years, more or less directly, for the deaths of over half

a hundred men; and not long ago, durmg the firing of

.a 10-1nch gun on the new Japanese battleship “Kashi-

ma,” there was a flareback which ignited a. powder
charge, and resulted in the death and injury of over
forty officers and men. The causes of this peril are well
understood. When a gun is discharged, a large quan-
tity of gas, chiefly carbon monoxide, remains in the
bore of the gun. As long as the breech remains closed,
this gas does not ignite, for the reason that there is
not sufficient oxygen present for combustion; but upon
the opening of the breech for the insertion of the
next charge, this gas is frequently blown out by the
back draft passing through the gun, and meeting with
the necessary oxygen in the air, it is ignited, and
bursts into a flame which is frequently .of great mag-
nitude. One of the officers of our navy recently de-

. scribed a flareback, in which the flame rose and spread

out- for a cons1derable dlstance under the roof of the
turret

For the prevention of flarebacks, the navy now in-

troduces a blast of air at the breech before it is opened,

- for the purpose of expelling these gases, driving them

out through the muzzle of the gun. The ordnance offi-

. cers -of the army, which is not troubled with fiare-

backs, claim-that the difficulty can be eliminated en-
tirely by enlarging the ignition charge. of black pow-
der. - If this be done there is a more complete com-
bustlon of the gases, particularly of the dangerous
carbon monoxide.
adopting this method with good results.’

The Germans have taken, up-the subject- with their
characteristic thoroughness, and have produced a pow-

“der which is said to give no fiareback whatever, even

in guns of the largest caliber. The composition of
the powder is not known, but it is supposed to consist
of nitroglycerine, nitrocellulose, and vaseline. The
prevention of the flareback, however, is believed to be
due to the invcor'poration in the powder of a small

amount of some -chemical which has proved to be .

thoroughly effective. Next to the problem of gun
erosion, this is the most serious of those which con-
front the artillery expert. Apart from the actual loss
of life, which in our own navy has reached the pro-

portlons of a calamity, it is certain- that the existence-

of this.menace must produce a certain amount of ner-

* vousness at the very time of all others when the gun-

ner should have his eye and hand in perfect control.
— et r—
WARSHIP CONSTRUCTION AT OUR NAVY YARDS.

Popular fallacies die hard, especially when they are
kept alive by persistent and interested misrepresenta-
tion. A notable instance of this is the statement so
often. made, and too widely believed, that it costs a
great deal more and takes considerably longer to build
a battleship at a government navy yard than it does
at a private shipyard. There was a time, it is true,
when navy-yard-built ships were very costly, and took
an unconscionable time to complete; but that was
over twenty years ago, when political control of navy
yards was rampant, and before a certain courageous

- when the question is agam being agitated,

- We understand that the navy is-
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young naval constructor, who later became Chief Con-
structor of the Navy, undertook the task of rescuing
our navy yards from political control, reforming their
many abuses, and putting them in first-class working
shape. It was the regeneration of these yards which
rendered it possible for them to take hold of the high-
est class of naval work and complete it in the same
time, and for only slightly more cost, than the best
of our private yards. This was clearly proved, some
years later, in the construction of the large, modern
battleship, the “Connecticut,” at -the New York navy
yvard, when the work was carried through so expedi-
tiously, that the private yard which had taken the con-
tract for the 31ster ship, had to extend itself to the
utmost to keep pace with the government-built ship.
One of the main objects of giving work of new con-
struction to the navy yards was to spur the private
builders to greater activity; for up to that time it
was a notorious fact that the government contract
work was treated as a kind of standby in the private
yards, the first attention being given to- orders for
private firms.. The record made by the “Connecticut”

- for rapid construction has acted as a most effective

spur to the private yards, and our latest warships in

 spite of their greater size, are being built in from

fifty to sixty per cent of the time taken to build the
earlier ships.
The agitation in favor of navy-built ships originated

within the navy itself, and its most effective advocate

was the. naval constructor. above referred to, Mr.
Francis T. Bowles, who subsequently left the navy,
and is now the president of one of the great shipyards
upon which the government depends mainly for the
construction of its new navy. The most complete and

~ convincing presentation of the arguments in favor of

navy-built ships, is that made by Mr. Bowles in the
year 1900, before, a congressmnal committee on naval
affairs appointed to consrder this question. Just now,
it would
be .impossible to find a better brief for the case than
this testimony of the former constructor.

In his evidence before the committee, Mr. Bowles
stated that the first advantage of building ships in
navy yards is that it maintains the efficiency of the
mechanical force and of the plant and shops. “The
reason that we have navy yards is to provide ourselves
with the means of equipping and keeping our Ships in
good order for purposes of war; and, with that end in
view, and in the light of our recent experiences, it is
essential that the organization of a mechanical force
and the equipment should be kept in an efficient con-
dition.

“Now, if, in these yards, which are essential to the
object of the navy, we should keep a vessel or two
vessels building all the time, we would have a nucleus
of a complete force, and it would be necessary, in order
to do that work with a reasonable degree of economy,
that our yards should be kept in good order.

“The fact that a vessel is building in a navy yard
makes it: possible to conduct the repair work of the
fleet economically and rapidly; because, if a vessel
comes in for repairs, as soon as it is determined what

- it is necessary to do, the force is available, and every

shop- is in working. order, and the .chances are that
there is. a stock of material on hand of every kind
that would be needed to make those repairs. The mat-
ter of having the material on hand is one of the most

. essential items in carrying on work rapidly.'

“The third advantage is that the amount expended

for repairs will be reduced by the fact of having ships
building in the yard. That may seem a curious thing,
but it is perfectly .true that if you have got’ enough
to do to keep an efficient force at work, there will be
no tendency whatever to magnify repair work, or even
to devate attention to considering what improvements
can be made in existing ships.
. “The fourth }ad,vantag‘e in carrying on new work in
the navy yards.is that it enables the government to
maintain a high standard of workmanship and design,
by which the contractors can be made to conform to
what is necessary under their contracts, and I con-
sider this a great advantage.

“I will combine that with the fifth item on my list:
that building ships in navy yards provides a training
for those who must inspect the contract work. I main-
tain that a man'is unfit to be a government inspector,
to tell the contractor. how his work shall be done and
what is acceptable and what is not, acceptable, unless
he has had that kind of work himself.

“The next advantage to the government in doing
the work is that no profit has to be made.. The cost of
inspection can also be saved. When a ship. is built by

'\contract, the government maintains a foree of inspec-

tors and draftsmen, who inspect the work in progress
and make projected plans. The cost of a trial trip is
another item saved, for it is the custom to remunerate

- the contractor, either by including it in his contract,

or fairly, as an extra bill, for all the expenses of the
trial trip.”

Now, since the above telling arguments were pre-
sented—and they are just as valid to-day as when they
were made—the question, as we have noted above, has
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been put to the test by the construction at Brooklyn of
one of a pair of the largest battleships so far built for
our navy; and the question naturally arises,
far have the predictions of the former Chief Con-
structor been verified? In answer, it can be said
that the “Connecticut,” in spite of the strenuous efforts
of the private firm which was building the sister ship
“Louisiana,” was completed within the same time as
that ship, and within two or three months less time
than called for by the contract. Because of the fact
that hours are shorter, and the pay somewhat higher
in the government yards, no claim was ever made that
the “Connecticut” could be built as cheaply as the
“Louisiana.” It was estimated that she would cost
about ten per cent more than the other ship. As a
matter of fact, in the final summing of the costs, it
was found that she cost only five per cent more. The
latest official report of the Navy Department gives the
total cost of the two ships to September 30, 1907—the
figures including the expense of alterations chargeable
to original construction, and also of armor and per-
manent ordnance fittings—as follows: For the “Con-
necticut,” $6,367,308.22; for the “Louisiana,” $6,037,-
344.47.

The question may be raised as to whether as good
a ship can be built at our navy yards as at the private
yards. Perhaps the most conclusive test of this point
is to compare the actual cost of repairs on these two
ships since their completion. Fortunately, the figures
are available; for the same report gives the cost of
such repairs for the “Connecticut” as $94,314.56, and
for the “Louisiana” as $110,500.19, a difference of about
17 per cent in favor of the “Connecticut.” As a matter

of fact, the comparison is more favorable than appears-

on the face, and this for the reason that the totals
for the “Connecticut” include repairs made necessary
by her having been run aground during the past sum-
mer, an.accident which, of course, is in no sense charge-
able to the quality of the work of the ship itself.

In regard to the five per cent increased cost of the
“Connecticut,” it is but fair to draw attention to the
fact that, this being the first large battleship to be
built” at the Brooklyn navy yard, there are sevcral
items of cost charged to her, which would not appear
against any subsequent battleship built upon the same
ways. These are expenses due to work of a prepara-
tory kind; to the provision of special tools in the
machine shops and special appliances in the yard,
which, once built, will' be available for subsequent
ships. ‘ o

Thus, the preparation of' slip, cribbing, and scaf-
folding cost over $39,000,‘ for the “Connecticut,” as
against $12,000 for the “Louisiana;” so also the cost
of preparing launching ways and launching the ship
cost over 100 per cent more for the navy yard ship.
There would be no such difference in the case of the
next battleship to be built on these same launching
ways. Again, in the preparation of beds and erecting,
the list shows a cost of $12,000 or about 100 per cent
more for the “Connecticut.” This item probably refers
to ‘the beds on which the engines were built; yét these
beds are now a part of the permanent plant of ‘the
erecting shop, and indeed, are now being used for
building the engines for the collier “Vestal.” It would
be possible to follow this comparison further if we
had time, and show that if the cost of these prelim-
inary preparations and of special'tools and appliances
were charged to the plant of the yard, to which they
properly belong, the difference of five per cent between
the “Connecticut” and ‘Louisiana” would be not a
little reduced.

—————— e ————————————

A NEW COIN COUNTER.

A new coin counting device- has been perfected,
which is claimed to possess several advantages over
the older forms of this machine. - In brief, the new
coin counter assorts, counts and delivers accurately in
regulation bank packages, nickels, dimes, quarters, and
half-dollars, and in one-fifth to one-tenth the time
necessary to do the work by hand. All the operations
are carried on simultaneously and the machine is com-
plete in itself, no extra parts being necessary for the
manufacture of wrappers, or for any other portion of
the work. The amounts in the packages may be varied
to meet the requirements, and every coin can be fol-
lowed by the operator from the time it enters the
apparatus until it is delivered and counted. Canadian
nickels, 20-cent pieces, and quarters, and badly muti-
lated coins of our own money, are automatically sorted
out and rejected. :

B> G

THE ECONOMIC WASTE OF ACCIDENTS.

A friend of the American Museum of Safety Devices
and Industrial Hygiene has offered a prize of_$100 for
the best essay on the Economic Waste of Accidents.
The committee of award consists of Richard Watson
Gilder, George Gilmour, and W. H. Tolman. Prof.
F. R. Hutton, past president of the American Society
of Mechanical Engineers, is the chairman of the com-
mittee on admission of exhibits for the American

Museum of Safety Devices and Industrial Hygiene,.

which occupies the entire fifth floor at 231 West 39th

How.
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Street, New York. The museum desires exhibits of -

devices and processes for safeguarding life and limb
in connection with woodworking machinery, railway
and marine transportation, mining, agriculture, manu-
facturing of all kinds. One exhibit already consists of
specimens of fifty different kinds of dusts, illustrating
the occupational diseases; accompanying each ‘is a
photograph of a microscopic section of the lungs show-
ing the effect on the worker of coal, iron; brass, steel,
wood, and other dusts. There are also wax models
of lungs and hands illustrating those occupational dis-
eases which attack the bones and skin. All exhibits
accepted by the committee on exhibits will be-eligible
for the gold medal offered by the SCIENTIFIC AMERICAN
for the best device, exhibited at the museum, for safe-
guarding life and limb. All inquiries regarding ex-
hibits should be sent to Dr. W. H. Tolman, director,
231 West 39th Street, New York.

-

HABITS OF THE TARANTULA.
BY C. E. HUTCHINSON.

The great tarantula of the southwestern part of the
United States, like many another poisonous creature,
as well as some that are quite harmless, is much
maligned. It is not aggressive upon man, nor is it
often intrusive, though many an old miner or pros-
pector has “shaken them out of his blankets or boots
in the morning.” Strange to say, tarantulas thus dis-
lodged are usually “the size of a saucer.”

It is often stated that the spider frisks about in the
sunshine on the hot sands of the desert, but in reality
it avoids sunshine when it is hot, and remains well
down in its burrow in the ground. About sundown, it
comes up to the opening and lies in wait just below
the surface. It assumes this position whether it de-
sires food or wishes only to get a bit of fresh air.
It does not travel about in quést of food, even when
hungry, but remains quietly in the attitude described,
often for hours at a time. At the near approach of
a caterpillar, grasshopper, beetle, or almost any crea-
ture of like size, other than its enemy the wasp, it
rushes out and seizes it; but rarely goes farther than
a few inches from the opening. Should the prey, when
first arrested, simulate death, which often is the case,
since usually it is not at once wounded, the spider,
unless it is very hungry, remains quiet until the
insect moves, when the needle-pointed fangs are thrust
into it. By pausing, it learns the nature of the object
seized. The spider then retreats with it into its bur-
row, to feast, where the prey is ground up by the
powerful mandibles, and the liquid portion, upon which
the spider subsists, is sucked out. One fair-sized insect
a week is sufficient to satisfy its hunger, because of
its inactive existence, while it can live several months
without food, even when most active, provided it has
water. The spider will fight and destroy its own kind,
but when equally matched the combatants spar for an
advantage and rarely clinch unless one relinquishes
its vigilance,r when the other buries its fangs in it.
It does not then relinquish its hold until the helpless
captive dies of paralysis, induced by the poison
injected. Death results in ten or twenty minutes.

~ There are approximately seven or eight females to

each male. The adult males are highly energetic and,
unlike their phlegmatic mates, cannot be kept long in
confinement. They wear themselves out in ceaseless

" endeavor to escape. . This striking degree of activity

is an essential attribute, since the females live often

" remote frora one another dnd take no initiative.in the -

courtship.

The tarantula does not dig its own tunnel. It takes
possession of some deserted burrow, usually that of a
pocket gopher, which to the adult spider seems highly
satisfactory. These burrows run, for the most part,
horizontally, but the spider enters through a short
vertical shaft. The burrows are two or three inches
in diameter, but the spider at once restricts the en-
trance nearly to the diameter of its own body. It does
this in a singular and interesting manner, affording a
striking example illustrating the wide resourcefulness
of lowly creatures.. The spinnerets are two flexible
and movable processes upon the under side of which
are long rows of pores from which the silk is drawn
out in a multiplicity of frail threads. With these or-

" gans, free particles of earth on the floor.of the burrow

are covered with a frail gauze which is then wadded
together, along with much of the loose earth, which

adheres to it. The wad is then carried up and pressed

against the vertical wall, where it adheres, when it
is further secured in place with more silk. The wads
may be a half inch in diameter, and often many are
required to finish the task.

In autumn, the spider closes the entrance completely
in this manner, -frequently using a large quantity of
material. It is then ready to pass the winter in a
semi-lethargic state, partaking of no food. In -the
spring it digs its way out. If the burrow is still in
good - condition It is cleaned out, the refuse being
placed in a circle about the opening, where it renders
the abode conspicuous.
antable another one is sought at once. There is evi-
dence tending to show that the spider does not seek

~of December, 42, in 1891.

If the burrow proves unten-.
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another habitation as long as the old one is suited to
its needs; and quite often a number have been found
that had lived at least three years in one place, judg-
ing by the number of discarded skins of suggestive
size found in the burrow. During the growth of the
tarantula, which requires about twenty years, it sheds
its entire skin once each year—in mid-summer. The
event is an important one to the spider, and as it is
then quite helpless, the entrance is previously closed,
a sheet of silk drawn across it sufficing.

In June two or three hundred eggs are produced in
a mass which is at once covered with silk. The tun-
nel, unlike that of the trap-door spider, is not lined
with silk; . therefore to guard the eggs against con-
tamination, while they' are unccvered, the spider firsg
incloses itself in a silk bag, sufficziently large to allow
it to turn around freely. I think that this feature
has not before been described. The discovery was
made by watching ‘spiders in captivity, numerous brief
inspections having been made at suitable intervals,
The subject’s aversion to light and to being disturbed
at this period is quite apparent, and any prolonged or
too frequent inspection causes it to abandon the task,
so the entire operation cannot be learned from a single
spider. Unless it is captured within a few days of the
time that the cocoon is to be made, the spider makes
no effort whatever to preserve the eggs. The large
envelope inclosing the spider is quite frail, but its
distension is insured by attachments to the wall of
the burrow; and while it is very thin it is so closely
woven that the finest dust is excluded. The floor of
this silken cell is raised a little above the floor of the
burrow. Soon after the egg mass is properly inclosed
in its covering, the fabric inclosing the spider is torn
away. The finished cocoon is over an inch in diame-
ter and shaped like a depressed globe. The young
emerge from the cocoon in midsummer and, after shed-
ding their skins, are found to be the size of a house
fly divested of its wings. They remain during the
summer in the maternal domicile, seemingly a happy
family; but in autumn they leave, one by one, each
seeking some hole, suited to its size, which it proceeds
to clean out and barricade in conventional manner.
Nature will favor two, perhaps, out of as many hun-
dreds, and protect them until they die of old age, at
the end of twenty-five or thirty years.

O
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OFFICIAL METEOROLOGICAL SUMMARY, NEW YOIK,
N. Y., DECEMBER, 1907.

Atmospheric pressure: Highest, 30.46; lowest, 29.16;
mean, 30.01. Temperature: Highest, 58; date, 23d;
lowest, 19; date, 5th; mean of warmest day, 54; date,
10th; coolest day, 25; date, 5th; mean of maximum
for the month, 43; mean of minimum, 32.7; absolute
mean, 37.8; normal, 34.1; excess compared with the
mean of 37 years, +3.7. Warmest mean temperature
Coldest mean, 25, in 1876.
Absolute maximum and minimum for this month for
37 years, 68 and —6. Average daily deficiency since
January 1, —0.6. Precipitation: 3.91; greatest in 24
hours, 1.35; date, 14th and 15th; average of this month
for 37 years, 3.39. Excess, + 0.52. Accumulated excess
since January, 1, +0.71. Greatest December precipi-
tation, 6.66, in 1884; least, 0.95, in 1877. Snowfall,
44. Wind: Prevailing direction, west; total move-
ment, 10,419 miles; average hourly velocity, 14 miles;
maximum velocity, 56 miles per hour. Weather: Clear
days, 7; partly cloudy, 13; cloudy, 11; on which 0.01
inch, or more, of precipitation occurred, 10.” Sleet, 14th.
Fog (dense), 23d, 30th.

THE CURRENT SUPPLEMENT.

The current SuppLEMENT, No. 1671, contains an un-
usual number of instructive and interesting articles.
Albert Wells Buel reviews the recent advances which
have been made in reinforced concrete engineering.
How tannery wastes may be utilized is a technological
contribution of value. Within recent years the use
of mechanical devices for agricultural purposes has
developed markedly. The most recent advance of this
kind has been described by the English correspondent
of the ScienTIirFic AMERICAN under the title of “A New
Agricultural Oil Motor.” W. H. Booth contributes a
very good criticism of the gas engine cycle. Sir Wil-
liam Ramsay, well known for his discovery of helium
and his recent radioactive investigations, writes a semi-
popular article on the effect of radium emanation, in
which article he briefly dwells upon his recent discov-
ery that radium emanation has the marvelous prop-
erty of degrading certain elements. One of the most

. helpful articles which has appeared in the SUPPLEMENT

for a long time is one from the pen of the Paris cor-
respondent of the SCIENTIFIC AMERICAN, in which he
describes the recent French aeronautical motors. As
most of us know, French engineers have produced
types of mciors which are extremely light and very
efficient, in fact engines which fall but very little
short of the ideal prime mover for the aeroplane
and the dirigible balloon. For that reason the article
in question should be read by all aeronautical experi-
menters.
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WINTER FIRES,
BY DAY ALLEN WILLEY.

The photographs which accompany this article
forcibly illustrate the great disadvantage when
water is employed for fire extinguishing. These
scenes are not unusual, as any reader who has seen
the ruins of burned buildings in the winter season
will admit. When the temperature gets below the
freezing point, water loses much of its effect, since
it congeals except where it is in rapid motion.
When the temperature goes below zero, as is so
frequently the case in our northern cities, the ob-
stacles which must be overcome by the firemen are
very great. One of the common sources of trouble
is the freezing of the hydrant from which the supply
may be obtained. The smallest leak at the joints
of the hose quickly forms an ice coating, and if
there is much waste water on the ground, the hose
may be so incased in ice that it must be cut out
in order to be handled. At times the ice actually
forms around the nozzle to such an extent as to
greatly interfere with the force of the jet.

We are familiar with the enormous waste of wa-
ter in extinguishing fires—the quantity which does
not reach the fire itself, and may fill the cellar of
the burning building and fiow upon the street. Ex-
perts have calculated, however, that from 60 to 90
per cent of the discharge from hose pipes is non-
effective. In winter this becomes really a' menace,
since it turns to ice so rapidly. With the mercury
around the zero point, every drop which falls upon
a part of the building which is not warm enough
to evaporate the moisture, turns to ice. When a
dozen or more engines are each throwing from 500
to 1,000 gallons a minute upon the walls, through
the windows, and over the top of the structure, it
is not strange that the fire is sometimes protected
by ice walls to such an extent that holes must be
cut .through several feet of ice in order to put the
water from the jets directly on the fire.

Every schoolboy knows that many a common
element is a natural fire extinguisher. They include
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In Zero Weather the Water Freezes as It Falls,
Covering the Ruins with Thick Layers of Ice.
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fire, preventing it from feeding upon the oxygen.
There are so many possible combinations which could
be utilized for the same purpose, either in the form
of liquid or gas, that some inventor who is an ex-
pert in chemistry should give a substitute for wa-
ter, or at least a liquid which would be a powerful
auxiliary to it. The elements we have named, as
well as others, can be obtained in such quantities
that the cost of such a composition should not pre-
vent. it from being prepared in sufficient quantities
to be used on a large scale. Experts agree that a
gas or a liquid could be manufactured and stored
safely in reservoirs properly protected, and that no
reason exists why the compound should not be dis-
tributed through piping, possibly ejected by means
of powerful pumps, as in the case of high service
water systems. The modern hose would be strong
enough and sufficiently impervious to carry the gas
or liquid, so that it could be utilized at a fire in
the same manner as water is now employed.

Apparently the principal problem to solve is that
of the chemist in obtaining a solution which, while
suitable as a fire extinguisher, will not be so affected
by low temperature as water, and will accomplish
much greater results in proportion to the quantity
used. When w- remember that a pound of wood
contains enough heat units to evaporate a gallon
of water, it is not strange that in conflagrations a
score or more engines may throw 25,000 or 30,000
gallons of water every minute upon the fire yet
have no appreciable <ifect, on account of the intense
heat caused by the large quantity of inflammable
material which may be afforded merely by the
floors, window casings, and interior finish of the
so-called fireproof building.

The enormous saving which would be effected by
a practical substitute for water, or one which could
be employed on a large scale in connection with it,
can be appreciated when the fire loss in recent years
is considered. The series of great fires beginning
with that of Chicago and ending with the San
Francisco disaster caused a loss aggregating no less

Falling Walls or Beams Are a Source of Danger.

The Hoses Theniselves Are Often.Incased in Ice.

such substances as soda,
salt, - potash, alum, and
borax. The chemical en-
gine, as we call it, is mere-
ly a metal tank filled with
soda water, into which
sulphuric acid is injected
when it is needed for use.
It seldom carries over 100
gallons of the liquid, but
its action on a fire is so
pronounced that it has be-
come a part of every mod-
ern fire department, and
in many villages is the
only " piece of fire appa-
ratus in setrvice.

