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The Editor is always glad t o receive for examination illustrated
articles on subjects of timely interest. If the photographs are
sharp, the articles short, and the facts authentic, the contributions
will receive special attention. Accepted articles will be paid for
at regular space rates.

INTERNATIONAL PROTECTION OF NIAGARA FALLS.

Joint international action by the United States and
Canada for the preservation of the scenic beauties of
Niagara Falls is an assured fact. Representative Bur-
ton, of Ohio, has laid before Congress a proposition
for diplomatic action with Great Britain which, in the
event of favorable action, will give the Secretary
of War authority to grant revocable pérmits for di-
version of water from Niagara River ‘“only to indi-
viduals, companies, or corporations, which are now
actually producing power from said water, and to
them only to the amount now actually in use by such
individuals, companies, or corporations.” On the
other hand, the Canadian Minister of Public Works
has announced at the Canadian capital a federal policy
to preserve Niagara Falls. Under this policy the right
to export electric energy into the United States will
be granted under the understanding that it can be re-
voked at short notice, and that there shall be no claim
against the government arising out of such revocation,
and, moreover, that the companies shall be subject to
such regulations as the government may impose. It
seems that, as far as the Canadian side is concerned,
the export of power to the United States is the most
serious danger confronting the Falls, and the fact that
the Canadian government should so soon have placed
an embargo on.exportation may be taken as evidence
of its desire to co-operate with the United States in
this important matter.

i

THE ENGLISH CHANNEL TUNNEL.

It is natural that the friendly relations lately estab-
lished between Great Britain and, Fran¢e should en-
courage the promoters of the project for a tunnel be-
neath the English Channel to make another effort to
obtain the necessary sanction of the British govern-
ment. The Société Francais du Tunnel Sous-Marin
was incorporated in the early seventies for the purpose
of carrying out this great work. A shaft was sunk
on the French side of the Channel at a point about six
nules from Calais, and the English terminus was fixed
near to Dover. A considerable amount of tunneling
Was done by the French company; but after they
hdd spent about half a million dollars, the British
government put a stop to the work on the Eunglish
end, ostensibly for the reason that a tunnel ibe“ﬁea,th
the Channel -would destroy the security whibh Great
Britain’s insular: position afforded, and would- render
her liable to attack by an invading army.

Engineers of the Northern Railway of France have
recently made - an investigation of the abandoned works
and found them to-be in good condition, and it is prob-
able that the present session of Parliament will wit-
ness the introduction of a bill for permitting the work
to proceed on the English side. The tunnel would be
an ideal one to drive, as practically the whole of its
231% miles of length will. pass through a firm but
easily-quarried chalk, which it is believed is free from
faults. This would make it possible to drive the tunnel
without the use of the pneumatic process, or the ne-
cessity for serious pumping operations. Apart from
military considerations which, in themselves, cannot
have much weight because of the tunnel’s limited
capacity and ease ‘of destruction, there is much to be
said in favor of the proposed tunnel. The Dover-
Calais passage is notoriously rough and uncomfortable,
and the substitution of an all-rail route between London
and Paris would be a decided boon to hundreds of
thousands of travelers between England and the Con-
tinent.

-

ELECTRIC EQUIPMENT OF A GREAT RAILROAD.

The magnitude of the work involved in the equip-
ment of the New York Central terminal and suburban
lines looms so large before the public that the great
work of electrically equipping the New Haven system
is scarcely receiving the attention it deserves. This
important four-track system is to be operated from the
Grand Central station terminal to Stamford entirely by
electric locomotives, and the work of equipping the line
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and constructing the rolling stock is being rapidly
pushed forward with a view to the earliest possible
operation of the road. The problem confronting the
New Haven company has been complicated by the fact
that they have decided to use the single-phase alter-
nating current, although for a considerable distance the
trains must run over the tracks of the New York
Central company, which are to be equipped with the
direct current. The motors will be so constructed that
they can run on single-phase current on the lines of
the New Haven company, and then make use of the
direct current from Woodlawn to the Grand Central
Station, running as direct-current motors over the 11
miles intervening between those points, the power for
train operation being purchased from the New York
Central. East of Woodlawn the trains will take cur-
rent from a new power station which is being built
by the New Haven company at Cos Cob. The stecam-
generating equipment. will consist of 9,000-horse-power
water-tube boilers, which will supply steam to 3,000-
kilowatt Parsons steam turbines. The generators will
supply single-phase, 25-cycle, 11,000-volt current; but
they will be so wound .that, if it is desired, they can
deliver three-phase current. Power will be distributed
at the high potential of 11,000 volts, and therefore no
step-up transformers will be needed. Instead of the
customary third rail, overhead wires will be used.
The locomotives will be of the Westinghouse type, and
will weigh about 72 tons each, and all of the axles
will be used as driving axles. The locomotive will be
carried upon two trucks, each of which will be equipped
with two 250-horse-power single-phase, gearless motors.
An important feature in the suspension is that the
weight of both the armature and the field is spring-
supported. The figures of cost of the installation are
interesting as showing the relative expenditure that
must be made upon power house, overhead lines, and
locomotives, the power house costing $1,130,000, the
line, of which there will be 21 miles four-track, costing
$570,000, and the locomotives $1,050,000. It is prob-
able that the success of this first installation will be
followed by similar equipment of zones extending
around other principal cities on the New Haven sys-
tem. Ultimately the extension of these zones to a
junction with one another will eliminate the steam
locomotive, and leave the whole system to electric
operation. Because of its vast suburban and inter-
urban business, we think that the New Haven system
is perhaps better placed for the wholesale application
of electric traction than any other of the large trunk
roads of the country.
—_— - — e
UNIFORMITY IN BATTLESHIPS.,

It has long been recognized by mnaval men that a
fleet which is made up of heterogeneous types of ships,
that is of ships of different size, speed, armament,
and protection, is at a great disadvantage from a tac-
tical point of view when it encounters a fleet of the
same total displacement whose ships are arranged in
groups of identical vessels. Recent naval operations
have emphasized very strongly the truth of this prin-
ciple, and the best-organized navies of to-day are
building cheir ships in groups or classes of four, six, or
eight. Ships of such a group have the great advantage
that their speed,. their coal endurance, and their turn-
ing diameter are identical, and that in the various evo-

‘Iutions the vessels will, in their new positions, find

themselves at all times grouped symmetrically.

It is earnestly desired by our Navy Department that
when new ships are authorized, they shall conform
to some existing design until they have been brought
up to the proper number of units to form a class, say of
half a dozen; and they are naturally opposed to the
construction of any new type of vessel which is not
likely to be repeated sufficiently often to form a new
group.

The decision of the House Committee on Naval Af-
fairs to recommend an appropriation for the construc-
tion of a battleship which, in size and power, will sur-
pass any ship at present under construction, has nat-
urally appealed to the non- professwnal world, or rather
to that section of it which belleves that there is a cer-
tain national prestige conveyed by the possession of a
“world-beater”; but our nayal constructors, who have
learned to subordinate sentiment to. reason and cold
facts, look very unfavorably on the proposition. They
are well aware that, although we are perfectly well
able to build a 20,000-ton ship of 20 knots speed, such
a vessel would be in a class.all by itself, and, when
maneuvering in the company of smaller, slower, and
less powerful ships, would have to accommodate her-
self to their limitations, and therefore would be unable
to realize in action her full efficiency. The plans pro-
posed for our latest ships, the “Michigan” and “South
Carolina,” will give us a magnificent ship, of which we
ought to build at least half a dozen before launching
out into new types.

Although our earlier battleships differ widely in
type, our later ships resolve themselves into classes,
each composed of about five or six units. Thus, the
three ships of the “Maine” type and the three of the
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“Illinois” type give us a class of six approximately
similar ships. In the “Virginia” class we have five
ships absolutely identical; in the “Louisiana,” “Ver-
mont,” and “New Hampshire” classes we have six
practically identical battleships in which the “Missis-
sippi” and “ldaho,” were it not for their low speed,
might possibly be included, bringing the number up to
eight; while in the “South Carolina” and “Michigan,”
our latest designs, we have a class which, as we have
said, should be extended until it includes five or six
identical vessels. By the time Congress has made
sufficient appropriation for this purpose, the Navy De-
partment will have formulated its ideas as to the best
type of vessel to build, if we decide to construct ships.
of 18,000 to 20,000 tons displacement.

But it will be an unhappy day for the Navy De-
partment if the Bureau of Construction is to be con-
trolled by any popular “whip creation” theories of war-
ship construction.

—_—
THE DEVELOPMENT OF AERIAL NAVIGATION FOR
MILITARY PURPOSES IN EUROPE,
Owing to the success that has attended the various

ktrials carried out by the French military authorities

with the Lebaudy airship, aerial navigation for mili-
tary purposes is being rapidly developed upon an ex-
tensive scale by the prominent European powers.
France is particularly energetic in this direction, and
has now adopted another airship (the invention of M.
Juillot, an engineer in the army) the experiments
with which have been conspicuously successful. Under
these circumstances the War Department realizes that
the time has come when the development of this new
scientific aid to military operations should be carried
out upon an organized basis. For this purpose there
has been initiated a corps of “balloon scouts,” the
members of which are to be drawn from the officers
in the army whose examinations demonstrate thefr
capacity for the work of the new department. The
‘“observateurs en ball{m,"’ as they are- officially desig-
nated, will not act as aeronauts simply, but are to be
employed more for strategical work, for which their
training in the field and siege artillery sections renders
them especially serviceable. The inauguration of this
special corps is the outcome of the successful recon-
noitering operations that were carried out from the
Lebaudy airship during its trip along the eastern fron-
tier.

The members of this corps will be selected on ac-
count of their light weight, particularly good sight, and
their proficiency in rapid and accurate topographical
drawing, since their operations will be confined mostly
to the acquisition of information of an enemy’s posi-
tion both before and during an action and the convey-
ance of such information to headquarters. The aero-
stats are provided with a full equipment for accom-
plishing this end. The members of this corps will pass
through three months’ training in military aeronautics
with the special battalion of aeronaut engineers.

In Great Britain, also, military ballooning is being
rapidly developed and extended. The balloon factory
at Aldershot is to be completely overhauled, and $50,000
expended in new equipment during the coming year.
Owing to the success that has attended the experiments
that have been carried out by the War Office with the
Cody man-lifting kites, a special instructor for this
work has been appointed at a salary of $3,000 per an-
num, and the kite-flying division will constitute a sec-
tion of the balloon department.

Several improvements have been effected during the
rast few months with the Cody kites, the inventor hav-
ing been retained by the War Office for the work of
initiating the men into the work. The results achieved
have been completely successful, the basket attached to
ihe kites easily lifting a man of 240 pounds in weight
to a height of 3,000 feet. Owing to the steadiness with
which the kites ride in the air surveying and drawing
by the officer in the basket can be easily and comfort-
ably carried out, while messages can be carried between
the surveyor and the ground station by means of the
telephone carried by the wire.

The department is now engaged in experiments with
a “glider,” which has been devised by Capt. Cody. This
comprises a long double-banked framework of bam-
boo, upon which is stretched calico. The wings are
long and narrow, and arranged one above the other on
either side of the body in much the same way as the
wings of a dragon fly. The aeroplanes, however, are
quite stationary. Along the front edge, however, is a
slight curvature, which can be lessened or increased as
desired by the operator, who lies prone in a net slung
beneath the center or body of the machine. The
glider is released from an eminence or balloon in much
the same way as a parachute, and the operator is able to
regulate his descent by the manipulation of the wings.
The greatest height from which this glider has been
released is 500 feet, and the aeronaut has successfully
glided a distance of half a mile before coming to eartii.
Experiments have shown that it is possible to descend
from this elevation to any desired point, even the
sharpest descents in point of angle being accomplished
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without any injury to the operator. Flights from higher
elevations are to be carried out, but for these the aero-
plane is to be provided with a tail piece, which it is
anticipated will enable the machine to be more easily
controlled.

During the next few months, also, the first trials
with the dirigible airship invented by Col. Templer, the
head of the war ballooning department, are to be car-
ried out. The inventor has been engaged upon this
aerostat for several years past, and has been assisted in
his efforts by the War Department. The design of this
aerostat follows the usual lines, comprising a cigar-
shaped gas vessel 140 feet in length by 25 feet in diam-
eter at the center. Its capacity is about 70,000 cubic
feet of hydrogen, and the lifting power is over 6,750
pounds, though the structure itself weighs 1,200 pounds.
It is most strongly constructed, the material of the
gas envelope being of great thickness, so as to resist
tearing and cracking. It is ribbed diagonally and in-
closed in a network of fine cord. So stoutly is the en-
velope constructed, that when inflated the balloon is
as solid as a football, and one can walk over it with-
out making the slightest indentation.

Forty feet below the gas bag is suspended a light
wicker frame-work shaped like a whaleboat. This car-
ries the 40-horse-power gasoline motor sets, which are
of special type, and the disposition of which is carried
out upon novel lines. At either end of the trame-
work are placed the propellers, the experiments with
which show that in calm weather a speed of twenty
miles an hour should be attained. The steering of the
airship is effected upon novel lines. The construction
of this vessel has been carried on with great secrecy in
a house specially provided for the purpose. The vessel
is, however, now completed, and the trials will take
place at the first favorable opportunity. The vessel has
been three years under construction, and the inventor
has been able to eliminate those features which experi-
‘ments by other inventors during this period have
proved to be either unsatisfactory or useless.

The German military department has also decided to
exploit the subject. The work, however, will not be
carricd out by the government, but by private enter-
prise, a company having been especially incorporated
in Berlin under the influence of the Kaiser for this
purpose. The object of this company will be to ex-
amine and test the various airships constructed in the
anticipation that one suitable to military requirements
may be discovered.

4 —

CANALS AND RAILWAYS IN INDIA,

BY L. H. YATES.

Some important facts and figures relating to the re-
spective values of canals and railways in India were
laid before the Society of Arts, London, quite recently.
Mr. R. B. Buckley, C.S.I.,, wished to point out that
there ought not to be any rivalry between the two
modes of transit, when rightly and fairly considered,
and others who spoke after his paper had been read
indorsed this opinion. Both methods are necessary
for the full development of a country, and both tend to
increase the total volume of trade. The point where
friction arises in India is that the government readily
grants free land to the railway companies, and guaran-
tees the payment of interest on their capital outlay,
while the navigation companies can obtain no help at
all, and, save in a few instances, the government is
unwilling to spend anything on maintaining even the
original great waterways.

Making a few comparisons between railways and
canals, with reference to their profit to the state, the
reader of the paper pointed out that the Bengal Cen-
tral Railway, since its opening in 1881, has been
worked at a gross loss of £400,000, after the guaran-
teed interest of 314 per cent has been paid. During
the same period, the Calcutta and Eastern canals,
taking interest at the same rate, had worked at a profit
to the state of £25,000. “This,” said he, “is a fair
case in which a canal working side by side with a rail-
way has held its own against competition, and ths
example gives force to the contention that it is to the
interest of a country that money should be spent on
navigable waterways.” He did not grudge the expendi-
ture of 235 millions on the railways of India in the
last half century, but the five millions spent on her
waterways had been totally inadequate and dispropor-
tionate. The Assam-Bengal Railway provides another
instance of unequal treatment. The trade which passes
between Bengal and Assam is, next to the domestic
trade of Bengal itself, the most important of the whole
country, and roughly speaking, one-third goes by rail
and two-thirds by water. The railway runs through
from Chittagong to Johat and Dibrughur, and will in
a short time be connected with Calcutta. While it is
of great benefit and convenience, it is worked at a
heavy loss to the state, though constructed and worked
by a company, with a guarantee of 3 per cent interest
payment. The capital expended by the end of 1904
amounted to £8,400,000, and after meeting interest
charges the loss on the working of the line was in
1905, £93,000; in 1900 it was £200,000; and in 1904,
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£270,000. “This,” said Mr. Buckley, “is an example of
the price which the state pays from the general reve-
nues, for benefits which the railway is supposed to
confer.”

The Honorable East India Company was the first to
organize steam traffic on the Bengal waterways, and so
far back as 1834 the business had become a very profit-
able one, and by then a regular line of steamers was
running from Calcutta to Allahabad. Now the traffic
is worked by different companies, with large fleets of
steamers and flats. These companies have no guar-
antee on their capital and receive no contribution from
the state toward the payment of their interest, but
during the years in which eight millions sterling have
been spent on the construction of the Assam-Bengal
line, the only large improvement here made, that on
the Bhil route, has cost £50,000, and this brought in
last year a direct net revenue of about £2,500, or 5 per
cent on its cost. No doubt the returns from the rail-
way will improve in time, and the reasons which deter-
mined its construction were, perhaps wisely, largely
independent of its financial success, but the marked
difference between it and the treatment of the naviga-
tion companies has led to much sore feeling, in con-
sideration of their respective returns.

The greater number of the canals in India have, of
course, been primarily constructed for irrigatioh—for
the preservation and improvement of agricultural
crops. But in a number of cases the main canals have
been so constructed that they might be used for navi-
gation as well as for irrigation, and there are three im-
portant canals in India which have been constructed
for navigation only, with several minor ones of the
same class. About one-fourth of the aggregate length
of irrigation canals in India has been made navigable.
The cost of the purely navigation canals has been
about a million and a half sterling. These canals are
in immediate contact with the tidal creeks and rivers
connected with the Bay of Bengal; indeed, the greater
portion of the Circular and Eastern Canal, which con-
nects Calcutta and Barisaul in Eastern Bengal, con-
sists of natural tidal channels artificially improved.
The Calcutta and Eastern Canal is in many respects
a remarkable work, not only in construction, but be-
cause it is one of the few instances where the govern-
ment has itself undertaken to improve it by outlay of
money. The canal itself runs generally east and west,
while the various chamnnels, or ‘“gongs,” as they are
called, which are connected with the Bay of Bengal,
run generally north and south. These gongs are
mostly tidal, so that the general ebb and flow of the
tide is more or less at right angles with the line of
the canal. The main channels are linked together by
an intricate system of cross streams, which intersect
the forest of the Sunderbunds in all directions, so that
it is always possible to find a way from one gong to
another. The canal has, in fact, utilized a system of
cross channels between the main gongs to some extent;
in other instances artificial cross channels have been
made.

It has been maintained that it is at least desirable,
if not necessary, to make the trunk lines of an irriga-
tion system navigable, in order that an easy and cheap
means of transit may be provided for grain and other
crops. It is said that the expense of the additional
work is not large, while the convenience to the people
is very great. But after going into the question at
considerable length, and giving the various causes
which make for and against the feasibility of altering
the construction from one system to another, Mr. Buck-
ley had reached the conclusion that, taking all things
into consideration, the difference of cost between a
canal designed purely for irrigation, and one adapted
from that for navigation also, is from £1,500 to £2,000
per mile. The profits on navigable waterways are
almost solely found on the purely navigation canals.
The Orissa Coast, the Calcutta and Eastern, and the
Buckingham Canal, bring in more revenue than all the
others combined. The obvious reason for this is that
the navigation canals follow trade routes, while canals
designed primarily for irrigation do not. The latter,
when navigable, are useful to the people whose villages
are near them, but seeing that, taken collectively, the
irrigation systems of India pay 7 per cent on their
cost, it should hardly be a matter for objection if in
one function they are not altogether satisfactory. On
all Indian canals tolls are charged on the boats which
use them. It may not be strictly accurate to say that
in all countries save England and India the canals
are free, but it is true in the main. In France, in
Italy, and in Austria-Hungary (with the exception of
the Iron Gates Canal) no tolls are levied on naviga-
tion; in Belgium and Germany, though tolls are
charged, they are very low; in the United States and
Canada all are free save those which are not the prop-
erty of the state. In Egypt tolls were abolished 1n
1901. It would seem as if the time had come when
the government of India should consider the de-
sirability of leaving the navigation of the canals as
free as is the traffic of the roads.

It was pointed out by a speaker, after the reading
of Mr. Buckley’s paper, that the greatest service ren-
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dered by the smaller canals was that of providing
roads in districts where roads on land were difficult to
maintain. Small canals between rivers would serve
really important agricultural districts much better,
indeed, than roads, and in thus catering for local inter-
ests there was a much better prospect for their becom-
ing financially successful than in any attempt to make
them compete with rival routes and leading lines.

A writer on the subject of “British Canals” said that
where canals do not pay per se, they pay by increasing
the volume of trade. This was the reason why France
and Germany found it profitable to spend so largely
on the development of their canal systems, and the
trade increase they could show was the proof. In
the case of the Manchester Ship Canal, this was strik-
ingly brought out; in itself it was a failure, financially
considered, but since its opening and working an enor-
mous number of industries had sprung up which could
never have arisen had not the canal been there first,
and so it was with many other canals. If a com-
munity benefited as a whole by the expenditure made
upon these objects, there ought to be no thought of
antagonism as to the respective merits of each means;
all deserved their share of support, and from the state
at least, all deserved equal consideration.

MOSQUITO EXTERMINATION,

This is another name for the prevention of mosquito
breeding by obliterating the primary conditions requi-
site for their wholesale production. On the 11th 1nstant
the Third Annual Convention of the American Mosquito
Extermination Society was held in this city, at the
New York Aquarium, and supplemented in the evening
by a dinner given at the Union League Club by the
President, Mr. Wm. J. Matheson, in honor of several
guests and Health Board officials.

At the convention it was shown that much progress
had been made toward the abatement of the mosquito
nuisance by a greater enlightenment of public sentiment
in its favor, as evidenced through recent legislative
enactments.

In the State of New Jersey, for example, where only
a few years ago the suggestion of eliminating the mos-
quito met with ridicule, now, as a result of a more
universal education and extension of information on the
subject, it is reported that the State Legislature has
passed almost unanimously an appropriation of $350,-
000, to be expended at the rate of $50,000 per year for
the diking and ditching of the great salt marshes lying
adjacent to the city of Newark and about the Hacken-
sack River. Legislation is also in process in the New
York Legislature to the same end for the benefit of
New York city.

The convention adopted what is termed a ‘“Mosquito
Brief,” stating in simple language the number of spe-
cies of mosquitoes that inhabit marsh lands and cess-
pools of the United States—that they can only breed
in water; that one mosquito can lay on the average
three hundred eggs a day; that the life of one mos-
quito is about a month. The most dangerous of South-
ern mosquitoes is the Stegomyia fasciata, the natural
carrier of yellow fever germs.

At the evening dinner, Gen. Fred D. Grant, of Gov-
ernor’s Island, U. S. army post, gave some interesting
reminiscences on mosquitoes and their effect on the
health of the army. He related how he had protected
a division of the army located on one side of the Rio
Grande River, in a southern section of the country,
from the spread of yellow fever, which had broken out
in a town situated on the opposite bank. He secured
funds from Washington to carry out an effective sys-
tem of screening, and said as a result that not one of
his men was taken with the tever. On Governor’s Isl-
and, numerous relics in the shape of 15-inch-gun shells
were inverted, so as to shed water instead of holding
it, which had the effect of relieving locally the gen-
eration of the insects. Even upright rifle barrels were
filled with sand to avoid the collection of water.

Mr. Paul D. Cravath related an interesting record
concerning the relation of the mosquito to malaria. On
the north side of Long Island, about thirty miles from
New York, there were certain valleys and bays where
the mosquito was notoriously evident. The areas were
located upon a map. Another record was made as to
the extent of malaria over this section, from physicians
and others, and these areas were placed upon a second
duplicate map. This medical map was then superim-
posed over the first map, and it was found the areas in
both cases pretty evenly matched each other.

This record is of special interest to all boaids of
health, and proves most graphically how it is pos-
sible to improve the public health by the prevention
of mosquito breeding.

Other interesting remarks were made, showing how
marshy places by being reclaimed and converted into
public parks could easily improve land valuations and
at the same time become a public benefit.

&+

The United States gasoline torpedo is now an official
weapon. Its speed is 36 knots.
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THE BELL TETRAHEDRAL KITE IN WIRELESS
TELEGRAPHY,

The announcement has recently been made by the
American De Forest Wireless Telegraph Company of
the successful transmission of messages from Manhat-
tan Beach, Long Island, to Glen-
garriff harbor, County of Cork, Ire-
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from side to side or dive suddenly when struck by a
squall. Even when released it maintained its equi-
librium, and settled slowly and gently to the ground
without oscillating.

Before carrying on experiments with transatlantic
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carried up to heights ranging from 1,000 to 2,000 feet.
Both aluminium and light copper wire were tried. At
this altitude messages were easily picked up from
vessels many miles out at sea and from stations all
along the coast. It was found that the kites flew

steadily, and could be kept in the

air continuously day and night re-

land. The station at Manhattan
Beach,* which was only quite re-
cently completed, has a 40-kilowatt
(54-horse-power) equipment. The
current is stepped up to a pressure
of 30,000 volts. The aerial is sup-
ported by masts 210 feet high. At
Glengarriff the messages were re-
ceived on aerials supported by
kites. It is interesting to note that
the first wireless signal across the
Atlantic, that of Marconi in 1901,
was also received by means of a
kite-supported aerial at St. Johns,
Newfoundland. In fact, Marconi’s
original patent suggested the use
of kites or captive balloons to sup-
port the aerials. His idea then,
however, was to coat the Kkite or
balloon with tinfoil or some other
metallic substance, so that it would
aftord an inductive capacity at the
upper end of the antenna. Such a

gardless of changes in the direction
of the wind. An attendant had to
pay out the line or reel it in as re-
quired, but no other attention was
necessary. Occasionally a rain
storm would wet the kite, and in-
crease its weight sufficiently to drag
it down. But as it fell, the Kkite
wire would be reeled in, and a level
would finally be reached where the
weight of the wire reeled in would
compensate for the increased weight
of the water-soaked silk, and at
this level the kite would remain.
The experiments proved that the
kites were proof against all condi-
tions except a snow storm, which
might weigh it down, or a violent
gale or hail storm, which might de-
stroy it. The purpose of the ex-
periments at Glengarriff was to fa-
cilitate attuning the station at that
point with the one at Manhattan

capacity is now no longer consid-

ered of any great benefit, and is

not used on any of the present sys-

tems. The advantage of a kite or balloon support is
that it will carry the aerial to a much greater height
than is possible with a fixed mast. The antenna will
ihen intercept waves which are too high to be affected
by earth currents. The reason Kkites have not been
more universally adopted is that they are usually
rather uncertain in their action. A sudden squall or
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Using the Kite Wire for an Antenna.

wireless telegraphy, tests of these kites were made at
Arlington, Va. The accompanying illustrations are re-
productions of photographs taken at these tests. One
of the photographs shows the pilot kite, which was
sent up to determine atmospheric conditions in the
upper strata of air before the main kite was sent up.
The antenna wire was attached to the kite wire, and

Beach. After the necessary attune-
ment has been attained, it is expect-
ed that messages can be easily trans-
mitted to aerials supported by stationary masts. The
kite-supported aerials are, therefore, experiments of a
temporary nature. 1t is expected that kite-supported
aerials will prove of great value for temporary sta-
tions, such as would be necessary in reporting a yacht
race, for example, or some other event in a locality
where it would be inexpedient to establish a permanent

a change in the di- station.

rection of the wind e ——
will send them Although t h e
swooping toward chemical methods

the ground. A bal-
loon offers the same
disadvantages, with
the additional one
that the gas is li-
periuit the aerial to
drop to the ground.
In the Marconi ex-
periments hexagon-
al kites were used.
Tests have also
been made with

tailless Malay kites

and Blue Hill box
kites. All of these,
however, are open
to the same objec-
tions of unsteadi-
ness and unreliabil-
ity.

