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REVIEW OF THE YEAR 1906,

Any review of the technical and scientific progress
of the past year must necessarily take note of the
truly phenomenal tide of prosperity, which has con-
tinued to rise steadily throughout the year, and shows
at its close no signs of abatement. An analysis of the
causes of this prosperity shows it to be founded upon
the rapid and very thorough development of the abun-
dant natural resources of the country, and among
these, undoubtedly, the most important factor has
been that of agriculture. Never before, in the history
of the United States, have the farming interests been
so favorably situated; and the excellent conditions are
attributable to a series of abundant harvests, which
have enabled the farmers not only to get rid of heart-

breaking mortgages, but to restock their farms, pur--

chase new and better machinery, surround themselves
with more of the comforts and even luxuries of life,
and in many of the States roll up very considerable
bank deposits. The development of the mineral re-
sources of the country, also, has been unparalleled;
while in many of the leading branches of manufac-
ture, factories and plants have been run to their full
capacity, and many of them are several months behind
their orders. Without going into details, it is suffi-
cient to instance the steel industry, where conditions
are such, that in the closing months of 1906, some of
the mills, and particularly those devoted to the manu-
facture of steel rails, were so overloaded with orders
that their total output up to the end of 1907 will
barely serve to meet the demand.
CIVIL £NGINEERING.

Water Supply ond Irrigation.—In the broad field of
civil engineering, the prevailing activity is nowhere
more evident than in the construction of costly works
connected with water supply, irrigation, and the cpen-
ing up of artificial waterways. New York city has
witnessed the completion of the great Croton dam,
with its capacity of 32 billion gallons of water, and
the commencement of work on two additional reser-
voirs in the Croton Valley, above the dam, which will
provide an additional storage of 25 billion gallons and
serve to protect New York against a threatened water
famine, tiding the city over until an ample supply
shall have been guaranteed by the construction of the
new Catskill reservoirs and the 90 miles of aque-
duct by which the impounded waters will be brought
thhin the city limits. During the year, the engi-
neers of the Board of Water Supply so far completed
their plans and estimates, that they are now ready for
tenders, and it is probable that the actual work of
construction will be in full swing before the year is
far advanced. The plans contemplate the building of
reservoirs, aqueducts, and filters sufficient to store,
purify, and convey to New York city, 500 million gal-
lons of water daily from the Catskill Mountains, at a
total cost for the completed work of about $162,000,-
000. During the year the westerly basin of the
Jerome Park reservoir was completed and put in serv-
ice, and New York city was thus provided with an
additional local storage and distributing reservoir,
with a maximum capacity of 773,400,000 gallons.

The past year will ever be a notable one in the
annals of irrigation, because of the vast system of
works instituted by the government for the reclama-
tion of the arid lands of the West. These works con-
template the construction of storage reservoirs which,
in the size of their dams and the amount of water to
be impounded, will form the most notable structures
of the kind in the world. The Shoshone dam will be
240 feet in height above the bottom of the reservoir;
the Pathfinder, 190 feet: and the Roosevelt, 230 feet;
while the respective storage capacity of the three dams
will be 19,863 million, 43,560 million, and 61,000 mil-
lion cubic feet of water. Across the border, in the
Province of Alberta, Canada, the Canadian Pacific Rail-
way has completed another huge irrigation project, in
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which a valley 150 miles in length by 40 miles in
width is béing brought under cultivation. This block
of irrigated lands alone is estimated to have room for
half a million people, and it is a significant fact that
95 wer cent of the present settlers in the district are
Americans. In this connection mention should be
made of the disaster in the Imperial Valley, where the
great Colorado River broke through its banks into one
of the irrigation canals, and the whole of its waters
were diverted from the Gulf of California into the
Salton Sink of the Imperial Valley. Thrust back into
its channel by the construction of a 3,000-foot dam,
the river has again broken through, and a further
effort, estimated to cost $3,000,000, is at once to be
made to close the breach and turn‘the river back into
its natural channel.