Even the small stream
thrown by the hand ex-
tinguisher carried by the
fireman on his back does
such execution that this
apparatus is carried in the
hose wagon. The reason
why the soda water is so
efficient is that it forms a
film or crust upon the

than six hundred million
dollars. It is a fact that
within the last twenty-five
years the total fire losses
have amounted to three
and one-half billion dol-
lars, or nearly one million
more than the greatest
public debt which the
United States has ever in-
curred at one time. Sure-
ly, there is an opportunity
for the chemist to give
practical help by improv-
ing upon the element upon
which we now depend.
— re———
According to L’Electri-
cien, a Vienna firm has re-
cently placed on ‘the mar-
ket brushes made of glass,
which are to replace emery
cloth for cleaning and pol-
ishing the commutators of
dynamos and motors. These
brushes are said to clean

burning mass, and by
keeping the oxygen of the
air from being drawn into
it, smothers or stifies the

A Frequent Source of Danger 3 Mere Shells of Walls Are Often Left Standing, and These at Times

Collapse Without the Slightest Warning.
WINTER FIRES,

the commutators without
scoring the. metal, and
their use avoids the incon-
veniences and dangers of
emery cloth,
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AN APPARATUS FOR INDICATING FIRE DAMP IN COAL
MINES.

The very startling accounts of mining disasters
which have recently found their way into the press
induce the Editor to present once more to his read-
ers an ingenious apparatus invented some years ago
by Mr. Henry Guy Carleton for the purpose of indi-
cating firedamp in mines and of thereby averting at
least one source of danger to the miner. The appa-

ratus consists, essentially, of one or more indicating-

balances to be permanently placed in a goaf or drift
of the mine, and a registering balance to be used by
the observer in the testing room, connected by wires.
Each balance holds in equilibrium a thin glass bulb
of about 300 cubic inches capacity, hermetically sealed.
‘They are counterbalanced at the same moment by the
weights, W and W’, respectively, and hence will be
equally affected by variations in the atmospheric
pressure. Attached to the vertical arm or pointer, H,
of each balance is a soft iron needle, d, gilded to pre-
vent rusting. Its ends plunge freely into helices of
insulated wire, @ and b. .

The helices on both instruments are exactly of the
same size and electrical resistance, and of sufficient
internal diameter to exert but feeble influence on the
needles with an ordinary current. The right-hand
helix of balance No. 1 is connected with the right-
hand helix of balance No. 2, and is supplied at will
from battery II. with a current whose strength can
be lessened gradually and delicately by resistances
thrown into the circuit by the rheostat, enabling the
magnetic force of the helices to be regulated to a
nicety. The left-hand helices are similarly connected,
through battery I. and rheostat. (See diagram.)

The vertical arm, H, of balance No. 2 has a plati-
num tip capable of electrical contact with insulated
screw, c. Connection from binding post 4 to the ver-
tical arm is made by means of the mercury cup, m
(see engraving), into which a wire from the beam is
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dipped. By contact between H and c, the relay in the
observing room is kept closed. Breaking contact
opens the relay, whose back stroke shunts the local
circuit on the bell, ringing it continuously. The re-
sistance coil, g, connected to binding posts ‘3 and 4,
prevents a spark passing when H and c¢ break. The
case surrounding balance No. 2 is of marble or ‘un-
glazed tiling excluding air currents .and dust, yet
admitting gases by diffusion. Chloride of calcium, in
the holder, D’, keeps the interior free from moisture.
The whole is protected from injury by a perforated
iron case, as shown. Once placed in its position in
the mine, its temperature will be constant.

Balance No. 1, in the observing room, is provided
with two riders, moved along the graduated beam as
shown. If more delicate readings are desired, addi-
tional riders of less weight may be also employed, a
separate way being provided on the beam. Balance
No. 1 is incased, dried by chloride of calcium, and
placed in a room artificially maintained at constant
temperature by means well known.

By this arrangement it will be seen:

1. That as the two bulbs, § and &’, are equal in
bulk, and balanced at the same moment, they will be
affected equally in weight by an increase or decrease
in atmospheric pressure.

2. That the right-hand helix of each instrument
will exert the same amount of force on its responsive
needle, both being supplied with current from the
same battery, and that the same rule will apply to the
left-hand helices.

3. That as each instrument is kept in an atmos-
phere of constant temperature and equal hygrometric
condition, it will only be sensitive to a change in the
pressure of said atmosphere or a change in its atomic
weight.

Both instruments are balanced at the same moment
by their weights, W and W’, respectively. The case of
balance No. 2 is then filled with pure fire damp at

(i
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normal pressure, obtained from a “blower”
mine. (This will obviate the necessity of correcting
for that percentage of carbonic acid always associated
with marsh gas in fire damp, as would be necessary
if pure marsh gas were used.)

Care, of course, is taken to keep a stream of the gas
ﬂowiﬁg in, to counteract the diffusion of air through
the case. Bulb, 8’, will now sink, its increase in
weight being about 39 grains, H will break contact
with ¢, and the bell rings. The observer now switches
on battery I, which applies a force of say 45 grains
through helix, a’, to the needle attached to the ver-
tical arm of balance No. 2. This more than compen-
sates for the increase in weight,  H is brought back
to ¢, and the bell ceases to ring. The observer now
throws in small resistances until H breaks again, and
thus finally satisfies himself that the amount of force
applied through helix, a’, of the distant instrument
is just enough to balance it and no more. Now, as
this amount of force is also exerted by helix, a, upon
the needle of balance No. I, its equilibrium is dis-
turbed. Rider, r, is therefore shifted until equilibrium
is restored. The position of this rider equals the
force applied through helix a, equals the force ap-

plied through the helix of the distant instru-
ment, No. 2, and necessarily equals the increased
weight of the bulb, 8’, in pure fire damp.. From this

point, therefore, to zero, the observer graduates his
beam into hundredths and minor subdivisions. The
graduation is then made in similar manner for car-
bonic acid, employing rider, 7, and battery II. In
practice, these gradudtions would be made before the
instruments were placed in position, allowances being
made for the depth and increased temperature to
which each balance is to go.

Thus adjusted, the instrument will act under the
conditions named as follows:

1. Rising Barometer and no “Fire Damp.”—The
pointer of the observer’s instrument will be deflected
to the left. On_applying battery II, both balances will
come to equilibrium with the same amount of elec-
trical force, the distant instrument indicating by the
bell, as described.

2. Falling Barometer and no “Fire Damp.”—The
bulbs in both instruments will sink when the atmos-
pheric pressure is below the point at which they were
adjusted. Equilibrium will be restored to both by
force applied from battery I, as described.

3. Rising Barometer- and “Fire Damp.”—The ob-
server will find, on applying current from battery II,
that the distant instrument comes to equilibrium with
a weaker current than his own. Keeping that in equi-

librium by the current, he nmioves the rider, r, until his .

own balance is in poise. The position of this ridef
necessarily gives him the percentage of fire damp in
the case of the distant instrument.

4. TFalling Barometer and “Fire Damp.”—Both bal-
ances are disturbed, but balance No. 1 is oxly affected
by the change in barometric pressure, while balance
No. 2 is affected both by that and by the fire damp.
Hence, the power now applied by battery I, sufficient
to balance the distant instrument, will overweight the
observer’s. The amount ‘of this overweight is deter-
mined, as before, by rider r, and the percentage of fire
damp is given.

The tests for carbonic acid are similar, rider 7’ being
found necessary to restore equilibrium to the observ-
er’s instrument.

Applied to a general system, a number of balances
like No. 2 would be placed in various portions of the
mine, the left-hand helices all being on one circuit,
and the right-hand helices on another, connected with
the one balance to be used in the observing room.
Separate wires would be run for the bells serving to
indicate the movements of each instrument. The tests
would then be simultaneous, full battery power being
thrown on, and then gradually weakened by the rheo-
stat; measurements being taken on the observer’s bal-
ance as each bell gave warning that one or more of
the distant balances were in equilibrium. These tests
could be frequently made, and notification promptly
signaled to the miners in any drift in which a dan-
gerous percentage was observed, or to the fire boss
and his assistants. ’

The percentage of carbonic acid exhaled from coal
usually runs from 0.30 to 2.1 per cent in fire damp,
varying in different mines, but practically constant
in any one. There may be a sudden increase by an
explosion, but ventilation would soon restore the nor-
mal condition. The quantity produced by the lamps
and men is insignificant, since the ventilation neces-
sary to keep the mine free from fire damp sweeps
away the carbonic acid from this source as fast as
formed.

‘Should it be desirable to test for marsh gas only,
balance 2 may be surrounded by an air-tight case, pro-
vided with a tube opened or shut at will by a mercury
valve operated by an electro-magnet controlled from
the observing station. This tube would be opened for,
say, five minutes. During that time the external gases
would diffuse perfectly through the tube into the case,
but both moisture and carbonic acid would immediate-

in the.
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ly be absorbed by caustic potassa placed in D’. The
tube would then be closed, and measurements taken,

pure marsh gas being the standard. These tests would -

be made as often as desired, the observer having full
control of the valves on all the instruments and oper-
ating all on one circuit. .

While a separate circuit is shown for the right-
hand or left-hand helices, it is practicable, by a simple
device arranged by the inventor, to operate either
helix at will from the observing station, and yet use
but a single circuit.

With bulbs of 300 cubic inches capacity, a balance
weighing to one-tenth of a grain will give the per-
centage of marsh gas to one-third of one per cent.
The bulbs weigh six ounces.
lessened 86 grains by filling them with pure hydro-
gen. A reading to one-third of one per cent is close
enough in practice.

The instrument is especially designed for use in
goaves, where large accumulations of the gas are more
liable to form. A decrease in atmospheric pressure
forces it out in the workings, where it may be fired by
a shot, a defective lamp, or other causes. It having

been settled that the explosions supposed to be wholly

due to coal dust depend on marsh gas in conjunction
with the dust, the necessity for close watch upon even
small percentages is obvious. -

As marsh gas spreads with tolerable rapidity, one
instrument will guard a considerable area, especially
in a goaf where ventilation is neglected.

Aeronautical Notes.

According to recent reports, it appears that the Ital-
ian government is taking measures to construct an
airship upon the plans of Major Morris of the Engi-
neering Corps. Major Morris first. applied to the War
Department in order to have his plans carried out, but
he was unable to secure the necessary appropriation
for this purpose. However, he succeeded in interesting
King Victor Emanuel in the matter and in this way
was able to secure a credit of $80,000 in order to build
the airship. Accordingly he set about constructing it,
and it is said to be nearly completed at present,
although the matter has been kept quite secret up to
the present time.
first trial of the new airship upon Lake Bracciano, not
far from Rome, and that the results were all that could
be_expected. In view of this, it is intended to use the
airship in the next military maneuvers of the Italian
army.

Santos Dumont has been occupied of late with his
new aeroplane, No. 19, which we have already de-

scribed. The new two-cylinder horizontal motor is

now in very good shape, and the aeronaut is quite well
satisfied with it. As to the propeller, however, he has
decided to make some changes which he thought would
be preferable, after some of the trials he already made,
and the single screw of aluminium is now replaced by
two propellers of smaller diameter.. These latter are
mounted in the front part of the framework, and are
driven by belt from the motor, They run side by side,
and in opposite directions. Built of a wooden frame
covered with silk canvas, the new propellers were

constructed after M. Tatin’s design. As to the motor, it

will be remembered that it is air-cooled, and there is
therefore no water tank mounted on the flyer. The gaso-
line tank, which contains about 2 liters (one-half gal-
lon), has now been placed at a higher level in order to
secure the best pressure on the carbureter. - The un-
favorable weather which has prevailed of late has pre-
vented trials from being made, but it is expected to

begin the preliminary flights as soon as the weather.

will permit.

BELGIUM’S PROPOSED MILITARY DIRIGIBLE.—It is pro#
posed- to construct a new military airship in
Belgium, should Parliament vote the $20,000 which
will be needed in order to carry out the present plans.
The design of the airship is due to Commandant De
Saint-Marcq, of the Aerostatic Corps of the Army En-
gineering section.. He is now engaged in finishing the
plans, which embody some original features, and he
claims to have found a new combination which will
make it possible to drive the airship at high speed
or to allow it to remain in the air for a long time
when traveling at low speed. Another arrangement is
intended to overcome the disadvantages of the critical
speed such as were pointed out by Col. Renard. He
will endeavor to suppress the pitching of the balloon
and to increase the security of the aeronauts.. An im-
provement is also noted in the propellers, and the in-
ventor claims to have a theoretical output which is 84
per cent higher than what is obtained at present. The
interior ballonet is dispensed with, and should the
balloon become torn, it will be able to descend as a
parachute. The new balloon is to have gas-tight com-
partments, but will not have a metallic framework in
the interior. Owing to the design of the compart-
ments, the balloon is automatically transformed into a
parachute in case of accident.

The principal dimensions of the new airship are as
follows: Total length of envelope, 60 meters (196.8
feet); diameter, 10.6 meters (34.76 feet); circumfer-

This weight may be -

It is also stated that he made the

- first six months of 1907.
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ence at point of greatest diameter, 33.284 meters
(109.17 -feet); surface, 1,900 square meters (20,364
square feet); total capacity, 3,750 cubic meters
(132,331 cubic feet); corresponding 1lift, 4,125 kilo-
grammes (9,075 pounds); speed in still air with two
propellers operating, 50 to 55 kilometers (31 to 34
miles) per hour; speed with one propeller only, 35 to
40 kilometers (2134 to 2434 miles) per hour; horse-
power at 900 R. P. M., 120; diameter of propellers, 7
meters (22.96 feet); number of revolutions of the
propellers, 225; speed at their periphery per second,
80 meters (264.4 feet); length- of the keel, 33 meters
(108.24 feet); length of the body framework, 114
meters (4.92 feet); capacity of blower for ballonets,
3,600 cubic meters (123,000 cubic feet) per hour; mo-
tor operating blower, 6 horse-power.

The weights of the different parts of the airship are
as follows: Balloon envelope of .rubber-coated cloth,
700 kilogrammes (1,540 pounds); ballonet, valves, prow
in a vertical plane, suspension and rigging, rudder,
etc., 540 kilogrammes (1,188 pounds); nacelle or body
framework, 350 kilogrammes (770 pounds); 2 motors,
480 kilogrammes (1,056 pounds); 2 propellers, 150
kilogrammes (330 pounds); flywheels, shafts, radi-
ator, gears, movements, supports, bearings, tanks, oil,
water, gasoline, piping, 245 kilogrammes (539 pounds) ;
other accessories, 135 kilogrammes (297 pounds); gas-
oline for a 10-hour trip, 360 kilogrammes (792
pounds, or 132 gallons); water, 30 kilogrammes (66
pounds); 5 persons, 400 kilogrammes (880 pounds);
ballast, 45 kilogrammes (99 pounds); total, 4,125 Kkilo-
grammes (9,075 pounds).

Engineer Louis Godard prefers to employ two mo-
tors of 60 horse-power each, driving separate propel-
lers which turn in opposite directions. In_ case of
breakage of one propeller or motor, the airship, driven
by the other power plant, can still make 20 to 24
miles an hour, which will enable it to return to its
starting point instead of drifting at the mercy of the
wind. The propellers used on this airship are the
largest that have ever been tried on a vessel of this
character. They are a trifle larger in diameter even
than those employed by Maxim upon his large aero-
plane with which he experimented in England over a
decade ago.

M. Louis Bleriot made an official entry at the Aero
Club in order to try for one of the 150-meter prizes
which had been established by the Aviation Commis-
sion. He made two trial flights, one of which brought
him within 5 meters of the finish, but at the same
time he came very near having a serious accident. As
it was, his aeroplane suffered much damage from a
fall which it had. In the presence of the official
timekeepers and others, among which were Santos
Dumont, E. Archdeacon, Victor Tatin, and other well-
known aeronauts, he succeeded very well in the first
two flights, and it was thought that he had covered
the distance. But upon measuring this, it was found
that he lacked reaching the finish by the above
amount. At 3 o’clock he started out for a new flight,
ond sailed along in gcod shape at a height of about
ten feet, but coming down to the ground, the carry-
ing wheel on the.left side gave way under the shock
and this made the left wing of the flyer to dip over
and scrape along the ground. The rear part struck
the ground -violently and was much damaged by the
accident, burying the pilot, and it was feared that he
-might be injured. Fortunately he escaped with a
few bruises, although it took some time to free him
from the wreck. The aeroplane is quite broken in
many parts, the helice is twisted and a shaft broken,
while the framework is distorted and the rear part
much broken up. As to the wings, they are in better
shape and suffered the least from the accident. The
Antoinette motor did not receive any damage. M.
Bleriot will at once set about repairing his flyer, and
it is thought that he will be in shape to continue his
fiights within two weeks.

Cheaper Radium.

Three grammes of radium (about. forty-six grains),
the largest quantity yet produced at one time, has been
extracted by the Imperial Academy of Sciences of
Vienna, from ten tons of uranium and pitchblende
given them by the government from its mines in
Bohemia, and although the crude material cost noth-
ing, the extraction alone amounted to $10,000. This,
however, cheapens the cost of radium considerably,
for the three grammes, approximately, above men-
tioned, were obtained at one-third the cost of previous
products which, it has been estimated, would be worth
not less than $3,000,000 an ounce. A small fraction of
the yield has been presented to Sir William Ramsay,
the English scientist, for experimental purposes. A
part will be used by other researchers to test Prof.
Ramsay’s theory regarding the breaking up of radium
into other elements.
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Denatured alcohol to the amount of 1,744,272 gal-
lons was produced in the United States during the
The free alcohol law took

effect on January 1, 1907.
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The Moth-Proofing of Woolens,
To the Editor of the SCIENTIFIC AMERICAN:

Holland, in his recent book on ‘“Moths,” says that
the depredations of the clothes-moth annually cost
citizens of the United States enough to pay the in-
terest on the national debt.

As is well known, this destructive immigrant from
the old world multiplies rapidly, laying its eggs in
furs or woolens. If undisturbed, wormlike larvee
hatch from the eggs and subsist upon the wool until
they attain the form of the adult moth. Costly tap-
estry and humble flannels are alike riddled by them,

Wwhether the fabric be wholly or only partially of the -

hairs of animals.

When living at Swatow, China, my house there was
in experlmentmg'

infested with clothes-moths; and
with various substances with a view to riddmg my

dwelling of these and other insect pests, I found alum‘

to be preventive of the ravages of the clothes-moth. -

gave the efficiency of alum a ‘severe test by. mak1ng~
immersing these-
cords, to the number of a score or more, for some"

picture cords wholly of woven yarn,

hours in a saturated solution of alum, and then using
the cords for suspending rather heavy pictures. ’Ifhe
cords thus treated showed no sign of weakness duting
the ensuing three years or more.

A basketful of worsteds that I had used in testmg
the Chinese for color-blindness, by Seebeck and Holm-
gren’s method, was likewise treated with alum, and

was afterward left standing open and undisturbed-

for over two years without its being the ‘least moth-
eaten. The tints of the worsteds were not altered by
the alum-water, although some of the skeins were of
delicate shades of blue and pink as well as of red,
green, and brown. For soaking these worsteds I was,
of course, careful to use clean solutions, keeping each
color apart from all others during the submergence.

Shawls and other fabrics, likewise soaked in alum-
water, remained intact for several years, with only
the alum as a defense against moths.

The alum does not evaporate, and is therefore a per-
manent protection to unwashed fabrics. One .pound
of alum to four quarts of water generally made a suffi-
ciently strong solution. Crude alum is not expensive.
If the alum were used by the dyer to treat the dyed
yarn, thus making the fabric woven from it moth-
proof, these fabrics would have a higher commercial
value; the labors of clothiers, merchants, and house-
keepers would be greatly lessened, and homes might
display beautiful rugs, carpets, and curtains all the
year through. ApELE M. FIELDE.

Seattle, Wash., November 24, 1907,

Japanese Marksmanship.
To the Editor of the SCIENTIFIC AMERICAN:

The recent war scare between Japan and this coun-
try, has vividly recalled an episode of the Russo-Jap-
anese war, which no doubt would interest the readers
‘of the ScCIENTIFIC AMERICAN, as it plainly shows the
cleverness of the Japanese, and also gave those fortu-
nate enough to witness it a-'very poor opinion of their
much-vaunted marksmanship.

On September 20, 1904, the U. S. gunboat “Villa-
lobos,” on which I was serving as electrician, left
Peitaho, in-the Gulf of Pechili, early in the morning
for Chefoo.

We took a course which brought us at 5
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impression of being blockaded by a larger fleet than
was actually the case. S. M. HENDERSON.

246 .Elm Street, Albany, N. Y.

‘Experiments with Aluminium,
To the Editor of the SCIENTIFIC AMERICAN:

While experimenting with aluminium as a negative
element in batteries, the following phenomena were
observed, which may be interesting to some of your
readers:

Aluminium may be dissolved in a caustic soda so-

GROWTH IN TEN MINUTES ON AMALGAMATED
ALUMINIUM RODS.

lution according to the following well-known reaction:
6NaOH + 2A1 = Na, A1,0, + 6H. -
If fresh aluminium and water be added to the above
product, the action will continue with the production
of hydrogen and considerable heat, the sodium alu-
minate seeming to act as a catalytic agent, probably in
the following reaction:
2A1 + 6H,0 = Al,(OH), + 6H.

‘While ordinary aluminium is very rapidly dissolved
by caustic soda solution, if it be amalgamated by thor-
ough cleaning with hydrochloric acid or a dilute so-
lution of caustic soda and rubbed well with mercury,
it will not be dissolved unless placed in electric con-
nection with a more electro-positive element. In this
way aluminium may be used to replace zinc in bat-
teries whose electrolyte is  alkaline.. There seems to
be no advantage in aluminium-over zinc in acid or
neutral solutions, though with alkaline solutions the
e.m. f. with .aluminium couples is greater than with
corresponding zinc couples.

While ordinary aluminium is not changed when
placed in water, a rod of amalgamated aluminium will
slowly give off hydrogen when placed in water.

An amalgamated aluminium rod in the open air will
be almost immediately covered with a grayish white
coating of a hydrate. This will gradually grow and
flake off for a considerable time. If a rod of drawn

aluminium wire be amalgamated about one-fourth its -

length and fastened by its base vertically, amalgamated

~carbon dioxide as ten persons.
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edition of the ScIENTIFIC AMERICAN, and in view of
the possibility of the hand grenade being adopted, of-
fer the suggestion that, if it is put into use, it would
be desirable to supply soldiers, using the grenades,
with slings, thereby considerably increasing the dis-
tance to which the grenade could be thrown, without
the use of any form of mortar.

No doubt, with a little practice, our soldiers could
acquire considerable accuracy of aim in using the
sling in eonjunction with the grena.de; also the sling is
so light and simple that \i’t would add practically no
bulk or weight to the present equipment.

AMEDEE V. REYBURN, JR.

St. Louis, Mo., December .23, 1907.
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Use of Gas from a Hygienic Standpoint.
To the Editor of the SCIENTIFIC AMERICAN:

There appeared lately in the SCIENTIFIC AMERICAN
SUPPLEMENT an address by 'Prof. Lewes entitled “Use
of Gas from a Hygienic Standpoint,” in the first in-
stallment of which the author discusses gas versus
electric- illumination from the health point of view.

The article is cleverly writtén, and presents a num-
ber of important facts, without however giving the
necessary data to support his conclusions. ThlS ‘may
be due to the wish of the author to draw the fire of
his critics, or again it may be merely a report of the
hasty experimenting of an enthusiast. As it stands,
it appears that the following criticism applies.

The author repeatedly refers to a hall which he has
“in mind,” and then proceeds to state his opinion of
the relative amounts of carbon dioxide when lighted
by gas and by electricity. "He gives no measurements
in either case; and while he emphasizes the impor-
tance of ventilation, he neglects to state the method
and the measure of ventilation of the said hall. My

. personal opinion is that when a hall is comfortabiy

filled with people, the amount of carbon * dioxids
thrown off by the gas burners is very much less than
that thrown off by its human occupants, and therefore

“the 1mportant question is not the illuminant but the

ventilation, - would also be the case in a moderate-
sized li'ving rsom were it as proportlonately filled
with persons as the hall.