In the De Forest
experiments the ef-
fort was made to
discover a kite
which would ride
steadily under the
most adverse condi-
tions. These desi-
derata were found
in Prof. Alexander
Graham Bell’s tet-

rahedral kites. We

have recently de-
scribed Prof. Bell’s
kites very fully,
and a further de-
scription of them
here is not neces-
sary. Suffice it to
say that they are
made up of series
of cells consisting
of triangular pyra-
midal skeleton
frames, two sides
of each pyramid or
tetrahedron being
covered with silk,
while the others are
left open. With this
construction Prof.
Bell found that a
perfect equilibrium

of estimating the
strength of wheat
have as yet proved
inconclusive, some
idea of the factors
determining this
quality has been
reached from prac-
tical baking tests
combined w ith
measurements of
the gluten and ni-
trogen content of
the flour. In the
first place manur-
ing proves a very
small factor; it is
found that the
composition of the
grain of wheat is
extraordinarily sta-
ble and the plant
reacts to diversities
in nutrition by pro-
ducing more or less
grain rather than
by altering its com-
position. Even un-
der the exceptional-
ly pronounced var-
iations in the man-
urial conditions of
t h e Rothamsted
plots, the composi-

tion of the grain

fluctuates mor e
with changing sea-
sons than with
changed manuring.
Within the limits
of healthy growth
and ripening the
date of sowing the
wheat has no effect
upon the quality of
the grain; the same
wheat sown at
monthly intervals
from October to
March gave practi-
cally identical qual-
ity in the grain,
and a number of
comparisons be-

could be maintain-
ed. The kite rode
steadily in the air,
and did not swing

1. Prof. Bell's New Kite for Wireless Telegraph Experiments.
3. Receiving Messages with a Kite-Supported Aerial.

2. Small Pilot Kite Sent Up in Advance of Main Kite.
4. End View of the Tefrahedral Kite.
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THE BELL TETRAHEDRAL KITE IN WIRELESS TELEGRAPHY,

tween autumn and
spring sowing led
to no definite con-
clusion.
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ARMOR PLATE—THE LAST ANSWER OF THE BANKER
TO THE BURGLAR.

The banks and trust companies are steadily raising
the standard of excellence required in the construction
of their vaults. Time was when the term “burglar-
proof” stood for the high-water mark of vault con-
struction; and the vault which could not withstand
the attack of a first-class cracksman, operating under
normal conditions, was not considered to be of a quali-
ty entitled to be called first-class. To-day, however, the
demand is being made that a vault shall be able to re-
sist attack under abnormal conditions. It might happen
that through the distraction caused by a city con-
flagration, or the failure of the civil authorities to
exercise their power, the professional cracksman or
the lawless element might find themselves in a posi-
tion to operate upon a safe without fear of immediate
detection. Under these conditions they could bring
to bear methods of attack which would be impossible
under normal conditions; and the financial institu-
tions are demanding that the modern vault shall be
proof even against this. Moreover, events in Russia
have shown that although this is an age of advanced
civilization, it is possible for communities to fall into
the hands of rioters and remain in their control for

Scientific American

By the courtesy of Mr. W. H. Hollar, president of
the Hollar Company, engineers and superintendents
of bank vault construction, we were recently given an
opportunity to inspect the massive safe deposit vaults
designed by that company for the Provident Life and
Trust Company, of Philadelphia, Pa., which form one
of the subjects of our front-page engraving. This
illustration is admirably adapted to our purpose, since
it exhibits the two latest steps in the development of
tue high-class treasury and safe deposit vault, the
lower vault being of the laminated, or five-ply, built-
up type, and the upper vault representing the latest
armor-plate construction.

The prototype of the present highly-developed safety
vault is to be found in the old strong box, built of oak,
clamped with iron, and provided with massive hasp
and lock, of which not a few may be found to-day still
standing in the ancient cathedrals and municipal build-
ings of Europe, where, centuries ago, they were doing
useful service. It was a natural step from the iron-
bound, wooden chest to the iron box, and from that to
the all-iron vault half an inch in thickness, which, a
century ago, represented the best that our forefathers
could produce in the art of vault construction.. A
structure of this kind, secured by the simple contrive

Front View of Hollar’s Quadruple-Movement Electrical-Winding Time-Lock.

325

and rolling down upon it, at a welding heat, a face,
several inches thick, of high-carbon steel, the idea
being that the hard face would resist penetration and
smash up the projectile, while the softer body would
hold the hard face up to its work.

The vault manufacturer, on the other hand, met the
attack of the drill and the dynamite charge by pro-
ducing what is known as the five-ply welded plate,
which consists of five welded layers, three of which
are mild or tough steel, and the two others of extreme-
ly hard chrome steel. The two outer layers -are of
tough steel, the two next layers are of hard steel, and
the center is a somewhat thicker layer of tough steel.
It is made as follows: The plates of tough steel are
raised to a welding heat, and high-chrome steel, in a
molten condition, is run in between them. The whole
plate is then rolled down to the desired thickness,
which will vary from 33 inch to 2 inches, as desired by
the manufacturer.

With the production of the five-ply plate the vault
makers were in a position, for the first time, to offer
a structure that was honestly entitled to be called
“burglar proof” against the methods of attack which
were common at the time of its production. It was

Section Through Door and Corner of 2 Laminated
Five-Ply Vault.

Model Showing the Method of Jointing the Armor-
plate Walls at the Corners.

ARMOR PLATE--THE LAST ANSWER OF THE BANKER TO THE BURGLAR.

days together, and it requires but little imagination
to foresee a leader directing a mob to the accumulated
treasure of others. The great wealth stored in vaults
must, in such a case, become a natural object of at-
tack, and with unlimited time and means at command,
they would be subjected to treatment which the mere
burglar-proof construction could never withstand. It
was in the search for special material and methods of
construction that would be proof even against such a
contingency, that the vault engineer was finally led
to turn his attention to the question of using face-
hardened Harveyized armor plate.

As the readers of the SCIENTIFIC AMERICAN are well
aware, we have at various times illustrated the manu-
facture of armor plate, and explained the special quali-
ties which enable it to present such great resisting
qualities to the attack of high explosives and large-
caliber projectiles. In the following article we propose
to trace, briefly, the development of the use of special
material in vault construction, from the elementary
sheet-iron box one-half inch in thickness to the latest
splendid product of the art, consisting of face-hard-
ened Harveyized plates from 5 to 16 inches in thick-
ness, so securely dovetailed and locked together as to
render the construction proof against any conceivable
method of attack.

ance of a large hasp and padlock, was easy prey to the
burglar; and although as time went on the thickness
was gradually increased, and the workmanship at the
joints improved, the vault breaker continued to have
the best of the struggle against the vault designer and
maker, and the latter had to face the alternative either
of making some radical change in his materials and
methods of construction, or of admitting himself
beaten in the struggle.

The next answer made by the vault maker to the
burglar was the introduction of steel in place of iron,
and the fabrication of the steel so that its high quali-
ties of hardness and toughness should both be offered
to the best advantage in resisting the improved tools
and appliances of the safe breaker. The great requi-
sites in a vault are toughness to withstand stripping,
impact, or hammering effects, and intense hardness to
resist attack by the drill. And just here the vault
makers found themselves confronted by the same con-
ditions as the armor-plate makers. The latter had to
provide a plate that was hard enough to resist the
attack of the intensely hard steel projectiles, and that
still possessed sufficient toughness to prevent it from
being cracked or entirely shattered by the impact. The
armor-plate makers of twenty years ago solved, or
tried to solve, the problem by taking a soft-steel body

tough to resist the impact and shock of high explo-
sives, and its hard-steel layers were sufficient to break
the best steel drills of the burglar. But inasmuch as
it was necessary, in order to secure the best results
from the five-ply plate, to roll it down to comparatively
thin sizes, it became imperative to devise some method
of building up the walls of a vault to the desired
thickness by the use of several of these plates, and of
fastening the plates each to the other and bending and
securing them together at the joints, which would be
proof against attack. Each layer is fastened to the
one outside of it by heavy countersunk tap screws,
which are tapped into the adjoining plate. In this
method of construction the screws, which are, of
course, all put in from the inside, are arranged to
break joint, as it were, as are also the various hori-
zontal and vertical layers of plates. The result is
that the final vault wall, as built up, has the nearest
approach attainable to a homogeneous strength
throughout, and is thus brought as near as possible
to the ideal conditions presented by the single solid
Harveyized plate. The whole of the work, as thus as-
sembled, both in the walls and in the angles, is fast-
ened together with heavy tap screws from the inside,
and it follows, therefore, that the maximum strength
of the construction consists in the aggregate strength
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of the screws securing the several layers of metal to-
gether, and not in the mass of metal itself.

The five-ply type of vault has had a most successful
career, and has been built in all sizes, from the small
vaults of the country bank up to the imposing structure
shown on our front-page engraving. Of the two vaults
there represented, the upper one is of the latest armor-
plate type, and was built by the Bethlehem Steel Com-
pany, and the lower one is of the built-up “standard”
type, of Brooklyn chrome steel, and was built by the
L. H. Miller Safe and Iron Works. The latter vault
is 20 feet square by 9 feet in height; its walls are 6
inches in thickness, while its massive doors are 12
inches in thickness. It represents the highest develop-
ment of the built-up or ‘“standard” vault; and until
the introduction of the armor-plate vault, it furnished
the best answer that the banks and the trust com-
panies could make to the tools and explosives of the
professional cracksman.

It will be evident that the ideal method of construc-
tion would be to employ a single plate which combined
the necessary hardness, toughness, and th'ickness all
in one, and so do away, at a stroke, with the weakness
which is inherent in the built-up construction.

Now these qualities are all combined in the Harvey-
ized armor plate of solid thickness, which is so tough
that it cannot be cracked through, so hard that a flake
from its carbonized surface will scratch glass like a
diamond, and which may be made as much as 24
inches in thickness without impairing any of its other
desirable qualities. The introduction of Harveyized
armor into vault construction from designs by the
Hollar Company, engineers, may fairly be described
as the most important single step ever taken in the
development of burglar-proof vaults, A vault built
of armor plate, with its joints dovetailed together and
keyed from the inside of the vault, and provided with
a circular door ground into the armor-plate front, is
proof against any known method of burglar attack.

It is not necessary for the SCIENTIFIC AMERICAN to
describe the manufacture of Harveyized armor plate.
It is sufficient to say that after the plate has been cast
and forged to the necessary thickness, it is covered
with a coat of carbonaceous material and heated for
several weeks in a furnace until the carbon, which is
the hardening element in steel, has eaten down sev-
eral inches into the body of the plate. The plate is
then reduced to size, and the edges where they lock
into each other are machined and ground down to the
dovetail shapes shown in our engravings representing
the system of joining at the corners or angles. After
these joints have been machined and ground to an
exact fit, the plates are heated and then hardened by
subjecting them to a bath of cold water, which is
sprayed upon the plates with great force from large
mains 12 inches in diameter. The vaults are built
with the hardened surface on the outside. The dove-
tails are formed with one face square and the opposite
face cut at the designed angle. The clearances are so
arranged that the dovetails slide snugly into place as
the plates are drawn together, and after they have
been brought home, long wedging strips and key pieces
are driven into place from the inside of the vault,
locking the plates securely in position. The joint as
thus formed is so close and massive that it is proof
against any attack by floating nitroglycerine in from
the outside, and wedges will make absolutely no im-
pression upon it, the hard face splintering the wedges
just as it does the hard point of a projectile. For the
same reason the drill is useless; and as for the method
of attack by using the arc light and taking the temper
out of -the steel, it is sufficient to say that the condi-
tions necessary for the use of the arc are so difficult
to obtain, that no burglar could hope to use it without
detection. The banking public need lose no sleep over
the electric arc scare, of which we recently heard so
much.

The introduction of armor plate made it possible to
use, with the best results, the round or circular door
with all the great advantages that it confers. The
door itself and its seating in the front plate of the
vault are machined to the exact size, and the two are
then ground to a perfect fit, in much the same way
in which a gas engine valve is seated. The resulting
fit is so close that it is not possible to float the most
volatile liquid in at the joint, and therefore this favor-
ite point of attack of the cracksman is now perfectly
safeguarded.

The armor-plate vault shown in our engraving meas-
ures 23 feet by 2014 feet, and is 10 feet in height. It
is built of Harveyized nickel-steel armor plates weigh-
ing 200 tons. The entrance to the vault is through one
of these plates, which is 1214 inches in thickness. The
circular door for this entrance is 7 feet 7% inches in
diameter and 13 inches thick, and weighs complete over
16 tons. The hinge is so delicately hung on roller
bearings that a child can easily swing the door to and
fro. A small round emergency door has been provided
in the rear of the vault for ventilation, as well as to
guard against the possibility of lock-out through the
failure of any of the delicate and intricate time-lock
mechanism to operate.

Scientific American

The hinge, compressor, and bolting mechanism was
made by the Herring-Hall-Marvin Safe Company. The
iatter consists of twenty-four 3l4-inch diameter cold-
rolled steel bolts, which are arranged to slide in and
out radially from the center of the door. These lock-
ing bolts are moved by a double reserve Yale auto-
matic; this mechanism is in turn checked and con-
trolled by a four-movement electrically-rewinding time
lock, which was also manufactured by the Yale Com-
pany.

The act of closing the door releases the automatic
mechanism which carries the locking bolts into the
locked position, and they are retained in this position
until the expiration of a predetermined time, when
the time lock releases the automatic, which in turn
withdraws the bolts, after which the doors may be
readily opened. It should be borne in mind that all
cf the foregoing operations take place without any
connection through the doors.

Should conditions arise, however, which would, in
the opinion of the proper custodians of the vault, jus-
tify them in keeping the vault locked for any addi-
tional number of hours, beyond the time for which it
was originally set, this can be accomplished without
opening the vault doors, and without anyone having
access to the locks. The value of this feature may be
illustrated when the contingency of fire or riot is con-
sidered, for in either case it would be undesirable to
permit the action of the timelock mechanism to make
possgible the unlocking of the vault. Under these con-
ditions, all that would be necessary would be to simply
close an electric switch, when the time-lock movements
would be electrically rewound, thereby preventing the
opening of the doors untii the expiration of the added
number of hours. Both the Carnegie and Bethlehem
Steel Companies are now engaged in the construction
of very large vaults of Harveyized nickel-steel armor
plate.
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AN IMPROVED FORM OF AUTOMATIC CARBURETER.

The annexed longitudinal section shows the interior
arrangement of a new automatic carbureter for gaso-

NOZZLE ADS
JUSTMENT

SECTION OF A NOVEL AUTOMATIC CARBURETER.

line engines. The main air pipe is located vertical-
ly in the center of the float chamber, and in its
center is placed the spraying nozzle with adjustable
needle valve, as shown. Surrounding the needle valve
is a special, dome-shaped, coiled spring which provides
a small opening for the main air supply, and -hence
produces a strong suction at the nozzle tip when the
engine is being started or run at a slow speed. As
the throttle valve is opened and the engine speed and
suction are increased, the coils of the spring are sep-
arated by the augmented suction, thus allowing much
of the air to pass directly upward through the coils at
the curved or inclined part of the spring. This prevents
an increase in the suction at the nozzle tip, which
would occur if a larger quantity of air were drawn
in a given time through the small opening around
the tip, as is the case with most carbureters. In-
gtead of providing suction-operated auxiliary air
valves for the purpose of subsequently admitting more
air to dilute the richer gas thus obtained at high
speeds, Mr. Charles T. Gaither, inventor of the carbur-
eter shown, has carried out the idea of keeping the
suction constant at the nozzle, and thus of always
maintaining the same mixture, by means of the in-
genious arrangement shown. In the carbureter, as at
present manufactured, the spring is about 2 inches in
diameter at the base, narrowed to 1% inch at the top.
It is made of 1-16-inch steel wire, copper-plated to
prevent rusting. On account of the large diameter
of the spring, a slight spreading of the coils will allow
a very considerable quantity of air to pass between
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them. 1t may happen that the needle valve must be
opened so much, in order to supply sufficient fuel for
full power at high speed, that too much gasoline is drawn
at low speed. This can be regulated by opening the aux-
iliary air inlet the right amount, or until a perfect mix-
ture is obtained at low speed. Thus there are two ad-
justments, the needle valve and the auxiliary air intake,
for accommodating the mixture to the compensating
spring. The auxiliary air intake, also, is made up of
a dome-shaped coiled spring, the coils of which are
separated enough to let pass the requisite auxiliary
air by simply unsecrewing a stud set in the wall of the
vertical main air pipe. This pipe is surrounded by a
cork float pivoted upon a vertically-adjustable pin in
the wall of the carbureter, by means of which it is
possible to set the float so that it will close the conical
supply valve at any desired point and thus maintain
the fuel level nearer or farther away from the tip of
the spraying nozzle. This is an adjustment that is not
absolutely necessary, but which nevertheless is some-
times found useful.

The ordinary form of automatic carbureter, of which
the Krebs (illustrated in our February 14, 1903, issue)
was the prototype, has some form of auxiliary air
valve placed between the spraying nozzle and the inlet
pipe of the motor in about the position of the auxiliary
air intake shown in the cut. As the suction increaiSes,
this auxiliary air valve is opened, thus tending to
diminish the suction past the spraying nozzle, so
that it remains nearly constant and, at the same time,
to dilute the relatively rich mixture that may be at
first obtained when the throttle is suddenly opened.

An appreciable period of time is taken for the mix-
ture to become correct again, if, when the motor is
running throttled, the throttle valve is suddenly
thrown wide open. The result is that with most of
the automatic carbureters there is an appreciable lag
before the motor responds. With the Gaither carbur-
eter, however, this lag is practically nil, and the motor
seems to respond instantly when the throttle is opened.
The reason for this is doubtless the location of the
suction-controlling device at the spraying nozzle, so
that the mixture is maintained uniform as it is
formed.

Starting of the motor is easily effected with this
carbureter, as several fine holes on the inclined sides
of the tip spray gasoline upon the inside of the coiled
spring when the carbureter is primed, and the fuel,
trickling down over the corrugated surface, is readily
drawn by the inrushing air when the motor aspires.

A Wonderful Lock.

Mr. Neuman Tobias, of Kingston, Jamaica, has in-
vented a most remarkable lock. The combination con-
sists of four sets of 24 letters of the alphabet, which
can be set to a sentence in most modern languages.
When one letter is used in one alphabet and another in
the second set, and so on, it becomes a very compli-
cated matter indeed. Then there is the initial problem
of what language it has been keyed in, to be .solved
by the man who attempts to open the safe. Further-
more, instead of letters, Mr. Tobias has employed four
sets of numerals. Assuming that the lock is set to a fig-
ure in the number of 3,030,303,030,303,030, it would take
anyone who undertook the job of unlocking the safe
96,090,278 years, 269 days, 30 minutes, and 30 seconds
working at the rate of 60 numbers a minute to arrive
at the proper ‘“combination.” During this time he
would have no time for eating, drinking, or sleeping.

B -

The Current Supplement,

The current SUPPLEMENT, No. 1581, is begun by Enos
Brown with an article on a new type of bascule bridge
which has been erected in San Francisco. Concrete
Aggregates is a subject which Mr. Sanford E. Thomp-
son discusses from the practical standpoint. James P.
Maginnis continues his monograph on reservoir, foun-
tain, and stylographic pens. Practical methods of wa-
terproofing and fireproofing are given. Julius Wile
writes on gas producers for power, and gives some tell-
ing arguments why producer gas should be used for
certain purposes. Lightning and the electricity of the
air will be discussed in a series of articles by Alex-
ander G. McAdie. The first of these articles appears
in the -current SupPLEMENT. Louis A. Fischer con-
cludes his history of the standard weights and meas-
ures of the United States.

- P

The celebration of the first settlement of America at
Jamestown will take place in 1907. The navies of the
United States and foreign countries will be in Hampton
Roads, and representatives of the armies will assemble
upon the adjoining land near Fortress Monroe, Va. At
the same time, in connection with the State of Vir-
ginia, the city of Norfolk, assisted by the different
States of the Union, will hold a great historical and
industrial exposition along new lines, out of the beaten
track of previous expositions. A striking new feature
that seems to be of more than ordinary interest to our
readers is the proposed erection of a special building
to be known as the Hall of Modern Inventions.
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Worrespondence,

A Mercury Photometer.

To the Editor of the SCIENTIFIC AMERICAN:

I have been very much interested in the articles pub-
lished in your journal on standards of light and stan-
dard photometers. Several years ago I conceived the
idea of such an instrument, which I called a mercury
photometer, and which was made in a manner not
unlike the ordinary thermometer, using, however, an
electric circuit and a selenium cell. The following is
a detailed description of this instrument:

It is necessary to provide a frame similar to the
ordinary thermometer frame, but deep enough at the
back to receive a small dry battery, and having room
at the top for a selenium cell. The battery is con-
nected to the selenium cell, and in front of the latter
is placed a finely-ground glass plate, to diffuse the
light evenly and to protect the cell from undue excita-
tion. The cells are connected by a filament or a thin
platinum wire, which passes through the mercury bulb
of the thermometer column, and thus the temperature
of this filament affects the expansion of the mercury
and, consequently, the height of the mercury column
in the thermometer. The filament might be covered
with a very thin sheet of asbestos, just sufficiently
thick to insulate it from the mercury, and with this
covering is fused into the mercury bulb. The current
strength would be governed by the selenium cell, and
would be proportionate to the amount of light falling
upon the latter through the ground glass. Thus the
height of the column of mercury, in accordance with
the amount of heat given off by the platinum filament,
which in turn is proportional to the amount of light
falling on the selenium cell, would be in direct propor-
tion with this degree of light.

To allow for the rise of the mercury due to the local
temperature conditions, a sliding scale might be pro-
vided alongside the tube, which could be used in the
following manner: Suppose the local temperature to
be 70 degrees. This temperature is noted, and the zero
point of the sliding photometer scale is placed at this
point of an ordinary Fahrenheit scale, with which the
frame is also provided, then the units of light may be
read directly from this sliding scale between the point
70 on the Fahrenheit scale and the top of the mercury
~column. If the ground glass is covered and no light
is admitted to the selenium cell, the mercury column
will merely register the ordinary temperature, and
thus, if a cover be provided to exclude the light from
the glass, the temperature can be determined by keep-
ing this cover closed. Besides this a switch could be
provided for throwing the current in or out to answer
the same purpose.

The upper limit of the rising of the mercury column
would have to be in the neighborhood of 600 deg. F.,
as the point of vaporization of quicksilver is about
662 deg. The photometer scale should be divided into
100 parts, starting from zero or absolute darkness.
Various lights, such as a good reading light, light too
bright for the eyes, etc.,, could be indicated on this
scale, and thus the instrument would become invalu-
able in the school room. JOSEPH BREVAR.

Cleveland, O., March 10, 1906.

—_— ——;t—r—
An Object Lesson in Aeronautics.
To the Editor of the SCIENTIFIC AMERICAN:

The fate of Paul Nocquet, who made an ascension
with a coal-gas balloon Tuesday evening, April 3, 1906,
from 135th Street, New York, landed about 10 o’clock
the same evening near the life-saving station at Jones’s
Beach, Long Island, and then wandered two miles
away through a swamp to his death by cold and ex-
haustion at Cott’s Island in Bass Creek, is a valuable
and instructive example of things one ought not to do.

Daring is not a prerequisite in ballooning or auto-
mobiling, and recklessness is homicidal in any walk
of life. Paul Nocquet’s first imprudence was a night
ascension at an inclement season of the year, no more
suitable for ballooning than is a sloppy spring road
in the country for automobiling. His final mistake,
after wandering in darkness and space above, consist-
ed in leaving the safe location of his landed balloon
and wandering in darkness and space below. The risk
on earth seems greater than above, though both could
have been avoided by an earlier trip by day. Surely
the fate of Paul Nocquet is not an example of the in-
herent dangers of air journeying.

I take some credit to myself for having indulged
in this pastime during thirty summers without harm
to myself, and for having managed thousands of hy-
drogen-gas balloon and airship ascents by other per-
sons, aeronauts, and the unskilled public, without harm
to any. This large experience must have a certain
value in the critical diagnosis of the symptoms of the
present ballooning epidemic.

I have steadfastly disapproved of motiveless night
ascensions at inclement seasons.

Prof. Wise, the veteran survivor of 1,200 gas-balloon
voyages, and the pioneer long-distance aeronaut who
traveled 1,200 mafles in 19 hours forty-five years ago,

Scientific American

finally lost his life on a stormy night in company with
young Burr, a St. Louis banker, who wanted a night
ascension. They probably met their fate in a Michigan
swamp or a Canadian wilderness that night. )

Aeronaut Donaldson with Reporter Grimwood met
death through similar causes, starting from Chicago
in a storm across Lake Michigan which wrecked forty
vessels that night. After this a long interval elapsed
without any fatality with coal-gas balloons in America.
There has never been a fatality during any hydrogen-
gas balloon ascension throughout America.