To illustrate the point, the common rule in America
is that one gas burner throws off as much carbon
dioxide as five persons. Two of them, enough to
illuminate an ordinary room, will throw off as much
Such a room, how-
ever, crowded to the same extent as the hall, would
hold from thirty to fifty persons, who would con-
tribute from three to five times as much carbon
dioxide as the burners.

To return to Prof. Lewes’s paper; the data which
he gives for the gas and electrically lighted rooms are
worthless unless he states the degrees of -ventilation
in both cases. He does not even state whether the
rooms were occupied or not, nor how many persons
were in them, nor how long they remained. Again,
he does not state how long the two Welsbach burners
were burning, ner how long the electric lights were
burning. You will appreciate that the condition of

the air is a progressive one, affected by all the things

that I have mentioned, and which the author fails té
definitely set forth.

' His statement as to the destruction of germs and
organic material by gas fiame has more rhetorical
strength than fact to support it. Can you conceive
that the gaseous envelope of a mantle or fish-
tail flame—and it is only at the approximate

P. M. to within eleven miles of Port Arthur,
when we sighted a floating mine and stopped
to fire at it.

Three or four rounds were fired from the
6-pounder on the quarter-deck, when we no-
ticed a torpedo boat coming toward us from
the east, and steaming about 18 knots. It
proved to be Japanese T. B. 66. They nearly
ran down the mine in spite of our signals to
them. When they noticed it they sheered off,
and after placing themselves so that we
formed a triangle with the two boats and
the mine at the extremities, commenced fir-
ing with their forward 1-pounder. The ex-
hibition they gave would have been laugh-
able under other circumstances, but we were
too close to find much humor in it. Their
shots were all high, and many varied at

surface of the flame that such destruction
can take place—can you conceive that this
small surface can in any measure at all de-
stroy the organic impurities?

Neither can the trace of sulphur dioxide
contribute materially to the destruction of
the noxious portions of the air. You will
note also that the author was very careful
to avoid any statement as to the poisonous
effect of sulphur dioxide itself, even in small
quantities. He neglects also to discuss the
hygienic effect of carbon monoxide whi¢h is
found in improperly regulated Welsbach man-
tles, and is a toxic poison. J. H. SMITH.

New York, December 12, 1907.

———4 -

Interesting fossil finds have been made in

least 15 deg. on either side. Then seven or
eight seamen commenced firing with rifles.

After watching them for a few minutes
and steaming into safer water, we fired two
rounds with our port 1-pounder, the second breaking off
a plunger and sinking the mine. We were close enough
at one time for me to take the photograph, showing two
dummy smokestacks of canvas placed over frames.
These were probably used when other boats were being
repaired in Japanese navy yards by running in sight of
Port Arthur with the two steaming stacks, the first
and third in the photograph. Then after running out
of sight, returning with first one and then both of
the dummy stacks in position, giving the Russians the

PHOTOGRAPH OF A JAPANESE TORPEDO BOAT, SHOWING DUMMY

SMOKESTACKS.

part on top, this growth with the rod will resemble
somewhat a palm tree in shape, as the growth will .

radiate from the rod in strata which seem to be gov-
erned by the “grain” of the rod by drawing.
Montgomery, Ala. A. M. KENNEDY.

O

The Sling for Throwing l;lalid Grenades,
To the Editor of the SCIENTIFIC AMERICAN:
I have read with interest the article entitled ‘“The
Hand Grenade in Our Army,” as given in the latest

the San Gabriel Valley, California, by labor-
ers working on an outfall sewer for the
city of Los Angeles. At a depth of about 100
feet under the Inglewood hills, which lie
between the city and the ocean, they came upon
two large skeletons. These they supposed to be giant
saurians, but some of the bones were sent to the
Smithsonian Institution, who report that one is a skele-
ton of Elephas columbi, while the other was that of a
mastodon—npossibly of a new species. Other bones have
been found and there is hope that some perfect skele-
tons may be obtained. In another part of the -excava-
tions the workers have come across flints and other
traces of early man,
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A RAILROAD IN MINIATURE—A TOY LINE WHICH
COST $50,000.
BY W. G. FITZ-GERALD.

It is surprising to find how many engineers and
rich men amuse themselves with toy railroads. Apart
from miniature systems that actually carry passengers
(usually children) and freight of the mildest, the
palm for the most elaborate and costly railway ever
constructed must be awarded to England.

Its owner is Mr. Percy H. Leigh, of Worsley, one of
the suburbs of Manchester. “Some men spend their
money on race horses, others on yachts, and so on,”
Mr. Leigh remarked; ‘“but this railroad of mine dis-
tracts me more than any of these things.” Since noth-
ing short of absolute perfec\tion in every detail was
aimed at, it is not surprising that, from first to last,
well over $50,000 has been spent upon this costly
hobby. Instructions were issued to the contractors
who built and equipped the ‘“road” that there were to
be no dummies, and every device and fitting was to be
carried out accurately to scale.

The “country” through- which the railway runs is a
huge single-storied building of one room, 90 feet long
and 30 feet wide. It has been added to Mr. Leigh’s
residence, and was specially constructed so as to give
the line suffi-
cient range for
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the “offices of the management.” In front of the
building is a platform 24 feet long, with the usual
seats and other conveniences for passengers. This
platform is sheltered by a glass roof, while the gates
admitting to it are of the regular palisade type. At
the very end is a passenger footbridge of trellis work,
covered over; this stands high above the line and is
reached by two staircases.
the “passengers” not to cross the track by any other
means; at the same time there are level crossings for
the greatly daring. Behind the station proper is the

One notices warnings to.
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‘tables are provided to take locomotives and tenders.

These tables have four levers for the points, and are
likewise fitted with spring buffers. As the train passes
on its way it takes a long cutting of some 40 feet, and
2 feet in depth; the sides of this cutting are ¢overed
with grass, and on top of both sides a dwarf hedge is
planted by way of scenic attraction.

Beyond the cutting the railroad is crossed by a
bridge; and before reaching the second station, Beech-
vale, a long and somewhat dreadful-looking tunnel has
to be negotiated; its actual length is 18 feet. The

locomo -
tive with its

successful op-
eration, and
also to afford
protection
from damp and
bad weather.
The room
has a double
floor—first the
wooden one
on which stand
trestles sup-
porting the
track, and then
two or three
feet below
comes a foun-
dation floor of
concrete. An

\».‘\;\Q\v\\‘#\x\g\ _

tender is 5 feet
long and 18
inches high. It
is a 6-inch-gage
exact duplicate
of an express
engine of the
London &
North Western
Railroad. The
only points in
which it differs
from its proto-
type are, first,
a smaller num-
ber of tubes in
the boiler; sec-
ond, the model
has no injec-
tor; and third,
steam is gotten
up by a char-
coal fire kept
at ‘great heat
by a special
blast. Engine

]
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freight depot and
sidings, some 40
feet long. Some of
the freight sheds

even tempera-
ture all the
year round is
secured by means of hot-water pipes. The system is
known as the “Oakgreen and Beechvale Railroad.”
The road-bed is of pitch pine, mounted on sixty-five
trestles some 3 feet from the floor; and the track ex-
tends to 276 feet of a double line of rails.

There are 1,200 feet of rails in all and they were
specially rolled for Mr. Leigh in Sheffield. These rails
are all of mild steel, double-headed, about an inch
high, and some of them nearly 12 feet long. They are
fastened down to 2,000 pitch pine sleepers by means
of 4,000 malleable cast-iron chairs—rails are not spiked
down in England—held in place with hardwood wedges,
and 16,000 screws. All the fishplates, bolts, and nuts
used in joining the rails together are exact miniature
reproductions of those seen on the London & North
Western Railroad, which is the standard system of the
United Kingdom. .

-The track is ballasted with about half a ton of lime-
stone chips, and the gage is 6 inches. The line starts
from Oakgreen, the principal station, where are located

The Train Emerging From the 40-Foot Cufting.

are 4 or 5 feet long.
The stations, and
indeed the whole
system, are beautifully lighted with electric lamps
fitted with reflectors. In all there are 58 of these soft,
restful lights, and a specially tall one is established
in the freight depot in order to carry on work. These
lamps are supplied from storage batteries placed under
the track, and their capacity is enough to light up the
whole room without bringing the gas into requisition.
Electric lamps also light the signal cabins and posts
along the line.

In one s/ignal box are no less than 26 levers, from
which stretch flexible wires to the signal posts. Of

‘these last there are a round dozen, 3 to 4 feet high,

and fully equipped with semaphores‘and lamps show-
ing red, green, and white. Besides these the signal
cabins also work sixteen sets of points by means of
rod connections and levers. Every detail in the mat-
ter of signaling and shunting has been thought out
and executed with amazing accuracy, so as to heighten
the effect of reality which is the chief impression

given by this extraordinary toy system. Two turn- .

The Train Pulling Into Beechvale Statjon.

and tender cost
$1,800 and took
» ‘nearly nine
months to complete. Altogether this marvelous little
system took upward of two years to build, of which
period one-fourth was occupied in fitting up the huge
room in which the train runs. .

The speed of the engine on the straight is about six
miles an hour, and of course considerably less on the
curves at eilther end. These are 26 feet in diameter.
Some difficulty was experienced by the contractors in
getting these curves exactly right, as the 6-inch gage
of the railroad introduced an entirely new problem in
construction. The powerful little engine can travel
six times round the entire length of the system with-
out a renewal of its charcoal fire.

Needless to say, there are both passenger and freight
trains. The former consists of four cars; and the
usual first, second, and third class of European rail-
roads are carried out with a regard for detail in up-
holstering that is almost amusing. Hat racks, window
blinds, mirrors, lavatories, carpets, and so on, are all
forthcoming; but the third-class is appropriately aus-
tere, with bare polished wood.

The luxurious passenger cars are mounted on bogies
and are completely equipped with carriage springs,
grease boxes for the axles, spring bﬁffers, draw bars,
and screw couplings. i

The freight train of this little system is equally re-
markable in its way, being composed of ten cars and

QOakgreen, the Principal Station

of the Line, Where the Office of the Management is Situated.

A RAILROAD IN MINIATURE-A TOY LINE WHICH COST $50,000.
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a guard’s brake-van, fitted with a screw-down brake of
the usual English kind. Accommodation is provided
for every kind of merchandise from coal to cattle;
and in the freight depot will be found appropriate
loads consisting of logs of wood, masses of slate and
marble, casks
of beer, and
so on. All the
freight cars
are fitted with
hand lever
brakes, tarpau-
lins, chains,
hooks, stanch-
ions, and every-
thing necessary
for handling
the freight
trafic of the
railroad.

Each car was
modeled with
scrupulous aec-
curacy from
the London &
North Western
system, which
took a friendly
interest in its
toy neighbor,
and lent draw-
ings and mod-
els for copy-
ing. Needless
to say, people
flock from far
and near to see
Mr. P. H.
Leigh’s won-
derful minia-
fure Trailroad
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ropes to prevent their falling while cutting grades.
The first 20 miles out of Skaguay cost $2,000,000, and
the average cost of the road from Skagway to Summit
was something over $100,000 per mile, From there to

its end the expense was greatly in excess of what a
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this famous gold region without difficulty. Though
several trails were formerly used to reach the inland
gold fields of the Yukon from the coast, the most
famous were the Chilkat and the White Pass, the
former known as the Dyea and the latter as the
Skagway. The
latter trail be-
came popular
in1897. Itwas
constructed by
a British cor-
poration, os-
tensibly to se-
cure a charter
from the Cana-
dian govern-
ment, and if
began with a
wagon trail
starting from
Skagway Bay,
an inlet of
Lynn Canal.
That summer
the trail was
extensive-
ly used, as the
rush to the
gold fields had
commenced.
Immediate-
ly Skagway, a
town of tents
and shacks,
grew into a
young city of
far more sub-
stantial con-
struction, and
in a very short
time was

in operation,
and it has al-
ready realized
many thousands of dollars for charitable purposes.
———— et st
THE MOST WONDERFUL RAILROAD OF THE NORTH,
BY EATHERINE LOUISE SMITH.

Alaska is the greatest scenic country in the world,
an empire of the North where nature has been lavish
in a combination of sea and mountain views that are
colossal and sublime. The fjords of Norway, the aus-
terity of the Russian steppes, the grandeur of the
Rhine and the Alps, are all combined here to make
scenic beauties that almost surpass the imagination
of man. Rugged, wild, and undeveloped as the greater
part of this vast territory is, it nevertheless possesses
an extraordinary piece of engineering work, rivaled
in but few other countries, no matter how far advanced
in civilization. This is one of the most remarkable
railroads in the world, running from Skagway inland,
connecting the seacoast with the interior. By  means
of this railroad, the White Pass and Yukon, the trav-
eler can to-day traverse in a few hours a stretch of
country that ten years ago was almost impassable.
The White

The Steel Cantilever Bridge Spanning the Canyon, in Process of Construction.

similarly constructed road would have cost in the
United States. The building of this road over the
once-dreaded White Pass to White Horse, where it
meets river and lake steamers for Dawson and Atlin,
has robbed the journey into the interior of many of
its former terrors, and has made it possible to visit

The Valley About Three Miles from Skagway.

thriving with
almost every
branch of in-
dustry. Work on the railroad was commenced in 1898
by Mr. E. C. Hawkins, the chief engineer. When he
arrived at Skagway with his crew of men, he found
the maps and reports of this perilous region, which
had been furnished him, were so inaccurate as to be
worthless. New surveys were immediately undertaken,
and after five
different expe-
ditions, horses

Pass and Yu-
kon Railroad
is a revelation,
a fitting climax
to the thou-
sand miles of
inland sea that
stretqhes from
Seattle to Ska-
gway, Nature’s
art gallery
seems unfold-
ed in the pan-
orama of moun-
tains, glaciers,
gorges, cas-
cades, valleys,
and streams
that can be
seen from a
car window on
this road.

The engineer-
ing work in
the construc-
tion of the
road was
among the
most daring of
modern times.
It is built on
mountain sides

and railroad
material were
landed and the
work com-
menced. Two
months later
the first train
was run for
five miles out
o f Skagway,
an historical
event, as it
was the first
railroad to car-
ry passengers
in Alaska, or
at any point as
far north as
this on the
American con-
tinent. After
tremendous
difficulties, the
track was laid
as far -as Summit, and
amid great enthusiasm the
first train arrived at White
Horse. The progress of
the road was watched with
the greatest interest, not
only by the miners of
Alaska, to whom it meant
so much, but as well by
the technical world at
large; for while every
mountain road is difficult
to build, this one was at-
tended by more than the
usual difficulties.  Aside
from almost impassable
stretches of country which
had to be traversed, the
scene of operation was a
thousand miles from the
base of supplies, as every-

so steep in
portions that
men had to be
suspended by

Middle Lake, B. C., on the White Pass and Yukon Railway, Showing a Crowded Excursion Train.

THE MOST WONDERFUL RAILROAD OF THE NORTH.

thing was, perforce,
shipped from Seattle and
Vancouver. In one place,
a cliff 120 feet high, 70
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feet deep, and 20 feet thick, had to be blasted away
in order to get space for the roadbed. Notwithstand-
ing that the road spans mountains 6,000 to 7,000 feet
high, there is. but one tunnel on its entire length.
Eighty-one miles from Skagway, the road runs
through the bed of a lake. During the building, difficulty
was experienced in securing a feasible line along the
shore of this lake. Therefore, it was prbposed to lower
the water level of the lake about 14 feet.by excavating
an outlet channel. After this was completed, the water
soon cut its way into the sandy hill through which the

outlet had been excavated, and in the end the lake

level was reduced over 70 feet. This made it neces-
sary to construct two large bridges over the great
canyon formed by the outlet in the hill. To-day the
road runs directly through the,'former bed of the lake.

Altogether, about 35,000 men were employed in con-
structing the road, and strange to say, but thirty-five
died from sickness and accident, an extremely small
proportion under -the circumstances. The workmen
were fortunately of an extremely intelligent class of
men. Many were prospectors, anxious to reach the gold
fields, but glad to work during the winter while wait-
ing for the opening of navigation. Others again la-
bored to replenish their exhausted capital in order to
start out on further prospecting trips. This feature
of the construction was not, however, without its at-
tending disadvantage. For instance, in one day 1,500
men without warning drew their ray, abandoned the
work, dnd started pell-mell for the Atlin country in the
northern part of British Columbia, on the rumored
discovery of new gold fields. ) )

Recently, the original construction has been im-
proved in many places. Switchbacks, trestles, and
bridges have been replaced by more modern steel con-
structions, fills, and cantilever bridges.
operated daily, except Sundays, throughout the year.
During the winter a rotary snowplow keeps the track
clear, and it is seldom that snow delays the trains for
more than a few hours. Furthermore, the track is con-
stantly patroled to insure that bowlders falling from
the precipitous mountain side, rising on one or the
other side of the roadbed, may not cause a wreck. In
winter the -trains connect with an ‘excellent stage ser-
vice to Dawson, which replaces the boat service of the
warmer season.

Three other Alaskan railroads, though in themselves
of no great rize, deserve notice because they are pio-
neering efforts of this character in a country that is
practically a wilderness. They are the Alaskan Cen-
tral, which runs inward from Seward on Resurrection
Bay; the Council-Solomon road, from the mouth of the
Solomon River on the shore of Behring Sea inland to
the placer fields; and a unique little stub line called
the Wild Goose, which runs from Nome to Dexter
Creek. . .

The journey from Skaguay to the terminus of the
‘White Pass and Yukon Road keeps the traveler in a
perpetual state of wonder. After twice crossing"the
Skagway River, which runs in a narrow valley be-
tween high mountains, the train begins the ‘ascent of
the frowning fastnesses. The track follows the east
bank of the river, until at the end of the seventh
mile it reaches Rocky Point, a place so precipitous that
the track is laid upon a bed blasted out of an almost
perpendicular wall of solid rock. From this point of
vantage is obtained a magnificent view of Skagway
and the Lynn Canal, which is lost after .passing the
hanging rocks at Clifton, and the Pitchfork Falls. The
latter is a waterfall 1,500 feet in height, which received
its name from passing miners, because two-thirds of
the way down it divides into three streams. At this
point, hundreds of feet Delow the car, one can look
down and see the old White Pass trail in the canyon,
over which the intrepid prospectors toiled to reach
the diggings.

Across the canyon loom up the serrated peaks of the
Sawtooth Mountains, and as the road winds high above
the river, a glimpse of White Pass City is seen a
thousand feet below, in the days of the old trail a
town of a thousand inhabitants, but now comprising
merely a few log cabins. Winding continually on its
sinuous way around the mountains, making horseshoe
curves, passing great glaciers, and
always ascending, the train tra-

The road is -
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lice station; but is to-day simply a railroad lunch-
room. Nearby-is Summit \Lake, the waters of which
flow both toward the north and the south—by way
of the Yukon to Behring Sea, and through the Ska-
gway River to the Pacific. A few hours further on
the station of Benﬁett is reached, named after James
Gordon Bennett by Lieut. Schwatka. This was -the

'TISSOT’S RESPIRATORY AI’PABATUS. FRONT VIEW
SHOWING FREEDOM OF CHEST AND ARMS, "

end of the White Pass trail, and it" was "here that
formerly the prospector loaded his pack on ‘a boat and
paddled down Lake Bennett for the Yukon. To-day
the railroad skirts this mountain-locked lake, and
crosses the most northerly swing-bridge on the Ameri-
can continent, subsequently reaching Caribou station.,

Down below are glimpses of the famous White Horse

AN EXCAVATOR EQUIPPED WITH TISSOT’S APPARATUS.

Rapids, rushing through the lava walls of the canyon
at the rate of 15 miles an hour. By afternoon the
little city of White Horse is reached, a thriving village
full of bustle caused by the arrival and departure of
trains and boats. From here it is possible to take the
river steamer to Dawson, a trip of 400 miles, and
another journey of ‘scenic grandeur.
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TISSOT’S RESPIRATORY APPARATUS.
BY JACQUES BOYER.

The various forms of apparatus hitherto devised for
the purpose of making human existence possible in an
irrespirable atmosphere have serious defects, which
Dr. Tissot has succeeded in eliminating from the ap-
paratus which he recently submitted to the Academy
of Sciences of Paris. After making many physiological
experiments Dr. Tissot has proved that a respiratory
apparatus, in order to be of certain utility and maxi-
mum efficiency, must have a very great capacity—suf-
ficient to allow normal labor to be performed for two
or three hours and to enable a life-saver to remain in a
poisonous atmosphere four or five hours, if necessary.
None of the devices which are now most widely used
—Draeger’s air regenerator, Vanginot’s compressed-air
apparatus, the apparatus of Giersberg and Mayer em-
ployed in German mines—enable life to be maintained
longer than one hour, or ‘active work to be performed
for more than 20 minutes in an irrespirable atmo-
sphere. So that Prof. Nivoit, the director of the Paris
School of Mines, has felt moved to make the apologetic
comment that it would be only fair to take account of
the number of lives saved by these devices as well as
of the number of fatalities caused by them.

What, then, are the phys1ologxca1 conditions which
the Tlssot apparatus satisfies, thereby putting its wear-
er in possesswn of all his normal powers?

In the ﬁrst place, it utilizes nasal respiration by
means ‘of two ‘tubes hermetically fitted to the nostrils.
Breathmg through ‘the mouth, mdeed is abnormal and
fatigumg Agam ‘the ingoing and outgoing air cur-
rents ‘are kept separate The exhaled air goes to the
regenerator (the tin" box), and thence to a pouch of
impermeable canvas inside of the bag. Oxygen is sup-
plied by a tube contammg 300 liters (634 pints) of the
gas (compressed) and is consumed at the rate of 2
liters (about 4 pints) per minute during active labor
and 1 liter per minute in walking.

Tissot has eliminated valves, which embarrass res-
piration by affecting the pressure of the inhaled and
the exhaled air, and helmets, which are never air-tight
in practice. The carbonic acid exhaled is absorbed by
a solution of caustic potash placed in the regenerator.
Solid caustic potash absorbs very well at first, but
very poorly afterward, especially when the production
of carbonic acid is augmented by muscular work. This
fact explains many fatalities among life-savers equipped
with certain forms of respiratory apparatus.

In the types which employ sodium bioxide the diffi-
culty of absorbing the carbonic acid is still greater, for
the bioxide soon becomes covered with a layer of so-
dium carbonate (five or six times less soluble than
potassium carbonate) which protects the rest of the
mass. There is still another source of danger in ap-
paratus of this class. The disengagement of oxygen is
almost a matter of chance, since it is governed by the
proportion of water vapor contained in the exhaled
air. , ) P

Tissot’s new apparatus is ‘not a great incumbrance
to the wearer. It weighs only 28 pounds and is carried
on the back, over which the weight is well distributed.
The entire suppression of bags or other apparatus in
front leaves the wearer free to.crawl on his hands and
knees, to use a pick or other tool, in short, to do al-
most any kind of hard work.

The superiority of the apparatus to its predecessors
was strikingly demonstrated in fhe following experi-
ments. A man equipped with the Tissot apparatus
walked five hours without experiencing any difficulty
in breathing. At the end of the experiment the in-
haled air contained only 0.86 per cent of carbon dioxide,
280 liters (592 pints) of oxygen were consumed.

On another day the same man made 50 ascents and
descents of a stair 7.65 meters (25 feet) in height, with-
out stopping, and afterward accomplished 37 additional
ascents in six “heats,” with intervening pauses.

In the course of this test—which continued three
hours and was terminated by fatigue of the legs due
to lack of training—the positive work of ascent
amounted to more than 60,000 kilogrammeters (440,000
foot-pounds), in addition to the fatiguing labor of
descent, yet the rhythm and fullness of respiration re-
mained unchanged to the end. Only
300 liters (634 pints) of oxygen

verses a tunnel to that part of the
road where the workmen were sus-
pended during its construction.
Here it halts for a last glimpse of -
the salt water, which sparkles in
the distance many thousand feet be-
low. -Over the cantilever bridge,
215 feet above the bottom of the
canyon, the engine puffs slowly, and
soon ilie summit of this famous
pass 'is reached, some 3,000 feet
above sea level.

At the summit is located the in-
ternational boundary, and here the
Stars and Stripes float side by side

and 1,800 grammes (4 pounds) of
potash were consumed.