Compared with any other means of transportation,
the aerial line seems miraculously safe. Yet there is
no magic in it. One should have good weather, good
apparatus, good gas, and good common sense, both in
the air and on landing. Among all ascensions under
my charge, the rule of sticking to the vessel was only
broken once, by a reformed hot-air balloonist, who
made a first hydrogen-gas ascension with my balloon,
and on landing, let it fly. I traced this balloon from
Willimantie, Ct., to the Atlantic coast, where it took
a trip over sea, and returned next day, and was recov-
ered in perfect condition near Newport, R. I. This
led to my investigating sea breezes, which blew low
toward the land, and generally seaward higher up. As
a result of this, various balloon flights were made from
the Atlantic coast, returning safely to land by the
lower current. It is perfectly in line with this experi-
ence that the Nocquet balloon should float over sea
on the higher current, and draw inland with the lower,
landward wind.

I have some curiosity now to learn if the tide was
also flowing inland when the Nocquet balloon came
ashore. No scientific records exist of night voyages
in cold weather on our coast. I strongly disapprove of
such attempts. Neither can I see pleasure in them.
They have no excuse as ‘“sport.”

The record of cold-weather ballooning began this
year with an ascent from West Point, a 40-mile trip,
amid winter rigors, to a landing in darkness, facing
unknown dangers. Next an ascent from Tuxedo, late,
with poor gas, no ballast, and a brief rise and fall.
Following this was an attempted balloon race from
Pittsfield, Mass., resulting in the destruction of one
balloon and the escape of the other in the fierce March
winds. Next th'e 20-minute flight of Count de la Vaulx,
ending with a skillful beach landing. Next the adven-
turous death of Paul Nocquet.

What a record is this to repress ambitious aspira-
tions to ride the wind! I earnestly protest that this
is neither science nor sport. It is simply inopportune
haste to “rush the season.” ‘“Wait till the clouds roll
by,” and balmy airs and sunny skies invite a visit and
a pleasant loiter along the heights where “distance
lends enchantment to the view,” which literally ‘“beg-
gars description.” Then harness up your balloon car,
and start early from some safe inland point, whence
you may sail all day and picnic in midair. This is
ballooning, and I will stake my reputation on its suc-
cess and safety. CARL E. MYERS.

Balloon Farm, Frankfort, N. Y.

A Strange Cargo.

One of the strangest cargoes a vessel could possibly
have was unloaded at the London docks toward the
close of March. It consisted of several sacks filled with
dried flies, consigned to a large firm of grain mer-
chants. These flies, originating in Brazil, have been
purchased for use in the manufacture of food for
chickens, cage birds, and the like. They were caught
on the river Amazon by Brazilians, who travel up the
river in flatbottomed boats, and who are provided with
gauze nets, with which they capture these insects in
millions, as flies hover in dense clouds over many of
the swampy reaches of the Amazon.

The flies thus caught are killed, dried in the sun, and
then placed in sacks. Upon arrival in London they
are mixed with millet and other grain, and are sold
as chicken food, etc. Some time ago the Brazilian
government, fearing that the fish in the Amazon River
would be starved, forbade the exportation of flies;
hence the price of this strange commodity, which used
to be 6d. per pound, has now risen to 1s. 6d. per pound,
and often a little more.
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Constitution and Properties of Aluminium Steels.

Aluminium steels have been studied by M. Osmond
and M. Hadfield. M. Hadfield has shown that the mal-
leability ceases at about 5.6 per cent of aluminium,
and that the elongations commence to lower at 1.5 per
cent. M. Osmond has shown that steels containing 5
per cent of aluminium no longer present the point of
transformation A..

Resuming the study of these alloys by the same
method as that employed for other special ternary
steels, M. Guillet has been able to establish the con-
stitution of these alloys and the bond which unites
their mechanical properties. These experiments are
said to show that aluminium has no important action
on the mechanical properties of steel so long as quan-
tity is less than 2 per cent. Up to 15 per cent alu-
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minium is dissolved in iron. The ferro-aluminium so-
lution thus formed does not dissolve carbon; so per-
lite takes a granular form, which explains the fra-
gility of certain steels; martensite is produced by
tempering only where there is no perlite. Finally, free
martensite is found in steels with high percentage of
aluminium, although these steels contain less than
0.850 per cent of carbon.

The Maternal Love of Spiders.

It is not unusual to find, in fields of oats, panicles
which are more or less enveloped in spiders’ threads
crossing in every direction, so as to form whitish
nodules the size of pigeons’ eggs, and inclosing in their
tissue the spikelets, and sometimes the leaves of the
grain. These are the nests of a spider, the Chiracan-
thium carnifex, which is of a yellowish gray color with
a brownish band on the dorsal face of the abdomen.

Upon opening one of these nests, it is seen that the
interior is hollow and that only a small part of the
cavity is occupied by the eggs and the mother. The
former are in a little spherical cocoon, formed of silk
like the side of the nest to which it is securely at-
tached, while the female which has laid the eggs re-
mains within the nest; she is often found resting on
the cocoon itself, but sometimes leaves that place.
When an opening is made in the wall, she goes to see
what has happened, and may even go outside, but she
hastens back, and immediately begins to weave a tissue
to mend the breach in the nest. Her love for the
cocoon is manifest, for she never abandons it even
when tormented.

How far-reaching this maternal love is, and its dura-
tion, is the question which Mons. A. Lecaillon has at-
tempted to solve by removing the true mother of each
nest and giving her place to a stranger, which we shall
call the “pseudo-mother.”” Some of his experiments
have all the interest of a little drama.

After having made a break in the web of the nest,
the mother is removed and her place is given to a
pseudo-mother. She enters it without hesitation, takes
a survey of the interior, and at once begins to close
the entrance. The mother is then brought to the nest.
Sh'e goes toward the entrance and wishes to penetrate
it, but stops on finding the place occupied. The pseudo-
mother, who cannot come out while her adversary
remains at the entrance, seeks to defend herself against
the attack with which she is threatened, and puts her-
self on the defensive. The mother then shows signs of
violent anger. She rocks her body from right to left
and from left to right, and the two spiders éxchange
blows through the opening.

The mother’s attitude is violently offensive, menac-
ing to seize her adversary, while that of the pseudo-
mother—who cannot come out to save herself, since
the opening is besieged—is one of fear and only de-
fensive; she is conscious that she is not at home.
Twice the besieger leaves the entrance to find some
other place to penetrate into the nest. Her opponent
then attempts each time to jump across the opening
to save herself, but the mother, seeing this, immediate-
ly returns to seize her. The pseudo-mother, not en-
tirely out of the nest, has only time to throw herself
back, and finally, the mother having withdrawn the
third time, she is enabled by a quick movement to
escape, although the former again advances, but can-
not seize her.

The attack of the nest by the mother continues a
quarter of an hour. Then, after having spent several
seconds in assuring herself that her rival has disap-
peared, she enters, but comes out two successive times
in order to again explore the exterior. Finally she
returns and, after remaining immovable for five min-
utes, begins to stop up the aperture. The pseudo-
mother is placed upon the nest three times, but re-
fuses positively to approach from the side, and re-
treats precipitately.

This experiment shows that the pseudo-mother read-
ily adopts another nest, even when she has been sep-
arated from her own several days, but does not defend
it against the attack of the mother. When the latter
is in the nest, she refuses to try to enter. The mother,
on the contrary, does not hesitate to besiege her enemy
until she overpowers her and regains possession of
the nest.

The experiment is repeated after the mother has
been kept from her nest twenty-four hours, and it has
been found that she shows great attachment to it, with
a desire to again gain possession. But, at the same
time, the pseudo-mother has become attached to her
nest of adoption, not leaving it voluntarily, and even
defending it vigorously from the attack of the true
mother.

When the mother had been kept from the nest eight
days, she did not show any interest in her eggs, nor
try to recover them wh'en placed in the vicinity.

Maternal love among the spiders which have been
studied is therefore very manifest, but it diminishes
when the mother is kept away, and finally disappears.
How similar are human sentiments under like condi-
tions!—Translated from La Nature.



328

THE OVERFLOW OF THE COLORADO RIVER AND THE
SALTON SEA.—II.
BY GEORGE WHARTON JAMES,

In last week’s SCIENTIFIC AMERICAN it was briefly
shown what efforts had been made to close the “tem-
porary expedient” cut of the Colorado bank below
Yuma at the point known as the third or lower intake.
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arations were under way for a more ambitious under-
taking. In August materials were ordered for the
new attempt. This involved the construction of a gate
at intake 3 large enough to pass the entire flow of the
river at low stage, after building which it was the
intention to construct a permanent dam across the
rapidly widening ‘“cut.” When this dam was secure

the gate would have been closed,

thus raising the water and throw-
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ing it down the old channel. This
gate it was proposed to make the
one required by the Mexican gov-
ernment. The floor was to be of
concrete three feet in thickness on
a pile foundation. The superstruc-
ture was to be of wood temporarily,
but ultimately to be replaced by
concrete.

A two-yard dipper dredge was at
once set to work excavating a big
channel to carry the water around
the gate site, as marked E on dia-
gram 2, and the steamer ran
around this pass while work on the
\ dam progressed. This consisted of
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Diagrams Showing Location of Intakes.

The accompanying diagram will give the location of
the intakes. Intake No. 1 is where the old headgate
was placed, which soon became choked up with detritus
and was used only during high water, as at low water
it was some four or five feet below water level. Intake
No. 2 was cut on the Mexican side of the boundary, to
conform with a provision of the Mexican charter to
the irrigation company. It was practically unused.
Intake No. 3 is the “temporary cut” which has caused
all the trouble, and which was made because it was
cheaper than dredging out intake No. 1. It was the
intention of Chief Engineer Rockwood, when this cut
was made, to place therein, as speedily as funds would
allow, the necessary headgate required, so that this
would have become the permanent intake, properly
under control, required by the Mexican concession. It
was also his intention, constantly expressed, to con-
struct a permanent and sufficient headgate at or near
intake No. 1; and, as will be seen shortly, these two
are the major propositions upon which the company
is now vigorously working.

‘When work on closing up Intake No. 3 began in
May, 1905, the cut was about 100 feet in width. When
the water subsided it had grown to £00 feet in width,
and was still carrying about 14,000 cubic feet of water
per second, with a depth at one point of 24 feet.
~0On July 18 the Yuma gage showed 121.8 feet, with
18,000 cubic feet flowing through the intake, and only
7,000 passing down the old river channel to the Gulf.

A new attempt was now to be made to control the
water. A site was chosen a mile above the former
one. By reference to the diagram, it will be seen that
an island divides the Colorado River channel opposite
intake 3. This island is about 3,000 feet long by 1,200
feet wide. The plan now proposed was to construct a
light jetty of piling and brush, beginning at a point on
the Mexican side marked A, and continuing to a point
on this island marked B. The idea in this effort was
to control the river by the formation of a sand bar
behind the brush, thereby diverting the main portion
of the flow to the Arizona or eastern channel of the
island. The experiment failed. In the meantime prep-

piles driven at the point marked 5
on Diagram 2. These were taken
completely across the channel,
capped, and a runway built on them
from one side to the other. The steamer hauled
gravel for a week to make a bottom around the
piling, and the cutting of 150 tons of brush for the
fascines was rapidly proceeding. All the material was
on the ground for the new structure, and it seemed on
a fair way to be successful, when orders came from
headquarters to stop the work. The water was rising
so rapidly at Salton that some other expedient must
be tried at once requiring less

time, and thereby saving the

ApriL 21, 1906.

1891, swept down the river with resistless force, and
carried away a portion of the work and much of the
equipment. The island was completely flooded, and 240
workmen, 13 wagons, a carload of hay, another of pro-
visions, and 38 head of horses had to be transferred to
a barge instanter, or they, too, would have been swept
away.

This was the last effort prior to the one upon wh'ich
work is now progressing. The present plan is to con-
struct a permanent headgate at point marked M on
Diagram 1. This is four miles up the river from the
lower intake, and on the United States side of the
boundary. The anchoring foundation is solid rock,
and the structure is to be of reinforced concrete. It
will be 185 feet wide and 26 feet high above the sill.
The floor is to be placed 11 feet below the low-water
mark and 4 feet below the river’s bed. It will have 154
feet of water openings, and at the lowest water stage
of the river can pass 7,000 cubic feet per second.

It will be composed of twelve reinforced concrete
cells about 16 feet wide by 14 feet high. These will be
filled with rock, gravel, and sand, which will be fully
ample to make the structure stable, so that it will
withstand the pressure of the heavy floods.

On March 20 the excavations were all completed, and
the concrete work actually begun. This gate will carry
7,000 feet of water per second, while the flow of the
Colorado at low water is only about 5,000 feet, and
sometimes as low as 3,500 feet per second. The build-
ing of this gate implies the widening and deepening
of the old canal, which is but 80 feet wide, and at low
water can carry but two feet in depth. This is to be
enlarged to 170 feet wide and 11 feet deep (see dotted
line N, Diagram 1.) below low water. This work in-
volves the excavation of 1,800,000 yards of earth.

The permanent work at intake 3 is resumed near
the point where it was abandoned last year (Diagram

complete washing away of the —
railway tracks. >

The Southern Pacific engi-
neers proposed the construction
of a pile dam across the west
channel, near the head of the
island at the point marked 6
on Diagram 2 in order to force
the water down the east chan-
nel. The west channel was
here 650 feet wide and about 10
feet in maximum depth. A
dam was to be built of woven
wire cable mats, filled in with
bundles of brush and barbed
wire anchored in the river with
piling. When completed it
would have to withstand a wa-
ter pressure of 16 feet. Work
was begun in the middle of the

channel, and with two pile-
drivers and a large force of
men rushed as much as possi-
ble. All progressed favorably until the piling and
mats reached within a hundred feet of the shore on
both sides. As the work was nearing completion water
was raised in the old river channel on the west side
fully 14 inches. No matter how much weight was put
on the mats to prevent scouring, the water would get
under them and cut away the channel. The island,
on which all hopes depended, began to wash away. On
the 29th of November the severest flood since February,

Cofferdam at the Site of Headgate No. 2.

1, P) with the necessary enlargements and alterations
caused by the changes brought about in the interval
by the power of the stream. From 300 feet in width
it has grown to over 650 feet. (See dotted line in
Diagram 1, marked R R). The floor of the new gate
will be 200 feet wide and 60 feet long. It will be

placed 11 feet below the extreme low-water level in a
quicksand formation, and anchored to 533 foundation
piles.

Aprons 30 feet in length extend from the floor
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The Site of the New Concrete Headgate No. 1 at Hanlon’s on the California

Side of the Boundary.

One Year’s Growth of Willows in the Silted-up Canal Bed, Showing the

Fertility of the Soil.

THE OVERFLOW OF THE COLORADO RIVER AND THE SALTON SEA.—IL
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to the coffer-dam wall, and wings 100 feet in length
extend up and down the stream. Nearly 600,000 feet
of lumber, including 1,680 lineal feet of sheet piling
wall, 6 inches thick, driven from 12 to 22 feet, will
be used in its construction and protective works. Eight

Scientific American

railes southeast of Calexico, is the point of diversion,
where the water from the main canal (which, it should
be remembered, is the bed of the old river Alamo, dry
except in time of flood) is taken, and by means of
canals, all of which are controlled by headgates, is
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new gate by the cutting back of the channel under
the fall. It was necessary therefore to close this gate
to save it, and construct an apron to protect the chan-
nel below the fall, and, therefore, the abandoned head-
gate had to be put into commission again. An emer-

Levee Built Parallel with the South Branch of the Alamo River Near Headgate No. 2 to Stem
the High Water.

hundred and fifteen round piles will be used in the
foundations, wings, and diversion jetty.

The earthwork in the approaches to the gate in-
volves the moving of 120,000 cubic yards of earth in
excavation an average distance of 350 feet, and the
fill in the diversion dam and levees contains 59,600
cubic yards of earth, 2,000 cubic yards of brush, and
20,000 grain sacks filled with gravel.

It was decided on the 17th of December, 1905, to
resume this work. New material had to be ordered,
as all the original supply had been removed to carry
on the work which the November flood had destroyed.
On the 8th of January, 1906, work on the walls of the
coffer-dam began. This is 250 x 120 feet, and contains
740 sheet piles 6 x 12 inches, 22 feet long. It was com-
pleted and the earth within excavated on the 15th of
February. An- 8-inch and a 6-inch centrifugal pump
were set to work, and lowered the water as far as
was necessary in two days’ time.. The 8-inch pump
now keeps it at a proper level. A force of 160 men
is at work here now, day and night. As soon as water
can be turned into this gate, a permanent dam will be

supplied to the various sections of the Imperial coun-
try. When the flood began to pour down the Alamo,

Two-Yard Dipper Dredge at Work at Headgate

No. 2.

gency chute was attached to it in February, 1906, with
a flume 28 feet wide and 6 feet deep, and through

All That’s Left of Salton.

the result was to scour out and deepen the channels
around the heading at Sharp’s. This scouring still

The Salton Salt Works Now Under Water.

constructed across the channel slightly below the point
marked 5 on Diagram 2.

It should not be forgotten that fifty miles away from
the Colorado the engineers are battling with another
problem caused by the overflow. At Sharp’s, seven

continues, and will continue, so long as the flood is al-
lowed free course.

The old waste headgate was found insufficient for
flood purposes, and a new and large structure was
erected. But the unusual flow began to undermine the

which 1,300 cubic feet of water is flowing to waste
every second. This waste flow is rapidly cutting down
the channel to the depth already of some 18 to 20
feet.

Work on the apron on the new waste gate is rapidly
progressing, however, when water will be turned there-
in, the old gate closed, and a restraining jetty built
across the old channel, so that the full flow will be
under complete control.

Of the Salton Sea it can now definitely be said that
its new life will not be long. Not that it will entirely
disappear. This is scarcely to be expected. The seep-
age and drainage from so large an area as the Imperial
Valley under irrigation will necessarily be large. This
will undoubtedly keep the sea at a certain level. What
that will be has not yet been, and scarcely can be de-
termined, though it is certain it must be several feet,
probably many, below the present level.

Switzerland is likely to furnish a supply of asbestos
for the trade, if we are to believe the most recent
reports, which state that important layers of asbestos
have been recently found in the Puschlav Valley, which
is located in the Canton of Grisons. A syndicate has
been formed already in order to work these deposits.
At the same time the syndicate proposes to construct
a line of electric road which will connect the mine
with the railroad station of Tirano and thus give a
quick means of transporting the material. One of the
principal Swiss firms which are interested in the enter-
prise is the house of Victor Schneider, of Geneva.

A Reminder of the Ruined Salt Industry.

Pile Dam Built Partially Across the Colorado to Force the Water Down the Silted~up Canal.
THE OVERFLOW OF THE COLORADO RIVER AND THE SALTON SEA.—IIL
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VESUVIUS: PAST AND PRESENT.

Because of its constantly recurring outbursts, Vesu-
vius has been more carefully watched than perhaps
any other of the world’s volcanoes. Delicate instru-
ments have been devised to foretell an eruption, and it
is no doubt due to these that the crater’s present
activity has cost only hundreds and not thousands of
lives. And yet we can no more account for the slumber
of Vesuvius than for its violent outbursts. Even con-
stant observation has not always enabled science to
forecast the occurrence of the upheavals. During the
great eruption of 1872, Prof. Palmieri’s delicate seismo-
graphic instruments at the Monte di Somma observa-
tory gave not even the slightest indication of what
was to come; and so while we are familiar with the
record of the past, that of the future is often veiled.

Although there were vague legends among the an-
cients concerning the fiery nature of the mountain, it
was not till the year 79 that the true character of the
great solitary cone rising from the plain of Campania
was suspected, notwithstanding that sixteen years pre-
vious, in 63, and repeatedly thereafter, severe earth-
quakes partially destroyed the cities in the vicinity of
the Bay of Naples. From the geographer Strabo we
learn that the slopes of Vesuvius were at that time
covered with fertile meadows, though the summit,
which was flat and apparently without traces of a
crater, was sterile and showed indications of a fiery
origin. Almost without warning on August 24, 79, an
enormous cloud of black vapor rose from the summit
accompanied by the explosion which shattered the top
and marked the beginning of the great historic eruption
so ably described in the letters written to Tacitus by
Pliny the younger, nephew of the famous Roman ad-
miral of that name, who perished while hastening to
the relief of the inhabitants of Pompeii, Herculaneum,
and Stabie with the fleet under his command. Pom-
peii was overwhelmed and buried to a depth of many
feet by a terrific rain of volcanic ashes. We can only
estimate the number of the inhabitants who perished,
but the mode of death is indelibly recorded in the
molds of bodies found in the ashes of the dead city by
the excavators of to-day. Herculaneum, on the other
hand, was destroyed, not by a great flow of lava, as is
commonly believed, but by torrents of boiling mud
tormed in the air by the condensation of great masses
of vapor laden with lapilli or scorie, as the volcanic
sand or ashes are known.

The first eruption definitely recorded after this was
described by Dion Cassius. It occurred in 203, and
appears to have been one of extraordinary violence. In
472 the mountain burst forth again in a terrible up-
heaval, during which it was said that clouds of ashes
were carried as far as Constantinople. In the period
between the first outburst and the year 1500 nine erup-
tionS of greater or less intensity were recorded, while
between 1500 and 1631 Vesuvius was entirely quiescent.
So deep was the mountain’s slumber during this time
that it again became covered with vegetation and cattle
peacefully grazed in the crater. Strangely enough, dur-
ing this period Etna labored ceaselessly, and Monte
Nuova was formed by an eruption near Pozzuoli. The
lull was broken by a terrific outburst, the first of
which we have a detailed account, on December 16,
1631, when huge clouds of vapor, violent earthquakes,
showers of ashes and rocks, and no less th.n seven
great streams of lava overwhelmed five of the neigh-
boring towns, with a loss of thousands of lives, and
even spread terror in Naples itself. This tremendous
convulsion inscribed its memorials on the slopes of
the mountain in obliterated estates and ruined villages.
It appears that Vesuvius did not assume its present
form until near the end of the seventeenth century,
for Sorrentino describes an eruption of 1685, during
which there arose “a new mountain within and higher
than the old one and visible from Naples.” Thus it
seems that the present Monte di Somma is really the
original Vesuvius, and that the present cone is little
more than two centuries old. From May to August,
1707, a continuous series of eruptions involving the
loss of some three thousand lives again devastated the
vicinity, and in 1737, 1760, and particularly in 1767,
Vesuvius repeatedly manifested activity of a terrific
nature. In one of the accomp~nying illustrations is
shown a sketch made by Sir Wiiliam Hamilton before
the great eruption of 1767, in which there appear to
be three craters, one within the other, the outer of
which is Monte di Somma, and the second the present
cone of Vesuvius.

A stupendous eruption took place in 1779 during
which huge red-hot stones were hurled to a height of
over 2,000 feet. The eruption of 1794 was even more
terrible in its effects and was remarkable for the vast
streams of lava which were precipitated into the sea
near Torre del Greco. During the nineteenth century
volcanic outbursts of remarkable violence occurred in
1804, 1805, 1822, 1831, 1850, 1855, and 1858. During the
last-mentioned the upper crater sank several hundred
feet below its former elevation. In 1861 another excep-
tionally violent outbreak occurred which again devas-
tated Torre del Greco.
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After a decade of comparative quiescence the moun-
tain inaugurated a new series of outbursts by the emis-
sion of a number of small streams of lava in January,
1871, a series which culmmated in 1872 in the tre-
mendous eruption of that year. The greatest intensity
was manifested from the 24th to the 30th of April, and
during this period great streams of lava burst forth
from all sides of the slope. One of these issued with
such suddenness at the Atrio del Cavallo—the valley
between the cone and Monte di Somma—that it over-
took and destroyed a number of persons out of a
crowd of spectators. At the same time the crater vom-
ited great masses of vapor, stones, and lava to a height
of over 4,000 feet, while clouds of ashes rose double
this distance into the air. Such was the violence of
this great eruption that it seemed as if the gigantic
tragedy of 79 were about to be re-enacted, for several
of the great molten rivers even threatened to reach the
walls of Naples itself, while the storm of ashes and
red-hot stones appeared almost inexhaustible. Until
1895, Vesuvius remained in a fairly quiet condition,
but in that year a violent eruption took place, ac-
companied by a flow of lava which continued to ad-
vance for a number of years, but fortunately did not
directly threaten any of the neighboring towns or vil-
lages.

The present eruption is unquestionably one of the
most violent of modern times and already has shown
itself to be of a most destructive nature. The flow of
lava has not been of remarkable magnitude, though
this, too, has caused enormous damage; but the fall of
lapilli and stones has been almost unprecedented. The
danger due to the latter is the more pressing one, and
the great loss of life can be laid at its door alone, for
the people, terror-stricken by the violence of the vol-
canic detonations and the murky yellow gloom, huddle
together in buildings, many of which collapse under the
weight of the accumulated material which has fallen
upon them. Even in Naples itself this danger has been
followed by fatal results, for the direction of the wind,
not as in former eruptions, has been steadily toward
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Sketeh of the Crater of Vesuvius by Sir W. Hamilton
Prior to the Eruption of 1767.

the crowded city. The darkness which has enshroud-
ed the vicinity for days has been so deep that it
was not possible for vessels to enter or leave the
harbor, and it has at times raised the terror of the
thousands of homeless refugees to a pitch bordering
on frenzy. The communities lying on the slopes of the
mountain have naturally suffered most severely, and
entire towns have been wiped out with heavy loss of
life, while miles of fertile, blossoming farms and vine-
yards have been converted into a desert of smoking gray
ashes. Astonishing as it may seem, the seismographic
observatory on Monte di Somma again appears to have
escaped the general destruction which involved the
railway up the riountain and the rest houses. This is
probably due to the foresight of the founder, who placed
it on a solid rock ridge and in such a situation with
regard to the natural courses of the lava streams that
its only probable peril arose from the fall of volcanic
bombs and ashes. During the eruption of 1872 Prof.
Palmieri remained at the observatory the entire time.
Toward the end of the convulsion two streams of lava
coursed down ravines on each side of the building, and
notwithstanding that all the doors and windows were
tightly closed, the temperature within rose to 178 de-
grees, causing the inmates to suffer terribly. Prof.
Mattucci, the present director, has also remained at the
observatory during the present eruption, and notwith-
standing great suffering and the destruction of many
of the delicate instruments, has probably succeeded in
recording many valuable observations.

It appears that during this eruption great changes
have again been wrought in the form of the mountain,
and it will probably be found when the crest is once
more visible, that as in the great eruption of 79 the
major portion of the top has been completely blown
away to be rebuilt in succeeding years by the slow
welling forth of lava and ashes. After the first great
historic outburst, Vesuvius never regained its original
appearance, and a remnant of the broken wall of the
crater valley which crowned the older summit is still
visible 1n Monte di Somma. During some eruptions

APRIL 21, 1906.

the mountain has increased in height and during others
it has sunk hundreds of feet. This alternate rising and
falling of the top is a portentous feature of the history
of Vesuvius and is indicative of the constant state of
unrest in which the mountain has labored since the
beginning of the Christian era.

That there is nothing within the range of human
knowledge which possesses greater power to compel
sheer terror—more psychological than physical, per-
haps—and abjectly helpless tear in the mind of man
than a violent volcanic eruption, is undeniable. But
either the exigencies of life or some peculiarly fatuous
mental characteristic brings back to the very shadow
of the great destructive agency those who fled in panic
from their doomed habitations. There is no better ex-
ample of this curious, careless attitude than the town
of Torre del Greco, four and a half miles from the foot
of the mountain, which has been overwhelmed no less
than seventeen times. Incredible as it may seem, Mar-
tinique and St. Vincent, in the West Indies, the scenes
of almost unparalleled devastations, which involved the
loss of nearly half a hundred thousand lives, are being
re-peopled; and doubtless as soon as Vesuvius, meta-
phorically, droops the lid of its fiery eye once more, we
shall see the Italians returning to the ruins of their
homes to repair by years of work the destruction caused
in as many minutes, and to again populate the scores
of little towns and villages, trusting to their numerous
patron saints to avert such disasters in the future.

The Need of Medical Men in the Claim Department
of Railroads,

According to Dr. Marcus H. Thomas, who points out
the importance to the railroads of first aid to the in-
jured, both from a humane and economic stan'dpoint,
in the January 6 issue of the Journal of the American
Medical Association, the railway accident, in spite of
modern inventions and appliances, is not only appar-
ently inevitable, but on the increase. Among the 1,-
300,000 persons engaged in operating the railroads in
the United States, statistics show that one in each
500 was killed during 1904, and one in every 24 was
injured. Taking up the consideration of the subject
from the standpoint of sordid advantage, ‘“the one
which should be of paramount importance to the rail-
road, with whom the economic question is always one
of vital interest,” the author says:

“The steam railroads of the United States pay an-
nually in damages to injured persons 0.74 per cent of
their gross earnings. This is seemingly a trifling deci-
mal, but in coin and currency it amounts approximately
to $14,000,000. In addition to this sum, $1,000,000 is
spent annually in the maintenance of a legal depart-
ment, one-half of which expense may safely be at-
tributed to the defense and settlement of personal in-
jury damage suits. These figures do not cover the total
expense of injuries by common carriers by any means.
This compilation pertains solely to the steam railroads,
while the interurban electric lines and local street
railway lines increase the above totals many fold.
Particularly do the local street railways add enormous-
ly to the list. It is estimated that the Metropolitan
Elevated of New York alone pays annually $2,000,000
for personal injuries, and has constantly on hand near-
ly six thousand suits of this nature. The Brooklyn
Rapid Transit Company’s annual personal injury bud-
get is in the neighborhood of $1,000,000. The ease
with which evidence can be purchased, and the ubiquity
of the professional damage suit lawyer in the large
centers of population, gives the simulator and impostor
a larger percentage of successful chances than with
the transcontinental railroad.”

Dr. Thomas contends that the surgeon who is quali-
fied in the negligence law is in a position to render the
most effective and economic service as adjuster of per-
sonal injury claims.

“There exists to-day,” says he, “in most of other-
wise well-organized railroads a lack of co-ordination
between the legal and surgical staffs, as a result of the
one failing to grasp the importance of the technic of
the other. This proposition operates with equal force
conversely. It is into this breach that the medico-legal
claim adjuster can step to the assistance of both de-
partments and with economy to the company.”

In fact, Dr. Pearce Bailey, who is quoted as an au-
thority on forensic medicine, expresses the belief that
“the very best adjuster that a railroad can have is a
medical man with knowledge of negligence law.”

In conclusion, the author submits the following re-
commendations to the railroad companies:

“a. The instruction of trainmen and shopmen in
first aid to the injured.

“b. The incorporation in this instruction of prac-
tical points on accident law.

“c. The employment in the claim department of a
medical man, skilled 1n theory and practice of surgery
and adept in negligence law, whose duty it will be to
assist and advise counsel of the road, to bring about
co-operation between the legal and surgical staffs of the
closest possible nature, and last but not least, to be
possessed of a fund of sound sense and a personality
that will enable him to deal direct with the claimant.”
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Probable Appearance of Vesuvius Before the Great Eruption ot 79 Which Destroyed Pompeii and Herculaneum.
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Vesuvius in a Quiescent State, Viewed from the City of Naples,

VESUVIUS: PAST AND PRESENT.
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Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You will
find inquiries for certain classes of articles numbered
in’ consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. Im
every case it is mecessary to give the
number of the inquiry.

MUNN & CO.

Marine Iron Works.

Inquiry No. 8025.—Wanted, address of manufac-
turers of secondary electric clock movements for one
miaute impulse. e

* 0. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 80:26.—For manufacturers of gradu-
ating machinery,such as is used to graduate scales,
squares, etc.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 8027.—Wanted, small friction and
screw top tin cans, wooden mailing cases and smail
brushes.

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

Inquiry No. 8028.--For manufacturers of ma-
chine suitable for grinding divi-divi.

Metal Novelty Works Co., manufacturers of all kinds
of light Metal Goods, Dies and Metal Stampings our
Specialty. 43-47 S. Cana} Street,-Chicago.

Inquiry No. 8029.—For manufacturers of ma-
chines used tv make rugs from old carpets.

Chicago. Catalogue free.

Ober Mfg. Co., 10 Bell St.

Every business firm and manufacturer should get
our prices on lithographing—can save you money.
Stilwell, 709 Pine St., St. Louis.
Inquiry No. 8030.—For manufacturers of um-
brella rios.
The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Machine Company
Foot of East 138th Sireet, New York.

Inquiry No. 8031.—For manufacturers of machin-

ery for weighing and sealing paper packages of cereals
of one anf two pounds weight, and also machinery for
printing on canvas bags in two colors.
Manufacturers of patent articles, dies, metal
stumping, screw machine work, hardware specialties,
machinery tools, and wood fiber products. Quadriga
Manufacturing Company, 18 South Canal St., Chicago.
Inguiry No. 80:32.—Wanted, address of com-
panies who mold electrose or imitatien hard rubber.
WANTED.—At Fort Pierre. 8. D, #an experienced Ce-
ment Block Manufacturer with sufficient capital to in-
stall alarge plant. A good business and a warm we-
come are waiting for a first-class man. Noneother need
apply. Frank G. Fischer, President Fort Pierre Busi-
nessmen’s League. Warren Young, Secretary.

Inquiry No. 8033.—For manufacturers of metal-
lic calcium.

Inquiry No. 8034 .—For manufacturers of machin-
ery for working agricultural and road forks.

Inquiry No. 8035.—Wanted, address of manufac-
turer of Gardiner Gyroscope.

Inquiry No. 8S036.—For manufacturers of metal
as thin as tin foil ur thinner.

Inquiry No. 8037.—Wanted, address of makers
or patentees of apparatus or system for drying fruit,
in-which the air passing through 1s first freed of its
moisture by contact with concentrated sulphuric acid,
running down a series of shelves arranged in tower
fashion.

Inguiry No. 8078, —For manufacturers of a sheet
of substance, such s8 paper or fabric, one side of which
is to)be paraffined or oiled. and the other side of which
is to be coated with a glutinous-glycerine substance.

Inguiry Ne. 8039.—Wanted, makers of automatic
lathes for pill and ointment boxes, tack barrels, etc.

Inquiry No. 8040.—For manufacturers of stump
sawing machines. '

Inquiry No. 8041.—For manufacturers of emery
wheels, such as are clamped on fly wheel of asewing
machine.

Inquiry No.-8042.—For manufacturers of a trans-
fer press.

RECENTLY PATENTED INVENTIONS,
Household Utilities.

MEAT-TENDERER AND VEGETABLE-
CHOPPER.—F. BruckMAN, East St. Louis, 111.
The patentee’s invention has reference to meat
pounders and choppers and vegetable-choppers,
such as used in kitchéns for preparing food.
The object of the invention is to produce a
device of this kind which is simple in con-
struction and which will present a plurality
of blades operating simultaneously upon the
food.

Machines and Mechanical Devices,

GAS-FILTER.—G. A. STEBBINS, Watertown,
N. Y. This patentee’s invention relates to an
attachment for sulfite pulp digesters. It is
designed to prevent the chips from clogging
up the gas outlet at the top of the digester.
The inventor provides a filter comprising a
perforating member through which the gas
may escape and a device movable toward and
from said member having means for clearing
the perforations from any chips which may
enter and clog the same.

ICE-CREAM FREEZER.—J. E. DuNNE and
C. A. FLETCHER, Chicago, 11l. The invention
relates to ice-cream freezers, and more par-
ticularly to those intended to be built upon
a large scale. The invention further relates
to various constructional improvements, where-
by the capacity of the freezer is greatly in-
creased and the apparatus is rendered more
easily accessible and more readily handled than
freezers as heretofore constructed.

DRILL-SHARPENING MACHINE. —J. J.
BrossoIiT, Grand Rapids, Wis. The invention
relates to a machine for repairing drills—
such, for example, as those disclosed in Mr.
Brossoit's former patents. The present inven-
tion relates to an improved means for moving
the carriage which holds thc drill and also to
an improvement ia the dies which are em-
ployed for striking the V-point on the drill
during process of sharpening the same.

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

Durability and Economy in Painting.

BY ROBERT JOB, CHIEF CHEMIST PHILADELPHIA AND
READING RAILROAD COMPANY.

One of the great tendencies to-day in
almost every line of manufacture is tow-
ard the improvement of processcs and
methods. The object very often has been
largely the prospect of increased output
resulting from the new devices and,
hence, usually an ultimate lowering of the
cost of production. In face, however,
of greater competition in many cases,
and the generally increasing knowledge
of consumers concerning the properties
of materials, there has been a growing
disposition to consider other things in
addition to the important question of
first cost. As a consequence, there is an
effort upon the part of the reputable
manufacturer to get the cost as low as
it is compatible with maintaining good
quality, relying more and more for vol-
ume of sales upon the actual merit of
the goods. The tendency is to get the
greatest durability that can be produced,
and then to sell at a price determined
by competition; but, in any event, not to
sacrifice durability, since the reputation
of the manufacturer and, hence, the pros-
pect of future profit will be based ulti-
mately upon the actual service results
of the product.

The above-mentioned disposition has
led, naturally, to many changes in the
paint industry, since the fact is now well
recognized that length of service and
general durability may vary tremendously
in paints of identically the same chemical
composition, owing to mere differences in
the physical properties of the pigment.
For instance, one pure white lead paint
may be much inferior te another pure
white lead paint, and the cause may be
found to be the less careful preparation
and grinding of the one than the other.
This truth was brought forcibly to our
attention a number of years ago by the
peculiar service of three paints which
were used for a period of about ten years
upon the bridges and structural work
upon our lines. The study was presented
in detail before the Franklin Institute
and is found in its Journal of July, 1904.
The essence is that three paints of closely
similar composition, side by side upon
bridges all over our lines, gave radically
different service results, for one had a
life of less than one-half of that given
by another, and the third was inter-
mediate between the others in durability.
Upon studying the matter closely, we
found that the differences in efficiency
were due to characteristic variations in
the physical properties of the pigments.
The one which gave the best service was
almost impalpably fine, while that which
gave defective service was relatively
coarse, and the third was intermediate
between the others in fineness. These
paints contained only about twenty-three
per cent of sesquioxide of iron, as the
coloring matter, and the remainder was
composed of inert matter, consisting of
clay, silica, and sulphate of lime. Strange-
ly enough, also, each of the three paints
was made by various manufacturers in
the same mills and with practically the
same amount of grinding and, conse-
quently, the milling cost of each was close-
ly similar, and the difference in the ulti-
mate fineness was thus due to the greater
natural fineness of the one pigment be-
yond that of the others. The sesquioxide
of iron in the first was in the form of a
soft unburned ocher mixed with clayey
matter, while in the others it was cal-
cined and the particles were harder and
more difficult to crush, and there was
present a larger proportion of free silica
and of sulphate of lime, both of which
materials resist very fine grinding.
Furthermore, the one paint above referred
to had a longer average service life than
any of the other paints then in use upon
our lines, including pure white lead, white
lead-zinc oxide mixtures, and various iron
oxide paints.

The deductions from this study were
very clear and have been borne out by
subsequent experience. . )

It was evident that durability did not

bear any relation to the cost of the paint,
since one of our cheapest paints had
proved the most lasting and gave the
best protection, or, in other words, a
paint containing only twenty-three per
cent of sesquioxide of iron, with the re-
mainder largely clay, gave far more ef-
ficient service under the same general
conditions than paints of much higher
first cost. It is perfectly possible to
have an exceedingly durable pigment com-
posed, we will say, of sesquioxide of iron
one hundred per cent pure, but in such
case the durability would be due to the
physical condition of the pigment and not
to the fact that a high proportion of iron
was present; for pigment of identically
the same composition, that is, 100 per
cent pure, but coarsely ground, would be
found to have little protective value, and
this entirely apart from any chemical
reaction between pigment and oil.

Another teaching of these service re-
sults was that durability apparently bore
no relation to the opacity of the pigment,
or, to put this statement in another
form, a pigment consisting of silica,
clayey matter, or other inert material of
low refractive power may give much
longer service than that obtained with
another pigment of greater capacity and,
hence, of better apparent covering power.
A case which occurred a number of years
ago in our practice will illustrate this
point:

The surface of a sandstone bridge had
begun to weather somewhat, and it was
desired to stop the disintegration. An
ordinary paint, in the nature of the case,
was unsuitable and, after trials of vari-
ous materials with rather unsatisfactory
results, we decided to make use of a
paint composed of pure linseed oil and
very fine inert matter, without any color-
ing. This paint, of course, was nearly
transparent and did not mar the appear-
ance of the stone, but it acted as a binder
and the pigment gave excellent protection.

From the discussion above it will be
evident that knowledge merely of the
chemical composition of a given pigment
may tell little or nothing regarding the
ultimate service which may be obtained
from the paint and, in order to insure
satisfactory results, it is our practice
to rely upon definite tests which have
been found to hold the physical condition
of the pigment to the quality proved
desirable by service results, and to make
analysis of the oil to be certain of its
purity. In the case of the darker col-
ored pigments we specify only enough
inorganic coloring matter, such as sesqui-
oxide of iron, to give the necessary
opacity and the desired shade. By these
means we are able to secure great re-
lative durability at low first cost.

In the cases cited above we have seen
that a comparatively small proportion
of tinting matter combined with a large
proportion of inert matter in good physi-
cal condition gave much better service
results than did other paints in which
a larger proportion of coloring material
was present. In the latter
therefore, the excess of coloring matter
beyond that required to give good cov-
ering and coloring properties, even after
weathering, was of no more practical
value than an equivalent proportion of
any inert material of proper quality; in
fact, it would be less desirable, since it
would tend, as is well known, to increase
the chemical action of pigment upon oil,
and thus to decrease durability, merely
adding to the cost of the paint without
giving any useful equivalent. High-priced
material may, of course, have great dura-
bility and often does have it, but in our
experience selling price is at times en-
tirely without reference to service value
or to cost of production.

It is a matter of observation with us
that some of the paints which have given
the least satisfactory service contained
a considerable proportion of inorganic
coloring matter, but the defective service
in one such case was due to the fact that
the pigment was so coarsely ground that

it settled to a hard mass in the bottom

instances, .

J

for use, and also “dragged down’ from
the painted surface before the oil had
“set.” v

Also, shipments have been offered of
similar material in paste form, and the
pigment, owing to its coarseness, had
settled to the bottom of the kegs in such
a hard compact form that the paste could
not have been broken down for use with-
out running again through a mill. This
pigment contained about fifty per cent
sesquioxide of iron. If initially fine ma-
terial had been used at the outset the
pigment would have remained in sus-
pension almost indefinitely, with only the
same amount of milling; and the finer
pigment, of the same composition, could
have been obtained without additional
cost.

Another example indicating the desira-
bility of inert material of proper quality
is given by black paint. In this pigment
the proportion of actual carbon is unusu-
ally small, and no benefit ordinarily would
be derived from a larger proportion, un-
less the paint were to be used for tinting
or for other purpose in which pure color-
ing matter was essential. Even in the
latter case no indication of its value in
coloring properties would be given by
the mere knowledge that the material
consisted solely of the pure coloring mat-
ter, owing to the wide variation which
exists in the strength of the different
grades of such materials.

Our practice as regards black car paint
pigment is to specify approximately ten
per cent of black, the remainder being
very finely divided inert matter; but in
determining the coloring power of this
pigment we place no reliance upon the
proportion of carbon which is present,
but hold the tint to a definite depth.
Paint, of this quality is more satisfactory
in working than pure black pigment, and
the results in service are equally durable
and the cost is relatively low.

For many purposes, of course, dark-
colored pigments are inadmissible and
pure white, or the lighter shades, are de-
sired.. In such cases white lead is natu-
rally selected as a base, owing to its
opacity; but, as the composition of pure
white lead varies within considerable lim-
its, and as the physical condition of the
pigment sometimes differs greatly, the
mere statement of purity is by no means
necessarily a reliable index of quality.
Moreover, paint to-day is generally ex-
posed to sulphur fumes, particularly upon
railways and in towns and cities, and a
pigment composed wholly of white lead
is generally undesirable, since blackening
results rapidly. A mixture with zinc
oxide or with some inert pigment is more
lasting, owing to slower chemical action
between pigment and oil, and also the
whiteness is retained for a much longer
time. Paints of this type have good cov-
ering properties and give good general
service.

Enough now has perhaps been said to
cover some idea of the properties which
we consider essential to durability and of
the general characteristics which are de-
sirable. Adulteration of paint materials,
such as linseed oil, turpentine, and japan,
is, unfortunately, all too prevalent, and
we find it necessary, in order to secure
materials fully up to our specified stan-
dards, to make a uniform practice of test-
ing each shipment upon receipt and, by
this means, bar out the grades lacking in
quality.

Linseed oil may be adulterated with
mineral oil, fish oil, cottonseed oil, and
other materials which both lower its cost
and detract from its lasting qualities.
Turpentine may contain benzine or other
mineral oil, and japan may be of very low
strength and also adulterated with vari-
ous injurious constituents. Such bare-
faced adulteration as this constitutes di-
rect fraud upon the purchaser of suppos-
edly pure materials, and should be re-
pressed by proper legal control. There
seems tc exist, however, in the popular
mind a good deal of misconception as to
the meaning of “adulteration’ as applied
to paints. To our mind the word means

of the cans on standing over night mixed | the addition of some substance detrimen-
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tal to durability or other desirable prop-
erty of the paint, or the foisting upon
the consumer by means of misrepresenta-
tion of some article which he does not
wish to purchase and would not purchase
did he know its real character. The in-
correct use of the term is found when a
claim is made that a mixture, say of
white lead and zinc oxide, or a combina-
tion of either with a proper proportion
of inert material of suitable physical
properties, constitutes an “adulteration.”
It is an adulteration if the paint is la-

beled “Pure White Lead,” but if the label | .
reads “Pure  White Paint” it is perfectly |

correct; and if the properties of the paint
are good in other respects, such as fine-
ness, purity of the linseed oil, etc., the
paint, as has been explained above, would
be better adapted to many kinds of service
than would white lead alone and, hence,
such paint would be more valuable for
the purposes of the consumer than pure
white lead. In such a case the term
“adulterated” would be preposterous if
the paint wefle properly labeled. Or, if we
consider the structural paint to which
we have referred, containing twenty-three
per cent of sesquioxide of iron and sev-
enty-seven per cent of clayey matter: In
the estimation of one unacquainted with
technical paint matters this material
might be considered a sesquioxide of
iron paint grossly adulterated with clay
and of little value, and, in order to get
the most durable results, such a person
would be likely to select the pigment
which contained the highest proportion
of oxide of iron, and this pigment, as has
been explained, might or might not give
good service, depending upon its physical
charactér—provided, also, of course, that
the linseed oil and the dryer were of good
quality and in correct proportions.

The great value of the so-called “inert”
materials for paint purposes was clearly
recognized by Dr. Dudley years ago, and
general results everywhere since that
time have fully confirmed his deductions
assuming, of course, that the physical con-
dition of the inert matter must be proper-
ly regulated in order to insure the most
efficient service.

Up to this point in the discussion we
have assumed that definite knowledge
upoen the part of the consumer has ex-
isted regarding the paints used for the
various purposes: that each is bought
under correctly drawn specifications, and
that detailed examination is made of each
shipment, to be certain that the desired
quality is present. This is our invariable
practice. But the question naturally
arises, What course shall the small con-
sumer take to secure the most satisfac-
tory results? Suppose, for instance, one
wishes to buy a gallon of house paint.
Shall he obtain a can of “ready-mixed”
paint from a dealer, or shall he buy sepa-
rately his paste, oil, and japan and make
the mixture himself? This field is an
open one, sometimes with many pitfalls,
for it is unfortunate that some of the
mixed paints have little merit and, con-
sequently, no definite course can, in the
nature of the case, be specified. Our feel-
ing, however, is that it would be safer to
buy a ready-mixed compound made by a
reputable manufacturer rather than pur-
chase separately the constituents. In case
of a purchase of ready-mixed .paint, any
difficulty or poor service would be referred
directly to the manufacturer and, conse-
quently, it would be much to the interest
of the latter to put upon the market only
such material as he was willing to cover
by his guarantee; for if this were not
done, his future sales in that locality
would probably be diminished. In other
words, it would be clearly to his ultimate
profit to pay careful attention not merely
to the composition and general quality
of the pigment, but also to be certain that
the linseed oil was pure and well settled,
that the japan was of good strength and
free from constituents injurious to dura-
bility, and that only enough japan was
added to give proper character to the oil.
If each of the constituents was purchased
separately adulteration would be likely
to be present in any, and, hence, after the
application of the paint it would be a

Modern Bank Vault
Construction

Round Door and Vestibule in Course of Erection for the Vault of the
HARVARD TRUST COMPANY, CAMBRIDGEPORT, MASS.

The above illustration shows this enormous Burglar-Proof Round Door and
Vestibule in the process of finishing, thus giving a good idea of the massiveness
of our work. Also, we have in course of erection Round Door Vaults for the
TRADESMEN'’S TRUST CO., Philadelphia, Pa.

CAYUGA COUNTY NATIONAL BANK, Auburn, N. Y.
EXCHANGE NATIONAL BANK, Olean, N. Y.
COMMONWEALTH TRUST CO., St. Louis, Mo.
We are also building and erecting large Burglar-Proof Vaults for the

FIRST NIGHT AND DAY BANK, New York City
MOLSON’S BANK, Montreal, Canada
THE BANK OF CALIFORNIA, San Francisco, Cal.
and scores of others of equal prominence. Our Factory equipment for building
BURGLAR-PROOF BANK AND SAFE DEPOSIT VAULTS

excels that of any other concern in the world. We bid upon light and heavy
Bank Vault and Burglar-Proof work of all kinds.
engineers and draughtsmen whose ability is cheerfully placed at the disposal of

We have a large corps of special

those desiring plans, specifications and prices.

HERRING-HALL-MARVIN SAFE COMPANY
400 Broadway, New York City

FOREIGN AND DOMESTIC AGENCIES QFFICES IN LEADING CITIES

LARGEST FIRE AND BURGLAR-FROOF SAFE BUILDERS IN THE WORLD

BUILDERS OF THE BEST BANK VAULTS BUILT
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- Siar Screw Cuttms
&"Lathes

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

gine and Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND

SUPPLIES BEST MATERIALS. BEST

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

FOOt a“d P°wer and ;l‘lu'ret Lathes, Plan-

ers, Shapers, and Drill Presses.
SHEPARD LATHE CO,

133 W, 24 St. Cincinnati, O.

e Vulcan jron Works <

Low Rates to_California and Return Via
The Nickel Plate Road.

Tickets on sale aaily April 24th to May 4th. Good
returnlimit and stopover privileges. Before arranging
for-your trip write - A..W. ECCLESTONE, D. P. A.,

385 Broadway, New York C 1ty

Igniter Dynamos
For all classes of

GAS ENGINES
) for make and break or jump
spark systems. Our latest
type price $15. Write for
circular of magnetos, etc.
THE CARLISLE & FINCH CO.
233 E. Clifton Ave.
Cincinnati, O.

French Motors for Lighting Plants

The ““ASTER? is the bert French
motor on the market for lighting houses,
hotels, etc. Small, compact, simple and
safe to operate. Motive power alcohol, oil
or gas. 2 and 4 cylinders. Great power
for small engines. Easy running. Write
for illustrated Price List.

ASTER COMPANY
NEW YORK CITY

|

Jl>59l>' Broadway

Alco Acetylene Gas Burners

For House Lighting or Auto and Yacht Lamps.
Look better, last longer, burn brighter, and
are cheaper than all others. Price $2.10 doz.

American Lava Company, Chattanooga, Tenn.

HOME MADE DYNAMOS. — SCIEN-

TIFIC AMERICAN SUPPLEMENTS 161 and 600 contain
excellent articles with tul] drawm% Price 10 cents
each, by mail. Munn & Company, 361 Broadway, New
York City, and all newsdealers

FOR
GUNSMITHS, TOOL
, MAKERS, EXPERI-
MENTAL & REPAIR
WORK, ETC.

From 9-in. to 13-in. swing.
Arraneged for Steam or
Foot Power, Velocipede
or Stand-up Treadle.

Send for Lathe Catalig.

W.F.&JNO. BARNES CO.
Established 1872.
1999 Ruby St., RockFoRbD, l1.L.