Finally, Dr. Tissot tested the
stanchness, of the apparatus by
wearing -it himself and remaining
four hours. in an atmosphere of il-
luminating gas. He experienced no
abnormal sensations. It is true that
he used a gas bag with double walls
in this experiment, but experiments
with guinea pigs have proved that
only negligible quantities of  car-
bonic oxide penetrate into the sin-
gle linen bag of the standard Tissot

with the Union Jack. This was
formerly a Canadian ‘mounted po-

THE TI1S50T APPARATUS LEAVES THE CHEST AND ARMS FREE FOR WORKING

OR CREEPING,

apparatus.
The employment of this appar-
atus, therefore, appears to be indi-
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cated in mines, in conflagrations, in emptying wells,
cesspools, etc. And one point of capital importance
deserves especial emphasis. This. apparatus makes
possible, for the first time, prolonged work in an ir-
respirable atmosphere. Hence it permits extensive
repairs to be made without stopping the operation of
smelting furnaces and blast furnaces.

—_ e ere—

GREAT STORMS ON THE SUN.
BY DR. 8. A. MITCHELL OF COLUMBIA UNIVERSITY.

For some months past great popular interest has
been taken in the sun. This is chiefiy due to the fact
that an unusual number of sunspots has been ob-
served, and that each new discovery has been heralded
far and wide by the daily press. Some of these spots
have covered a great area on the sun, the group of
November 14, the day of the transit of Mercury, 100,000
miles in diameter, being readily seen by the naked eye.
On the evening of the same day, there ‘was a splendid
display of -northern lights. This was not a chance
coincidence of aurora and sunspet group; it has been
recognized for some time that there has been an inti-
mate connection between the two, and when a large
spot is central on the sun, we may look for an auroral
display.' Northern lights are rather elusive phenomena,
and they are not always observed when looked for, but
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ably know comparatively little about them. The spec-
troscope has come to the aid of the astronomer, and
has given us a ready means of a daily study of the
solar furnace as revealed by the flames which shoot
up from its surface. That the spectroscope, which
tells of the chemical constitution of the sun and dis-
tant stars, can show us the form of these red fiames
seems well-nigh impossible, but such is the case never-
theless. This it does in virtue of the fact that the
flames about the sun are masses of gas, mainly hydro-
gen and calcium, heated to an enormous temperature.
But glowing gas gives a spectrum of a few bright

lines on a dark background in contradistinction to -

the spectrum of the sun, which shows many fine dark
lines on a bright background. By a peculiar use of
the spectroscope, the solar prominences can be viewed
in all their detail without its being necessary to wait
for the few minutes of a total eclipse. And not only
can these darting flames be thus seen with the naked
eye, but a permanent record of them can be made on
a photographic plate, in spite of the fact that the
dazzling light of the solar surface is hundreds of
times brighter than these outbursts from the sun.
These photogravhs are made by a special form of in-
strument called the spectroheliograph. This was de-
vised by Prof. Geo. E. Hale, former director of the
Yerkes Observatory, at present director of the Solar
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spectrum, or in that of burning hydrogen if the F line
is employed.

Photographs are taken almost daily at the Yerkes
Observatory by Mr. Philip Fox for the purpose of re-
cording the prominences. These cannot be seen with
the naked eye or with the telescope alone, and be-
come visible only after a photograph is taken and the
plate developed. On the original photograph the sun,
866,000 miles in diameter, appears as a seven-inch
circle. The heights of the prominences are thus easily
measured.

A plate taken by Mr. Fox on the morning of May
21, 1907, upon development showed a prominence of
unusual size in the southwest quadrant. TUpon re-
turning to the telescope as soon as possible a series
of photographs were taken, four-of which are here
reproduced in order to show the activity of this phe-
nomenon. Between Fig. 1 and Fig. 2, fifty minutes of
time intervened; between Fig. 2 and Fig. 3, only nine
minutes; and between Fig. 3 and Fig. 4, thirty-four
minutes. The rapidity of these changes can be imag-
ined, when it is realized that this' prominence was
more than 100,000 miles in height. A comparison of
the photographs shows that the peak of the prominence
as seen in Fig. 1 toppled back to the sun, forming the
loop in Figs. 2 and 3. Fig. 4 shows the flame in rapid
disintegration. Though this storm of May 21, 1907,

s B

5082 a3 135

o

In principle the Instrument is a spectroscope, but with the addition of a second-slit placed close in front of the
photographicplate. The second slit cuts off all but that portion of the solar spectrum to be photographed.

Rumford Spectroheliograph Attached to the 40-inch Yerkes Telescope.

the connection is none the less a very close one. The
astronomer does not quite understand the nature of
the eruption on the sun that manifests itself as a sun-

spot, or why these spots‘should be much more numer-

ous in some years than they are in others.

The sun is an enormous roaring furnace, hotter
than any blast or electric furnace that we can con-
struct, with- a temperature greater than any we can
make artificially on earth. The fiames that make up
this solar furnace ordinarily do not leap to great alti-
tudes; but once in a while a tongue of fire darts out
with an enormous velocity from the sun’s edge, and
reaches up to hundreds of thousands of miles. Such
an eruption occurred on November 13, 1907, rising to
the terrific height of 352,000 miles. A

The light of these fiames or prominences, as they
have been called, is so feeble compared with sunlight,
that it is never possible to view them with’ the tele-
scope except when the moon covers up the dazzling
white light of the sun, causing a total eclipse. At
such a time, though most interested in the beauties
of the corona or crown of glory about the sun—the
most beautiful of all natural phenomena—thé eye can
still take cognizance of the red fiames close to the
edge of the dark moon.

If we were confined to the few minutes of a total
eclipse for the study of prominences, we would prob-

GREAT STORMS ON THE SUN.

Observatory of the Carnegie Institution. The instru-
ment has reached its greatest perfection in connec-
tion with the great 40-inch telescope of the Yerkes
Observatory. The illustration shows the Rumford
spectroheliograph attached to the great telescope. In
principle the instrument is a spectroscope, but with
the addition of a second slit placed close in front of
the photographic plate. This second slit serves the
purpose solely of cutting off all of the solar spectrum
save that portion with which it is wished to photo-
graph. If the secondary slit is set at the K line, 4nd
the solar image be allowed to pass over the first slit,
we will get an image of the sun in the light of_the
material which gives the K line in the spectrum. This
K line tells us there is calcium in the sun, and if this
calcium is in the form of vapor or gas heated enor-
mously and glowing, it will be a bright line. The spec-
trum of a prominence consists of a series of bright
lines, and from the position of these lines it is evi-
dent that hydrogen and calcium are there and heated
to a very high temperature. The great focal length
(62 feet) of the Yerkes telescope produces an image
of the sun seven inches in diameter. If a disk of this
size is placed at the slit of the spectroheliog'raph' S0
as to cover up the sun, it will be possible to take a
photograph of the solar surroundings in the light of
glowing calcium vapor by using the K line of the

1.—10:02 A. M. Height 100,700 miles.
4.—11:35 A. M. Height 172,400 miles.

Solar Outburst of May 21, 1907, Photographed by Fox at the Yerkes Observatory.

_pursuing his " studies.

2.—10:52 A. M. Height 114,200 miles.
3.—11:01 A. M. Height 128,200 miles.

'

did not reach the enormous heights that are sometimes
attained, still this display of solar prominences was
most_interesting from the fact of their rapid changes,
matter moving at the rate of fifty miles per second.

Death of Garrett P, Serviss, Jr.

Garrett P. Serviss, Jr., who occasionally contributed
papers to the SCIENTIFIC AMERICAN on aerial flight and
similar subjects, died at Ithaca, N. Y., on December
23. He was born in Brooklyn on January 3, 1881. He
gave promise of winning a high place by his mathe-
matical and literary talents. Unfortunately, for two
years past he had been incapacitated by ill health from
He was well known in track
athletics, having a few years ago made the indoor col-
lege record in the high jum;i—ﬁ feet 1 inch.

Automatic Point Adjuster.

Some time ago an experimental automatic point ad-
juster was put down on the tram lines in Sheffield,
England, and has so successfully stood a long test that
the same form of apparatus is being adopted at ali
important junctions in the city. The automatic device
is operated by the electric current, and adjusts both
the rail and the cable points. Each one dispenses with
the services of two men, and effects a considerable
saving of expense.
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RECENTLY PATENTED INVENTIONS.
Of General Interest.

CASKET-HANDLE. — J. D. LAWRENCE,
Princeton, N. J. The invention comprises a
head with a lug, means for securing the former
to the side of the casket, a drop arm with a
head and a lug integral with the head, a pin
extending through the lugs and terminating
substantially flush with the outer edges there-
of, and an inclosing member with an opening
into which the lugs extend, the opening being
further provided with surfaces against which
the heads of the pins loosely fit.

KNOCKDOWN CRATE. — A. WILLIMAN,
Washington, Mass. The construction in this
case admits of the members of the crate being
expeditiously and conveniently separated and
packed in a small compass, and as readily and
quickly set up to receive merchandise, and
wherein the cover can be quickly and handily
placed and locked in position or unlocked and
removed from the body of the crate.

DART FOR BLOW-GUNS.—C. E. STIVERS,
Denver, Col. The invention permits the con-
venient insertion of the dart into the gun, and
insures the proper binding action of the body
of the dart on the wall of the bore of the gun
during the propulsion of the dart through the
bore, thus requiring less. physical exertion on
the part of the user for propelling the dart a
long distance with great accuracy and swift-
ness.

CHALK-LINE HOLDER.—A. B. SHARP, At-
lanta, Idaho. Mr. Sharp’s invention has refer-
ence to wood-working tools, and his object is to
provide a new and improved chalk line holder
arranged to insure a thorough chalking -of the
line when unreeling the same and drawing the
line into chalking position.

TILE.—P. J. McGUIRE, New York, N. Y.
‘The aim in view in this case is the provision
of a tile or the like wherein a permanent fas-
tening of the same is insured when set; also
to provide for the shielding of the tile from
the moisture of the cement used to hold it in
place, whereby the glazed face of the tile will
not craze by reason of the unequal expansion
and contraction ordinarily caused by said mois-
ture.

HARNESS-HANGER.—F. Hor, New York,
N. Y. The device is for use in engine houses,
truck houses, and the like. The purpose of the
inventor is to provide a single piece hanger,
adapted both as a rest and a release for parts
of a harness and accompanying rocker being so
constructed that the breeching of the harness
will be supported by the rear portion of the
hanger and the hames and reins by the said
rocker, located at. the forward portion of the
hanger.

AERIAL VESSEL.—G. HALLIDAY, Superior,
Wis. This device is under absolute control of
the operator, and is capable of creating and
using a cross current of air, and also provides
in connection with its construction a perpen-
dicular centrally located sail, that is a means
of safety, since it is buoyant and serves as a
ballast to keep the boat or-car in proper posi-
tion and the ship as a whole in perpendlcular
position.

RECEPTACLE FOR POWDERED SUB-
STANCES.—Y. K. BueLnL, New York, N. Y.
The more particular object in this invention is
to produce a receptacle especially adapted for
holding pepper or salt, and for allowing the
same to be readily shaken out. Means are pro-
vided for varying the outlet of the receptacle,
in such manner as to regulate at will the quan-
tity of the substance discharged when the re-
ceptacle is shaken.

HAMMOCK-SUPPORT.—C. H. BANKsS, At-
lanta, Ga. The invention pertains to canvas
hammocks such as are used in prisons. Its
object is to provide a new and improved ham-
mock support arranged to permit convenient at-
tachment to a prison bar of a grating, and to
insure proper hang of the hammock and com-
fort to the user.

Machine and Mechanical Devices,

CURRENT WATER-WHEEL.—A. A. PORTER,
Naugatuck, Conn. The object of the invention
is to provide. a wheel, simple and durable, and
arranged to revolve in either direction, with-
out change in the direction of the current or
the location of the wheel in ‘the current, and
to allow of using the wheel in either a verti-
cal or horizontal position.

SLICING-MACHINE. — F. D. PRETTYMAN,
Watsonville, Cal. The design in this case is
to provide a machine for rapidly and sym-
metrically slicing apples and other familiar
fruits or vegetables into equal segments. The
apples are to be cored and preferably peeled
and are fed by hand on to a series of vertical
guide posts, like spools on a spindle, and are
forced down by a follower between and
through a series of radial cutting knives con-
centrically arranged about the posts.

SELF-FEEDING SAWING-MACHINE. — J.
A. MEEks and F. C. KAISER, Muncie, . Ind. The
object here is to provide a machine arranged
to automatically adjust the positive feed to
varying thicknesses of the material to be sawed,
to protect the circular saw and the operator, to
allow of throwing the feed out of action or
stopping the feed instantly, and to permit vari-
ation of the feed according to the nature of
the wood to be sawed.

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

HINTS TO CORRESPONDENTS.
Names and Address must accompany all letters or

no attention will be paid thereto. This is for

our information and not for publication.
References to former articles or answers should give

date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
Some answers require not a little research, and,
though we endeavor to reply to all either by
%ﬁtte: or in this department, each must take

8 turn.

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

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

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(10653) P. H. asks: 1. Does ether count
for anything when it comes to a perfect
vacuum? A. The ether of space is not con-
sidered in estimating a vacuum. Only the air
or other ordinary gases can be pumped out of
a receiver. Ether is far too tenuous to be
pumped. It can pass through any known
material as easily as light passes through glass.
2. How near to a perfect vacuum has been
gotten? A. We cannot say how near a per-
fect vacuum has been reacked. It is very
easy to exhaust to less than a millionth of an
inch. The vacuum of an X-ray tube in use
rises higher still by the absorption of the
gases by the electrodes.

(10654) W. F. T. asks for the date of
the first cut nails made. A. Cut nails in the
strictest sense of the term, i. e., nails cut
from sheet metal of the thickness of the nail,
were first made by Jeremiah Wilkinson, of
Cumberland, R. I, in 1775. Ezekiel Reed, of
Bridgewater, Mass., patented a machine for
performing the same operation in 1786 and
obtained a later patent for cutting and head-
ing, in one operation. Numerous patents for
improvements followed, 23 having been issued
by the end of the century, and Perkins’s ma-
chine, patented 1795, is said to have turned
out 200,000 nails per day. In a broader sense,
cut nails as distinguished from drawn or wire
nails antedated the latter by nearly two cen-
turies, a patent having been granted in Eng-
land in 1606 to Sir Davis Bulmer for a ma-
chine to cut nail rods by water power, all nails
having been previously forged from the bar,
whereas the first nail drawing machine was
patented by Thomas Clifford in 1790.

(10655) J. W. P. asks: Can you give
me a glue or cement preparation which can be
used on deadening felt and which will with-
stand heat? Also a preparation which will
render the felt fireproof? If there is more
than one preparation of each kind, I would
like the cheapest. Can the two preparations
be combined into one? A. We are glad to
recommend the following preparations: Cement
for attaching felt to wood or iron: 16 parts
gutta percha, 4 parts caoutchoue, 2 parts pitch,
1 part shellac, 2 parts linseed oil. Heat the
first until liquid and add the others in order,
stirring thoroughly. Good glue, to which tan-
nin has been added until the glue becomes ropy,
is also useful for this purpose and cheaper,
but will not stand so high a degree of heat;
it is fairly secure up to 150 deg. F. Adding
quick lime to ordinary glue will render the
glue fireproof, but it will not sufficiently per-
meate the felt to fireproof the latter. The felt
had better be soaked first in a solution of the
following proportions: Boracic acid, 6 parts;
sal ammoniac, 15 parts; borax (pure), 3 parts;
water, 100 parts.

(10656) E. M. writes: On a mountain
top a bell is rung which can be heard one mile
and no further. On a certain day all living
beings remove to a distance of two miles; the
bell is then rung by some electrical or other
agency. Will there be any sound on this moun-
tain top? The propounder of the question an-
swers, “No,” and gives this reason: For the
production of sound three agencies are required :
The striking of the bell, vibration of the air,
and the ear of some living object to receive the
air waves. A. The question is a very old one
and has been a subject of protracted and
heated discussions. Perhaps the best way to
reach an understanding of the matter is to
refer to some good English dictionary for the
definitions of “sound.” You will find two at
least; one will be “The sensation produced
through the agency of the auditory nerve by
certain vibratory motions of matter.”” The
other will be “A vibratory motion of a ma-
terial body which can affect the auditory
nerve.” The first is the physiological defini-
tion, the second is the physical definition of
the word sound. There need be no wrangling
over the matter. State the sense in which the
word is employed. In books upon physics the
word is employed in the second sense, and a
sound does not require an ear to hear it. The
number of vibrations in the tone of the sup-
posed beH on the mountain top may be recorded
upon appropriate apparatus, and the tone deter-
mined by one who is totally deaf, with absolute
accuracy.

NEW BOOKS, ETC.

A HANDBOOK OF THE PHILIPPINES. By
Hamilton M. Wright. Chicago: A.
C. McClurg & €o. With 3 maps and
143 illustrations, appendix and index.
12mo.; cloth; 431 pages. Price, $1.40
net.

The question, “What shall we do with the
Philippines ?” is frequently asked, and not in-
frequently answered. It is astonishing, though,
how little interest the people of the United
States take in this serious problem, especially
so when one considers that these islands are
both profitable markets for our goods and
natural gateways to the trade of the Orient.
Mr. Hamilton M. Wright’s “Handbook of the
Philippines” should do away with a great part
of our indifference to these insular possessions;
an indifference largely due to the previous lack
of readily obtainable, up-to-date information on
the subject. He spent a period of some months
trevziing over the islands, taking photographs
and collecting data. These he has embodied in
a work showing the present condition, possi-
bilities, and strategical importance of our out-
post in the Far East.

RIvER DiscHARGE. Prepared for the Use
of Engineers and Students. By John
Clayton Hoyt and Nathan Clifford
Grover. New York: John Wiley &
Sons. 8vo.; cloth; 137 pages, illus-
trated. Price, $2.

Considering the paramount importance of
water supply, and the vast economic and indus-
trial interests which are vitually dependent
upon it, it is a little strange that reliable and
accurate information on the subject is difficult
to obtain. On the important question of the
measureément of stream flow, much that has
been published is scattered through government
pamphlets, and has not previously been col-
lected. In this volume the authors have com-
piled the best information- from all available
sources, dealing both with the practical side
of the work—the choice of station sites, the
various methods of gaging, etc.—and with the
interpretation of the data obtained. They give
the information in a clear, practical manner,
and the book will prove valuable to the en-
gineer who has in any way to consider the
problem of water flow.

INDEX OF [INVENTIONS
For which Letters Patent of the
United States were issued
for the Week Ending
December 31, 1907,

AND EACH BEARING THAT DATE

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

Absorbent material, W. R. Green........ 875,
Acid, purifylng hydrochlorlc L. B. Skinner. 875:(5)65;2
Aeld succmyl dioxytoluie, Berendes & Call-
................................... 874,928
Acld, succmy] disalicylic, Berendes & Call-
A ettt 874,929
ddlng machine, W. F. Gatewood. 875,423
Air and gas mixer, W. H. Hess.. 875,175
Air brake, E. B. Powers......... 875,454
Alarm clrcmt J. F. Bastel.......... 875,491
Alarm devlce, electrical, B. Menkin. 875:091
Album, T. A. Macdonald. ........... 875,545
Animal trap, H. J. Houtsinger...... 875,265
Annunciator, time limit, A. Sanders....... 875 112
Anthraquinone derivatlve, P. Thomaschew-

L TR T T 875,390
Antisiphon trap, A. L. Bower ............ 874,930
Aqueous solutions, clarifying, J. A. Maignen 875,088
Arch or center, collapsible, C. W. McDonald 875,551
Automatic brake, J. Lynch ............... 875 543
Automobile frame member, M. W. Gart-

BhOTE .ttt 875,254
Automobile frames, shaped iron or steel

for, C. F. Verschave................ 875,018
Automobile top bows, holder fo .

Hunter ......................... . 874,963
Automobile train, De Luigi & Ramazzottl 875,508
Automobiles and like purposes, revel‘s1b1e

sign for, W. Schumacher.. 874,998
Axle, car, G, F. Price ....... 875,455
Bag machmes, cutting apparatus for filled,

McNeil & Seymour.................... 875,670
Bag seaming, cutting, and conveying appa-

ratus, McNeil & Seymour..... 9, 875,590
Bag seaming, cutting, and dellvering appa

ratus, McNeil & Seymour.. . 875,691
Baker’s peel, Nelson & Bye.......... 875,451
Balt tying attachment, J. Chrlstensen 875,654
Baling machine, W. S. Bryan. 875,652
Baling press, G. E. Jackson........ . 875,271
Band cutter and feeder, A. Mahlen........ 874 975
Bark from trees, device for cutting, W. T.

Tinsley ............... 875,391

Basin trap, A. M. Morrison . 875,587
Basket holder, G. 8. Paine 875,452
Bath. See Horse’s foot and leg bath.
Bearing, adjustable, N. J. Theede.......... 875,389
Bed, C. E. Kilbourne ..... .. 5,184
Bed canopy, L. E. Osborne . .. 875,206
Bed rest, N. P. Ellicott... . 875,335
Beet blocker, L. F. Haynes 875,622
Beet handling apparatus, D. L. Joehnek.. 875 529
Beet puller, E. A. Smith.................. 875,126
Bell, H. Koch ......... 875,187
Belt, J. Asking .............. 875,486
Belt, conveyor, H. C Norton 874,982
Belt, drive, A. H, Gits ........ 875,426
Blade fastening, M. Rotter ............... 75,629
Blade fastening, N. C. Bassett..875,645 to 875,650
Block signal apparatus, A. Bevan......... 875,313
Block signal, automatic electric, W, A. D.

Short ......oeiiiiiiiiiiiiiiiiiiiiie 875,120
Bobbin slotting machine, D. S. Courtney... 875,327
Boiler setting, F. D. Warren............. 875,475
Boilers, water eliminator for steam, J. Long 874,971
Bolster, sham roll, David............... 875,329
Bolster, spring, Helmlck & Perkins......... 875,523
Bolt and nut lock, G. W. Ketteringham... 875,438
Book mark, L. B. Chadwick........cce0vuu 875,502
Boot and shoe polishing machine, M.

Schuppe  .vviittiiiiii it 875,115
Boots and shoes, instep supporter for, A. G.

Gefvert .....civeiiinerinirnaeenaanann 875,617
Bottle, non-refillable, C. M. Conradson . . 875,157
Bottle, nursing, T. H. CoOK ....ovvwn.. 874,942
Bottle scrubbing machine, W Seidel. . 875,001
Rattle gtopper, B, M, Willis............... 875,397
Bottle washing machine, G W Goehns.... 874,958

Bottles and the like, carrying and setting—
up machine for, H Stiebel

Bow rest, W. J. Decker .........

Box, C. C. Mengel

Box setting-up machine, J. E. Erickson....

Braiding machine, A, Le BlancC.sevresssess

64
875 190

Brake and steering knuckle, combined, J.
. Landry ................ [ 875,358
Brake shoe, C J. Bgler .....oovieiunnnnn. 875,249

Branding or marklng composltlon, J. Hauser 875,174

Brick, etc., and making same, compositlon

for, L. HOUZE ....vvveeveennncnncannnn 875,662
Brooder, L, C. Ellis ..... 875,417
Brush, "A.” Schnurmacher ..... . 875,464
Brush fountain, R. L. Short ............. 875,005
Brush fountain marking and stencil E. A,

& C. A. GAIVEY .. ...veiinunncnannonns 875,422
Buckle, trace, G. E. Williamson........... 875,305
Buffer and coupling, central, G. Johnston.. 875,434
Building construction clamp, H. E. White.. 875,396
Building constructions, clamping device for,

C. H. Scammell ..........ccivvveeenns 875,219
Bulletin board, T. M. Shank . 875,003
Buoy, T. L. Willson ....eeen... . 875,140
Burglar alarm, U, Magni ......... 875,197
Burner. . See Gas burner.

Butter fat, extracting or obtaining, H. D.