THE WATERBURY
Emery Grinder,

with adjustable table, for flat surface
grinding and finishing, and for ordi-
nary tool grinding.

IF~ Send for Catalogue.
BLAKE & JOHNSON
P. O. BOX 1054,
WATERBURY, CONN.

Manufacturers should investigate the
B. F. BARNES MACHINE TOOLS

before placing orders. The Tool here
illustrated is our 20-inch Drill, and we
have many other sizes to make a very
complete line, including Multiple Spin-
dle Drills. If interested in the latest
Tools for reducing costs of production,
let us tell you what we have. Ask for

Catalog S.
B. F. BARNES CO. Rockford, I,

European Branch
149 Queen Victoria St., London, E. C.

“ Economo” Emery Wheel Dresser
SIZE 12 I‘\T

Made of au abrasive
nearly as hard as a
¥ Black Diamond. Will
true or shape any
wheels except the very
hard., The *‘Combina-
tion” is a roughing
8 tool placed in one end
¥ of ** Economo.””  Send
for circular. Dresser
sent on approval.

Economo “Combination” Dresser

—=ce et

ll_WTERNA’I‘IONAL SPECIALTY CO., 360 Ilolden Ave., Detroit, Mich.

To Book B@ers

We have just issued a new
48 - page catalogue of re-
cently published Scientific
and Mechanical Books,
which we will mail free to
any address on application.

MUNN & COMPANY
Publishers of SCIENTIFIC AMERICAN

361 Broadway, New York <

l'm:

S

difficult matter to fix the responsibility
in case of failure. Another point in
favor of the paint in ready-mixed form
is that the materials would be run
through the mills together and would,
undoubtedly, be more uniform than if the
small consumer prepared his own mix-
ture, while also in the latter case there
would be greater- liability of poor results,
due to excess of japan.

The entire subject of painting, particu-
larly as applied to the protection of iron
and steel, is receiving great attention
upon the part of engineers. This is in-
dicated by the very general interest taken /

4
in the work of the American Society for\
RADIUM AND THE RADIO-ACTIVE

Testing Materials in connection with this
subject, and by thc activity of many
manufacturers in following out various
lines of investigation work at their labora-
tories; for it seems to be well récognized
that he who aims at excellence of prod-
uct through critical study of the prop-|
erties necessary to obtain such service
will, almost of necessity, find an increas-
ing demand for his wares.
Reading, Pa., March 9, 1906.

INDEX OF [NVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending

April 10, 1906.
AND EACH BEARING THAT DATE

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

Acetylene chlorid, making, H. Precht..... 817,188
Acids and ketones, making carbon, H. S.
Blackmore .........civeieiieciiiiinas 817,690

Acids, making dialkylbarbituric, M. Conrad 817 159

Adhesive applying device, O. Hesser........ 7,559
Agricultural implement, C. D. Adams 817,540
Air and gas engine, A. O. Haney.... 817,706 |
Air ship, C. F. Page..c.eueueneneneaenenens 817,442 |
Amusement apparatus, Carlson & Haywood. 817,156 :
Amusement apparatus, C. I. Matson....... 7,381
Amusement apparatus, W. H. Strickler 817,402
Amusement device, M. Stoltz. .............. 817,401
Amusement device, C. F. Hartway. 817,556
Animal shears, J. D. Scovel.......... 817,524
Atomizer, coin controlled, P. A. Dunn 817,231
Back and bust supporter, S. Meyer.... . 817,653 .
Bait, revolvmg spinning, J. Le 817 257|
Ball player’s -shoulder guard, foot, . ‘

dcCalla .o ivevininnnnnnnnns . 817,656
Barrel, collapsible, . 817,420 ;
Battenes, treating alkal .

Edison .............. . 817,162
Bearing, ball, B. G. Goble. . 817,737
Bed, folding, W. C. JameS......... . 817,371
Bedstead, adjustable, E. A. Barnes........ 817,295
Bedsteads, crib attachment for, Beall & g Aae

L 2 817,542
Belt fastener, J. Millar .................. 817,501
Benzoylalkylaminoet hanols and making

same, T. Emilewicz ........cccvvuivnen 817,164
Bicycles, power-transmitting mechanism for,

L. COMDEt +uvvrneerenensnsnenenananan 817,225
Bleaching composition, A. E. Nienstadt.... 817,267
Blouse, A. G. Huth ................... 17,172
Boiler stay bolt, N. B. Jarriel 817,571
Boot and shoe manufacture, nailing, slug-

ging, or like machine for use in, Mad-

dison & DOWNS ..vviviinrnrnnnnnnnnnns 817,179
Boot and shoe tacking machine, 817,660
Boots and shoes, apparatus for rubbing or

treeing, M. Smith................... 817,453
Boring tool and arbor, Kootz & Kisher . 817,377
Bottle, I. F. Gordon .........c.cevenen. . 817,705
Bottle closure, A. M. Taylor. 817,632
Bottle neck, T. A. Huffer......... 817,24
Bottle, non-refillable, J. Meermans 817,500
Bottle, non-refillable, A, Feraro ..... 817,700
Bottle, self-sealing, W. A. Miller. 817,181
Bottle stopper, J. Madir .......... 817,380
Bowling alley, D. F. McCarthy 817,504
Box covering machine, G. A. Dlemer 817,631
Box nailing machine, E. C. Northrup 817,509
Brake shoe, W. Armbrust.............. 817,541
Braking and clutch mechanisms, cooling sys-

tem for, J. F. Metten ..... 817,180
Bread raiser, C. H. Marshall 817,499
Brick pallet, F. Bentley 817,689
Bridge, movable, T. Rall . 817,516
Brush, expansible, D. J. Purd ...... 817,337
Brush or puff, powder, E. Lhaquette 817,694
Buckle, E. A. McMillin ........... 817,184
Buckle, detachable, M. Barabasz.......... 817, 1464
Building block molding machine, L. P. Nor-

mandil . ...iiiit it i e i 817.661
Building construction, G. F. FKisher....... 817,478
Bulkhead doors, hydraulic apparatus for op-

ening and shutting, H. O. Brandt.... 817,691
Buc;, bell, T. Weber......coveeeeeeeeenns 817,206
Butter cutter, A. C. Hummer...... 817,486, 817,487
Butter patty forming machine, G. A. Wal-

SEEAA  +vvevrenrenennennennenneaneananes 817,352
Button, A, Hall 817,170
Button, W. H. Forsyth 817,311
Button collar, G. X. Wen 817,536
Cabinet, kitchen, C. G. Swahn. 817,202
Cable er rope guide, G. FrinkK............. 817,553
Cable terminal or coupling, electric, W. &

J. Y. Middleton .............cieeeennn 817,329
Cables, forming wire, C. S. Lloyd.... . 817,328
Calendar, pencil tip, F. J. Mathein 17,651
Camera, pocket, F. Heath........ 817,243 to 817,245
Camera support, H. L. Wheeler ...........

Can cover lining machine, J. Brenzinger.
Candle holder, A. Schluter, Jr.............
Candy forming machine, J. A. Hollowell... 817 563
Cane and stool, combined walking, W. R.
JONES .t iitiiieiii it e et e 817,324
817,617
Cap, O. D. Shaw ..........cciivnunn. . 817,343
Capsule ﬁlllng apparatus, C. C. Boykin.... 817,622
Car bolster, trussed, A. Stucki....... . 817,403
Car coutrollmg devme, electric, .

McCollum  .............. . 817, 264
Car coupling, W. A. Engel ... . 817,3
Car coupling, H. N. Poynton ... . 817, 665
Car devailer, W. Roach ............. . 817,518
Car draft gear, railway, L. P. Mather . 817,433 |
Car fender, safety, F. Cushman....... .- 817,299
Car fender, street, D. Houlahan...... 817,320
Car rail hose bridge, J. S. Heaton ... 817,558 |
Car step, folding, T. G. Clifford........ 817,224
Car storm curtain, open, M. E. Holden.. 817,562
Car wheel, J. Taylor ................ . 817,454 .
Car wheel, P. J. Garrison........... . 817.636 ;
Car whreel jack stand, L. C. Houston....... 817,321
Cars, electric’ switch for electric railway, |

Frank & McCaffrey ......eevveveneenns 817,366
Carbureter, W. & J. Brown. . 817,218
Carbhureter, E. E. Shiess.... . 817,592
Carbureter, C. B. Harris .. 817,641

: Does not mutilate the paper. Can be

American
@@0900909999@069@0@@9@9@@93
PAPER ¢

GAUGE $
MICROMETER ¢ S

Measures thickness of paper, 9
cardboard, sheet rubber, ete. by

thousandshs. Capacity 11-221n, ©
Cat, No. 17B of Fine Tools free, €
The L. 8. Starrett Co., Athol, Mass €
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Manufactory Established 1761.
Lead-Colored & Slate Pencils. Rubber Bands,
Erasers, Inks, Penholders, Rulers, Water
Colors, Improved Calculating Rules.
Send for descriptive Circular S.
4-60 East 23d Street, New York, N. Y.
Grand Prize, Highest Award, St. Louis, 1904,

Substances. No better or clearer scientific account has
been published than that contained in SCIENTIFIC
AMERICAN SUPPLEMENT 1429. The paper presents
all that is at present known about radium and theradio-
active substances. Price 10 cents, by mail. Munn & Co.,
361 Broadway, New York City and all newsdealers.

WARRENS

TRalin, snow, ice, wind, frost and sum-
mer sun are power]ess against it. On
a barn, a factory or a dwelling it will

give perfect results for years after

other roofings are worn out, Our free

sample shows its value. Write for it,

WARREN CHEMICAL & MFG. CO.
13 Battery Place, New York

Convert
Your

Bicycle "= Motorcycle

at small cost by attachin
the selfestarting ERI
2 H, P, Power Outfit.
Thls includes all parts by
which anyone can easily
make a powerful.durable
~o7) motorcycle. weight 481bs.
// Bolts to frame. Speed 2 to 30
Y miles an bour. A hill climber.
use, Send stamp for outtit catalogue.
MOTORCYCLE EQUIPMENT C0., Hammondsport, N. Y,

1 9 0 6
THOMAS
AUTO-BI

« 44, Price §145
Simplest motoreycle on the
Ca(t}alog free.

uffalo, N. Y.
RELIABLE MARINE ENGINES

Reliability under all condi-
tions is the claracteristic of
the *Lamb”’ Engines. Sizes
from 1%4 to 100 H. P. in stock.
‘Write for catalogue.

TERRY & €O,
Managers Eastern and Foreign
Branch
92 Chambers St.,

New Yorl

Everything for Boat & Engiue

ROTARY PUMPS AND ENGINES.

Their Originand Development.—An 1m ortant series of
papers giving a historical resume of'sthe rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines, 388 illustrations. Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents

Mode
Three Horse Power
market. Agents wanted everywhere
AS AUTO-

1450 Niagara’ Street

SAFE!
SIMPLE!
SILENT!
SAVING!

A combination of excellence un-
Exi§ surpassed in the motor world. Send
for illustrated catalogue, sent free.

Hasbrouck Motor Works, Inc.; New Londoen,Conn,

each. Forsale by Munn & Co. and all newsdealers.
FORGET IT
 IVE U D it

WEED'S TIRE GRIPS

Positively Stops SlippingorSkidding
They Make Bad Roads Good

Send for Booklet ** S’

WEED CHAAIN‘ TIRE GRIP COMPANY
, 28 Moore St., New York City

ASBESTOS PACKING (For all
ASBESTOS FIRE-RESISTING

New York Milwaukee, Chicago.
Minneapolis,

ASBESTOS BUILDING MATERIALS.

H. W. JOHNS-MANVILLE CO.

Boston, Philadelphia, St. Louis, Plttsburg,cleveland New Orleans, Kansas City,
Little Rock, San Francisco, Los Angeles, Seattle, London.

Ashestos and Magnesia Products

STEAM PIPE AND BOILER COVERINGS.
(?urposes)

“J-M”> ASBESTOS ROOFING.
ASBESTOS FABRICS.
KEYSTONE HAIR INSULATOR.
ELECTRICAL SUPPLIES.

EMENTS

tustallan Apple Battery Charger ~N
‘o your auto, boat or engine, and it work,
f whenever the motor is %oing, and keeps
the batteries always full and ready to
k turnish fat, hot sparks. No ignition
E svstem 18 cnmplete without it. Write to-
ay for full information.
Dayton Flectrieal Mfg, Co.
98 St. ayton, O.

The WONDER ALTERNATOB
SOMETHING NEW

Just what you’ve been looking for
A Only small combined alternating and direct
current generator manufactured. The most
interesting and useful piece of electrical appa-
ratus ever offered. Can also be operated effi-
ciently as a motor. Wound for any voltage
up to 10. Weight 4} lbs. Send for descrip-
tive circulars. Agents wanted.

THE R. M. CORNWELL CO.

406 S. Salina St.. Syracuse, N. Y.
434 Park Row Building, New York

JAGER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining automatic carburettor
with spark advance. Develop
wide speed range and rehablllty
under wost trying conditions.
Sizes 3t060 h. p. Sernd for catalog.

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

Tlle PRICE PYROMETER

eliminates guesswork. Any
temperature from zero to 3000
degrees Fubr. indicated with
absolute accuracy. Used in all
industries. We guarantee satis-
/, faction. Write for particulars
and price, giving your require-
ments.

9 ELECTRIC DENTAL SPECIALTY CO.

2761 Euelid Ave., Cleveland, O.

THE EUREKA CLIP

The most useful article ever invented
for the t{)urpose Inclispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Bock marker and paper clip.

used repeatedly. In boxes of 100 for 25c.
To be had of all bouksellers, stationers
and notion dealers. or by mail onreceipt
of price. Sample card, bymail, free. Man-
ufactured by Censolidated Safety
Pin Co., Box 121. Bloomfield, N. J.

For PIPE-THREADING
or CUTTING

there is no machine on the market that can com-
pare for ease of operation and excellence of work

with  FQRBES PATENT DIE STOCK

? Vise is self-centering and dies are adjust-

[ s able to any variation of the fittings. Parts

can be duplicated at slight cost when worn

out. Wlﬁ thread and cutup to 12 in. pipe.
CATAL®GUE FREE.

CURTIS & CURTIS CO..
6 (,avden St Brld;zeport, Conn

¢ "ON 9218

Clear View

Acetylene Searchlight

A npeat, compact, self-generating, portable
Searchlignt of high power for \achts, launches
and boats of =all kinds. Useful in locating
buoys, making landings, detecting obstructions,
etc., should be part of every boat’s equipment.

Wrate for Catalogue.

ﬁz AMERICAN ACETYLENE STOVE (0.

%[ 508 Masonic Temp., Minneapolis, Minn.

Head and Shoulders Above 'Em Al

This polishing head is fitted with a
P three-jawed chuck, holding up to %4
inch. This added idea is a feature
all users will appreciate.

List Price, $4.00

Our catalogue ought to be before you
now. Send address.

GOODELL-PRATT COMPANY Greenfield, Mass.

Baldwin Recoil €heck

For Automobiles Makes

“All Roads Ride Alike™

Saves your car and tires and permits of
comfortable riding on bumpy roads. Helps
your springs on smooth roads. Easily at-
tached to any car, Free Booklet.

BALDWIN CHAIN & MFG. CO,
200 Chandler St., Worcester, Mass,

METAL POLISHES.—FORMULAS FOR
Putz Pomades, Pastes, Liquids, Powders and Soaps, for
polishing metals, are contained in SCIENTIFIC AMERIT-
CAN SUPPLEMENT Nos. 1283, 1288 and 1289,
Price 10 cents each from thisoffice and all newsdealers

Motion Picture]

MACHINES and FILMS

| STEREOPTICONS and SLIDES
For Public Entertainments, in
Theatres, Halls, Show Tents, etc.
No. 9 Free

Catalogue

KL lNE OPTICAL CO., 52 State St., Chicago, IIl.

Automatic
Water Supply

Most economical, reliable and effi-
cient. 1f you have running water
the Niagara engines will elevate 35
feet for each foot-fall obtainable
from spring, brook, or river, deliv-
ered to any distance. ~Write for
catalogue.

Niagara Hydraulic Engine Co
140 Nassau St., N, Y,

Electrical Engineering

and Experimental Work ot Every Description

We have every facility for producing first-class work
promptly. Our factory is equipped w1th modern ma-

chinery throughout.
SPLITDORF

C. F.
Engineering Dept. 17-27 Vandewater St., N. Y. City

98u USE GRINDSTONES ?

if 80 we can suppiy you. Al sizes
mounted and unmounted. always
kept in stock. Rememoer, we make a
specialtyot selecting stones for all spe-
cial purposes. Send for catalogue *“ I’

* 'Bhe CLEVELAND STONE CO.
=== 2d Floor. Wilshire. Cleveland. 0.

w E L L DRILLING

Over 70sizes and styles, for drilling either deep or
shallow wells in any Kind of soil or rock. Mounted
on wheels or on 8ills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
oOperate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y,
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EBONITE genuinely protects.
It prevents rust or decay. It ex~,
cludes dampness absolutely. It
is proof against acid and sulphur ~
fumes and gases. Itoutlastsother
compositions three times over.
It won’t crack and peel—its
elasticity prevents that. The
hottest sun can’t blister it ; EB-
ONITE gives perfect results on
smoke-stacks and boiler fronts.

If you have iron to coat, build-
ings to pamnt (where the black
color doesn’t matter) or roofings

to be protected—EBONITE

will give ideal sausfaction for

years after every other coating
g has worn out.

Send for free sample, booklet
and further information to

BUCHANAN - FOSTER CO.
452 Chestout Street, Philadelphia, Pa.

The Owl sees only at
night, but it’s more than
the average autoist can say.
The SOLAR light covers both
the distance and also right upin
front of the car.
Other constructions go to one ex-
treme or to the other—you get light
80 far ahead that you lose the loca-
tion of the obstruction bv the time
youreach it. Or youcan’t penetrate
thedarkness far enough ahead to
dodge trouble when you méet it.
This combination ot finely
ground mirror lens and front
reflector gives more light
with less flicker than you
can get in eny other wav.

(B ADGERY([VBRASS/f/)Mrc.co.

KENOSHA WIS,
DI YORK Gffice, 11 WARREN ST,

- Four cycle—jamp spark
ignition—Automobile type.
Have the smallest number of

iworking parts consistent with a perfect
operating motor. Our valves insure
+ perfect mixture. Ignition system is like an automobile,
and motor starts with one turn,

Regal Engines are tully guaranteed.

‘“They are Built to Run and Do It.”
Our customers say we are the only manufacturers who put
GooD WoRK intoa SmarLL ENeIrE. Made in 3 types, 11 2,
3 and 5 H. P.—single cylinder; 8 to 15 H. P. double cylin-
der; 30 H. P. 4-cvlinder marine. SkNDp For OUR NEw

CataLocur No. 16—it shows all the latest designs—
tells interesting things about gas engines. Mailed free.
Regal Gasoline Engine Co., Coldwater, Mich.

THE POWERS concealed in an
ordinary water faucet arenot realiz-
ed by most of us. Water power is
the cheapest form of power, as well
as the most reliable and satisfac-
tory. Our faucet water motor con-
verts the water from your own
faucet mto power for a hundred
useful purposes in the home and
workshop and is furthermore the
MOST ECONOMICAL POWER
i the world. One cent a day will
run it. The Little Wonder water
motor is not an experiment. For
three years nmow it has stood the
test; there are several cheap imita-
tions that copy our motor as closely
as they dare, and then by the use of
extravagant claims catch the un-
wary customer who thinks he is
getting something just as good as
the “Little Wonder.”” Investigate
and you will decide that reputation
is_better than talk. The  Little
Wonder”” attaches to any water
faucet. It is absolutely simple
and will last for years. For
sharpening and grindin
edged tools, for cleaming an
polishing metal and silverware, for washang bottles, for beatin,
eggs, for running light maehinery it is the handiest invention o
recent years. 1-16 to 1-8 horse power. Outfit includes one motor, emery
wheel, polishing wheel, buffing wheel, pulley wheel, sticks of silver and
steel polish. Sent complete neatly boxed promptly on receipt of price
$4.00 with our guarantee back of it. C. O. O. it desired. We also make
larger motors up to 10 horse power, water fans and a full line of useful
atfachments for the Little Wonder. Write us now.

WARNER MOTOR CO. Dept. . Flatiron Bldg., N. Y. City

(Further particulars and our free descriptive booklet which we will mail
you for the asking.)

1 Will Make You
Prosperous

If you are honest and ambitious write me
today. No matter where you live or what your
occupation has been, I will teach you the Real
Estate business by mail ; appoint you Special
Representative of my Company in your town;
start you in a profitable business of your own,
and help you make big money at once.

Unusual opportunity for men with-
out capital to become independent
for life. Valuable book and full par-
ticulars free. Write today.

_— i EDWIN R. MARDEN, Pres’t
National Co-Operative Realty Co,, 1170 Athenaeum Bldg., Chicago

Fit Your Auto or Motor Boat with
— an Economical
SEEERE Carbureter

Note conical auxiliary air valve for
directing air away from nozzle and
saving fuel. No leather valves or
rubber diaphragms to deterioriate, or
wetal floats to leak. Gasoline inlet
positively closed by float and not by
gravity, Spraying nozzle in center.
Standard sizes for 1 to 2-in. inlet, $18 to
$36. Satisfaction guaranteed or money
refunded. Special sizes toorder. 3,

B. MORGAN, - - - Newport, R. L.

Carbureter, J. C. Lewis...

Cash register, F'. C. Osborn .............. 817,725

Casting crucible steel, appa
Howard ..............

Cattle guard, Gorsuch & Bog
Cement block molding machine,

Cement manufacturing appa

Cement posts, method and machine for

forming, A. P. Robertson............. 817,670

Chain guide for pull sockets, H. Hubbell.. 817,485
Chains, die for curbing, F. R. Bishop...... 817,618
Chair. See Rail joint chair.
Change maker, C. C. Spengler............. 817,530
Chuck, rock drill, T. E. Adams... .... 817,609
Churn, J. L. Forbes.............. ... 817,310
Chute, spiral, M. C. Schwab ... 817,341
Cigar bunching machine, A. S. Koch...... 817,254
Cigar rolling table and wrapper cutter, B.

Liberman ..i.ivieiiiiiiiiiiiiiiiiieann 817,493
Circuit breaker, automatic time,

Browning .......ciiiiiiiiiiiiiiaeaaan 817,362
Closet seat, detachable, J. T. Baily. ... 817,731
Clutch, L. W. G. Flynt........cvuerunennn. 817,309

Clutch, electrical friction, H. A. Williams. 817,730
Clutch, magnetic friction, H. A. Williams.. 817,210
Cock for steam cylinders, drain, S. Ander-

SO ...vvirerrnannnanas

Coffee roaster, F. E. J. Thoreen..

Coffee roaster, L. Schmidt.
Collar, horse, J. Ahrendt ..
Column, building, T. L. Gr
Combination lock, E. E. Q
Compasses, ellipse, C. E.

Computing machine, D. W. Shiek....

Concrete piles, setting, F.
Condenser, Wheeler & Mul

Conduits, apparatus for making fibrous, Pal-

mer & Waterman .....
Contact ‘device, ‘A. Plecher
Conveyer, gravity, M. C. S
Cooking utensil, H. Elsner
Corn crib, J. W. Engelke .
Cotton chopper, G. R. Rob

Cotton chopper, J. M. Andrews ...

Cotton scraper attachment,

Coupling device, auxiliary, G. W. Scott

Cupola, A. Baillot ........

Curtain bracket, G. E. Quittmeyer . .
Curtain fastener, N. A. Ferres ........... 817,477
Cuspidors, portable cabinet for, A. Heagele. 817,710
Cut off, automatic, P. C. Hansen 8

Cutting head, W. B. Huth
Damper, J, R. McCord ...

Damper regulator and motor therefor, O.

Saugstad .............
Derrick, revolving, J. A. G

Die stock, adjustable, B. Borden ...
Disinfecting compound, J. W. Engl .
Display apparatus, C. Jackson.........

Display rack, E. Bollhoefer

Display rack, 0. & O. Justus.. ..
Display stand, C. H. Wheeler .............

Door closer and check, A. J
Door frame, S

Door lock and latch, W. H.
Door spring, D. S. Flory...

Dough mixer, R. W. Jamieson ..... ..
Dough or bread mixer, L Stanley.......... 817,400
Draft equalizer, transformable, W. M. Rich 817,726

Drier, J. R. Iussey ......
Drill. See Rock boring dr:

! Drill rod coupling, V. G. Sm'ith ............ 817,398

Drilling nuts and the like,

Nelson ...............
Drum, heating, J. M. J. Ne
Eccentrie, . M. Berger..
Egg beater, G. R. Flowers

Egg beater holder, E. L. Persons.

Bgg, medicated nest, G. H.

Electric brake, G. R. Yance
Electric circuit controller, automatic, H. W.

Leonard

| Blectric circuit regulation, B. A. Edwards. 817,232

Electric currents passing

etc., apparatus for commuting, C. Smart 817,597
Electric furnace, C. O. Wingren........... 817,212

Electric light cord adjuster,

Hatherly ............
Electric meter, T. uncan
Electric switch, H. E. Case
Electric ‘time "switch, C. E.
Electric time switch, J. E.
Electrical cirecuit controlleir,

Elevator safety device, F. Lundsten........ 817,431

Emery wheels, tool for trui

Millan ........co0..nn
Engines, supply controlling

G 817,193

gas, F. . e la Saulx
Exhibiting machines, clutch
J. C. Liebhardt .......
Facing tool, J. D. Mitchell
Feed mechanism, roller, W:

Fence post, G. H. Kaufman .............. 817,738

Fence post, composition, D.
Fender fastener, B. E. Tho

File, account, J. O. Wilhelm

Film support, H. E. Baer
Filter, G. M. Kneuper..
Fire alarm signal box, M. .

Firearm, gas operated, M. F. Smith........
Fireproof window, O. M. Ott ..

Floor dressing device, C. W
Floor dressing machine, C.
Flue cutter, W. Hoffa.....
Folding box, H. W. Stuart

Form, garment, E. T. Palmenberg ..

Furnaces, fire screen for loc
nich ..................

Furnaces, regulation of, E.