COOKE  tuvvinerenonrenncsonncennnninnes 875,325
Camphor from camphene, isoborneol, or oth-

er camphor producing substances, pro-

ducing, C. Glaser ........c.ceveeenveenns 875,062
Can capping machine, G. G. Glass . 874,956
Can cover clip, G. Ackermann...... 875,311
Can marking machine, I. S. Merrell.. 75,092
Candy dipping machine, A. Kunitz 875,189
Canoe carriage, J. J. Ravaillier... 875,210
Car coupling, P. J. Dugan ..... 875,330
Car door, Severns & McDermot: 875,465
Car fender, G. A. Parmenter . 875,373
Car fender, street, M. Lund .. 875,541
Car underframe, R. E. Frame 875,167
Car unloading device, C. H. Smith 875,385
Car ventilating device, G. W. Ruggle 875,290
Car vestibule diaphragm, F. C. ‘Arey. 875,642
Carbid feeding device, N. D. Shaffer.... 875,466
Carbon tetrachlorid, refining, C. E. Acker.. 875,232
Carnations, fastening device for split, A. J

Baur .....cooiieeeiiann 875,236
Cash register, . R. Heinit: 875,075
Cash register, E.-J. Hall . 875,661
Cash register, W. Murphy 875,669
Casting, producing an alloy for use in steel

eslans ..........iiiiiieail, ... 875,668
Centering and measuring instrument, .

Frank .....ccoeveeeeennnoasaannese 875,341
Chain, conveyer, Dierdorff & Willson.875. 47 875,248
Chairs, ball bearing for, I. E. Bedell 875,494
Chimney, C. Weber .... 875,395
China kiln, J. C. Hinz . 875,350
Chuck, J. "H. WeStCOtt .oo.oveeeeeaenns -875,02:
Chuck, quick acting brace, M. A. Beard... 875,493
Chute and controlling mechanism therefor

for elevators, bins, and the like, R. A.

Ogle viviiiiieiiiaiiasiaaanns 875,283
Chute feeder, coal, A. C. l\glel 6. H 875,447
Cigar bunch structures, producing, am-

& merstein  ...... t ...................... 875,071
Cipher, apparatus for

r Haas & Studt .....cocvveeeerens . 875,070
Clamp, B. H. Meese ........... . 874,976
Clamping device, E. F. Glock . ... 875,344
Clasp, C. E, Peterson ........... . 875,102
Claw, artificial, W. Grabowsky ..... y
Cleanmg implement, P. R. Cottrell .. . 875,412
Clock, electriec, U. L. Collins........ . 874,941
Clutch, fluid controlled, J. G. Leyner.. 875,192
Coal tar pitch, producing, J. F. Lovejoy 875,196
Coffee mill, Bartz & Wygant.............. 874,9:
Coffee mill receptacle, Bartz & Wygant . 874,924
Coin containing box, F. Stiebel . 875,388
Coke oven, A. O. Jone ................... 875, 436
Coke oven and similar devices, closure for,

. H, KOPDPEIS ..vvvvesenacssconncnsosnns 875,356
Coke oven charging machine, A. Ernst.... 875,571
Collapsible box, H. T. Brown.............. 75,409
Compound engine, D. Parrett ....... 875,453
Compressor, rotary blade, C. Kohler . . 875,188
Compu#tng meter, W. E. Boyce......... aee 875, 238
Concrete building construction, reinforcing

frame for, M, L. Cooper............... 875,158
Concrete, manufacture of bituminous, Rake

& Richardson ...........ccciveeeeenenn 875,288
Control system, H. D. JameS ............. 875,663
Control system, multiple voltage, H. D.

B 5 41 =Y 875,584
Conveying apparatus, T. S. Miller . 875,199
Cooking or culinary utensil, L J. Ellis..... 875,609
Cooking vessels, audible alarm for electric,

. -8 875,310
Copper and other metals from roasted py-

rites, extraction of, TlxierL& A;I‘olitelu g;g,gg
Copper refining apparatus, F ntise X
Copy holder, § Gramelspacher............. 875,170
Core and casting, R. Milne ............... 875,448
Core box filling apparatus, E. E. Witham.. 875,228
Core, collasible, McKee & Schilling........ 875,097
Cork puller, H. Clark .............. ... 875,323
Corn popper, G. B. & J. H. Young.. 875,483
Cot or divan, folding, B. McIntosh. 875,450
Counting machine, J. M. Johnson 875,685
Counting mechanism, H. Aron ...... 875,037
Cranes, clutch arrangement for traveli

McDougall .............. 875,367
Crate, banana, Howe & Eldredge 875,266
Crate, knockdown, J. F. Schoeppl . 874,996
Crate structure, E. F. Hulbert ........... 815,267
Cribs, clothes fastener for, W. F. Lazaro.. 875,359
Crusher. See Stone crusher.
Cuff holder clasp, S. G. Smith............. 875,006
Cultivator shovel, P. Priess........ ... 875,456
Cultivator, wheeled, Poole & Kiel 874,988
Cultivators, spring trip for,. Reeves & Gil-

christ ... ..o ittt 875,211
Curb protector, S, Whinery ............... 75,025
Current motor, alternating, D. C. Jackson.. 875,179
Curtain fixture, G. A. Miller .............. 75,365
Curtain stretcher,-M. W. Hearn ... 875,261
Curtain stretcher, H. A. Schwarz..... .. 875,292
Cut-off, automatic, Hoelder & Welzin...... 875,264
Cutlery glazing machine, J. G. Blessing... 875,237
Cutting machine, C. von Philip............ 875,103
Cutting tool, J. W. Eckley ....... ... 875,334
Desiccating apparatus, M. W. Barse 875,405
Desks, folding. joint for school, J. F. Field.. 875,251
Detinning and producing tin compounds and

other products, E. A. Sperry.......... 875,632
Directory, telephone, A. Weinraub.......... 875,478
Disinfecting, antiseptic, and other purposes,

composition for, L. H. Reuter.......... 875,380
Distillation, apparatus for wood, G. B.

Frankforter ............cceeeieeeencnnnn 875,342
Door fastener, M. J. Flannery . ... 875,572
Door holder, T. C. Scheld ...... ... 875,114
Door mat, E. W. Cruikshank.... ... 875,668
Door, warehouse, J. G. Wilson ..... .. 875,306
Draw-bar hook, auxiliary, B. Burgess...... 875,319
Dredge pipe, rifle, Dickson & McKinnon.... 875,414
Drying apparatus, G. W. McMullen ....... 875,368
Dumping bucket, J. Hamilton ...... ... 875520
Dye, greenish black azo, W. Konig ... 874,967
Dye, violet black azo, W. Konig.... . 874,968
Dyeing apparatus, ¥. N, Patterson .. ... 875,658
Easel, D. Smith............... ... 875,220
Egg opener, F. Fleischmann . . 875,419
Elastic webbing, S. Kops .......ccceivennnn 875,439
Electric cables, carriage for

drums of, W. A. Turner ........c...... 875,013
Electric controller, J. Ledwinka. . 875,536
Electric heater, A. Voelker ............... 875,394

Electric light hanger, adjustable, J. Mec-
L ¢ Y 875,280
Electric machine, hydro, H. E. Fry.. 875,059

Electric motor, D. C. Jackson ..... 875,178
Electric regulation, M. Moskowitz 875,205
Electric switch, J Wood ......... 875,029
Electric time switch, J. C. Van Slyke 875,017

Electrolytic receiver F. C. Pickett
Elevator boot, C. ‘Bradford
Embroidery machme, scallop:

875 145

Parkes .....ceiiiiiiiiiiiiiinaaaaenaas 875 628
Emulsion of oil and the like, O. A. H.

Kosters ........ccoiiiiiiiiiiieiiiennnas 875,665
Engine construction, traction, W. H. Colean 875,324
Engine exhaust control mechanism, gas, E.

C addoX ....eiiiiiiiiiiiiiiiieae, 874,974
I'ngine regulating device, internal combus-

tion, 0. Podbajsky ...........covcen.n 875,378
Engine sparking mechanism, explosion, L. ’

A, Gianoli ......... seteeresectacasaaas 874,955
Engines, dust protector” for traction, S. ~

Hughes ....cioeviecienennenenreenennes 874,962
Engines, induction coil and box for explo-

sion, arley .........i i, 875,472
Engines, magneto igniting device for ex-

plosive, H. de La Valette............. 875,534
Eraser cleaning apparatus, blackboard, S.
M. C8€ esevvecacacvsccnsssnsssssssees 874,937
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cex ., 875,420 | . Measuring device, rotary, M. II Richardson 874,994 | Rubber sandul, A. 0. Bowrn............... 875,144
12 1lgxasf\ml3 l? é‘ nl‘”i{f,{,bié """""""""" 873 273 WOOd-WOI‘kmg Mechanical move’ment G. Brenner. . 874,931 | Ruffling machines, tripper blade support N
Iyeglass x;use guard, L. F. Adt... © 875,233 Mechanical movement, M. John ..... .. 875,180 and guide for, R. G. Woodward....... 875,639
F: lg wate, W. A. Crawford o 57.,,32(,|Ma h' Medicine case, J. Bristow, Jr............. 874,933 | Ruling machine crimping attachmer A.
F:}e&m b%ig "Locke & Scott 875,194 C lnery Metal drawing machine, G. W. Frohlich... 874,953 Peterson ............. . 874,987
Feeding apparatus. stock, B. McGlinehay .. 874 980| F Metal, expanded, N. E. Clark..... 875,154, 875,155 | Safety pin, Kaspar & Krejci. .. 875,080
Fence gmaglgine Kirkwood & Kimi)erlin I {75,185 ti o rlgpmg, s fub Mettal working machine, N. . Clark...... 875,153 | Salt shaker, 0. Kampfe ..... -- 875,531
Fence post, C. S. Beebe g 8"5'03‘) bl(?rfffl mlsce:c;ﬁgéa%vﬂ(l)novgdg7e Meters, switch for electric, J. J. Wood.... 875,030 [ Sash balance, F. Harbach .......... .. 875,072
Fen E\"r' tightener, Broome ¢ & Bowlus. .. 8‘4'93(4 mouldin morclsmp t‘%r Military equipment, A. J. Davey oo Sash clamp.g window,J. 8] Wallace ... -l .1 815:226
Feng'en i ‘; h'gne e“? n SO(;)F,]:uS OWS. - CLNES w(yrkmggv'vood i ang'm e Milk handling can, W. Seidel ..... .. Sash fastener, A. H. Hansen.............. 875,521
Fgrrévgnx;di%ull producing EF Price . 875,208 | ner. Send tor catalogue 4. Milking machine, A. H. Loqvist SaShB haqlg{er or separable hinge, storm, I'.

i a9, by e o 5 ) : i 3 i TGN S 500000 88080008800 086000088600
e R 0% it SIS The senea Falls W Co.. i, eshien nnéeion ot b B o | RS i |
U S T L i T L G 6957 WaterSt., Sencoaalls; . Ye : Mine roof supporty T, O. Keighey. .. 875182 | Sash lock, duplex,” W. Lipps.

! eérZelnan S macuine tor maxing, W. R. o oo Mining machine, H. Specht ........ .. 875,296 ga“i set, P. J. Leavens'i‘..-.j...y. ..... -l
- (slsislelsislo s fielelziclolslulet oLl ) it i Mixing apparatus, Mastain & Delfosse 875,444 | Scale, automatic grain, T. J. Young....... A2
g!llltn% dev&ge. crEdltMach(EunthtW. Eacrett. . 275'35§ Engine and Foot Lathes Mixing nfapchiue, M. H. Avram . 875.234 | Scarf pin securing device, A. & B. Rainess 875,379
I«‘} 'eh medium, C. i DIgAL. . vveenees 875,416 Moistener, M. A. Metzner ..... .. 875,546 | Scoop handle, H. D. Clark ............... 875,504
F}:}lsbo;ﬂgggrer’w. D lV%eétl.)l.'o'o.I;. 815021 MACHINE SHOP OUTFITS, TOOLS AND Mold. See Sewer mold. Scraper, culinary, W. A. Johnston. 875,435
Fhe oosape. Watson & Stevensor . . © 878 997 a’%;"“'ﬁfﬁ SHE;EST 'éﬂffé%fz' ?EEE Mop head, H. M. Sturgeon................ 875,299 gcreen o5 gratxlg,NM.VL%yy.. g;g,égé
e S . ’ . L7l R Motor control, electric, H. D. James...... 875,583 | Screw clamp, A. N. Verdin . »
Kire extmgulxlsolés; system, bucket and tank, 875,289 | SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. | Motor control, multiple voltage system of, Seal lock, H. B. Mackintosh............... 875,087
Fireann, automatic. G. T. . Prinke. .. 875,209 W. H. Powell ..oovninennenanaanaennns 874,990 | Sealing cap, receptacle, W. E. Heath.... 875,074
Fireoroos st RS tore, B B Schachmer. 815°113 Motor control, multivoltage system of elec- Seaming machine, butt, C. L. Turner....... 875,137
Fll eproo ﬁ‘aB S h"c-t“ e, E. E. Schachner. Sresis FOOt and POWBI‘ and Turret Lathes, Plan- tric, H. D. JamMeS.....ovevuenneeennan 875,582 | Secondary or storage battery, Rodman &
OO &, R U C A Bz L LT -CE L ELILLL L » ers, Shapers, and Drill Presses” | yvotor control system, electric, H. D. Howard ..........cooeiiiuiionenannns 875,213
Flow]_gls,t 1etc., portable stand for, J. F. 275,235 SHEPARD LATHE CO.. i33 W. 2d St. Cincinnati, O. TADEE  »evennrorrnrneennsnn il 875,581 | Self lubricating wheel, Fownes & Gardner. 875,340
Flui a8ze o arstem W T Richards ‘re. i Motors, exhaust silencer for gas, A. Weber 875,303 | Sewed articles, seam for, L. Onderdonk... 875,594
Fluid pressure system, . J. Richards, re- 121737 — i Mowers, grass catcher for lawn, D. Fer- Sewer mold, sectional, G. Georgenson...... 875,518
Fl }1531;9 W L Reedl Ll 875,457 eeder ZESCIL .+ eveteren et 875,056 | Sewing machine, W. N. Parkes............ 875,615
usdgtand,; Wo L. LeeCELILED - 87‘5'014 Mowing machine, M. Jewell .. 875,353 | Sewing machine, automatic embroidery or
I‘:Olld?ble box, Turton & HEIDSIJBW . A ‘ :Ounters Music stands and the like, sheet I ornamental stitch, W. N. Parkes...... 875,624
iy dﬁlg Ifg})tlien ang receptacte, SR 875,195 C T e C ey oy P P LT T 875,421 gewing machine, blindstitch, W. N. Parkes 875,599
gt o elelee AR sleinsislen o sle ool ; ; i i Musical instrument, self playin . B. ewing machine bobbin case threading
Foraltebyde, “gonmating. A, I:}'bmm-ng” o :Jggeeggte%rtsre%?mrf%?g DOMAN  <evrooonsrnncs e e 875,656 mechanism, W. N. Parkes............. 875,621
Porma T e e, B oL . B e i Full s W Musical instruments, take up roll for auto- Sewing machine bobbin controller, auto-
P e el ALt SR LHOR00E00 : 1gns.  CURruSSize- mMatic, M, ClATK .eeeneenvnneieaennnn 875,505 matic, W. N. DParkes................. 875,603
lallne. See Shovel A-frame. 1 Booklet Free Nail driving tool, S. F. Dutton.. .. 875,658 | Sewing machine bobbin controlling mechan-
gue fpﬁd"})g dPG:YICE, Lo\ (3Tl /doa0a0a0 g;g’gzs VEEDER MFG. CO Necktie, C. W. T. Davies............ .. 875,246 ism, W. N. Parkes.................... 875,613
G;‘gfé L -am-ms‘oguc- | 875085 1S Sargeant St. Needle threading machine, H. E. Noon..... 875,282 | Sewing machine, buttonhole, W. N. Parkes,
& bpp &’ Ye . 875,230 Harttord, Conn, Nut and screw bolt lock, A. D. Gaston.... 875,168 . 875,598, 875,602
ELILC U OARE, g 2ol el S QUIN BTUATLICL Lot EL s ’ g ° Nut lock, H. J. Berkley..........c........ 875,141 | Sewing machine, chain stitch, L. Onderdonk 875,592
Galmgnt supporter clasp, Maltby & Bu- A Cyclometers, Odometers, Nut lock, D. Verna ...... ) Sewinig machine cover and chair, com-
e -tc ‘am;n 5q0R00RRE i aEpoepaaGpoRaoEas: 875,4§9 Tacho‘meters. Counters 0il can, F. D. Borland bined, J. TWIiDEM .....ovvvuvennnnnnn. 875,471
arter clasp, W. C. Finney .. 875,418 | and Fine Castings. e 0il engine, O. Gassett Sewing machine, embroidery or ornamental
Gas burner, E. Ruud ....... e - 875,218 = Ophthalmometer, E. B. Meyrowitz. 875.278 stitch, W. N. Parkes.......... 875,625, 875,626
Gas nbal:llel:'eh acetylene and like, K. Thur- Optical tool, G. E. Schofield..... 875,383 | Sewing machine feeding mechanism, V\éel‘i SNere
AP k= ko0 © COTERE R R R AR Ore desulfurizing and agglomer 5 Pankes .. ... .ceuclee o, 875,611, 875,61
Gas engine, J. B. HO‘?YE", """" g nace, Dull %z Weathgrgby .............. 875,331 | Sewing machine, filled bag, J. Bigelow..... 875,314
gg: g:;]‘g;:{g‘;j ;Xétlil\;e“g'f‘d F. Tittle. Ores and matter. extracting metallic. Gun- Sewing machine, filled bag, C. H. Foster.. 875,513
Gas generator: acetglene,’ Stover & Darnall 875,468 Our Hand Book on Patents, Trade-Marks, Oresthg‘:d&tlr;‘eralslll,(gsélie'ﬁ{"s'ei,}i}'a'ti'ol|i”0'f"t');é e Sewx]l;gméx;ac?].ltlve.“fvo'lfl.u‘l.g”.g'u.l.d'e',.”V‘V..””: 875,49
Gas generators, means for automatically etc., sent free. Patents procured through d liquids from the solids,, apparatus for Sewing machine, glove tip, C. R. Morley.. 875,586

g"i;lsl(")iltlmg the supply of oil to, H. C. R75ims Munn & Co. receive free notice in the ] leaching, J. H. GillieS................ 875,425 Sewiﬁgdmachine guide and presser foot, J. e

< W oococoalion 1ot Lol . ) Ores by the precipitation process, metal- L L 1 R T T y
gas lxghtgx,JC. C. Hartley . g?{g,igg SCIENTIFIC AMERICAN lurgical treatment of sulfurous, A. H. Sewing machine, hemstitch, W. N. Parkes. 875,600
Gas ?Legt:fétor' I:{Ité\l;]l‘}lltsitém‘g e sre1s2| M MUNN & CO., 361 Broadway, N. Y. TIDOIE  wevennieieeeeeaaeaaaaneeennnn 875,579 SewiII)Ig kmachine looperr mechanism, s’g'e lg. N

A ) 2 . T 4 B Ores containing zinc and other volatilizable arkes ............ciieellll ) B
Gasoline engine, G. W. Stanley ....... .. 815,297 BraNcH OFFICE: 625 F St.,Washington, D.C. metals, trgating complex, G. M. Rice. 875,381 | Sewing machine looper mechanisms, lubri
gate., J. H b‘lVJlson A md revers 20000000 875,399 Ores, desulfurizing and agglomerating com- cator for, W. N. Parkes............... 875,618

ealwoxll]li;agtgn LRG0 R G 875.401 minuted, Dull & Weatherby......... 875,332 | Sewing machine looper movement, W. N. e

YWOTLUMISEON .l 0 TOSUCEONRIINIC o 0 0.0 0 4 Oven, collapsible warming, W. E. Sloan... 875,124 13534 S 5 0 5608000000000 0000006006000 3 75,627
Gearing, power transmission, V. D. Munger 874,978 WO RK SHOl s Overseaming machines, presser foot for, R. . |Sewing machine looperr operating mechan-

Glass caskets, bath tubs, or similar articles, of Whod'and Meral Whrkers, with WOOAWALA  « « e eveeesesannsnnnnns 875,640 ism, L. Onderdonk .......... 875,593, 875,671
GoogéohdanfglrérB?InSI(]]“eH%ov?etlz-lffmd -------- 2;55'(5)% out st povgel, equnpei)eé ith Overshoe retainer, R. K. Frazier. .. 874951 | Sewing machine needle ac mechan-
Grain conveyer, E. J. Vraalstad....... 875,225 ’ -— Package fastener, P. R. Le Boeuf... .. 875,442 i3, [WCRINCREArkesiCLipRei LR ER: FELES 15620

i eyer, BARNES’ FOOT POWER |/} ,\v/ Packing, piston rod, R. E. L. Martin...... 875,363 | Sewing machine needle adjusting device,

Grain treating apparatus, C. P. Thompson. 875, MACHINERY < Packing, pump piston, J. J. McGee. .. . 875,095 W, N. PArkes .....oeeemororninnnnnis 875,606
Granular furnace,. H. N. Potter............ 75 284 4 g B ——"‘j y m Packing, rod, O. J. Garlock....... . .. 875,574 | Sewing machine, ornamental stitch, W. N.
Grasshopper destroying machine, alow ‘ower DIds on Joos, afiy @ive Packing, shaft, F. Samuelson ...... .. 874,995 JBAEKES _ FT- - - - - oicio - o v 875,601, 875,604, 875,607

cisco .. 875,514 | greater profit on the work. Macbines 5 A : : .

oo Ty 875403 | sent on trial if desired. Catalog Free. Paint removers, applying, C. Ellis . .. 875163 | Sewing machine rutiler attachment, A. G!
nege Lenceky . J. G RN 2 W. F. & JOHN BARNES CO. Paper bag, C. Underwood............. .. 875,224 Lamb .........coiiiiiiiiiiiiiiiiil, 875,083
gt]ll?dlggs m%lvl aé‘d FP[};I;’S;;G" J. W. Boileau 375'143 . Batablished 1872, Paper bag making apparatus, O. Hesser... 875526 Se“'irglg kmachine stop mechanism, W. N. Rl

’ 2 A ’ Paper box, G. W. Swift, Jr............... arkes ...l ieiae. ,
Gun hand protector, P. North .. .. 874,981 | 1999 RuBY ST. ROCKFORD, ILL. Pagel' coating machine, M. Cantine. o Sewing machine take-up and needle bar
g;;:ecs(l)ﬂlgtlc;fns]ﬁ;agb]ei\lUrgn g‘url;'llllsa“' .. g;gvg;g Paper cutter, C. L. Smith ................ s mechaniim, W]J Na Pal'kesl.I ........ oo 875,608

» M. C. - .- g . J Paper feeding mechanism, H. B. Cooley.... 874,943 | Sewing machine thread controlling mechan-
Gyroscope, N. Ach ................ .. 875,036 JAGER Marlne Pal,)er makmi machine, Eichhorn & c{j\mp. ism, W. N. Parkes............ 875,597, 875,610
Hair clipping device, I. .. 874,932 4 C 1 E s [ S 874,946 | Sewing machine thread cutting device, C.
Hand bag. G. T. Willis 875,398 -LvYycle NgINes | paper making machmes, calender feed for H. FOStEr .euiineuivueuncunennsnnns 875,512
gi:_t}gﬁfﬁ JR "%; %{}Zﬁ,’ﬁ;‘}lgs" .. g;gg?}; Skillfully designed and well rolls of, R. Smith ...........oocee... 75,386 | Sewing machine tucking mechanism, W. N.
Harvester attachment, bean, G. E. Lewis.. 875,275 pmlt. Sinigle lever control, com. | Baper manufacture, Wi Sreen. - ST0008 IBTB0C0 | T mackine work clamp mechay ism, W. 879,605
Harvester, pea. J. F. Wheeler ... 75,024 bining automatic  carburettor | Paper pulp from straw, making, L. K. 5,315 Se“l;\}g ga(ﬁxme e B 875,622
e - : ’ with spark advance. Develops BONMY % . . . . eregg: o e cle oo o B eas Fake sialnie s 875, N. Parkes .................o.... 5
I}}apg\tgx“d (;:0%1s l]e3sxt1deA J. e Mes ) 3@?331 ngespeed ranee and 1-e|iéability Paper sheet ﬁn.uullmgf mae]l;iuas m;tomatxc ) Sewnﬁnl% dmgchmis, éppﬁra{}lstfor delivering RS0
ot DN gttt ritecsescine ’ under most trying —conditions stop mechanism for ustafson.... A e ags to, C.- H. Foster............
Heating and ventilating system, E. W. Sizes 3t060 b. p. “Send forcatalog. | Patterns, tailor’s templet for making, J. F. Shackle for transmission ropes, J. G. Scott 875.293

Woods ...ooiiiiiiiiiiiiii 875,400 CHAS. J. JAGER CO. SChoePPl vttt 874,997 | Shade fixture, window, 8. T. Williams .... 875,027
Heating apparatus, hot water, A. B. Reck. 875107 Pegging machine, J. A. Caron ....... .. 875,149 | Shade, window, E. B. Stephenson..... .. 875,129
Heating apparatus, steam and water, E. S. ) 281 Franklin, cor. Batterymarch St. | pen_and pencil holder, G. B. Graves 875,064 | Sharpener, lawn mower, J. Chesbro 875,411

Manny = soeceiniciiiiii i 875,362 oston. Mass. Penholder gniding attachment. B. H. Collins 875,506 | Shears. ~ee Lawn shears.