Fuse igniting apparatus,
Howard

Fuses, automatic setting key for setting
the firing charge rings of time, L.

Gage, P. Layman .........
Gage line holder, F.

Game apparatus fastening
Bailey ...............

Game, foot ball card, L. G. Robinson..
Garment fastening, P. A. C. Bates....

Gas burner, A. C. Mouser

8
Gas igniter, automatic, "A. B. Handschug.. 817,640
Gas making apparatus, L. P. Lowe.817,647, 817,648
Gas manufacturing and delivering appara-

tus, L. P. L
Gas, producing, J.
Gas producing apparatus, J.
Gas purifier, L. P, Lowe...
Gas shut-off, automatic, C.

Gas tubing or the like, detachable clamp

for, Vogt & Hebig.....
Gasolene dispensing can, W.
Gear for skips, cages, and

uaintance. .. 817,388
Keel....... .. 817,645
.. 817,450

Shuman. . 817,595

P. Stevenson............... 17,199
Door holding catch, G. Young.............. 817,356
Door jamb and weather strip, C. E. Seeley. 817,395

. Zugeldel
Game apparatus, J. V. Emmerl

ratus for,

ratus, C. Ellis.. 817,163

“The Finest Encyclopedia I Have Ever Seen.”
- U. 3. Senator John C. Spooner

"""" L 81T.35Y
. 817,241

een.......

1an............. 817,458

817,187
. SIT.664
.. 817,278
.. 817,476
.. 817,165
.. 817,339
.. 817,613
.. 817,696
.. 817,342
................ 817,412
. 817,446

ch

inson.

C. 0. Dye..

er ..., 817,568
................ 817,183

lancey

Take, for Example

The treatment of :

MINERALS and METALS., particularly |
IRON and STEEL manufacture and products in

Civ 1w Tnternational
\ Encyclopadia

. Rosentreter... 517,393

Partial List of Subjects in
€Engineering

Hope

817,643

machine for, M.

................ 817,587
SS . .. 817,185
..... 817,617
.. 817,635
. 817,272

Jones . o g};%é
Y et , .« o . o
417720 Municipal Engineering

through lamps,

J. T. & T. H.
. 817,557
817,305

. 817,222 . .

. 817,175 Incombustible Fabrics
Rogers......... 817,392 -
H. W. Leonard 817,719 Fire_prooﬁng
ng, L. A. Sher- . .
................ 817,528 Fire Protection

................ 817,266
mechanism for

mechanism for,

................ 81’77,%3
............... 817, .
M. Allen...... 817,151 Derricks
C. Stewart.... 817,282
MpSON....ovvuns 817,204

wan, Jr. 817,437

. Swanson..
B. Wattles.

omotive, J, Min-
................ 817,654
McLean........ 817,438
electric, J. W.
................ 817,483

Beck 817,616
.. 817,492
. 817,357
. 817,233

device,

eeieieriiena... 817,688

817,649
. 817,280

Surveying Railways

Canals, Waterworks
Hydraulic Engineering
Sanitary Science

Parks and Playgrounds
Fireproof Construction
Safes and Safe-Deposit Vaults

Mechanical Engineering
Cableway, Telpherage

Traveling Sidewalks

Air Compressors
Pneumatic Dispatch
Wood-working Machinery
Mechanical Devices
Hydraulic Pressure Engine

Steam and Steam-Engines
Electrical Engineering
Metal-Working Machinery
Telegraphy, Submarine
Wireless Telegraphy

River & Harbor Improvements

Grinding & Crushing achinery

Dynamo-=Electric Machinery

S. Smith...... 817,279
................ 817,650
J. McCormick.. 817,505

................ 817,285
H. Robertshaw 817,391
the like, safety,

J —Rev. O. M. Demcott, Batavia, N. Y.
. . : b
} ¢Absolutely indispensable to any reader of pretensions.’

and

What do you find?

That it is, in these as in hun-
dreds of other special features,
by far the best for the
scientist, the engineer, the
expert, and the student tech-:
nical worker.

Admittedly supreme in the
encyclopaedic field. T he
most recent information. The
most complete information.
The clearest, most concise in-
formation. The most ac-
curate information.

““ Nothing better of its kind
in existence.’’

—New York Times.

“ Far in advance of any pre-

vious American Cyclopaedia.’”
—W. 1. Fletcher, Libravian Ambherst
College Library, Amherst, Mass.

““The best of its kind I have

ever examined.”
—Pwf. Henry Houctk, Pennsylvania
Deputy State Superintendent of Pub-
lic Instruction.

““The finest work of its
kind I have ever examined.”’

— Emma O. Ryder, Libyarian Hiram

College, Hiram, O.

“The finest encyclopaedia
I have ever had the pleasure

to use.”’
—Henry G. Williams, Dean Normal
College, Ohio University, Athens, O.

“] have compared it with
other encyclopaedias and fing
none to equal it.”’

—Chattanooga Times.

J. W. Campbell 817,623 . ,
Gearing, S. Graves 817,239 ““It is a great work.’—U. S. Senator Cullom. o &
Ginning or burring machine, W. Youlten... 817,607 C? & g
Glass article molding apparatus, F. J. « S

Mackin ...cieiiiiiiiiiiiiiiieaniienans 817,576 A A’&%C@ Qfo\,‘
Glazing or rolling machine, B. & G. McKeen 817,507 e °4° &0
Governor, marine engine, J. W. Mowbray... 817,262 Every reader Of this Speclal edltlon &%Cé L&E
Gun, gas operated machine, M. F. Smith... 817,%97 éé"e %Q
Hair and hat securing device, I. Frechette. 817,238 . . . >
Hame clasp, A. SChaefer.......ooveeeenen.. 17,673 Ought to haVC thls bOOk 1n hlS home or 50@03’:@‘"
Hammock support, J. M. Troselj.... .. 817,534 é\qb\&\
Harrow tooth fastener, L. E. Allen........ 817,150 3 PR
Harvester, eotton Prive & Guenten.si7,o66, ai1.61 |l office.  The set, complete, in oak case, SIS
Harvesters, ete., guard finger for, F. Hama- a17 42 R ~Q.§§.9<b° ,

chek ... . i i 7,425 : : ™ >
Harvesting machine, corn, ©. sia> 'l is in thousands of homes and offices S
gayt rac!{l, ?‘ % CCranliton g};,(li%g w g OQ«Q\@Q?O

eat coil, F. B. Cook... . . > H & &
Heaiiln%{ andeentilating . © 817,658 to-day and hlghly prlzed- hy 4;7&46@‘\0&%‘\
cKeen, Jr. ..i..iiiuiininiiiniennnennn s . o
Heating apparatus, C. F. Jenkins.......... 817,173 H 2 S
Heaging or cooling apparatus, surface, G. F. 817.490 nOt mn yours hd Our plan N4 °°i“§§ .

F20 4 £ P s ST
Hitching post strap, J. A. Ames. .. 817,686 1 SAVOF Y
Hog trough, J. Crossin ......... .. 817,627 makes lt Very easy for you' 00@4&?\&@4?

Hoisting drum, A. E. Norris .. 817,268 Ni&rf’

Hoof trimmer and cleaner, J. L. Kottas.... 817,717 Send the coupon and we A4 %z?v% B .

Hook. See Snap hook. Y.Q ﬁv@\c& &

Horse detacher, L. P. Faison............. 817,423 - - 8 & ¢,§~° 5

Horse detacher, J. Greece........ 1l 817424 will send full particu- R

Hovse releaser, J. B. S. P. Twaha. 817,599 S A >

Horseshoe, G. W. Johnson......... L 81Ti323 S FEES y Y

Horseshoe, J. E. Shaffer.......... .. 817,526 la,rs by next ma!l. Q ’é‘sé’eb S & A4

Horseshoe calk, W. F. Budenbach......... 817,155 &V\“’a'v.\o o Q:p‘ i OQ“ - & o

Horseshoe calk, adjustable, T. W. J. Mec- ~’$ FEl S o & & & L
GaNn  .eeie.... e 817,578, 817,579 CEIFE F F F & F
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Horseshoe calk, detachable, T. W. J. Mec-
GAND  tivvvvonoesocrsssrssnsonsnssannos 817,586
Horseshoe heel calk, detachable, T. W. J.
McGann ......... ...817,5680 to 817,582, 817,585
‘W. Crannell 817,625

Horseshoe, nailless, C. W. Crannell......... .
Horseshoe, nailless, Gibb & Elliott......... 817,638 To prove the Efficiency of
Horseshoes, detachable calk for rubber pad,

T. W. J. McGaNN ...vvvviienininnnnnnns 817,584
Horseshoes, detachable heel calk for com-

posite rubber pad, T. W. J. McGann... 817,583
Hose supporter, Sturm & Silverstein....... 817,201
Inclined elevator, J. W. Reno...... .. 817,338

Inhaler, G. F, Hartz ......... .. 817,708

Injector, E. Blauhorn ... .. 817,620

Inse?ticide, A. Sdﬁullf e .. gi;,iﬁgi

Insulating screw shell, . ubbell..... .. R .

Invalid moving apparatus, L. Garaghty.... 817,703 to Sore Throat Sufferers, I will send
.IIroning bgard, J.JF. HSierehnthal ......... . ggg% One 25 Cent Bottle Free

ar attachment, J. . Johnson. . .. R H H -
Journal bearing, C. Skidmore... .. 817,676 t(,) everyong Sendlng me this adver
Journal box, G. L. Harvey..... .. 817,427 tisement with 10 cents to pay postage
Journal box, M. H. Whalen.... .. 817,683 3 3 -
Key fastener, W. T. Easterday .. 817,697 ?’nd pa(:kl.n.gd .I_Iydrozgne:is a harm
King bolt, T. W. Donahoo..... . 817,303 ess germicide, indorsed and success-

Kitchen window, I. M. Thomps . 12,471 fully used by leadin hvysicians. Not
Knife casing, E. Kaufmann............... 817,250 y . gpay

Ladder and bracket construction, J. M. genuine without my signature on
L Jonfs cor et B Hahe gi;,gé label. Ask for Booklet on Treatment
amp cluster, incandescent, H. Hubbell.... s : : _
Lamp, electric hand, H. F. Stakelbeck.... 817,346 Of Diseases. SO'ld by Leadlng Drug
Lamp, electric incandescent, W. von Bolton 817,732 gists. Good until May 10, 1906.
Lamp or lantern, C. L, Betts.............. 817,297

Lamps, receptacle for incandescent electric, g

A. P, Seymour ..........000.. 817,396, 817,449 i
Lantern globes, lever lift for, D. C. Kline.. 817,430 £ g
Lantern, tubular, J. £. Johnson............ 817,372

Lanterns, bail support for, A. R. Pritchard 817,387

Lasting boots and shoes, upper holding Dept. U, 63 Prince Street, New York
clamp for, J. O. JoneS.....ceveevenennn 817,373
Latch, W. H. Taylor......cotoveueeeenennns 817,455
Lathes, thread cutting tool for, O. G. Sim- al 0
4 Do You E
- %4 Do You Employ This Man
: Ledger, loose leaf, L. M. Landing . 817,255 L(
MORN[NG NEWS Lensl\els, dmfg:hine for making b " 817.503 n
undorff .............. . s
March 18th, 1906- Level, spirit, N. D. ‘Chase..... . 817/467 In Your Factory?
fairs of Jobn Smith, who }:id holdinthie, %l W. Gaddum .. 217,3(’5122 111l 1
The eflal ck 8g0, ife buoy, J. Meller........... .. 817,65 T
gsed away 80 suddenly & W¢ tawgis Lifting jack, W. E. Gaston................ 817,637 ' —r!‘! : -1
passed wound up: The esiald Light reflecting and directing apparatus, -
are being Ho left his family Boas & Rodrigues-Ely ................. 817,621 T =
heavily involved. Lighting purposes, incandescing body for, ) = S
iihout life insurance, W. von Bolton ...........ccoevvinainnnn 817,734 4 LI
Wit Limb, artificial, R. Rosenkranz. .. 817,340 [ )
Line guide, W. R. McGowen...... ... 817,723 L
Linotype machine, D. S. Kennedy 817,646 ) N
Liquid separator, centrifugal, G. J. Bragg.. 817,465 K)
Loading apparatus, E. Ring 8

Lock, Turner & Hyman......
Lock, M. F. Hutchison.........ccovvueuenas

Ny
Locomotive spark preventer; D. Drummond. 8171474 o /
Loom filling replenishing mechanism, Foers- L ,;9*.//4 /
ter & Corey.. . 817,236 o

Loom temple, F. Ott............. 817,334 N/
b Loom weft replenishi .
| au . L Foeritell' .......... on FRRES omatic 817,237 S, 43
i ooms, feeler stop motion for automatic, v -
: STRE“G‘!’H OF L Perkins & St. Laurent .............. i 817,445 i
{ % ubricating under pressure, device for, .
G'BRALTAR M. G. Delaunay-Belleville ............. 817,629
. o Lubricator, G. Sloan .......... .. 817,529
Magnetic actuator, D, Bacon .... .. 817,687
Magnetic separation, F. T. Snyder.. .. 817,399
Mail bag clamp, J. A. Engle......ccveuvvnnn 817,308
Mail box lids, device for operating, A. Sea-
L0 817,591
Mailing box, G. A. Owen .......... .. 817,186 i
Malt drying apparatus, E. Ellermann .. 817,698 .
Manure distributer, S. H. Garst..... .. 817,704 If your factory is a large one, perhaps you have
Measuring device for concrete J. several of him constanily busy over Time Cards, sub-

. 817,436 | tracting records of the time-of-day workmen commence
517’205 from time-of day they stop work on each job or opera-
: 817’510 tion and transeribing the several items, posting them

Muir
Measuring instrument, F. L. Trau
Meat roller or wringer, B. L. Packa

Medical appliance, J. P. Whedon........... 817,288 {0the proper accounts, aiming to learn the labor cost
Metal bending appliance, C. E. Pickrell.... 817,386 of products. N -
Metal bending machine, A. W. Heinle...... 817,246 Better swap him for this.
Metal cutting and trimming machine, C. T.
— MUITAY ¢ evverecaneroncnsensassssansnne 817,263
Metal plates, die for cutting out, C. B. Agar 817,611
Metals, homogeneous body of highly refrac-
tory, W. von Bolton...............cuus 817,733
Metallic structure, V. J. Niele............. 817,508
J‘ Meter. See Electric meter.
. Mill, D. L. Adelsperger.........ceeveeuussn 817,610
5 Mineral deposits, apparatus for detecting
Here is a Car that is Needed at Every and localizing, Daft & Williams....... 817,736
Molding machine, O. D. W. Inman......... 817,489
Clllb, Hotel 91‘ Country Place . Molding machine, convertible, E. H. Reed.. 817,189
Our 920-passenger bus is a rapid, comfortable and economical Motor spring, A. M. Lane 817.378
means of transportation for guests of clubs, hotels and country Mot h 1’ . ter, B B ° B . h """""" 817’546
places. Also a model conveyance for sight-seeing parties, and 0 (?l‘ waeel, water, B. 5. . ’
as a_means of rapid transit between villages and rural com. Mower, lawn, W. H. Coldwell.... 17,15
munities. Rear seat may be removed to give room for baggage, l\ﬁ‘ld. g“};il']((li fas&enlﬁlg,DB& E. Thomp: gi;yggg
Price, 20-Passenger Car, - 2,200 usic holder, J. L. Dodge.. B
tee 3 Pateenger Car, - "1lo00 Necktie, C. W. T. Davies........... .. 817:36
“ . L : & EVERY CAR GUARANTEED FOR ONE YEAR Non-siphoning trap, E. A. Cleland......... 817,469
m pe]l]le]" 3 ‘We also make a full line of delivery cars and trucks. Numﬁerlngb and stamping machine, . 817,429
fﬁ. G J » A For full particulars address oil uzinp r(la{y ...... & Fern 1%,
e Uoods 8 G. 8. HENRY, Sales Manager O I o ear OR B C T
< N Ore reducing furnace, H. F. Brown. .. 817,415
RAPID MOTOR VEHICLE CO. Pontiac, Mich. ‘ Ore separator, G. MOOT® ..........eeeeuens 817,655
Ores of the precious metals, treating, A. C.
Atwater ....... .. i il 817,411
Ores, reducing, H. F. Brown..... veo.. 817,414
Packing machh}e, ]_5,] A. Keyes.... .. gg,?? e
M Paddle wheel, J. B. Heggem... .. ,71
CIENCE has fascinated and bored more Pail, milk, J, Lowe ......... cairss;  THE CALCULAGRAPH
people than anythlng else on earth. Palette, artist’s, D. C. Smith.. 817,196

: : 817574 require no subtracting and no posting.
817,271 It Makes No Clerical Errors

gi;vggg’\ The Calculagraphb is the only machine in the World
’ | eapable of mechanically subtracting the time-of-day a

Pantaloons creaser, J. Kulhawik . . 817,718 | can do more work; it draws no salary; its records

Paper clip, J. Kuster ......
Paper trimmer, A. J. Perk
Pasteurizer, C. H. Loew..
Permutation lock, G. Eller.

Everybody is ready enough to acknowl-
edge the ‘‘marvellous wonders’’ and
extraordinary advances of science, but they dodge

Photograph and making same, n ime-of- inti
e\ierything labelleq “S'Ciem‘iﬁc ’’ in their reading. Phot%(ilf;imlilc' p%stgeir'iziéiiiﬁé' card, G. N. 817,569 'ﬁg&%ﬁfﬁ&%ﬁﬁ%ﬁg&?ﬁd” e stomand printine
It’s the average intelligent man that revolts at Plane, w1t piaving, 6. W, Burehett. . 1 817543 CALCULAGRAPH COMPANY
that sort of thing, simply because he realizes that Pick, miner’s, W. §. Palmer.......... .. 817,512 1433 Jewelers Bldg., New York City, U.S.A,
while he would like to know something definite B e e T i 1. §17.4gg | Agents for Canada  Northern Elctric & Mfg- Co., Montresl
about science, he hasn’t the time to dig into Bie e oming, A Willtms. . S1v09 |

Pipe pulling jack, H. B. Cunningham.
Pipe stem cleaner, B. F. Eshelman....
Piston, E. Moran.........ceveueees
Planter, H. P. Kline .

Plastics, apparatus for molding, G. T. Mec-

books and articles that go over his head. But if
it were possible to describe clearly and simply how
science came about, how it started among our

BURNS AIR .38t
| One ‘BEST’ Light

. . Intyre .........cc00iinn. . 817,383 . .
cave-dwelling ancestors, and how it has developed Plating, apparatus for niek Tl ) . %;restrlx_u_ori pihtttna:_nT
b 3 1 ' worth  .....covvvvennnns ... 817,15 ix Electric Lights, or Ten
and subdivided itself until it has become the Plow, Niesz & Stewart.... ... 817,441 Kerosgnedléamgls or Ol‘lje
] 1 _ 1vili 10n— Plumber’s clamp, R. Parker... .. 817,513 ; Hundred Candles,an
greatest factor in twentieth century c1v1hzqtlon. R, HENRY SHITH WILLLAMS Preumatic moter, K. A. Norling. I _. fdred Candies,
that would be a story worth reading—fascinating gglcil;%tinlén(l)fre’b uEﬁﬁnI;aélvfxfggfmé”d"B}iél}ﬁ's'” s1T249| | Kerosene.
and impressive. It is this story which Dr. Henry Smith Williams has told in ]! Post retaining band, 0. Olson............. 817,332 Burns 907 Air 107 Gas
y y Pota}o dﬁopper and planter, Albright &817 612 oy ".:h-is fre?i.d'!he Lamp makes all
L7 ) - S P K g e gas neededs .
Pottery, saggar for baking, J. W. Lyons... 817,722 sffee%‘ilg?lllfﬁul’ J‘{v?e‘{ﬁhlﬁ%gl‘fﬁ:s‘l )
Poultry apphanc?, E. J. Shanahan_.._ ....... 817,448 No Smoke! i\IoOdorx i:Is.ngorSeti
Power transmission system, R. Williams... 817,604 it anywhere. Over 100 Styless
greservgg lgppétratubs,n’l‘. Widdop....counnn. %?7’%?32 AGENTS WANTED
ress, . . ampbell........ . e y W .
. . . Printing and issuing machine, ticket, East- ) THE BEST LIGHT CO.,
Nothing like it has ever before been attempted. These five volumes g & Hawley ... . - 817,431 - 87 E. 5ih St.y Canton, Ohio.
. . 0. .
open the eyes of the reader to a new and thorough understanding of the past Printing presses and other recips °
and give him a better comprehension of the great realities of the . A norsn, ctuating apparatus for, oo
H H rinting, tapestry yarn, B. H. Gledhill. 817,313
present. erre is the opportunity for tbe busy man to clear away Printing, tapestry yarn, B XL Glednill.... el
his hazy ideas about science, to acquire a practical knowledge of gmlpgle{)e‘ﬁhe%l._ reversible, F. M. Spaulding 817,728 S w0“ er u
the subject in its many branches, and to read a most interesting gu}}ey’ nlousi'ng,f;shcéetNmetai,"é."li&s'éﬁ.'.'".'.' -
arpe ) PR ulley, loose, R. C. Nugent................ Iner I (: k t v
grotb:rf story. It S WOI‘th thlnkmg about- Ef”ump, coxlrlp(I)Jumg1 ai(r;’, }Illeixonﬁ.l.l...l.l.... R Ire ess 00 S 0 e
1 1 ump, oil, L. . G. Delaunay-Belleville... ,
Bew York Cut Oilt and mail uls the alt)tached. coupon and we will Pump. ofl well, K. I Bole. 0.0l S11/540 or HAY BOX
ump operating mechanism, . Goble...... K
tel you more at ength about thlS unique WOI'k. Pump rod equalizing device, J. D. Shipman 817,675 AND POINTS ON PURCHASING

Please send me, free of
charge, your illustrated booklet
describing A HISTORY OF
SCIENCE.

Punching and printing system, E. C. Albree 817,291 A new book by Capt. HARRY H. SKINNER.
HARPER & BROTHERS Pushing device, L. N. Brouillard........... 817,693 Tells just how to make your own fireless Cook-

Rack and pinion mechanism, J. C. Hames.. 817,369 stove with little or no cost. save seven-eighths
Radiator, J. V. Washburne. 817.287 of your fuel and one-fifth of food, with many

PUBLISHERS Radiator, F. Briscoe........ . 817,692 recipes for its use by best practical cook in the
NaME.erarrarrrirnarareranrens e Radiator valve union nipple - United States employed by the Government.
hi & Engl 817.695 Cloth bound, illustrated. Sent tc any address
FRANKLIN SQUARE ,Schlen ngle ...... SOORERERE LR , onreceipt of 25c. Circulars sent on application.
Rail chair and joint combined, J. Joynson.. 817,325
Address............... erenneneeaanesies N % C Rail joint, J. R. PEINZ..cereensesrennnns 817,336 JAPAN PUBLISHING CO., Dept. B
EW YORK UITY Rail joint chair, H. H. Crawford........... 817,161 American Tract Society Building, New York, N.Y.

Railway block signaling, track instrument
for automatic, A. J. Stecker.......... 817,348
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HaxaEdd”
AUTOMOBILE

Sold under a posi-
tive guarantee that
as good a car can-
not be sold at a
lower price.

The one car irrespective of price,
that should be considered by every
motor car buyer.

Multiple Disc Clutch. Three-Point Suspension of
Motor and Transmission (Unit).
Metal Bodzes. No Noise. No Vibration.

16-20 H. P. Touring Car 10 H. P. Tourabout

$1,450 $780
Write Department 22 for Catalogue.
MAXWELL - BRISCOE MOTOR CO.

Members American Motor Car Manufacturers’ Association

Main Plant: Tarrytown, N. Y.
CHICAGO PAWTUCKET
. BRANCHES :

Maxwell-Briscoe, Incorporated, New York, N.Y.
Maxwell-Briscoe Chase Company, Chicago, Ill.
Fisher Automobile Company, Indianapolis, Ind.
Morrison-Tyler Motor Company, Boston, Mass.
Maxwell-Briscoe-Mcl,eob Co.,, - Detroit,Mich.!
Maxwell Garage, - - - _Brooklyn, N. Y,
J. W. Willcox & Son, - Los Angeles, Cal,
Richard Irvin & Co., Foreign Representatives
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1906 Motor Cycles}

It’s a beauty—

The 1906 model Merkel. Every
good point of all the others. Exclu-
sive ones of our own. Speed from 5
to 35 miles an hour, and perfectly
controlled by the right-hand grip.

Lightest, strongest machine made.
Flexible frame.

Gasoline supply for one hundred
miles. Oil for 500 in one filling.

Binding guarantee with every
machine.

Send for booklet ¢“Motor Cycles
and How To Manage Them.””

id b
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1092 26th Avenue
MILWAUKEE
WIS.

Badhidh i A o
preTYToTY

Will make for you

$100 A DAY

Spin sugar into cotton
candy any color o1
flavor. Agents wanted.

= | BARTELL TACHINE CO.
=2} 53 W. 8th St., New York, U.S.A.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123s
Price10cents. For sale by Munn & Co. and all news.
dealers. Send for catalozue.

BORATED-
- TALCUM

CHAPPED HANDS, CHAFIN{G

{ and all skin troubles. ‘* .4 Z:ztle
higher in price perhaps than
Zmitations, but a reason for it."”’

. Delightful after shavingand after bath-
ing. Sold everywhere, ormailed on receiptof
260. Get Mennen’s (the original). Sample/ree

Gerhard Mennen Company, - Newark, N. J.

Washburne’s
Patent

“0 K 99 PAPER
=\« FASTENERS
The ¢“Q. K.* has the advantage

: of a tiny but mighty, indestructible
plerelug point whic{ oes through

gvery sheet, eco-acting wlthasmalf protecting

sleeve to bind and hold with a bull-dog gri
No slipping. Iandsome. Compact. §trnngl‘)..

Easily put on or taken off
finger, can be used repeatedly, and they always

with the thumb and

work. Made of brass. Three sizes. Put upin
brass boxes of 100 Fasteners each. At all ente}:‘
prising stationers  Send 10e. for sample hox =g
of 50, assorted sizes. Booklet free. Liberal

Bl discount to the trade.
JAMES V, WASHBURNE, Mfr. 210
E. Genesee St., Syracuse, N, Y.

THE IDEAL
LAWN MOWER GRINDER

This machine will grind a lawn
mower perfectly in 15 minutes, and
is destined to revo-
Jutionize the whole
business. Greatly
improved over old
models, and is now
perfection. Ener-
getic men and boys
make $10 per day
using it. Nothing =
like it oun the mar-
ket. For Hand or
Power use, For
prices, ete., address
the manufacturers.

THE ROOT BROS.

CO., Plymouth, Ohio

Railway coupling and drawbar, F. W, Par-
ns

..................... tereeeeeeeas. 817,444
Railway gate, W. M. LoWe....c.v0ueenens 817,259
Railway, inclined suspended, R. B. Fageol. 817,699
Railway joint, R. B. Swank.......ce0cuues 817,729
Railway rail holder and tie, automatically

tightening, W . Brown...veeeceeenes 817,544
Railway safety device, S. A. Gaede. .. 817,702
Railway signal, J. BE. Adair............... 817,685
Railway signal apparatus, W. H. & S. A.

Wilson .............. 50000006000000000 817,459
Railway signal, automatic, J. S. Anderson. 817,293
Railway signal system, Baldwin & Foote... 817,463
Railway switching mechanism, electric, H.

L. YOUNE tiiviieniernneernnannnnnnnnnns 817,290
Railway tie, J. Freund.......covcvvveevnnns 817,169
Railways, electric signaling for trolley, E.

W LEE tivveernserosesnarnaanannasnnns 817,256
Razor blade holder, J. H. Hunt....... .. 817,566
Razor stropping machine, J. Dugmore. . 817,230
Recuperator, R. R. Lade.......ccvvvuveenns 817,326
Register. See Cash register.

Ribbon holder, R. A. Gladney.............. 817,654
Rifle sight, J. N. Olson.........ccoveuneenns 817,331
Rock and ore breaking machine, E. H. San-

SOIM  4evvveroonnacnnss e isiaaens ... 817,672
Rock boring drill, tubular,” W. Besson. 817,296
Rock crusher, Byers & Myer......... 817,298
Rolling angles, E. E. Slick... .. 817,345
Rolling mill, BE. E. Slick..........cc.ovuune. 817,344
Rolling screw nut blanks, machine for, An-

derson & Wormald.........covvvvuvennns 817,360
Roofing, composite, G. . Bishopric.... .. 817,619
Roofs, snow guard for, J. H. Fulmer. .. 817,480
Rotary engine, P. Decor.......... .. 817,472
Rotary engine, G. C. Stealey.........co... 817,679
Rubber heel for boots and shoes, Yahraus &

Hammer .....c.ciceeeeencisscincansnns 817,355
Sash balance, C._ Launer . .. 817,491
Sash center, C. J. Caley........... .. 817,220
Sash fastener, D. G. Saunders, Jr.. .. 817,521
Sash fastener, F. K. Heupel...... .. 817,712
Sash holder, A. Tobey........ . 817,681
Sash, window, O. M. Otte.. .. 817,270
Saw, Brown & Hirsch ..... .. 817,361
Saw set, R. E. Poindexter....... .. 817,514
Saw setting machine, C. Napier... .. 817,440
Sawing machine, J. A. Cummiskey. .. 817,628
Sawing machine, log, D. A, Lunt........... 817,496
Scales, scale-beam for weighing, I. Hirsch. 817,428
Scraper, foot, G. F. Hibner.......ccoueeun. 817,171
Screens, guide strip for sliding, H. W. &

W. W. Watson .........cceeeeas 000000 817,409
Segmental rack, W. H. Voss. 817,286
Semaphore, H. Williams...... 817,60:
Sewing machine, E. F. Durand..... 817,475
Sewing machine feed, W. Duchemin 817,304
Shaft, flexible, J. 817,283

K. Stewart....
Sharpener, knife, A, L. Davis.

Sharpener, razor, H. P. Fowle
Shingle machine, Kratsch & Dauber
Shipping box or crate, C. D. Rice...
Shock loader, W. Heckart.......

Shoe dipping machine, J. H.
Sickles, water distributer for,

817,370
Wall. 817,408
Scott & Wa

[16) s S 817,523
Sieving apparatus,
2111 R 00000000 800050 817,333

817,497
817,413
817,522
817,417

Signal system, J. H. Lynch
Sill and lintel machine, F.
Silo, E. F. Schlichter........
Skirt and waist retainer, M. E. Clarke.....
Slag for production of material similar to

trass, etc., treatment of blast furnace,

H. Colloseus
Sled, steel, Wilson & Howe....
Sleeve, emergency knuckle, W. F. Taylor
Sleeve protector, Cather & Buckley.
Sliding extensible screen, A. A. Day
Smoking pipe, G. L. Lundin
Snap hook, S. Hoar..........covcvvunns
Soldering machine, vacuum, H. Eachus

817,158
817,605
817,349
817,416
817,471
817,379
817,561
817,306

Speed indicator, R, Hartmann-Kempf..... 817,555
Spinning and twisting, cap for cap, F. A.

) ETH 59 550000000 06000000R 000000800000 817,167
Spinning frames, thread board for, .

Prest . 817,273

Spring, G. L. Harvey..... 817,482
Spring wheel, D. Farrand...
Spring wheel, W. W. McKee..
Sprocket wheel, J. M. Dodge...
Square, carpenter’s, D. Polimeni.
Square, T, T. Zimmerman......

Stamp, hand, L. K. Scotford.......... 817,195

s
Stamp, self inking, Eastman & Hawley.... 817,422
Stand. See Car wheel jack stand.
Steam boiler, 2. Del Mar.........cvoeveuenn 817,418
Steam separator, H. H. Humphrey.. ... 817,715
Stereopticon apparatus, automatic, 5

1 S IIGT ) S SR 008000030000800008000008000 817,251

Still, Z. E. Fiveash ..
Stool, V. A. Fagerstrom
Storage battery, J. R. Macmillan...
Stove, . MOSEeS.. . ittt
Stoves, foot rest for, W. Reid. 8
Strainer, N. E. Skinner............ 817,397,

Street cleaning machine, E. S. Pearson.... 8
Switch point connector, Davis & Norman..
Table, V. A, Fagerstrom........cceveueeees 8
Tachometer, A. C. Butler... 5

Tag or label, M. H. Winn...
Tank, A.

. 817,552

Telephone apparatus and systems, privacy
device and busy signal for, E. A. Reyn-

@ E} 508 8000600800050000000000000308600 817,390
Telephone receiver support, F. F. Howe.... 817,564
Telephone receivers, head band or support

for, K. M. TUIDET.csererenenrernnnnnns 817,457
Telephone system, coin controlled, E. A.

Reynolds ........ccoiiiiiiininnnnnnnas 817,389
Temple roll, I. E, Palmer ................. 817,443
Theatrical scenic apparatus, G. A. Miller.. 817,577
Threshing machine straw rack, C. E.

L T A 5008 000008000060030000000800 817,289
Ticket holder, portable, J. D. Cantwell..... 817,624
Tide and wave motor, G. W. Hazel........ 817,317
Tide or wave motor, G. W. Hazel......... 817,318
Tire, J. Raymond ...........c.ccuvuen 817,668
Tire and brake, non-slipping, J. A. Young.. 817,539
Tire, vehicle wheel, J. L. Heward.......... 817,560
Tobacco, machine for loosening cut-up, J.

Wojciechowski ......cviienennnnnneenns 817,354
Toy, Harding & Hoxworth . ... 817,316
Toy, H. E. Coates...vvveernerrnnsencannons 817,549
Train reporting system, automatic intercom-

municating, E. E. Steiner .............
Trap, W. E. Werd .............

Tray for glasses, D. H. Allen.
Tray support, F. L. Demartini............. 8
Trolley support and switch, overhead, B. E.

L3 =Y « N 817,368
Trolley wheel, M., L. Amann ... 817,292
Truck, P. Twomey .....cocvs. S ... 817,350
Truck bolster, car, A. Stucki.. ... 817,404
Truck, brick, M. K. Sachs..... ... 817,520
Truck, railway car, A. Stucki............. 817,406
Truck side frame, railway car, A. Stucki.. 817,405
Trunk, J. A. H. Villmow........... 0000000 817,351
Truss for hernia, W. H. Washburn........ 817,600
Tube connection, pitot, J. A. & E. S. Cole. 817,470
Tubes, electrolytic manufacture of metal,

0. Dieffenbach ......covviviiiniiiinnnnns 817,419
Tunnels, lowering river, P. E. McDonnell,

1% 50000000000000000008000000000000000 817,657
Turbine, steam, U. A. Rutledge. ... 817,590
Turn table, C. P. Mayer........ .. 817,434
Twine holder, E. W. Gray.......... . .. 817,240
Twine holder and cutter, H. Stolpe........ 817,598
Type writer and adding machine, combined,

A. DenniS.....ccovivveeeeennnnin... 817,302
Type writer controlling attachment, S. A.

Hardman .......cccevieeinienncnceenns 817,242
Valve and faucet, J. Walsh, Jr..... ... 817,635
Valve, balanced throttle, N, S. Barr....... 817,153
Valve for water gas plants, J. Williamson. 817,211
Valve seat dressing device, D. E. Lynam... 817,260
Valve seat grinding machine, H. Meyners.. 817,435
Valve, steam, Owens & Black.............. 817,385
Vehicle, J. Loepp ......cceeus . 817,739
Vehicle brake, W. H. Smith 817,678
Vehicle, motor driven, O. G. A. Littmann.. 817,258
Vehicle seat suspension, motor, O. Werner. 817,682
Vending machine, 0. K. Sletto............. 817,727
Vessel propelled by steam, E. C. Robinson. 817,519
Vessel trimmer, J. P. Doyle.....ccovvuunnn 817,229
Vessels, antitorpedo construction for men-

of-war, W. A. Dobson....... 0000000000 817,227
Veterinary pocket mouth speculum, L. Mec-

(3 560000009800090030000000000000000 817,659
Voting lever shafts, friction device for,

Delavan & Fosdick .........covevunenn 817,473
Wagon body protector, S. Huffaker. ... 817,565
Wagon brake, Zwilling & Droste........ ... 817,358

YOUR BEST BUSINESS PARTNER—the

OLDSMOBILE

Low first cost, low operating ex-
pense, freedom from disorders, durability in service,
easy and dependable control—six convincing facts
demonstrated by the Oldsmobile.
times six convincing facts on your written request.
Now it’s up to you.

The Oldsmobile Standard Runabout, Model B—
the car as indispensable to business economy as the
telephone, the typewriter or the sewing machine—is

Just consider

now built with either straight: or curved front.

Will send you six

Its

7 h. p. single cylinder, water-cooled motor gives efh-

ciency without complication.

Price unchanged, $650.

The Oldsmobile Palace Touring Car, Model S—
an American car, the product of American brains.
Send for booklet telling why this four-cylinder 28 h. p.
machine can give you more style, stability and go for
%2250 than any other car on the market at double

the money.

The Double-Action Olds, Model L—the car

with two working strokes to every revolution of the

crank—is the ‘proper”
talk of the year.

fies the expert.
parts.

are forced into low gear.
equipment, $1250.
It’s good reading.

request.

thing in

automobiles—the

The absence of valves, guides,
cams, and other intricacies attracts the novice—satis-
Its motor has only three working

It takes hills on high speed where other cars
Its price with complete
‘““Double-Action booklet”’

on

OLDS MOTOR WORKS

LANSING, MICH.,,

Member Association Licensed
Automobile Manufacturers.

-CATALOG COUPON:

Kindly send me information ve-
garding cars checked. I am in-
terested.

Model B_____ Tlodel S_____
Model L____ Delivery Cars___
Passenger Traffic Cars__ S.4.3

Name.

Address.

U. S. A.

Canadian trade supplied from Canadian Factory,
Packard Electric Co., Ltd., St. Cathermnes, Ont.

——SPECIAL COUPON

W e will send one of our handsome
Art Calendars to every Oldsmobile

——T10TOR TALK COUPON-—

Enclosed find 25 cents, for which
have MOTOR TALK, a magazine

2 t th d )
ZZ?; ’at ;Zi e fdlozgmi a?n devoted to automobiling, sent to me
Car Number Model___ |/ 7 ¢2- S.4.3
When and from whom purchased

Name.
Present Owner.
Address Addvress.

When you write, please mention the SCIENTIFIC AMERICAN



817,192

338 Scientific American APRIL 21, 1906.
817,625

Washing machine, C. L. Rock .
'] Water heater, D. ‘Sh .. .
Water heater, i . . . 817,589
or Water heater, , Shi
Water heater, electncal ‘F. F. Shlpp

. 817,593
Water heater, gas, D. J. F. Buck. . 817,219
Water heating apparatus, W. S Wh

. 817,594

] Wave motor, F. Starr .... . 817,347

Wax holder, K. Rohrdantz . 817,275

Weather strip, T. S. Christ . 817,223

Weighing machine, E. Cameron ....... 817,221

’ Well drilling machine, J. W. Shawver..... 817,527

‘Wheel barrow, B. E. Smith............ .. 817,677
Whiftletree couplmg, J. R. Pring.. .. 817,335
Whip socket, J. M. Clark........ .. 817,548
The Type XII, POpe ToIedo, Winder, J. W. Harris......... .. 817,426
, h F H M P f l Vv\",mdow screen, J. W. Adams......... .. 817,461
indow, sliding, Thompson & Bentley..... 817,284
ISt e aStCSt' OSt owerlu Wire clamp, J. A. Reising............. .. 817,588
1 H H Wire reeling truck, E. H. Jacox. .. 817,248
Stock Touring Car in America ]| Wi feme F5% Sieware " Sirao
Wire stretcher, G. W. Riker....... . 817,190
Wire working die, Jackson & Lee.. .. 817,570
Wood eclip, G. F. Martin........... . 817,432
Wood cutting machine, W. Merrill........ 817,382
Wood or other material, decorating, E. G.
Adames ..iiiiiiiiiiiiiiiiiiiaae eees. 817,608
Wrench, W. H. Zachary. .. 817,213
Wrench, H. C. Land.... . 817,327
Wrench, H. M. Clark.... 817,468
Wrench, M. J. McGinn . 817,506
Wrench, W. H. Floto.... .. 817,701
Wrench, A. HayeS.......eoeeeevnenncnnons 817,709
ertm% or printing with metallic leaf, F. S.
..................... ceveeeesee.. 817,315
35-40 h.p. Full Equipment DESIGNS.
"p’ Automobile body, W. H. AtWoOd.....eeeee.. 37,952
P ’ ﬁutom‘%}nl% whip socket, C. O. Sterhng. .. g?{,gi}l g
0X, LJones CiLiiiiiiiiieceieieienen . s 1 T nearest rep-
rlce $3)500 Card mount, ‘H. A. Stone .. 37,945 It reS-ts with our nea l?
. Glass holder, J. F. Conlin....... .. 37,943 resentative to prove to you why
Glass, sheet, W. W. Pilkington. .. 37,953 . i
Illuminator, 0. A. Mygatt...... .. 37,946 P Direct
Inkstand, C. B. Rogers.......oocvvuieennnnn 37,941 eer eSS <
LEASE note carefully that we sayjun ™5 S5 Ppiobts 37,948 to 37,950 Drive
one mile or a thousand miles— éamp holder, w]all JtF] Geﬁagg{y..é..é..j. 37,947
Moreover, the Type X11, 35-40 .. | 700 F Similar urticies, hunale of, & 3. /o [otor Cars
Pope- Toledo will run more miles —_ i are the finest product turned out by any
at less cost for tires, fuel and repairs, and TRADE MARKS. o automobile maker in America. And the
with less adjusting than any high POYvere_d Acid phosphate of lime, powdered, Provident ” Peerless is the only American car not ex-
touring car in the world. Trausmission is Chemical WOrKS ......eeeveeneneencenns 51,357 | celled by the fanciest - priced car from
. Adzes, hatchets, and axes, Supplee Hard- f lands
made of the new chrome nickel steel, hav- WALE CO0. teeevnrnnnnnreocunnneneeeonens 51,217 OrIetlgn an Sh to allow him &
: i Axes and hatchets, Supplee Hardware Co... 51,216 rests with you to allow him to prove
ing a tensile strength of 225,000 pounds, | HIis °r 0 T8 Ther s Ol e S Christian Co. 51.324

or disprove it in justice to yourself All

i i ion, the strongest, | Baking powder, Crescent Manufacturing Co. 51,340
and is, without question, t 8es%, Ty f 5 ’ we can tell you on paper can’t begin to

Bearings, bushings, and journals, metal,

most silent and smoothest running trans- Beer oD, American Metaline Go.........-- prove these claims to you the way an actual exam-

mission ever placed in an automobile. This ngr', 7. L Hoerber Gﬁrewineg 08 S ination of the Peerless, and comparison with all other

year we have adopted the ‘‘I’’ Beam form | Beer, lager, Quinn & Nolan Beverwyck cars can do—not so well as the Peerless ride that

of axles, drop forged in our own plant from Belt dressing, Stephenson Mfg. ol 1111l Biiast our nearest agent will take pleasure in giving you.
i i ngth of 110,000 | Belt dressings, Black Diamond Mfg. Co. .

steel having a tensile strengt ’ g5 & 51,504, 51,205 Our Catalogue Gives a Good Idea

pounds. Both foot and emergency brakes Beverages, non-alcoholic carbonated, F. M. i . .

h hub bands, th lievi Finley ..ovviiiiiiiiiiiiiiiiniiiianaaans 51,228 of the unique mechanical features of the Peerless, and we will send
act on the rear hu andas, us re 1evn.1g Beverages, solid salts for making, J. Per- ’ itto you on request. Let us also send you a letter of introduction to
all brake strain and wear on the transmis- SONENI ...iuiieiiiiieneteeenrencnansnnns 51, 196 our nearest representative and you can see ﬁ;: yourself—thc Peerless

H : : Bicycles, H. Keidel .. . car and the matchless record of Peerless achievements, we are sure
sion. Engme throttles down ‘tO a pomt Bitters, ’J Fuger ......cciiiiiiiiinnnnnnnns will be more than enough to convince you.
making it possible to drive behind a team %ltters,fJﬁ]hn Bardenhel«(}; V{]lnew& Liquor Co. 21,22353 :
. . . . oats, folding canvas, . inans....... 1,21
walking, or gives the maximum efficiency | Boots and shges, leather, Bentley & Olmsted THE PEERLESS nOTOR CAR Co.
i i . CO0: weueennssneinennesieaaeseessaas 51,181 leveland, Ohio
of the engine all on the high gear. Cata-|p (0 o e it b F Raynolds. . 81,198 38 Lisbon Street C and, Ohi

logue of 20-25; 35-40; 40-50 and 60 h. p,|Boots and shoes, leather, A. W. Tedcastie Member A.L.A.M.

. b . ] O T T 51,200
Touring Cars, Limousine and Runabouts, Brandy, corn, Charles Jacquin et (he 51280
on request. Butter, Beyer Bros. Co.........c.0.. 51,277

Butter, B. Ig Whitford C 2
Cakes, J. ochbaum...... 51,292

Be Sure the name “ POPE ” Canned fruits and vegetables, Weide: gngCg 51.307
1,306, 51,

d
1S on Your Automobde Canned salmon, Fidalgo Island5 P2a§38k113)g1 30201 51,322

Capsules, filled gelatin, J. R, Planten. 51, 305 .31,356

“STAN DARD”*’
¥ Two-Speed Automatic Coaster Brake Hub

Makes wheeling a delight, eliminates the druagery. Do not waste money

Card holder, G. F. Wedderburn............. 51,2556 on ex
2 A £ perimnents whenyyou can buy a perfect attachment all in one hub.
P Ope MOtOI‘ Car CO. %iﬁ?esﬁtplﬁgf{‘gi\zfvé SY'mﬁ{laIsjégtghg'algelgion'g“ Co g%%g% Our little booklet teli§: all about it and is mailed free. Write to-day.
DCSk 2 TOICdO o Cement:tPgrfland, Glens Falls Portland Ce- 51’235 THE STANDARD CQMPANY e = - - Torrington, Conn.
] 9 \Jeo men 0. tiiiiireieieiaaan , “
Champagne, T. Martindale & Co 51,214
Members A, L. A, M. Chemical coating, CTocsh Brothers 51,333
BOSTON, 223 Columbus Ave. Cigarette paper, C. Schutz.. 51,19
ONEQNYORK' ?71111;11;;(1‘:3;: (éi_gars, EIJJ H. Gattl){ Cigar %0 e 51,225
igars, Havana, Havana Commercial Co.,
W ASHINGTON, 819 14th St.. N. W. 51,957, 51,201
Coats, trousers, and vests, men’s, J. Yeska. 51,308
Coffee, Schwabacher Bros. & Co.......... ... 51,332
Coffee, cereal, Buffalo Pure Food Co. . 51,315
Cordials, S. Hochstadter............ocvuuuen 51,239
Corset covers and corset waists, C. A. Powell. 51,273
Corsets, Artists’ Model Coat Co...ovvvvuennnn 51,311
Cotton duck, William E, Hooper & Sons Co.
of Baltimore City........eveveevniennenn 51,336

Cotton piece goods, Tremont & Suffolk Mills 51,360
Crackers, cakes, and bread, Austin Young &
Co.

............................ veeeeen. 51,312 [
%}"b“ﬁif’éfie?értgm ?i%}?&?"%é:'i{ﬁgéé: ® %%%5 e N I ‘HE great rust-resisting coating for struc-
dgents Wanted giﬁﬁﬁf“ﬁgf%,rf)scu%%rséé“mﬁuéag“ Conliiiii o101 | Kided tural iron and steel work, gas tanks,
our, wheat, O. . Peirce Co.....ovvvunnn. 51,32¢
One Foot for Matting Tacks Germicides, vegetable, J. Hubbard & Co.... 51,351 elevgtors, steel cars, brldges — anythlng
One Foot for Carpet Tacks Gin, S. Hochstadter...........cccovuvennnnn 51,238 ﬂ
Gin, dry, Charles Jacquin et Cie............ 51,281 metal exposed tO CorrOdlng iniuences.
The only tool that lifts tacks easily,

Ginger, preparation of, Frederick Brown Co. 51,289 S g
quickly, without damage to carpets, mat-| Gloves and mittens, Joseph N. Eisendrath Co. 51,270 | B :
ting or tacks. Madeof%eststeel on simple IG_‘vIlll_n, tch(_ewin%i Fﬁan}( hH. Fleer & Co....... g} gg? Bl I R O N H I D E
lever principle—everlasting. Feet changed air tonics, H. H. Johmson................. 5] K
p p 8- g Hams, shoulders, and bacon, J. & F. Schroth R B

1nstantly, using only the fingers. Sent

postpaid on receipt of 25 cents, also a Hats s caps, T, Sehoble & Goro1 1 BE | [
a ;:g::;: 3;}%'::‘;—';25’.};’5{3:&2 Hgt:, 111&0;151%’ soft cfe(l)t eand sgraw, Denzer, T +3 '_ lS lmpeerous to the aCtlon Of Sulphureted
and Samples of Specialties. trooo othart & Sehouer’ ... .o D125, 51,224 o hydrogen and all deleterious gases. It poss-
FACRAR SPELTY T, (O T0%PAte 08 UL | tnsectiedes G o Lacey & Cousoooooiionoy 5ot | [BEEE  esses impermeability, durability, elasticity,
Iron bars, rods, sheets, plates, hooping, and EHE
tives. Low Motor GoX ooy, NOOPIE, and 51,212 | HEaess toughness, fineness and smoothness. It
Write To-Day For Our Book I\nltlﬁii]ervggar, OAI())IFaha?m & Straus......... 51,309 ; ot g 4

“PBoiler Room Economy.”

Lead and oxids of lead, white, Natlonal Lead

covers 25 per cent more surface than

This book tella all about boiler scale, its causes, its GO v T 51,301 : ) Y
danger and s remedy. Iven book which will prove Lead, white, National Lead Co...... 51,244, 51,245 | i red lead and is more durable. Ready to
tion. The Dean Boiler Tabe lener, of which de. . . N . 51,300, 51,302, 51,303 £ 1 . N . .

= Lotions, skin, F. 8. Williams & Co.......... 51,257 | H use. ‘/‘/ rite fOf descrlptlve Clrculars etc.
Mattresses, J. L. Radermacher.............. 51,197 | B >

Medical preparations, Black Diamond Medi-

seat e prepadation, 'C. D Bradnam 1 oAt | R PATTON PAINT CO.

B - e = - o Medicine, certain named, Rex Chemical Co.. 51,251 ] :
tailed description will be found in Boiler Room Modicine, Ccertain mamed,  W. W. Gavitt S el 227 LaKke Street Mxlwaukee, Wis.

Economy, is the only cleaner which will remove all >
soale Erorm boiler tubes. We'll loan this cleaner t0 Medical €O. tuvvrerrennennrereenennenns 51,253
any power user for trial, The book tells all about Medicine for diseases peculiar to females,
the tml offer A, O. Schmidt .......oovviiiiiiiiinnnns 51,331
B. PIERCE & CO. Medicines for the cure of female disorders,
319 Wﬂ-llillgtoﬂ St., Buffalo, N. Y. E. Truman ......eceeeeeeeeeeceaceans 51,201
Milk and evaporated cream, condensed, Bor-
den’s Condensed Milk CO. «.......rvven. 51,313
Nails, horse, Capewell Horse Nail Co........ 51,221
Obtundent or local anesthetic, Eureka Chem-
ical Co. tiiiiiiiii i i 51,318

Oil for watches and clocks,
WiINg oottt it iiiaeienaeneen 51,2568
0il, olive, Los Angeles Olive Growers Assn. 51,298

Buys This Rubber Tire Wagon

Packing, rod, Mulconroy Co .311,213‘42 .
E:iirrlltt's, uifrfilzlécg?éfn,“}f’ﬁﬂ%iggs & Co . ?»1',278 Union Qualttyo Fully Guaranteed. Best hickory

Paper, writing, Chapin & Gould Paper Co... 51,183 ‘ ‘ /' wheels, 3 in. Rubber Tire, long distance, dust proof,
Pencils, Handbleistift Cie. C. Wm. Bock.... 51,186 z e hlgh arched axles; oil- tempered sprmgs

o
E’?gﬁbs,foinytoanm& Cﬁ%&“?’f [Fen Co- . fﬂ’?g% First quality material and finish. Worth
Polishes, J. A. Wright & Co................ 51,240 nearly double our Factory Price. We
Preslslfboa%io Or..p.r.e.ssl.pap.e.r’..I.u.)gers. E.'aper 51,330 ship for your examination, without a

Pubhcatlon monthly, W. Goodhue........ . 51,290 cent in advance, if desired, and allow

the Eye cured by gullleys, %shAPWDOéch ........... . 55)13%1

scientific MASSAGE. B | punch, “alconolic, G. H. Graves & Sons. . .. 51,236 30 DAYS FREE TRIAL
Ranggi’ Sooing and heating stoves, Kalama- 51,297 = Money refunded on all purchases not
free. Address NY Remedies for asthma, G. Richardson........ 51,215 | satisfactory. You save dealers’ profits. We build 150 styles of Vehicles, from
2351%%:25‘;‘:{.‘;:%%&1\1(0&(, Reméd‘esmrco"s“mptw"’US(‘h”“'cal 51,218 | $26.50 to $150.00. 50 styles Harness, $5.00 to $60.00. Write to-day for our 200-page

> y Remedies for skin and scalp diseases, O. Illustrated Style Book. Free for the askmg.