Heating furnace, continuous, J. Reuleaux, . Pencil sharpener, W. F. Herdrich.......... 874,961 | Sheet metal container, J. Brenzinger...... 875,317
— L —— 875,458, 2;5)‘11;)3 Manufacturers should investigate tne | Phonograph, E. L. Aiken .. 875,309 Shiplsa' al;tomatic leak indicator for, C. 475040
& PO U 080000000600 » Picture exhibiting machine, B. B. Co! . 874,940 ergstrom .......... ...l 3
Heating system, A. McGonagle............ 875,449 B. F. BARNES MACHINE TOOLS | picture film, moving. Dyer & Holden. .. ... 875,333 | Shocker, R. Woods .. 875,081
Heddle manufacturing machine, W. Fehr... 875,659 before placing orders. The Tool here | Picture holder, Meltzer & Karron......... 875,000 | Shoe protector, E. Vaughan. .. 875,560
Hee}]ozli(tigz‘liclégll_g Jm%hllg:ddggﬂ lift or heel Tl illustrated is our 26-inch Drill, and we Eipe %oupling,lde(t;achﬁlhle, A. L. Shears.... g?{gggg Shovg tIA t‘la;ne and connect 0. a75.451

. r, J. W. . . 3 h X ipe hanger, I. G. Lane ................. etlesaeter . .......iieeeiiiiiiiienon.
g}deg 3%‘(} Si{lmsé ble)l.tmg, 0. Rohm . g;ggg; gf,[',,e 12}2“{11;2 1%&?;;?5;&53:1:;:1;{ Pipe. tube, and tubular structure, W. H. Shovel bucket, O. Hetlesaeter ............. 875,432
AE GOy OTD LR IEE L L LEEEL T 3 dle Drills. If interested in the latest WHIKENING  «vvveenenrenenenninennnnenen 875,304 | Signaling device, safety car, G. W. Goddard 875,063
Hoisting apparatus, pivotal head . Tools for reducing costs of production, | Pipes, automatlc regulator for steam, F. Signaling, electric, D.” M. Dab00........... 75,413
CH. Arnold Lol ....-. 875,563 let us tell you what we have. Ask for e GOVE  eeeeeneeeeeeeeannnnanind .. 874,959 | Signature gatherer, C. L. Smith........... 875,384
HmsIt\lzlllrgr gngﬁr;e,c compound geared friction, ST Catalog S. / Plow, W. Taylor ............. .. 875.133 | Silicon carbid, making, H. N. Potter, s .
< UCh ..onwniiiit e y . F. BA . | Plow attachment, J. Bingaman 875,407 875,673, 875,674
Hollow ware. producing enamel lined arti- B.F RNES co. Rockford, 11l Plows, adjustable scraper attachment for ! Silicon, making, H. N. Potter..... 875,285z 875,672
European Branch ) J P

cles of, E. B. & C. R. Manning....... 875,667 149 Queen Victoria St., London, E. C. disk, J. P. Fell ...................... 875,166 | Silicon  monoxid powder, preparing, H. N.

Honey extractor, C. G. Luft ........ .. 875,086 Pneumatic motor and speed governor, T, POtter  ouiieiiiieii i, 875,676
II{Iool{ an;i etye, dGEllSknll)st% Iéel)gsel..&..c...l.t. 3;12.3583 USE GR'NDSTONES Danquard, TeiSSUe .................... 12,736 | Silicon monoxid, producing, H. N. Pottsel',

orse’s foot and leg ba rian oulter 3 YOU Pole and like erecting machine, n 875,065 875,286,
Horseshoe, M. Gates ...................... 875,257 Pool bowling table, T. A. Upt 875,615 | Skate, roller, Faust & Grout. ..

{f 80 we can s y you. Al sizes [ ool bowling table, 1. A. Upton.. . .- g

Hose clamp, H. A. Wahlert . . 875,019 s mounted and .:l,l:mmf,,".d, a|w;yp Portable furnace, G. E. Ruhmann.... .. 875216 | Sled, L. D.’ Hyatt .....
Hose supporter clasp. H. Binney .... . 875,142 kept in stock. Rememoer, we make a | Potato masher, D. E. Johnston... ... 875,530 | Sled runner attachment w. J. .
Ice elevator, automatic. W. II. Lgnch..... 875,544 specialtyof selecting stones for all spe- | Powder box, C. BOKAY.......eoveevnrvnnn. 875,497 | Slicer, fruit and vegetable, J. B. Walston.. 875,473
Impact wheels, bucket for, W. A. Doble... 875,161 cial purposes. Send for catalogue *“1” | Presses, vibrating distributing roller for Small arms, automatic safety appliance for
lelcagdegsgeu(t n}:’mtqle.tt(}. J. Seckel ........ 2255',_%? The CLEVELAND STONE CO. platen, J. H. Schussler............... 875,116 }ocl:::[‘ingbthe hammer and the sear of, Eaorios
TICULD A L0 R e OO i dedals LECELLELED » o Printing apparatus, ticket, J. A. Walton... 875,139 o TAIMDOUT .+t erireeireeineeeneneannann .
Indicator. See Street indicator. 2d Floor. Wilshire. Cleveland. 0. Printing leaves for books, machine for, Wal- Smelter smoke and extracting values from
Ink_ well. H. G. Campbell ................. 875,148 Stead & MOC v vvvverreneneensennennans 875,638 ores or metallurgical waste products,
Inking apparatus. R. T. Johnston .. Printing machine, ticket, W. C. Reynolds.. 875,460 treating, Sorensen & Westby 875,222
Insect cremgtot.'..s. F. Snydgr 55 Printing mechanism for adding machines, Smelting, electric, F. Creelman... ..... 874,944
Insulated rail joint, A. .Murx'lson 75, . . € W. F. Gatewood .....eeeveeenennnanns 875,343 | Smoking pipe, R. J. McMurray............ 875,369
}uterlnal clombus(t;xon(;eg{zme, G. J. Altham.. 874,920 nstru(tlve (Ientl“( dpers Printing press, G. W. Prouty. . ..oomeein: 875,287 | Soda water glasses, holder for, W. Living- 5
ewelry clasp. . Godley .......iieiiiinn. Printing press gage attachment, J. T. Gay. 875,060 S B 088606000008 a0a0 0008000000 M o8 875,666
-gomltlal box lid, Ct D. bVVhlt}ﬂgA- 2 C ~~~~~ . Projectile, Wheeler & McKenna . 875,023 Sold%r t(I)) sheﬁt metal, applying molten, W. 75,507
unction or connecting box c oy - . Propeller, A. A. Anderson .... 875,484 3 augherty .........c..oiieinnn y
Knife cleaner, J. Brown........... 5 L5 ON TIMELY TOPICS Puller. See Beet puller. Soldering apparatus, can, C. W. Sle . 875,677
Knife setting gage, C. H. West Pulley, friction cluteh, L. H. Geisendorff.. 874,954 | Sound records, making, I. Kitsee.......... 874,966
Knockdown box, A. N. Miller .. X . . Pump, air, B. Hamann ................... 74,960 Spark and contact spark device, combined
Lace and fastener, shoe, P. M. . Prlce "] cents each b mail Pump for vacuum cleaners, A. Mestitz..... 875,446 jump, C. R. Greuter . 875,258
Lace hook, shoe, O. H. Eliel ......:....... y Pump, oil, W. A, Odell.............cccn... 875,370 | Speed regulator, C. Schmltthenuex . 875,463
Lamp ﬁlafme;lts macllnnte and apgaratui ro‘x Pump rod connection, W. E. Boyd ... 8754 8 Spmnmg mule attachment, R.

manufacturing elec ric incandescen Puzzle novelty, L. J. Monahan ..... oo 875,200 ] TOD tii i i 875,655
. I[E)I'ﬁft'ul(zeamillllcéﬁéééé;ﬁ't. OO o0 g;g%%ﬁ ARg:;lpl::cogﬁlx;m?gfs)elqgacgcaﬁv:flueFotI;)d th‘: gai% l;mdd tie1 ’cttmplmpg, I\II) ﬁ olson........ 3’712,(1)33 SDlngxﬁlg spindle and bearing therefor, C. H. 75,503

mj 3 e, . . 'S. ... y ai ond, electric, I. . arcy.... . APIMAIL ottt ittt ittt
Lam% thl‘ burning carbureted air, F. W. T archlstect and bulliiseao SCIENTIFIC AMERI- [| Rail fastener, S. G. Petterson..... . 875100 Spralyling fruit trees, compound for, C. J. ’ 25
P 00 M Q0 666000 886000 380 80888060 X CAN SUPPLEMENT . Rail, guard, A. Morrison ........ 875,203 B 4 S S PSS S S PO PR s 875,5
Laml{)feni;ecsaudesceut electrie, g . 5 5 T THE SHRINKAGE AND WARPING %ag{ J:igi.ni, % 16 FY?VmL ,ljlr ,,,,,,, g;gggg ggring ptl_ank }l kE Frsz:mre’z.d ..... g_?{;’i,;gg
............................... f ) 1 ail joint, J. O. rench ..........o.o.. amp, time, Jackson idgeon. ... 875,274
T.amp socket, W. R. Lambert . . . 875,357 g{fegelrrﬁggntfgo};a;% dnlfgitgi‘,fgfmf,’;“ Railway and other vehicles, brake for, A. Steam boxlherY F. J. Hickey....... .... 875,349
Last. W. E. Trufant .......... .. 875.136 fully illustrated, SCIENTIFIC AMERICAN J. Reid ..viiii e i e 875,108 | Steam engine, A. Siabloff.. .. 875,294
Lawn shears, F. C. Brown ........ oo 875,240 S P’; 1500 Railway and other vehicles, coupling for Steering gear, G. G. Portel . 874,989
Teather dressing, liquid, G. W. Childs.... 875,653 UPPLEMEN 0 controlling rods of brakes between, A. Stenciling designs on post cards, -
Leather skiving machines, feed roll for, A. CONSTRUCTION OF AN INDICAT- T T L L I T 875,109 paratus fer, A. G. Pirkis 875,106

Hirth .............. . .. 875.628 ING OR. RECORDING TIN PLATE Railway construection, C. R. Bowen. ... 875,499 | Stitch machine, ornamental, W. N. Parkes 875,619

Ee%tglllg-h Mt- gos]\eln“'zl?ssgr . 5 g;gggg ANEROID BAROMETER BSy Railway motors, ventilation of electric, G. Stitch machine, zigzag and ornamental, W.
etter sheet. C. M. Tubbs .... s Monroe Hopkins, Fully illustrated. SCIEN: GIDDS  ..i.iiniiiiiiieiiai i 875,061 N. Parkes ..........ccovevvennennonens 875,617
Leve}l{ and gage, combined i TIFIC AMERICAN SUPPI. ,’.;’MENT 1500 Railway signal, P. H. Slaughter..... ... 875,123 StltcéxvmgN mgch{{ne, eyelet or embroidery,

I b T R A S B B0 SO0 60800 a8 6 0 90 X Railway switch, F. J. Reilly........ .. 875,110 . tPATEGR. .. ... .. .. . L., 875,614
Level and sequare, C. J. Cramer............ 875,243 DIRE‘;FT-VISEONI SPECTROS%OPI%’S Railway switeh frog, J. E. Graham.. .. 875,169 | Stocking drier. P. J. Timberiake... .. 875,135
Levers, adjusting gage for, E. C. Mershon 875.364 By T, H. Blakesley, M.A. An admirably || Railway tie, E. T. Forrester........ ... 875,057 | Stoker, automatic, H. B. Wallis.......... 875.020
Limb, “artificial, W. G. Wyatt ............ 875.482 written, instnictive and copiously illustrated | Rajlway tie, C. S. Smallwood............ 875,125 | Stone ‘crusher, G. R. Starnes.............. 875,673
Liquid feeding device, J. F. Smith .. 875.295 article,  SCIENTIFIC AMERICAN SUPPLE- Railway tie and fastener, metallic, J. G. Stop, automatic non-reversing, S. 875.336
%‘gzga;i'. :ﬁuggll;:, agﬁ myL%ve;‘e;:gé{].. .. %;5 ggg MENT No. 1493, - ‘1Smitht Jppacamona; et B Wottmans gz{g,(l)gg ggove basle, tcpokl, A. .tpax-1~o(;v.......£ ....... 875.2 45

er, g , B 'man. ... . E DE DYN i IENTIFI ailway train stop, electric, E. Woltmann i oves. electrical igniting device for gas,
Load}ng device, conveyer, J. L. Wilson .. 875,307 Hommkrclﬂv SUPPLEME‘:’golgl anﬁcb%% COUC, Railway vehicles, ,automatié coupling for, V. C. de Ybarrondo.................. 875.025
an%}ng macg!ne, T. tlg‘. %ﬂ:teﬂ..ﬁ..&. Bk 875,150 tain excellent articles with full drawings Thorn & Mann ........... 875,13?1 Stoves, hot water attachment for, Freebey o

oading machine, ear eierho eck- N Razor blade protector, safety, F. B. ing. 875,27 G2 PV OO R 1ol oot le el e e fe ke sy el o ol ae oo ol 75,257

mann ..... 875445 || PLATING DYNAMOS. scientigic Ame- || Razor, safety, J. J. Steinbarter........ 0. 875,008 | Stovepipe fastener, G. O. Helvig.......... 875,521
Lock, A. Schmidtke 875.291 RICAN SUPPLEMENTS 720 and 793 de- Razor, safety, P. K. Stern ............... 875,130 | Street indicator fer cars, D. W. Dc Sylvia 875.5¢
Lock and lateh, N. B. . 875.177 scribe their construction so clearly that any J| Receptacle closure, safety, L. A. Wilson.. 875,481 | Street sweeper, F. L. Penfold............ 875,375
EOCklﬂgt,deVlC.e,d J. P-n Gtt‘}‘ﬂght.z’t * i 875,576 amateur can make them. Refrigerator building, Clay[ton & Spielberger 87%,338 Stringed instrument with spring hammers,

ocomotive cinder collecting attachment, J. Refuse receptacle, E. B. Irish............. 875,27 mechanical, P. Lochmann..,........... 875,193

Speier ....... R SRR REE 875.223 DYFNuﬁMd(e)scebeeId)auMdcl’l’lll‘xsothateggpsdc?éng;:}‘lr)c. River banks, means for protecting, C. M. Sulfur, makmg chlorids of, C. E. Acker.. 875231
Log skidding machine, J. R. McGiffert..... 875.096 o e A i 844 and 865. WEBEDRAYET _oosoiuls s salslelals o sosvnnssles 875,480 | Switch, C. N. Bergman.................. 8754 6
Loom stop motion, F. Pick . .. 875,104 h achi b ith d 5 River beds and waterways, means for caus- Switch handle, rotary snap, J. G. Peterson 875,376
Loonflthot;](;‘g:d parting mechanism, A. E. _ or gﬁogslnes can be run either as dynamo! ing an lautéomzlxti% scourIi‘ngJacziotlll for the aT5.487 Swi%ch gperati;lg appariitus, G. J. Beard 875,651

R R R R L R B - removal of silt from . J. Audouin.... )y Table. ee Folding table.

Lubricated coupling, R. A. McKee. .. 875588 || ELECTRICAL MOTORS. Their Con- || Riveted joint, A. Hertwig ............. . 875263 | Table, D. W. INMAD.......weeeeennnenen.n
{Jlubrlcator, W. N. Durant ....... .. 875.657 struction at Home. SCIENTIFIC AMERICAN ]| Roasting pan, P. Scott.. . 875,117 | Table mat, H. M. Hinman

Magnet, field, W. D. Pomeroy. ... 875,207 SUPPLEMENTS 759, 761, 767, 641. Roll housing, R. Moon .. 875,201 [ Tackle block, W. H. Stam..

Mail box, C. M. Hartwell . 87:_).973 Rolling tie plates, A. Morriso 875,202 | Talking machine, A. J. O’Ne

11\&31]1( cabinet, “(,] “‘,V‘ Ml\Iom'lei-... g;gégg P . Iﬂ —_G t h b ,I guogng. %om%(;snef GC l"0 Bxsi)hop .o g;g,ggé Talking machine recorder and reproducer,

rking pin, orre. y oofing exible verbury. . 0o 3 coombined, T. H. Macdonald.......... 8T
g}aSk catcdheis A. % FEll‘ry . . 875,337 rice ents eac ’ y mal Rooﬁng; strip,LF:DC. SOverbury ...... 5 872,039 Talking machine sound recorder, . N.

easurer, distance and angle 5 - T — Rope clamp, L. D. Shryock..... .. 875,121 SSEHunter, M. . - eele s BEPEEEY - == e ele s

e R R D R 875,437 Order through your newsdealer or from Rotary engine, M. Frauenthal... ... 875,515 | Telegraph, printing, J. C. Barclay 5
Measuring and drafting 'device, Rotary trimmer, A. C. Bowser............. 875,500 | Telegraphh, printing, F. J. Haig ... 875,660

M. C. Pelton ......cocooiiiveiennnnns 875,554 MUNN @ COMPANY Rotating_ motor with rectilinear cyllnders, Telegraph receiver, printing, J. Burry.... 875,410
Measuring device, D. E. Conlon ... .. 875,050 361 Broadwa. N York A. Bagnulo ... 875,488 | Telephone attachment, Case & Smith...... 875,151
Measuring device, A. H. Thomson.... . 878,47 L way ow 'J Rubber compound and materlal for use in Telephone dictating system or apparatus, J.
Measuring devlce, liquid, H. V. Johnson. . 875,181 making same, E. W, Strain........... 875,298 W. Kelly, Jriceeeeineeniennnnans eoee.. 875,081




31 Scientific American JANUARY 11, 19O8.

. - ~ - . — o ———— e y - — — . 8
£ H MISCELLANEOUS. $513 CLEAR PROFIT IN 51 DAYS FROM AN INVESTMENT OF $150
CIaSSIﬂEd Advemsemems SUPPOSE WE COULD FURNISII YOU a better | ' . 3 : e : - Is the result from lhe-operalinn of one

A p American Box Ball Alley in Sullivan
smoking tobaccu than vou ever tried for less money? P A 1 .
Advertising in this column is 75 cents 2 line. No less | Interest you, wouldr’t it? Our booklet free. will prove ylof“l‘li_-se]‘y?hylt“%t & ‘I';E:t%“‘:m’;g;]‘“a‘ifg
than four nor more than ten lines accepted. Count | Our claim. Dept.ll. Wilda Tobacco Co., Chatham. Va. 2 must pr

Vlllmpu{{ar ll])_owling game in %xm‘.enc%‘, It
seven words (o tbe line.  All orders must be accom- SIIIR1'S DIREC1' FROM FACTORY TO \VEARER. Wwill make big money i any town. hese
ani ~emitt: Jurther information sent on | Ve cun interest you, Send for our free illustrated cata- ., alleys pay from $25.00 to ¥65.00 each, per week.
panied by a remittance. Iu logue. swain Shirt Company, 468 Washington Street, P'his is no gambling device, bui a splendid bowling

e game for amusement and physical exercise. Liber-
request. Lynn, Mass., and 12 Central Avenue. ally patronized by the best peowle of b th sexes.
- - A CARPENTENR'S RULE, 12-inch level, square bevel. Quickly installed, conveniently portable. No pin boy

mitre, compass. all in one; sent to any address for $1.00,

needed, Receipts are nearly all protit. More than 3,((8 al-
Address Carpenter, 154 Bradiey St., [{ew Haven, Conn.

ready sold. We sell on payments and our catalog is free.

Write for catalog. ATMERICAN BOX BALL COMPANY
PATENTED. 1360 Van Buren St., Indianapolis, Ind.

BUSINESS OPPORTUNITIES.

BANKS FAIL; RfE'lAL ESL'IIJ‘A'I;F! NF‘{‘ER'I htT)lllrgO‘lk ——ws
now having wonderful growth, | 'opulation qoubied int | mejepnone transmitter, C. Umbach.......... 875,138 | =
ST iarbos on Atlantic Coas, | Telephone transmitter, M. P. Clausen. .. !] 875,156

3 e s. ideal residence section. Hichest ?:hermic process, H. Goldschmidt... 8_’{5,345 . |
llglgl:ifoil# c}rluiﬁxl;?m’lfhree miles from City Hall. 'I'rolley | Thread cutting tool, taper, B. Bord 875,043 | New AutO Bar aln
road. Lots ¥i50. No interest. No taxes. Free deed | Thresbing machine, J. McCorkell 875,550 |
in case of deatb. Responsible agents wanted. For | Tie shield, G. E. Figg... 875,511

We have bought, direct from the maker, the sur-
plus stock of new 1907 4-cylinder “ QUEEN ” Cars.
Astandard make, regularly sold at £2,250. Our price,
while they last, $1.250. Guaranteed free of parts.
We Buy, Sell and Exchunge, ¢ Largest dealersand
brokers in New and Second-hand Autos in the world.” Also sup-
pliesatcut prices. Send for complete bargain sheet No. 129.
TIMES SQUARE AUTOMOBILE CoO.
15991601 Broadway, N. Y.  Chicago Branch, 309-311 Mich. Ave.

particulars address Penn-Norfolk Investment Co., | Tile, conduit, J. Balch
Atianti¢ Trust, Norfolk, Va. 1'iling, finishing member for, G. Ayres,

NEW ZEALAND.—To manufacturers and exnoriers 875,038, 875,312
wéarepmpfurerl to'uLke u;l) uuyl;llinezoti my%lgnd{i}se Time recorder, workman’s, Tran & éms
and introdnce same througheut New Zealand. Corres- | .. e S L
pondence invited. Speight, Palmer & Co., Limited, ,I:,"f’ pueumd.tlc, C. F‘L_Dlll.\'ed
Wellington, N. Z. 11_1e pmtggtou pneumatie, W.

’ Tire, resilient, [. W. Hodgson

INVENTORS.—Send for free sample copy *“World’s | Tire tightener. J. H. Camerun . 875,147
Progress,” devoted to interests of inventors. All latest | Tire tool, Mohme & Hadlock . 875,093
develupments in _scientiic and _mdustrml world. | Tire valve stem protector, C. W. Lurtey.. 873,542

. 875,489

875,393
. 875,053
874,964
875,351

World’s Progress, 510 12th st.. vwashington, D. C. Tires, implement for applying rubber, . $40 M OTO R c Y c L E
VE LI :SCENT' BITRN- A. Oliva ....... . 874,984

EIII’A'IT‘OEg;}:ﬁ:lQ &%%?Sﬂfﬂ:ﬁﬁfﬁ';spc 51:395 50 per | Tongs, blacksmith, F. . 875,501 — =P We have the largést line of New

cent. kerosene. Reahy seller everywhere. Exclusive | fongue or pole, wagon, . 875,575 £ . and used Motor Cycles, Parts and

3 H 3 P ? N P fO W 75.15 Suppiies in the courtry, at the
tﬁ:g;té)vl;zy‘&' ?\’}’;ge“f)?;partlenlars. F. C. Gottschalk, 265 'i‘g(;l]ic];}]ﬁng;%pli?é 11\!{(1 lﬁ:gsl_',‘ L e z;:;z ,];(L{,e}itmpe:ges“ivgz :Eewlh-;‘e‘sez
'|Tov prallnay signal and switch, W. kg 5 AT oo v, s
LE. Toy signal and train stopping device, W. ' 4 G o) ) L '
FOR SALFI:}.IS[I.E:-II—':QI: ?&Ttomsaﬁc Door Opener Toy . iH“be""“ Rooaot e 4 . w d Motors and Castings for Air Ships
and Closer_ Useful at every house and hotel. Address | TOY jtelegrapb pole, base, and reel, . | Forelgn Agents ante Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo.
. N., Box 773, New York City. Track sander, .J. M. Smith... - .

One of the largest manufacturers of refrig-
eratorsin the United States desires to make
husiness connections with responsible parties.
Liberal terms and arrangements.

Training device, Pilia & Booker....
Transmission mechanism, S. C. Carte
HELP WANTED. . Transom lifter, T. Rolley

ARE YOU A CLEAYN. Ambitious Salesman, Office or %‘;,‘i‘l’;;‘)mselt‘f;f}" o J@,&‘,ﬁl}; -

Technical man? Write for description of positions Tray, serving, C. D. Mitche AR ' M C R 'g
open. =alaries $700 to #3000 Twelve offices. Hap-| o1 for steps, safety, W. S. Lamson.... 875,440 C ray e[rl erators

goods, 305 Broadway, New York. Tripod head, E. R. Wright.... . 875.034 Opal Glass, Tile or White Wood Lined

Firemen and Brakem
Earn from $100 to $185
amonth, Graduatesof
this school in great de-
mand. Actual railway
officials teach you by

o o " Tr P . ry N . s il during your spare time,
N'I'S TO SELL PATENTED DEVICE. removes | Trolley harp, W. J. Murpby.. . 874,979 | g ade in stock sizes and built to order for mai y N
in‘:tgll?t]y “hstructions in waste pipes from kitchen sinks, | Trolley pole, F. M. Ross........ - 875,2151 ﬁ‘;ﬁences‘ Clubs, Hotels, Markets, Hospitals, “sm“"‘]rl cost. Free catalog, etc. N
wash basii, etc., savex plumbers’ bills, good side line. | 'I'rolley pole retriever, L. M. Perkins 875,596 Public Buildings, ete. The best refrigerating ;l;he 68g'nthenulwny Coneul.'school. ~
J. E. Kennedy, £03 Callowlill St., Philadelphia, Pa. Truck, car, J. C. Bgrher ........... ; 87.:),500 system for warm c.]im‘ate;z. o 0X reeport, ‘“1,'.
Truck for undertaker’s use, W. U. Colthar.. 875,049 Glves perfect circulation of pure, cold, dry
———— Truc[lf1 si;le frame and journal box, G. G. e To25 air, and is economical in use of ice. o
[Floyd .- 194 Write for catalog and full information. Catalog
TYPEWRITERS. Trunk fastener, E. J. Davis. ... . 875,160 | No. 81 for Residences, No. 41 for Hotels, Club, THE EUREKA CLIP
Truss., B. S. Sills................ . 875,122 Public Institutions, etc., No. or Meat Mar- - -
START MAKING MONEY by buvingareliablerebuilt | mynneling machine, Knowles & Carr. . 873 082 k:ts,l No. 84 for Grocers, No. 71 for Florists. The most useful article ever invented
typewriter, Remingtons. $15;" Hammonds. Caligrapbs. | 4ynneling machine, J. P. Karns 875.664 C Refrigerator Co., 704 Mill St., for the purpose. Indisvensable to Law-
Williams. Blickensderfers. iFranklins. $10 up. Ryentalsv,r\e_- Turbine, B. Stevens. . . o " 875131 Mc ra’l,(ened;ll::lle Ind ”U S. A ggl;,glogg;s:iigguglne&ltg‘,_‘slisralngskse:;%egngsg;- w
R o i Ty . 3.9 7 , B. Stevens............. . b ., U. S. A. u =
pafrs. “Atlantic”’ Typewriter Ex., Dept. 3,745 B'way, N.Y. ,fm,gi”e hulclift, E"'d“rmcse""i“ : g;:}’??% | s %m"y‘ ?ook xln%rkea and papg‘ Clgl ;
Turbine, elastic uid, F. amuelson. . 5, | oes not mutilate the paper. Can be
Turbine, elastic fluid, C. G. Curtis........ 875,244 used repeatedly. In boxes of 100 for 25c. I
AUTOS. Turbine governing mechanism, J. G. Callan 874,936 LANGLEY’'S AERODROME.—FULLY | To be bad of all booksellers. stationers 9

Turbine governing mechanism, C. H. Worsey 875,033

and notion dealers. or by mail on receipt
AUTOMOBILE DRIVERR earn ${ to 88 a day. Be- | Turbine, multiple stage impact, O. Junggren 874,965

described and illustrated in SCIENTIFIC AMERICAN | ofprice, Sample card, bymail, free. Man.
SUPPLEMENTS 1404 and 1403. Price 10 cents each ufact %edabyp Cousolidated egall“{ety

come an automobile engineer. a professional automo- | Turbine, steam, C. I Barth.............. 8 E any, 361 Broadway, New York G
bile driver, and earn $4 to $8 a day. Dosition will be | Turbine vane, J. F. M. Patitz... léiyt;'?z;xld a%lgg:vs%e%?g‘g s Vs Piu 60.1 Box12l. Bloomfield. N. J.
secured for you. My free booklet will tell you bow 10 | Turbines, bearing for elastic flui X

make success. [send it free. Address President, J. J. & Junggren .. .
Evans, 1661 Broadway, New York. Turbines, nozzle for elastic fuid
Baldwin ............ 00

Wizard Repeating
Turning machine, W. H. Berkheiser....
Typewriting machine, W. B. Woodhouse. .

b )
AUTO ACCESSORIES. Typewriting machine, H. A. Briggs........ LIQUID PISTOL

e itine N - n o@o Will stop the most vielous dog (or
TIRES! ALL STANDARD MAKES at bottom prices. I'ypewriting macbine, W. F. Ielmond.... 875.262

e it " . R ‘ man) wlthout permanent injary. Per-
New seconds easing and tuba cheap. Reasonable re- | 1YPewriting machine carriage feed mech- tectly safe to carry without daoger of

Nickel-pltd
5 in.

Palmer Motors

Two and Four Cycle.
Stationary and Marine.
One to twenty H. P.
Catalogue FREE.

At Wi N 3 5 Tes anism, J. B. Secor.................... 874,999  leakage. Fires and recharges by pulling the trigger. Loads PALMER BROS., Cos Cob, Conn.
Eﬁ’gg‘]{“vi‘yﬂd pﬁ]eocl?g%%(l]n&jorgxmNe\I:{’YoS}ELpe’ 18 West Typewriting machines, carriage stop mech- fmmiuy Liquid. Nocartngdgesyrsquireg. Over six shots in New York : 142 I:‘ourth i '
s i anism for, F. X. Wagner.............. 875.637 one loading. All dealers, or by mail, 30e. Rubbercovered Holster,10e. Philadelphia : The Bourse
"Typographic_ machine, F. H. Richards...... 875,212 With Pistol, 55¢. Money-order orstamps. No coins, Boston : 85 Union Street
Umbrella, M. Bowden-Hammond . 875,498 PARKER, STEARNS & (0., 226 South Street, Dept. G, New Yeork Seattle, Wash.: Colman Dock
INVENTORS' MODELS. Umbrella, folding, G. Meyer . 875.547
MECHANICAL. ELECTRICAL, MUSICAL, AND | Upbolsters, apparatus  for ToTE
SEEAE e AR LA R C RRRRRRRRPRRRPRRRRRRRRRBPRREP
work. Special machinery. Nothing too smml. Inven- | ¥acuum-producing apparatus, 74.986 - | ! A g | g N d
tors’ Model Works, 118 \W. 3lst §t. Phone 6697 Madison, SO o o OSEDECECOREER 874.98
N. Y. City. Valve, H. Burpet ........ vev.... 875,320 -
N, Valve, automatic, S. W. Peregrine... 875,101
Valve, automatic stop, Harris & Mattimore 875,347
Valve for air-compressors, rotary, G. W.
MOTION PICTURES. MEYEE  neeetesnseeeseeeeee e 875,277

THE MOVING PICI'URE WORLD, weekly, 10 cents | Valve for stand pipes, W. H. Sellew...... 875,002
per copy; veariy subscription, $2. The only paper de- | Vilve gear, Lentz & Bellens........ .... 875,538
voted to the meving victure, illustrated sung and lan- | Valve, high pressure, J. A. Bishop........ 875,496 [
tern lecture fleld. Moving Picture World, Box 450, N.T. | Valve' meebanism, automatic shut off, J.
Huebsch . 876,176 |
Valvé operating mechanism, 5 5 |
oy SRR L R L E L 875,217 |
BOOKS AND MAGAZINES. Vault, grave, Williams & Birennecke . 875,562 |
“TROPICAL AND SUB-T'ROPICAL AMERICA,” | Vault light construction, J. Baker . 874,922 |
the new iltustrated magazine on Soutb and Central { Vehicle fender. J. L. Schureman... . 875,556 |
America, Mexico and West Indies. First numberisout. | Vehicle sand band, I'. Bennett.... . 874,927
Price §la ear. 3 months’ subseription, 25c.. will showits | Vehicle step, J. G. Lohner.......... . 875,540 |
value. ‘I'ropical America Pub. Co., 18 Frankfort St.,N,Y. | Yehicles, motive power for, M. Slotkin.... 875,467 .
ELECTRICIAN \ND MECHANIC.—Practical month. | Venéing machine, coin controlled, E. F.
1y magazine tor electrical and mechanical students and vV SF“ nlf ing TG~ © O LRI 0.5 S = 875,128
workers. Publishes illustrated directions for con- | ventilator.  See Window ventilatol

structing dynamos. motors, gasoline engines, wireless | Yentilator, G. D. Spielberger......... ool 875,007
telegraphy,” electronlating.  electrical wiring, me- | Vessels, making cnameled, H. 'C. McGregor 875,281
chanical drawing. using tools. furniture construction. | Vessels with fluid under pressure. machine

boat building, all kinds of mechanical work. One for filling and capping, J. M. Hicks.. 875,678
dollar yearly; trial subscription for three months, | Vibrator, J. W. Swindell. . 875,132
twenty cents. List of electrical and mechanical books | Vise, quick acting, T. C. 874,992 |
free. 8. A. Sampson Pub. Co., 6 Beacon St., Boston, Mass. | Wagon, W. Hubbard.. . 875,433

Wagon, F. Weber.... . 875477 |

480 Pages. 1,050 Illustrations. Price $5.00
o T

Amervican Homes and Gavdens covers a

Wagon holster, E. G. Hines. *. 875,527 | : - wide scope ;

Waistband for garments, J. Kaplan........ 875,354 | it deals with house building from the design and construction of modest

ASTRONOMY. “'115;111L; ﬂ“I“lub‘er'mfa’mg machine, combined, oo cottages on tiny lots to the building of mansions on large estates. All
123&}}5,(;{2311%(\?{nE:'ixsri_)l]ef:tM;ugolef:a?v;atsl«]e?xlgataixt)a Water beater. R. B. Prien . ..........o . ... 874991 dggrees of gardening, f;om layiug_ out a lapdscape to the planting of a
;t%orm.’l;he Luminons Revolvilngz Planispue::gshows clwu's Water trough, I. S. Earhart.............. 0 window-box, are dealt with. Practical questions of water Suppl}’» oI samni-

S UL A ] Wave 1motor, E. J. Bissell..
1y principal stars visible any bourin year. Simple, handy, 3 5 3
inble. Only S2¢. T. Whittak ibl v.y. | Weather 'strip, W. H. Etter..
reliable. Only 83c hittaker, 1{3 Bible House, N. Y Weather strip. J. H. Woodbury
Well device, oil, V. H. Palm

tation, or of thearrangement of the kitchen receive equal treatment with
draping of windows or the arrangement of old china.

Well drilling tool. I'. S. Freeland . + g .
PHOTOGRAPHY Welt slitting machine knife, J. B Hiduway 875,172 amerttan gjﬂmBﬁ' and Gavdens 1sbea1iit1f%11y
N elts, machine for operating on, J. B. | printe he
A COOKE LENS FI'TTED TO YOUR KODAK or HAGAWAY o ooevtiiaeeseniininaenennn 875,171 ) 2 o : :
other camera, gives sharp pictures where other lenses | Window  closure, antomatic, T. Tee. ... .. | 815084 | year’s volume contains more than a thousand engravings, as full of detail
{5“%..‘0‘2’,‘,;‘3;{,’{,’3!&9' (-i%"y‘fﬁre‘r’f-’é‘%r' E”f?{l)tbhs(;muleilgg wi"(}ow screany. (! tH' Mcgeﬁ_ e £75,552 and finish as actual photographs. They depict sonte of the old and historic

1ers. ) s L /indow screen, extension, , . Foster.. 875,573 1 1 1

Broadwar Ny ' Witlow rorpiayomeym e ik, O FaRter.. 21 mansions of Amerlca', anq the most beautiful of gardens or of nat.ural
AMELICAN PHOTOGRAPHY succeeds American | Wire netting macbines, cop and cop holder scenery. The following list of a few of the principal practical articles

Amateur Photographer, Camera and Dark Room and _for, A B. Barlow................lln 875,404
Photo Beacon. Tne editors of each now join in making | Wire reel, B. F. Wasson
a magazine which should be in the hands of every pho- | Wire vroller, J. H. Bauman
togravher, professional or amateur. 15 cents monthly, | Woodworking machine. D. S. Courtne
%150 per year. Three specimen copies fer a guarter. | Wrench, M. Clevenstine........ 875.048\

which appear in American Homes and Gardens during 1907 will show
the wide choice of subject:

HISTORIC MANSIONS OF THE JAMES RIVER-

Aw. Photographic Pub. Co.. 351 Breadway, New York. \Vriting machine, E. B. co snee v 810,480 | SMALL AMERICAN HOMES—INEXPENSIVE LOG

Yokes, ' shock-absorbeer for neck, P. E. - - -

q hoc BUNGALOWS — THE IRIS GAROEN — HOUSE

. Bf-e(’khmmer Ry e, 875,146 | BOATING IN AMERICA-- A BOY’S SUMMER

WATIZR FILTER. lelchﬁﬂgl_tleu.l{ ,E.!l‘ll"?(.jA 01 (s . treating, A. H. 875 578‘ CAMP—THE CHOICE OF A DOG—VENTILATION

THE DUPLEX FIL/I'ER iy positively bygienicand | Zinc ores (calamins, oxids, silicates) .l')y thé ! —THE WATER GARDEN—CURTAINS AND DRA-

2?”-01&%"(;22“ Leas_edtbvf257.lphyau%(}u'st, Gf ()S])itaétj. precipitation process, metallurgical PERIES —THE WILD GARDEN—CONCERNING
10ps, factories. rivate tfamilies. rite 1or agent’s N i idi -

prolposition. Duplex Kilter Co., 1,140 Broadway, Y. ﬁﬁ-tth()d (gt IOl OIS Rz gl 875,580 DmﬂgEvR‘:Y:EER%EQﬂINTGOU?:SG ':SU:E ;JTl:)E

Zinciferous ores and metallurgical products, e -

treatment of, J. H. Gillies..... | 875,424 MOBILE—FLOWERS FOR HOUSE AND TABLE

TALKING MACHINE NEEDLES.

1 SEND_ FREE. samples of patented improved DESIGNS.
Peiumecky Multi-tone Needjes to all interested in talk-
ing machines. Kach needle plays 10 records. Millions | Badge or emblem, E. R. Seppard
sold weexly. Petmecky, 345§ Broadway. New York. Cycle frame, motor.
Doily, R. Gair..
ﬁngﬁ:r rrIi‘u:: or

Flask, . R. Harper
FLYING MACHINES. Gas heater. A. T. Wehrle
AEROPLANIS built or material furnished—aluinu- [ Glass, sheet, F. Woltjen
inum, steel tubing. hamooo, rtc. Aluminum castings tor | Glass vessel, A. Buskey

DECORATION - WHAT IS A FIREPROOF HOUSE
—INTERIOR WOODWORK—WHITE LILAC CUL-
TURE - HOW TO ARRANGE WINDOW CURTAINS
—STREET ENTRANCES—COLLECTIONS OF OLD
BLUE STAFFORDSHIRE WARE—NOVEL USES
OF ELECTRICITY — THE QUESTION OF THE
FIREPLACE — ORCHID CULTURE — HAND-
WROUGHT IRONWORK—KITCHEN FURNITURE
—WATER SUPPLY.

A limited number of volumes for 1907

P. Kelecom.

corners, Adyvice on construction. Informationor ex- | Hinge leaf, W. J. Neidl

:
:
bid

periments. J.W.Rosbon, Harrisburg, Pa. Lamgs, hceiliug fixture for electric, J. H. are available. 480 pages. 1,050 illustra-
t e 972 ko :
Percot atual and : 38,97 tions. Price $5.00. Volume fqr 1906, $5.00. Volume for 1905, #2.50. ﬁ
SHAVING L TDARN e v e e s o 38,971 1
g Pin or button head, D. P. H . 38,965 s
R i — | R LR S - 38983 MUNN & CO., Publishers, 361 Broadway, New York
Moneyback on demand. With my exclusive process | Range, J. Becvar............ . 38,974 i
only good blades are marketed. By mail $3.50, post- | Scale frame, G. W

paid. Siduey Levy, 1140 Broadway, New Y ork. Seat and cabinet, combined, V. D). Buraam O QQQEBﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬁﬂﬁﬁﬁﬁﬁiﬂﬁﬁE
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RECENT BOOKS

MODERN AMERICAN LATHE
PRACTICE

By OSCAR E. PERRIGO, M.E.
Price $2.50

A complete book of 400
pages on _ The Modern
American Lathe. Its de-
velopment from the earkhi-
est times up to the present
day; its modern form as
constructed by up-to-date
builders; its general and
s ecial classes of work;

€ quantity of ltsoutput
and its marvelous ac-
curacy. Written by a man
who knows not only how
worg ought to be done.
but who also knows how
10doit,and how L0 convey
this knowledge to others.
1t is strictly up-to-date in
its descriptions and iilus-
trations which represent
the very latest practice in
lathe and boring mill op-
erations as well as the con-
struction of and latest de-
velopments in the manu-
facture of these important
classes of machine tools.
A large amount of spaceis devoted to the turret lathe,
its modifications and importance as a manufacturing
tool. Multiple spiudle and automatic chucking lathes
are fullv considered, as are also special high power
lathes for the use of high speed tool steel. and elec-
trically driven lathes. In the treatment of the sabject
315 illustrations and examples from the best practice
have been made use of, as by illustration alone can
many of the important details and methods be clearly
presented.

Modern Steam Engineering
in Theory and Practice

By GARDNER D. HISCOX, M.E.)
Price $3.00

This is a complete and
practical work of 487
pages. dealing with the
care and management of
Boilers, Engines. Pumps,
Superbeated Steam, Re-
frigerating  Machinery,
Dynamos, Motors, Eleva-
tors, Air Cumplessoxs‘
and all other branches
with which the modern
Engineer must be fami-
liar. [t fully describes
and illustrates the pro-
perties and use of Steam
for the generation of
power in the various
types of engines in use.
Slhide Valve, High-Spee L
Corliss. Compound, Muiti-
expansion engines axud
their valve gear, the De

Laval, Parsons. (urtiss
and other 'Turbines are
included and fully de-
scribed illustrated.
Forty two tables of the
properties and application of steam inits various uses
are included. whichin themselves form a most valuable
and mstructive section of the work.

Nearly I'wo Hundred Questions with their Answers
on Steamw and Electrical Engineering likely to be asked
by the Examining Board are included. 'T'hese if stutlied
by you will help vou to procurea license. This book is
thorougnly reliable and practical. and not only a guide
bug a teacher. As a rext book it is thelatest and best
authorty on the subject. It is fully illustrated wnth
detail engravings, not to be found elsewhere.

Punches, Dies and Tools for
Manufacturing in Presses

By JOSEPH V. WOODWORTH

Price 84.00

A practical work of 500
pages tully illustrated by
nearly engravings.
being an encguopedlao
Die Making, Make-
ing, Die Sinking, Sheet
Metal Working, and Mak-
ing of Special 1'0ols, sub-
Presses, Devices and Me-
chanical Combinations for
Punching, Cutting. Bend-
ing. F‘ormmg Piercing,
Drawing Ompressing
and Assemblmg Sheet
Mctal Parts and _ also
Articles of other Mate-
r'als in Mlachine 'I'ools.
9 vo Hundred and ‘T'en
Trocesses are clearly de-
scribed and  fully illus-
irated. i
companion volume to the

entitled '* Dies, Their
Construction and Use.”
Nothmg appear8 in this
volumethat has already been published in the author’s
previous work on ** Dies

Modern Plumbing Illustrated

R. M. STARBUCK
Price 84.00

A comprehensive
and up-to-date work
illustrating and de-
scribing the Drain-
age and Ventilation
of dwellings, aparte
ments, and public
buildings, etc. The
verylatest and most
approved methodsin
all branches cf sani-
tary installation are
given. Adopted by
the United States
Government in its
sanitary work in
Cuba. Porto Rico,and
the Philippines, and
by the principal
boards of heaith of
the United States
and Canada. 3
pages. 3 full page il-
Justrations.

&~ A special circular describing theee books sent on

est.
”&' Any of these books sent prepaid 0 veceidt of price.

MUNN & CO.,
Publishers,

This work is a

author’s elementary work

361 Broadway, New York .

LET US BE YOUR FACTORY

STAMPINGS, MODELS, EXPERT WORK
THE (.LORE MALHI\E AND STAMPING CO.
70 Hamlliton St., Cleveland, O.

Corliss Engines, erewers

and_Bottlers’ Machinery. THE VILTER
MFG. CO., 89.) Clinton St., Milwaukce, Wis.

‘MUDELS [& EXPERIMENTAL WORK.

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

R U BB ER_ Fine Jobbing Work

PARKER, STEARNS & €C0., 228.229 South Street, New York

Experimental & Model Work

Cir. & advicefree. Wm. Gardam & Son, 45-51 Rose St,N.Y

MODELS

ESTABLISHED /867

CHICAGO MODEL WORKS
(79 £ MAD/SON.ST CHICAGO, ILL.

WRITE FOR CATALOGUE OF MODEL SUPPLIES.

MODELS AND EXPERIMENTAL MACHINERY.
Gears, Tools, Dies. Novelties and Electrical Instruments Manufactured.
New York Model Works, 3473 Third Avenue, New York,

For a1l kinds of gran-

DRY I N G MACH | N ES A mteriae BB
Worrell,Hannibal,Mo,

|
wokk |

SPECIAL M, 8
oSt | w8VRShEs
Experimeital Work for Tnventors
1I. TURNER T00I. CO., 215 8, Clinton 8t., Chicago

lN ENTO R to order ; largest cquipment ;

lowest prices. Send perfect sample for '_— R E E

low estimate and_ best expert advice

THE EAGLE TOOL 0., Dept. A, Cincinnati, O.

We manufacture METAL
SPECIALTIES of all kinds,

EXPERIENCED IN DEVELOPING INVENTIONS
Model Machine and Electrieal Work
C. TIETZMANY, 198 Eleventh Avenue, Long IiTand City

AL 1'00Ls DIES

BPEC
ETAL SPECIALTIES:
ETAL NOVELTY WORKS C0 85- !sIW LAKE ST.CHICAGD

MASON’S NEW PAT WHIP HOIST

for Cutrigger hoists. Fasterthan Elevators,and hoist
direct from teams. Saves handling at less expense.