J. Hartwig ..... eeeesesseeieeen 51,348 yNION BUGGY COMPANY, 28 Saginaw Street, Pontiac, Mich,
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A Fay & Bowen Engine

Took One First and One Second Prize
in the Palm Beach Races in February.

A Fay & Bowen Engine came in
first in the Chicago-Mackinaw En=
durance run last Summer, running
the 39 hours without a single stop.

A “Reliable Two-Cycle Machine, started

without a crank.

Our unique Make-and-Break Sparker is
admitted to be the best.

Write for free catalogue op
Motors and Fine Boals . .

Fay & Bowen Engine Co.

80 Lake Street, GENEVA, N. Y.

A Perfect Ignition Device

For Gas and Gasoline Engines

is the Edison Battery and Spark
Coil. Ensures constant speed in
Gas Engines and Motor Boats. The
Batteries deliver a high constant
current to the coil which is spe-
cially wired to yield a hot spark
every time. This combination ob-
viates all ignition troubles. Is
surer and more economical than
any other sparking device. Sold by dealers every-
where. Send for name of nearest dealer, and Booklet
“ Battery Kacts,” containing valuable ignition informa-

tion.
Co.

Edison
25

Manufacturing

Lakeside Avenue
ORANGE, N. J.

31 Uuion Square, New York
304 Wabash Avenue, Chicago
25 Clerkenwell Road, London, E.C.

NEW YORK SCHOOL OF
AUTOMOBILE ENGINEERS

Incorporated
147 West 56th Street, New York City
Under the personal direction of
PROF. CHA E. LUCKE, M. E., Ph.D.
School of Engmeers, Columbia University
Departments ‘include machine tool and forge shops
agsembling and test shops, and every type of motor;
also laboratories completely and specially equipped to
teachall cumponent parts of automobiles.
and Evening Classes.
sPECIAL’ SOURSEN " $ 61 W N ERs.

“We Analyze Everything”

At Reasonable Rates

Investigations and Researches. Processes improved.
Patent litigaticn, ete.

MAX D, SLIMMER, Ph.D., 403 Ellsworth Bldg., Chicago
in Supplies, Telephones, Novelties, Dy namos®
Electrlc motors, fans, batteries, lamps, bells, beltss

boo ks, to s B catalog éc. We undersell ail, Waut a ’ts
OHID TRIC WORKS, Cleveland, O

EYE BENDE RS
Make your eyes by using our band power
bending machines. Take stock up to 13§
inch and bend up to 7inches diameter.

Write to-day for catalogue.

Wallace Supply Co., 921 Garden City Blk, Chicago, IlI.

Are you interested in Pa.l,ems, Mode! ot Experimental
ork? Our booklet. entitled

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KVICKERBOCBER MACHINE WORKS,

10-12 Jones Street, New York.

Magical Apparatus.
25¢. Parlor Tricks Catalogue, free.

Grand Book Catalogue. Over 700 engravings
MARTINKA & CO., Mfrs., 493 Sixth Ave.,

MASON'S NEW PAT. WHIP HOISTS

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

Manfd. by VOLNEY W. MASON & CO., Inc.

Providence, K. 1., U. 8. A,

Telegraphy

DO YOU
Want your PATENTS Developed ?

Exverimentals, Models and fine instrument
work. Surveying instrument repairs a specialty.

Richter & Poncet, 115 Counrt Street, Hoboken, N. J.
Two minutes from D. L. W. Depot

Inc.,

New York.

Circular tree, Wondertul
automatic teacher, 5 styles
$2 up. OMNIGRAPH
CO0., Dept. 52, 89 Cort-
landt St., New York.

60 YEARS’
EXPERIENCE

PATENTS

TRADE MaARKS
DesiGNs

COPYRIGHTS &c.
Anvyone sending a sket ch and descrlgtion may
quickly ascertain our op inion free whether an
invention is probably Patentable Communica-
tions strlctly conﬂdent HANDBOOK on Patents
sent free. Oldest agency for securing patents.

Patents taken Lgrough Munn & Co. recelve
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year; four months, $1. Sold by all newsdealers.

MUNN &

, (0,36 18Broadway, New Yﬂﬂ(

Branch Office. 626 F St.. Washington, D.

Remedies for the cure of rheumatism, J. W.

Van Lissel .....iiiiiiiiiiiiiiiiiiinas 51,252
Remedies for the relief and cure of asthma,

consumption, ete., B. C. Silver.......... 51,367
Remedies, topical, J. F. Ballard............. 51,337
Remedy for catarrh, hay fever, and cold in

the head, Home Remedy Co............ 51,350
Remedy for certain named d R.

Schiffmann Co. ...........co0vunnn . 51,358
Remeoedy for malaria, chills, and fever, .

L0 51,354
Remedy for skin :iseases, G. A. Coleman... 51,339
Remedy, liquid rheumatic, M. W. Monaghan 51,191
Ribbons, Passavant & Co........covvvunenns 51,248
Rings, bone, Rogers & Hubbard Co. 51,274
Rivets, Low Moor CoO. ....cocvvevuennnn .. 51,189
Roofing felt, tarred, W. H. Rankin Co...... 51,305
Rubber hose, Mulconroy Co......... 51,193, 51,194
Salves, Ward Salve Co...........ccovvnunen 51,254
Sewing machines and sewing machine parts,

Household Sewing Machine Co.......... 51,212
Sheetings and drlllmgs, ExpOSItlon Cotton

Mills  coiieveennn. 266, 51,319, 51,320, 51,341
Sheetings and drills, Lomv Mills... ... 51,271
Sheetings and drills, cotton, K. Iwahara.... 51,294
Sherry, Luyties Brothers .............. . 51,213
Shirtwaists and shirtwaist suit:

Levy & Sons Co.vvvvvnrnnnrnnnnones . 51,285
Shovels, scoops, and spades, Hayden Auto-

matic & Equipment Co................. 51,187
Silver platod hollow ware, International Sil-

Ver CO. ittt ittt 51,188
Soap, N. K. Fairbank Co..........c0e0uvues 51,243
Soap in the form of cakes or bars,

Young & CO. +vviivriinrnienrnonnananns 51,365
Soap, toilet, Pardridge & Blackwell. .. 51,272
Soap, toilet, C. W. Young & Co.......... 51,366
Sodium phosphate, liquid preparation of,

Voigt & CO. vvvviiiiiiiiiieieiiaitanens 51,361
Stationery, certain named articles of, E.

Faber v.viviuniniirinenanriaienerasans 51,227
Steel and steel bars, rods, and sheets, tool,

Hawkridge Brothers 51,349
Tea, P. Desenberg & Co. . .. 51,284
Tea, W. E. Sibley....coeviiiiiiiiiennns . 51 333
Tin and terne plates, Follansbee Brothers Co

51,209, 51,210, 51,229 to 51,233, 51,342 to 51,347
Toilet preparation, certain named, Kny-

Scheerer Co. vvvevrnrrenneneenennennnnnn 51,326
Tonic, nerve and nutritive, Geo. A. Newman

L

Tonics, BE. J. Hart & Co.

Tonics, iron, E. Bischoff B
Tools, certain named, Armstrong Mfg. Co... 51,310
Tooth paste, J. M. Grosvenor & Co.......... 1,323
Underwaists, children’s, Nazareth Waist Co. 51,328
Varnishes, David B. Crockett Co. .......... 51, 222
Varnishes, finishes, japans, and fillers, Chas.

H. Gillespie & SOnS......covvvevrnnnnns 51,263

Vermuth, Charles Jacquin et Cie. . 51,184
Violin strings, Lyon & Healy.............. 51,299
Wax used in shoemaking, liquid, Crown Oil

& Wax CO. vovvinrenrenneenenonnnnnnas 51,317
Weighing machines and parts thereof, E. &

T. Fairbanks [ . 51,226
Whips, A. J. Cook 51,265
Whisky, L. Nelson.. 51,195
Whisky, White, Hent: 51,256
Whisky, J. H. Beam............ 51,259
Whisky, M. J. Bligh.. 51,260
Whisky, P. Freiler............. 51,268
Whisky, Jas. R. Ross & Co.... 51,26
Whisky, K. A. Buckley...... 51,279
Whisky, W. H. Jones & C 51,296
Whisky, G. Cohn ........ 51,316
Whisky, Stern Brothers ......... 51.334
Whisky, C. H. Ross & CO......... 51,359
Whisky, rye, Gilliams, Jones & Co 51,185
Wines, J. S. Draper.............. .. 51,208
Yeast cake, Star Yeast Cake Co............ 51,276

LABELS.
“Kaisor Beer,”” for beer, Western Brewing
................................... ,780
“I(aldmal ’” for beer, Adolf Schmidt’s Klos-
ter BIrewery ...oceveeeececeeeeconncansas 2,779
PRINTS.
“Drink Pepsi-Cola,’”” for a health drink,
Pepsi-Cola CO. eevvvreresnnsnenescsnsnnns ,620

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
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtamed by the in-
ventors for any of the inventions named in the fore-
going llst. For terms and further particulars
address Muno & Co., 361 Broadway, New York.

Chicago Drainage Canal Case
The only record taken
in this famous case in
' which the most world-re-
nowned sanitary, mini-
cipal engineers and bac-
teriologists of this and
foreign countries were |
. witnesses.
. This testimony is con
. veniently arranged in}§
eight 1000 page volumes
® and will be of intense
interest to cities and all
#% who practice the above
. professions. Write for
further information.
HUGH STEPHENS
PRINTING COMPANY
JEFFERSON CITY, MoO.

A Loose Leaf Book ||y

PERFECTLY

Flat-Opening

AND

Self-Indexing

Most convenient for
price books, route books,
pocket ledgers, meter
books. engagement books
and all forms of records which should be kept in convenient.
accessible form. Better than any card index. These *“Unimatic’™
books are bound in full, genuine. flexible, black leather, are
nerfeet‘lly flat opening and sheets may be instantly
inserted or removed from any part.

The following sizes sent postpaid onreceipt of price:

- Binping Stzic  JCarac.oF Coves| Com-
USE No. JE——

EpGE | OF SHEET Tnones | LEaves| PLETE

Vest Pocket 2 2 x4 % 50 $0.85
i « 43 i 50 .95
Coat Pocket A u 50 1.20
“ “ 514 ig 125 .10
“ «“ 6% % 125 175
e i T% % 126 2.10
Desk n % 125 3.90

19 other sizes cﬂrrie(l in stock
Stock ruling : Quadrille, Unruled, Dollars and Cents, Faint Lines,
Double Entry Ledger and 4-Column Price-Book Ruling.
Send for sample sheets and comwlete catalogue of lat gest
line of loose-leaf devices in the world.

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

is exemplified in
the Svy-cLo Closet,
the construction
and action of which
ends at once all the
subtle dangers of
diseaseraisingfrom
improper cleans-
ing; the escape of
sewer gas; the ab-
sorption of poison
by the material of
which common
closets are made
(iron for instance);
and the gradual discoloration of those
interior parts which furnish a prolific
breeding-ground for millions of death-
dealing bacilli.

The action of the Sv-CLO is two-fold.
Besides the copious flush of water,
there is an irresistible syphonic action,
which, like a powerful pump, literally
pulls the contents through the outlet
channel, cleansing, scouring, polish-
ing as it goes, leaving the INSIDE of
the pipe as clean and smooth as a china
bowl. And thisisa truism because the
Sv-cLo is solidly constructed of china
—pure white china—without joint or
break orrough placeinsideoroutto fur-
nish lodgment for dirt or disease germs.

SY-CLO
Closet cut
in half
showing the
interior
construction

The Solution of
Perfect Sanitation

Examine your closet; if it is made
of enameled iron or has just an ordi-
nary flush, discard it at the first oppor-
tunity for a Sv-cro. Yourdoctor pays
the bzil. If you are building a house
or buyiug one, insist on Sy-cLo Closets
with the trade mark name burned in
the china. The fact that

TRADE MARK

Closets cost but little more than other
closets—that, with ordinary care, they
will last as long as the house in which
they are installed, leaves no further
excuse for sewer sickness. Ask the
plumber. A book on ‘‘Household
Health’’ mailed free, if you send the
the name of your plumber.

Lavatories of every size and design
wade of the same material, and on
the same principle, as the SyCLoO.

POTTERIES SELLING COMPANY,
Trenton, N. J.

Note the
deep water
seal, making
the escape
of gas
impossible

An Executive
Mechanic
Wanted

To organize and manage large farm
implement factory. Knowledge of the
farm implement business desirable.
For the man who can make good—and
spend 12 to 14 hours a day to do it if
necessary — this is omne of the best
positions in the country. State age and

experience. Write in confidence to

“« MECHANIC”?
First National Bank Building
Room 1726 Chicago, 1Il.

LET US BE YOUR FACTORY

WRITEYEOR ESTIMATE ON ANY ARTICLE

WANT MANUFACTURED

STAMPINGS, MODELS, EXPER.
WRITE FOR FREE BOOKLET
THE CLOBE MACHINE & STAMPING CO.,

970 Hamilton 8t., Cleveland, O.

MUDE[S 1& EXPERIMENTAL WORK.

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

RU B B ER_ Fine Jobbing Work

PARKER, STEARNS & CO., 228-229 South Street, New York

Wom(

Corliss En%ines, Brewers
dnd ﬂotmexs Machinery VILTER
MFG. CO.. 894 Clinton St., Milwaukee, Wis.

WORKING and PATENT DRAW INGS.

. M. MAYER, M.E.. 1131 Monadnock Bl., Chicago, TIl.

S. E. WORRELL
Hannibal. Mo.

ORYING MACKINES.

Experimental & Model Work

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

LEARN VWATCHMAKING

We teach it thoroughly in as many months as 1t
formerly took years. Does away with tedious apprer«~
ticeship. Money earned while studying. Positions se-
cured. Basy terms. Send for catalog.

ST. LOUIS WATCHMAKING SCHOOL, 8t. Louis, Mo

SOCIALISM

The most important question of‘ the day. Get posted.

Read the greatest Socialist magazine in the world.

300,000 circulation. Send 10c.silver for one year's trial.
GAYLORD WILSHIRE, Editor

¢ Wilshire’s Magazine,” 800 Black Bldg.. N. Y. City

FOR SALE

150 Phonograph spring Motors.
150 Revolving Counter Stools.
150 134-inch Electric Bells.
150 Pearl Push Buttons.
1814 E. 40th Street. N. E., CLEVELAND, OHIO0.

THE NATIONAL MODEL WORKS,
Experimental Work, Models, Patterns, and Light
Manufacturing. 85-87 Fifth Avenue, Chicago.

“NOVELTIES & PATENTED ARTICLES
- MANUFACTURED BYY CONTRACT. PUNCHING. DIES, SPECIALMACHINERY.
E.KONIGSLOW. STAMPING & TOOL WDRKS CLEVE LAND0.
“ V [ N I " H s largestequipment; lowest pric-
es. Send sample or

model forlow esmmate and best expert advrceF R
THE EAGLE ., Dept. A, Cincinnati, 0.

STEEL TYPEWRITER TYPE
‘We make, or will furnish com lete outfit for maki
all styles. NEW YORK NCIL WORKS,
100 Nassau Street, New Yor .
‘Mervrill

and

poiers & QLIUY €
Places in our hands their greatest publication
RIDPATH’S HISTORY
OF THE WORLD

Brand new, down to date, beauti-
fully bound in Half Morocco at

We manufacture METAL SPE-
CIALTIES of all kinds. to ovder;

A Very Great Bargain

| We will name our price
only in divect letters to
those sending wus the
Coupon below. Tear
off the Coupon,
write mame_ an
address plainly
and mail to us
now before
you forget it
Only $1.00 se-
cures complete B
set, balance in
small sums
monthly. Tt is
strong(v endorsed
by Ex-Presidents
Iarrison, Cleveland and
McKinley, Jefferson
Davis, Lew Wallace,
Blshop Vincent ; all Uni
versity and (‘ollege Plesl»
dents, and by the Ameri- §
¢an People, 200.000 3
of whomownand jove

204 Dearborn St.
CHicaco

Tlease send Rinpata

e pages and full

y4

ADDR ESS . iaiiareneniisernanneiinn

Ridpath.
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e Y0rk Betling and

Packing Go.

LIMITED
Manufacturers of High Grade

Rubber Beltin

Diaphragms, Dredging Sleeves,

Emery Wheels; Air Brake,
Steam, Suction and Garden
Hose, etc., Mats, Matting,
Interlocking  Rubber  Tiling.
Also manufacturers of moulded
and special rubber goods of

every - description.

Write for catalogue.

91-93 Chambers St., New York |

Stationaries, Portables, Hoisters, Pump-
ers, Sawing and Boat Outfits, Combined
£l with Dynamos.
Gasoline, Gas, Kerosene,
Send for Catalogue.
- State Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLINC. ILL

TO PROVE that Daus’ “Tip-Top” is
the best and simplest device for making
100 copies from pen-written and 50
copies from typewritten original, we will
snip complete duplicator, cap size,
w&hout depoesit, on ten (10)
daye’ trial.

Price #7.50 less $

—————t tradediscount of

8 - 88% per cent. or

ThePelix A, B, Daus Duplicator Co., DausBldg., 111Jobm 8¢, New Jork

Net

Ail varieties atiowestprices. Best Rallroad

Track and Wagon or Stock Scales made.

Also 1000 useful articies, including Safes,

Sewing ‘achines, Bicycles, Tools. etc. =ave
Money,

CHICAGO SCALE Co, Chicago, 111,
DIRECT FROM MINES

PREPARED R. H. MARTIN,

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

Lists Kree

[YEKIN

TAPES AND RULES
ARE THE REST.

For sale everywhere. Send for
Catalog No. 16.
LUFKIN RULE CO.
Saginaw, Mich., U.S.A.

New York and London,

A MONEY MAKER

} Hollow Concrete Building Blocks
Best, Fastest, Simplest, Cheapest
Machine. Fully guaranteed.

THE PETTYJOHN CO.
615 N. 6th Strect, Terre Haute, Inc.

Perfaps You Want To Know

something about a particular
~Tool, or ‘ﬁ)ols. This 950 page,
cloth-bound Tool Catalogue
No, 22 tells you all you need
to know about every tool made
with illustrations of each It
will be sent to ¥)ur address post-
gajd for $1.00 which you will get

ack from the first” $10.00 pur-
ou make from us. rite
o-day.

chase
for it

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

SPENCERIAN
STEEL PENS.

T STANDARD AMERICAN BRAND

FOR OVER FIFTY YEARS

Have been subjected to the test
of years and are recognized for
all purposes 7/e Best.

SPENCERIAN PEN CO.
349 Broadway, New York.

EEDEDD

~ ON GUN5 TOOLS &CYCLES KV
RUS TiaNNOCITIN VEN
CHBESLYACO.CHICAGO ILLUSA
15 to 21 South Clinton Street.

THE PEN WITH
THE IDEAL

<4

The pen with <% the Clip-Cap
Have You Ever Figured

how much vital energy you lose every day by
‘the tepeated operation of reaching from the papet
on which you are writing to the ink well!. How
you lose time and the thread of your thought!
It amounts to tons of nervous enetgy, hours of
time and incalculable brain fag in a year, all of
which could be saved by the use of the only perfect
fountain pen—WATERMAN’S IDEAL. . .
Sold by leading dealers in all parts of the world.

L. E. WATERMAN COMPANY
173 Broadway, New York

12 Golden Lane, London. .E. C.
6 Rue de Hanovre, Paris

8 School Street, Boston
18 Geary Street, San Francisco

209 State Street, Chicago
136 St. James Street, Montreal

[ Mullins
Sheet Metal

 STEAM USERS

0w Packing |

riginal and only “genuine for
red sheet packing. "Aréﬁitectural
The only effective and most Adornment

economical flange packing in ex-
istence. . S

Can’t blow Rainbow out.

For steam, air, hot or cold
water, acid and ammonia joints.

Beware of imitations.

Look for the trade mark—the
word Rainbow in a diamond in
black, three rows of which extend
the full length of each roll.

‘Higniy artistic ef-
fects that are exceed-
ingly durable, and
that cost- much less
than-cast or sculp-
tured work.

Complete illustra-
ted catalogue mailed
on request.

Write for esti-
mates on all kinds of
sheet metal work.
Manufactured exclusively by

The W. H. Mullins Co.,

PEERLESS RUBBER TIFG. CO. .
16 Warren St., New York L203 Fg:;;ﬂtno?treet

%;Mm - OBy 30- 16 ps- Towring-Cwes $aygeon:- |

‘We have Standard Complete Outfits for any size place, summer homes,
residences, launches, yaclits, etc. Every detail included; very best ma-
terial money can buy; thoroughly practical; so simple no electrician re-
qglred.. Light all the time with our Storage Battery Outfits. (xas,
iasoline, Kerosene or Steam engines used give plenty of power for
pumping water, sawing wood, refrigeration, ete.

For latest printed matter covering over a hundred outfits address

FELECTRIC EPARTMENT

. . .

Mullins Steel Boats
Motor Boats, Row Boats, Hunting and Fishing Boats
builtofsteel with air chambers in each end like a life boat,
Faster, more bupyant, practically indestructible, don’t leak,
dry outand are absolutely safe. They can’t sink. No calking,
no bailing, no trouble.  Every boat is guaranteed. Highly
endorsed by sportsmen. - The jdeal boats for pleasure or sport.
Catalogue describing our complete line of craft sent free on

request.

The W. H. Mullins Co,, 118 Franklin Street, Salem, Ohio.

Model M Light Touring Car, $950,
f.f). b. Detroit (not including lamps),

Sureness
of Service

Of all the reasons why the Cadillac is the
car you should own, the greatest is this:
Never-failing serviceableness at a minimum
of opevating expense. Whether runabout or
touring car, it is an example of careful
motor building—a car behind which stand
the name and experience of the largest
automobile establishment in the world,
Every detail of workmanship and mate-
rial is wrought with that exactness
which accompanizs superior )
skill and up - to - date
equipment. This
stands
pre-eminent

is why the l
for its dependa-
bility and economy of

maintenance. Whatever your

requirements, there's a Cadillac to

meet them perfectly. The single-cylin-

der types are marvels of power and endur-
ance; their performances are yet to be

equaled by any other machines ot their

class. The four-cylinder cars, built upon -
the same rugged principles that have made

the smaller.types famous, combine all that

could be desired for touring service.

‘In design. the 1906 Cadillacs are strik-
ingly, beautiful; in finish they are. truly
works of . art. )

Send for, BbokletrN,‘ and‘ad,dfess_of
nearest. dealer,’ who 'by actudl demonstra-
tion, will convince you  of the merits of:
the Cadillac. o

Model K, to h. p. Runabout, $750
Model M, Light Touring Car, $950

" Model L, 40 h. p. Touring Car’
All prices f. 0. b. Detroit

CADILLAC MOTOR CAR CoO.
Detroit, Mich.
Member Assn. Licensed Auto. Mfrs.

$3,750

1% h.p. engine only, $33.15
3 . p. engine only, 44.00

CDETROIT » New Mode
AUTOMARINE MOtOI‘ 1906

Always Right

The uncertainty of running is all taken out in the building.

The breakdown habit has been overcome by following scien-
tific lines of construction proven by practice to be correct.

' We take no chances and allow no guesswork to enter into their
make-up.

All materials are tested for soundness and strength on a testing
machine and the engines warranted to do all we claim for them,
We are making 10,000 Auto Marine Gasoline En-
gines this year, manufacturing the motor complete from
foundry to finished engine, not merely assembling parts made in
various factories, and that is why we are able to sell a
first-class motor with a guarantee at '

1% H.P., $33.15. Engine only
3 H. P. willdevelop4 H. P., $44.00. Engine only

Catalog with full information 1 to 20 H. P,
Motors for the asking.

DETROIT AUTO IARINE CO.

75 B. Congress St., Detroit,’ Mich.

95 Liberty Street, New,York
The Bourse, Philadelphia

The only builders of ‘Auto Marine Engines
in the World

YOUR TIRE EXPENSE
1SSIMPLY A MATTER
OF FIRST COST AND

ORDINARY CARE
. |F YOUBUY

RACIHGTYP P%%%%H%IA

A\

\

FAST STRONG,

\ » < JEANNETTE PA.
y . Qe

NEW YORK, 665 BROADWAY
BOSTON. 7 0LIVER ST

PHILADELPHIAg 5N BROATST.
CHICAGO, g6 LAKE ST

LONDON.4 sNow HILL

A Sterling Silver
Cigar Cutter

that is really worth more than the
price you pay for it—appreciated
by every smoker. Cuts clean and
nevet tears, Simple, unigue and
strong.

For One Dollar

you can have this cutter de-

livered to your address post- .

aid in any part of the United Cl ar ut‘ter
gtatea, if your jeweller cannot ,
supply you. Our guarantee of

satisfacton goes with every Sent postpaid to any address on
sale.

receipt of One Dollar.
F. H. DICKSON, 22 Hay’s Bldg,, Maiden Lane, N. Y.