Manfd. by V()L\EY Ww. MAQO\I & 0., Tuc.

Providence, R.

KUHLMAN TRANSFORMERS

Quality always. Single and 3-phase. Prom\t delivery.
KUHLMAN ELECTRIC CO.  : ELKHMART, IND,

Magical Apparatus.

Grand Bouk Catalogue. Over 700 engravings
25¢, Parlor Tricks Catalogue, free.
MARTINKA & €O., Mfrs.. 493 Sixth Ave., New York

Larve 2M)Dafze 1llustrated

1%07 Catalogue mailed l5c.
Fraucis Banuerman, 501 Broadwuy. N. Y.

Army Auction Sale Bargains

(stamps).

THESCHWERDTLE: STAMP CO.
STEEL STAMPS, LETTERS & FIGUR
; BRIDGERORT..CON

ELECTRIC LAUNCH MOTOR. — THE
design in this paper is for a motor of unusual simaplicity
o f construcrion, which can easily be built by an amateur
at small cost. It is intended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 incbes. and
is capable of propelling such cratt ata speed of 7 miles
per hour. lllustrated with 21 cuts. See SCIENTIFiC
AMERICAN SUPPLEMENT, No. 1202, Price 10 cents by
mail, from this office. and from ail newsdealers

LEARN WWATCHMAKING

We_teach it thoroughly in as many months as it
formerly took years,
ticeship. Money earned while studying. Positions se-
cured. Easy terms. Send for catalog.

&T. LOUIS WATCHMAKING SCI[()()L. 8t. Louls, Mo.

A NEW ART and a fascinating rupld money maker. You

can decorate china, glass, porceliin, pillow-
tops. anything, in colors or not, from photographs. No
talent o1 experience required. More popular than hand-
painted china. Cost small, proﬂtﬂ large. Send stamp
for intormation. B. K. Vallance Co., Elkhart, Ind.

ROLL PAPER TAPE

Of required widths and thickness,
accurately wound free from breaks.

COLONIAL COMPANY, Mechanic Falls, Me.

How to Build anﬂ
Ice Yacht

SCIENTIFIC AMERICAN SUPPLEMENT 1154
describes exhaustively and clearly the Build=
ing of a Lateen fce Boat. Full working
drawings accompany the text.

The SCIENTIFIC AMERICAN SUPPLEMENT

1197 contains an article in which the con-
struction of An Up=to=-Date Ice Stoop is
carefully explained with the help of complete
drawings.

In SCIENTIFIC AMERICAN SUPPLEMENT 1253
an illustrated article is published on A Jib-
Headed Mainsail Sloop Ice Yacht,

In SCIENTIFIC AMERICAN SUPPLEMENT 1556
is published an article on Immproved Xce
Yacht construction, a craft being described
having a Hollow Backbomne¢ and 250
Square Feet of Sail Area.

Fach article is accompanied by Complete
Working Drawings,

The entire set of fourpapershere enumerated
will be sent by mail on receipt of 4o cents,

Any single number can be supplied for 1o
cents,

Order from your newsdealer or from

MUNN & CO., 361 Broadway, New York

.
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Does away with tedious apprer. |

TRADE MARKS.

Aburasive material, Abrasive Material Co... 66,810
Accordions, Buegcleiseu & Jacobson........ 66,856
Accordions, W. Spaethe .................. , 88!
Antiseptic preparation, American Chemical

& Textile Coloring Co............ Veeane 66,780
Automobiles, Stevens-Duryea Co............ 66,790
Bakiug powder, Sea Foam Baking I’owder

........................... 66,786
Beef, corued and roast,

) 6110 A | | SSSeeL RSt - e 66,800
Beer, Black Hills Brewing Co........ 66,8;)5
Beer, Stark-Tuscarawas Breweries Co.. 66,868
Beer, lager. Louis Bergdoll Brewing Co 66,864
Beverage, carbonated, C. T. Piranio.......
Bitters, stomach, A. Fischer................ 6!
Boots and shoes, leather, Haynes, Sparrell

(2. (0, et or oot o SUSTAEE , , SRR 18 66,877
Brick, fire, Duparqnet, Huot & Moneuse Co. 66,858
Brushes, tooth, IFlorence Manufacturing- Co. 66,814
Butter scotch, Kerr Brothers................ 66,799
Cdm}siesd glace fruits cho:n]ntes, etc., Charles

c Co.

Car sand boxes,
Carpet sweepers,

J. G. G . h
B|ssell Cdrpet Sweeper Co 66.818
Charcoal, Clifford Bros..........c.c.ocovvuvn.. 66.

Chemical, certain, G. W. Gilbert.......... 66,787

Chemical preparations, certain, Faxon Wil-
HAMS"™ & HAXOB cyerorer: sxge » spure » o o o o o » FWE oroars

Chocolate, J. R. Elfreth

Cigars, Starlight DBrothers

Cloaks, outer suits, and skirts, Landesman
Hirscheimer Co. .........cccivuiiuennnn 66,880
Coats, McI<ibbin, Driscell & Dorsey........ 66,883
Coats, overcouts. vests, and trousers, L.
Adler Bros. & Co........... 5 8

Coke, New England Gas & Coke Co.
Cream, toilet, Bruno H. Goll Chemic

Cutlery, certam Wester Bros..............
Disinfectant - and antiseptic preparation, J.
1B I S S0 600 o o000 0 oo e o8000 000060000000 66,782

Drawers, ladies, 11. P. Wheeler 66,
Exercising apparatus, certain, J. E. Garratt
Figs, W. Hills, Jr..ou..eeuenunenninanrnn.s 6

Flour, wheat, Regina Flour Mill Co..66,788, 66,789
Flour, wheat, Illmore Mill Co.............. 6,813
. Food, stock and poultry, Pennsylvania I’rimo

i IBecddCoNiEm. . oL 66,804
Furniture polish, R. Schulze................ 66,850
IGI‘n, A. Forbes............. ..ol 66,795
Grape juice, Boericke & 'T'afel. 66,870

Grape juice, Royal Grape Juice

1lats, fur, Crofut & Kuaapp Co... 66,857
Ilose and packing, Morgan & Wrigh . 66,889
Jewelry, certain, C. S. Crossman & Co...... 66,873
' Knitted, netted, and lace drawers, ladies’,

H. I Wheeler........ ... iiuu... 66,891
| Locks and kcys, Smith & Egge Mfg. Co.... 66,816
Magazine, Industry Publishiug Co.......... 66,863
Medicine, certain, I'ischer Chemical Import-

ing [CoY TPPRY - -Frrrric-- YOIXY .. - 6,836
Medicine, certain, H. Ii.. Bucklen & Co.... 66,839
Medicine, certain, P. P. Miniotte........ ... 66,844
Medicige, certain, Miol Manufacturing Co.. 66,845
Metal articles, certain, A. Dewsbury........ 66,833
Nail sets ‘and punches, Massachusetts Saw

Works ' 6,785
Needles, certain, Thos. - & Sons . 66,869
Periodical, Hale I’ublishing (,0 .............. 66,861
Pills for female complaints, H. B. Taylor.. 66,85
Planes, Stanley Rule & Level Co............ 66,827
Powder, tooth, . S, Istlingen............ 66,834
P’recious metal goods, certain, Jos. Mayer &

IBross oee . B o - .- o mRmEg o B e g - 66,878
l'ubllcatlon, weekly, J. A. Gavin. 66,876
Remedies. for ague and malarial fl-wl , WL

R. Burgoync .................. ... 66,830
Remedies, obesity, Marmola Co 66,843
Remedy = for rheumatism, neuralgia, and

chills, H. H. Harris.................. 66,841
Remedy for syphilis, W. [. Deariso . 66,832
Remedy, skin, O. P. Goerg.......... .... 66,837
Rooting and sheathing, paper and fent r,
| American Sash & Door Co.............. 66,817
Rubber and fabric hose, Fabric Fire Hose
| Q0. Geeie o oimieie [ e S e R S AR A 66,874
| Rubber fruit jar Consolidated Ruh-

(PN CTRRNRE . - o o SRR © 0.0 6 0o 0 o do o Ji 66,872
Rubber goods, certain, I’acific Coast Rubber

CoN 1T ey - - Vs TR 66,866, 66,867
Rubber hoof pads, Morgan & Wright...... 66,865
Sauce, Worcestershire, Alart & McGuire.... 66,890
Sedative, antispasmodic  expectorant, H.

REIE  wveeoiinee et ee e i 66,848
Soap, Master Soap Co...... 66,882
}Suzlp. camphorated liquid

Reﬂmnﬁ Co. p -msam. .. 66,859
Soap, toot 3 S Ramag . 66,847
Soaps, 66,860
Surgical goods, cmt.nn

Manufacturing Co. ...............e.... 66,881
bnspenglun devices, fnctlmml Hartford Sus-

pension CO. ... iieuaiiiiiiiaaoiiaaaa- 66,862
Syrup, Mausfield, Witham & Co............ 6,801
Tapestry goods, certain, A. T. Abbott & Co. 66,828
Textiles, certain, China & Japan Trading Co.,

. 66,819 to 66.823
Textiles, certain, E. L. Waldo............ €6,853
Thread for machine sewing and lace mak-

gy A TR Nk . . oo o« e SR B o s - 66,784
Toilet preparation, certain, Samurai Co. 66,849
Tonic, muscular and nerve, Sharp & Duhme 66,851
Tonics for rheumatism, Lichterman & Judt 66,842
Tubes, collapsible, P. Beiersdorf & Co. 66,829
Valves, Hemestead Valve Manufacturing Cn 66,824

Washing ‘machines for laundry purposes, H.

N Bxammel Manufacturing Co........ 66,840
Water, natural mineral, Clysmic Spring Co. 66,871
Water purifying composition, Auto Radium

(ERETNE o o - P e PP 66,781
\\'hls]u Gooderham & Worts. 66,796
Whisky, A. Hirschman & Co. 6,798
Whisky, O’Bryan Bros.............. 66,803
Whisky, Records & Goldshorough..... 6,805
A\’ lnsln W. E. Seel.. 3 66,806

Stein Brothers 66,807
Vogt-Applegate . 6,808
Wiglesworth Bros. 66,809

& Co

I3 C‘xmpe

Wlnsky and gin, Bluthenthal & Bickart.

Whisky, gin, and brandy, Edw. B. Bruce Co 66,793
Wine, California Wine Association.......... 66,811
Wine, port, OtHey, Forrester & Co.......... 66,815
Wire screens and screen doors, Neuhaus Mfg.
GO0 e S L Y 66,826
LABELS.
“Bunte Brothers,”” for chocolate, Bunte
IBrothiers] PR, . SoErt- . IS |, . SSEreee 13,956
“‘Delightful,”” for scouring soap, J. Gutradt 13, 1960
| “Munson’s Ye-I'i-Va Remedy,” for medicine,
i G. MinSON. ..ottt iiinaanaanas 13,959
| “Puuch 1-Nello,”” for soft drinks, W
| Borden ..uviiiiiii i i e 13,955
“Royal Cake Icing,” for cake icing, Royal
] Pure Food O et - P L 13,957
l i Snm Fem for cigars, E. E. Kirkland ou
“Lumlme Cream Lotion,” for a lotion for

the complexion. Damascus Chemical Co.
“IThe Grote Billiard Balls,”” for billiard balls,
Newark Billiard Ball & Mfg. Co......
“The New Grote Pool Balls,”” for pool halls,
Newark Billiard Ball & Mfg. Co........
“Whitman's Kilrat Extermlinator,”
exterminator, J. F. Whitman.......... 1

13,958

PRINTS.

Apparel.”” for men’s and
HCL IBytton. o/scelaleiclealale 2,188

‘“Men’s and Boys’
boys’ apparel,

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, provided the name and
number of the patent desired and the date be
Address Munn & Co., 361 Broadway, New

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
golug list. For terms and further particulars
| address Munp & Co.. 361 Broadway, New York,

FOR THE

Whole Family

Our plan of making furs to measure
ind gelling them by mail is a great con-
‘renience to fur buvers. It brings our big
tur factory rieht to your home. From our
Style Book you make your selection,
send us gour meusures, we make the
furs to fit at prices that will save ¥ou

some money, and we send them to you
on approval.

Our made-to-order furs and fur gar-
ments have a distmctive and exclusive
rt\ le; fit well, sit well and have that cons-

tortable snuz feeling 1hat canuot always
oe claimed for ready-made furs. They
(are handsemely trimmed and thoroughly
wetl made throughout.

Made to Measure

Sold on Approval

We also remodel and repair all kinds
of fur garments. Look yours over. 1t
they need repairing let us quote you a
price for making them practically as
good as new.

We tan—we mount—we manufacture—
are the biggest, best equipped mail order
firm in_1he fur business with patrons in
every City and State in the Union where
furs are worn.

Send us vour raw Skins and
Hides and we will make them
into Coats, Automobile Coats,
Jackets, Robes, (zloves, Mittens,
Rugs.ete. It we don’t suit. you
we get no pay. e refer by
permission 1o Kirst State Bank
and First National Bank, T'hree
ivers, Mich

Write today for Catalog B.

The National Fur and Tanning Co.
Three Rivers. Mich,, U. S. A.
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We request
manufacturers,
inventors and
others needing
special  articles
in rubber to send
us descriptions of
their require-
ments with draw-
ings or wood

ON THE FLOORS
and in the elevators of fine business /A Model G—4 Cyl.—25 H. P.
buildings, no other material cangive /fmm———
the service, elegance and decora- |Pm/m——
tive effects afforded by

models for esti- PENNSYLVANIA VERY r isi
requisite of a
mates as to cost INTERLOCKING ti ? d d
¢ i in RUBBER TILING practical, €pend-
of producing Far outlasts marble or composi bl h 1
posi- able, thoroughly
rubber. tion tiles, unaffected by strains, : bl
A full line of g non-inflammatory, absolutely sani- serviceable motor
d . tary, silent under foot. Most de- &= 1 1
Mechanical Rub- i e e = car is found in Model G.

It appeals most forcibly to
the man who recognizes
superior construction. The
unusual accuracy of finish
in Model G, its simplicity
of design, its tremendous
power capabilities, have
enabled it to do more
than cars of more cylin-
ders, higher rated power,
higher price.

EFFIC[ENT POWERS Has plenty of reserve

THAT ARE ADAPTED TO THE USES energy for spurt or hill;
OF ALL CLASSES OF MECHANICS speedy, yet always under

most delicate control.
Fully described in Cata-
log G 47.

A Distinct

ber Goods of
every description.

Vulcamzmg Press for
Rubber Specialties

A Single Plate Moid. B Double Plate Mold. C Steam
Spaces in Press Plates. [ Hydraulic Pressure
2000 Ibs. square inch.

NEW YORK BELTING &
PACKING COMPANY, Ltd.
91 & 93 Chambers Street, New York

well described and illus- J tte. P.
eannette, Pa.

trated in the new Tiling
Book, mailed on request. BRANCHES FROM COAST TO COAST

i g @_ PENNSYLVANIA RUBBER COMPANY

Also 1600 useful articleg, including Safes,
Sewing Machines, Bicycles. Tools, etc. Save
Money. Lists Free. CHICAGO SCALE Co., Chicago, 111

NOTE THE SIMPLICITY }

Of makine perfect duplicates with the Daus Improved Tip
Top Duplieator. No intricate mechanism. No printer’sink.
LR Iways ready. 100 copies from pen-written
and 50 copies from type-written original.
{{ Useful in any business. Sent on Ten Bays’
i Trial Without Depaslt.  Com- $ 50
plete Duplicator, cap size (prints 7'
8%x13in.). Price

Allvarieties at lowest prices. Best Railroad
Ea FS Track and \Vagon or Stock Scales made.

Success

All of the supreme qualities that
have made and kept Model G fore-

I. II. C. GASOLINE ENGINES

Begin the New Year right, with New Collars, are built on strong, simple lines. Accessibility of parts, perfect
, 3

N, 17 5 control and operating economy are disti isbing features. These . . .
: Helixil: ““"‘:"“'“"““"’ ("°"k New Cuffs of the rignt a..d, LITHOLIN— characteriatich made 1. H, O, engines ubbacelled. general purpose most in its class are paramount in
J Daus Building, 113 John Street, New Yor! linen which 18 waterproofed. You wipe tbem engines f or shep, mill or factory use. They will always develop 3
the full rated horse power because they are tested at the factor: the other cadlllacs Model H a
clean and white as when new with a dam P y X
cloth. The saving in laundry expenses wi]II) n}r]\d are not sen]tﬁml \mtllfthfy deliver a large p]er c‘emm;xbcesslnt‘ luxurious four-cylmder, 30 h.
v their ratin nimum fuel consumption is also insure this
l LEARN TO BE A WATCHMAKER swell your bank account, and you will have fx%;.ory lelsgt — ILZELe Y Touring Car, $2,600 (CatalogH4'f
erticals in al 3-horse power.
- Bradlfl)i""Il‘fo’l‘)ife(l:’lj:}ilfm‘!gtstitute style and comfort at all times. i }:on/‘onms (P:‘m‘)le el Stationary) in 4, 6,8, 10, 12, 15 and llgogei ; %unaboutc $350, loac;lod
sor! 0-horse power.
Yooy ot Horsimiel tisk Collars 25c.  Cuffs 50c. Air Coblad Engin:s fn Lharse power. odel T Touring Car, §
argest and Best Wateh Sehool Stocks carried by (. H. C. local gents. Call’on them or write sturdy, single-cylinder cars de-
Largest and Best Watch School Free booklet on request showing latest fashions. the Home Office for catalogs and particulars. ibed i T
; ol 1 iinodat youndealersnemithousigtnng sieestyle, INTERNATIONAL HARVESTER COMPANY OF AMERICA soribell dn Oatalog *T 47. ;
va“_‘rxi\\!rl?-,"}) h \c‘r:"l:l\’ IE(‘;;?J::‘:: number wanted and we will mail, post-paid, 5 5 (Ir;cor"polrate ) L 2k There{narkable economy of.mam-
Tuition re:nxl«-n.llhlc Board _and THE FIBERLOID COMPANY 15 Harvester Building, Chleago, il tenance in these latter types is em-
Lo ienor ||l Dept. 227 Waverly Place, New York phasized in our booklet entitled
. =8 HANDY FOR. THE POCKET “The Truth About the Automobile
I T H 0 L I A three-fold best quality spring-tempered Steel . : . -
ule #4-in. wide, 4-inch Joints, one fout long. and What it Costs to Maintain One
WATERPROOFED LINEN b each. In metal bound
leiart,hgrl (case. ale. Ni(i_kel Not based on theory, but on actual
ate extra. Two feet
DIRECT FROM MINES ong, 6-inch ,omtg m“,_fom figures of many owners. Copy free

- same width, 40 ¢ by asking for booklet 47.
ASPBESE1?OASRFEIBDR|-_ 0|=RF|CEHSTPMAUALRB.[IJ.|!_E|I,MG The largest A" cuuled Motur Made 8,‘:3}%’;‘:ﬁ%ﬁ%ﬁgﬁc“s’g&gg% ‘r‘zmblmy' ]HSt the Prices include parv of dash otl lamps
5 HORSE POWER

nd for 232-page catalog No.18-B and tarl lamp.
for Manutacturers use | 220 B’'way, New York. e s 26 Thes THE T. 8. STARRETT CO., Athol, Mass, US.A- || CADILLAC MOTOR CAR CO., Detroit, Mich.
Plenty of cooling sur- &

=————== Member A. L. A. M.
Saves 90% THE face. No engine ever

constructed with so few

DIAGRAPH -
Write for Agency.

(Trade Mark Registered) Gasoline tank in base
The Improved or outside.
‘\‘& Stencil Cutting Machine | Air-Cooled Motor Co.
1s a saving of 90 per cent in your Lansing, Mich.
Shipping Room worth considering?
. Two Thousand Diagrapbs in use
by the Largest Heuses in the United States.

““ Your machiue is not only working satisfactorily, but we would not
be without 1t under am cowsweration. . We consider it as indispensable
to the shipping depirtiment as tre tvpewriter is to an up-to-date office.”
—Mallard Distilling Co., New York.

Just a word will bring our free illustrated booklet
describing the Diagraph and our * No Error” System
of shipping goods.

American Diagraph Co., 10 N. 2d St., St. Louis, Mo., U. S. A.

Automatic Water Supply

Most economical, reliable and efficient.
yeu bave running water the Niagara en-
gines will elevate 35 feet tor eac
foot - fall obtainable from spring,
brook, or river, delivered to any
distance. Write for catalogue.

Niagara Hydraulic Engine Co.
140 Nassan Street, N. Y.

THE Nulite {*2°5 Lamps
For Home, Store and Street -

‘We also manufacture Table Lamps,

Wall Lamps, Chandehers, Street

Lamps, Etc. 100 Candle Power

even hour ONE CENT. Nu

Wicks. No Smoke. No Odo

Absolutely safe. THEY SELL AT SIGHT.
Exclusive temtory to good agenta, & Write for
catalogue and

Chlcago Soll;r nght Co. Dept G. Chicago

Pipe Cutting and Threading Machine §
For Either Hand or Power

This machine ig the regulnr hand machine supplied
with a power base, pinion, countershatt, etc., and
can be worked as an ordinarypower
machine or taken from its base for
use as a hand machine. Pipe 14 in.
to 15 in. diameter handledJ easily in
small room. Dlustrated catalogue—
price list free on application.

THE CURTIS & CURTIS CO. . =
6 Garden St., Bridgeport, Conn.  Branch Office, 60 Centre St., N. Y.

VICTOR HAND FORGED AUTOMOBILES
$550Up. 12 H. P,, Air Cooled

Send for catalogue describing Runabouts, 4 pas-
senger Car, Victor Pullman and Delivery Wagons

VICTOR AUTOMOBILE MFG. COMPANY
113 Carroll 8t., 8t. Louls, Mo.

Timelceeper

There are other tiny watches,
but the one worthy to bear
] the name which always and
60 YEARS' ' : E : everywhere stands for relia-

o 111 X
STAR RUNABOUTS ||| by emdesclince mstie
3 Models—$500, $600, $700 watch is called the

The nobbiest little cars on the market. Beauty, .
Simplicity, Ample Power, Perfect Control, and
Low Cost of Maintenance make them the Ideal Lady Elgln
Car for business, professional or pleasure uses. .
Flexibly built to withstand hardusage onrough roads -
in city or country. Have three-point spring sus- It isin every respect a true Elgin

pension, pneumatic tires, shaft drive and many other . .
good points. Let us tell you about them. Fine made as small as_consistent

TRADE MARKS
DESIGNS
COPVYRIGHTS &C.

Anyone sending a sketch and descriﬁuon may
quickly ascertain our opinion free whether an
invention is probably patentab]e Communica.
tions strictly confidential. HANDBOOK on Patents

sent free. @®ldest agency for securing patents, A o . . a9 . Q
Patents taken through Munn & Co. Tecelve selling proposition for agents.  Good territory still with Elgin perfection. The small-
special notice, without charge, in the open. Special bodies for business purposes. est watch made in America — the

SCIQlﬂlfIC American, Ry STAR AUTOMOBILE CO., 303 Dearborn St., Chicago Qlustration shows its actaal size.

A handsomely illustrated weekly. Largest eir- . o

culatiotn of anyts.fnennﬂc (&u;nall.l Tenczlls. laa a Every Elgm Watch 1S fully guar-
3 rm b ewsdealers. ] By ] .

ARTINN @ Py eI : The leading Engineering anteed —all jewelers have them.

[ ) [
Mu,ﬂ,!‘h(&mgosgs,'::a::;ﬁlyggﬂl@k paper of the world. 1 600 Send for “The Watch,” a story
) pages of news and informa- of the time of day
BRIC tion relating Tlo engineeferil;g :
SEND rogress in all parts .of the
XNYI AT[S 214 Broadway prog A amplyp L ELGIN NAT;(;NiAL 13;“::” COMPANY
13-21 8. cuu-ro-?iv ews N York with drawings and photo- &in, TTTRoTS

CHBESLY&CO fRIRATRUSA €w Yor graphs. 10 weeks’trial, $1