Tunnels.—The past year has been remarkable for
the activity which has been shown in the construction
of tunnels and subways. It would seem, indeed, as
though we were W'itneésing the close of the era of
bridges and the opening of an era of tunnels; for the
tunnel is taking the place of the bridge and viaduct,
both for the crossing of waterways and in the provi-
sion of means of rapid transit in cities and thickly-
populated districts. Limitations of space jrevent any
detailed mention of the work %“eing done abroad in
such cities as London, Paris, and Berlin, and we must
confine ourselves to a recapitulation of the work
planned and already executed in the city of New York.
In the first place, mention must be made of the bril-
liant success attending the operation of the twenty
miles of rapid transit subway in New York city. On
a single day in the second year of its operation, this
system recently carried over 600,000 passengers, and
on that same day it should be mentioned that over
2,000,000 passengers were carried on the combined sub-
way, street railway, and elevated systems of the city.
The Rapid Transit Commission has authorized, and
will shortly call for bids upon, new subways aggre-
gating a total of 80 miles, whose total cost will reach
$160,000,000. At the present time twelve separate tun-
nel tubes are being driven beneath the Hudson and
the East Rivers. Five of these tubes have been put
through and are being finished; two others will be
connected in the opening months of 1907; and all of
them will have been opened through by the close of
the present year. A record in speed of construction
was recently made on one of the tubes of the Hud-
son Company’s tunnels, where the shield was advanced
72 feet in a single day. The large amount of valu-
able experience gained by our engineers has resulted
in the use of improved methods and better machines.
As evidence of this, it may be mentioned that the
Hudson River tubes are now being driven through the
mud by the displacement method, the material being

thrust aside by the advancing shield, instead of being -

taken in through the doors in the shield. The Rapid
Transit engineers are to be congratulated upon having
solved, during the year, the important question of Sub-
way ventilation. This was done by providing large
ventilating openings between the stations, and air-
cooling mlants of generous capacity at the stations
themselves. The temperature has been lowered on the
hottest days from six to eight degrees, and this,
coupled with the continual renewal of the air, has rid
the Subway of the former stuffiness and unpleasant
odor. Two vast tunnel projects have come again
into public notice, one of which, the Behring Sea
tunnel, can never, because of physical obstacles, get
beyond the paper stage; while the other, the English
Channel tunnel, will probably be made the subject of
favorable legislation by the British government during
the present year. The great Simplon tunnel was
opened for traffic early in the year, and is now under
successful electrical operation.

Bridges.—During the year excellent progress has
been made in the erection of the great railroad and
highway cantilever bridge across the St. Lawrence
River, near Quebec. Although this structure is by no
means the largest bridge in respect of its over-all length,
it will contain the largest single span ever erected, the
main span over the ‘river measuring 1,800 feet between
the towers. The total length from center to center
of anchorage piers is 2,800 feet, made up of two 500-
foot anchor spans, and two 562%-foot cantilever arms,
extending over the river and carrying between them a
central suspended span of 675 feet. The depth of the
trusses over the main piers is 350 feet. The floor sys-
tem will accommodate two steam railroad track®, two
electric car tracks, two highways for vehicles, and two
sidewalks. The bridge is now more than one-half
erected, and will be completed probably during the
present year. In New York the Blackwell’s Island
cantilever bridge is being slowly erected; the Man-
hattan suspension bridge, thanks to molitical jugglery,
seems to be practically at a standstill; while it is
interesting to note that there is a revival of interest
in the project for erection of a bridge across the Hud-
son River.

Armored Concrete.—The professions of architect and
engineer overlap so broadly in these days, that we
may be excused for speaking of the progress of arm-

‘she is drivén. by turbine engines.
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ored concrete under the head of c¢ivil engineering.
Indeed, the development of this new material of con-
struction, or combination of materials, is proving to
be fully as useful to the civil engineer as it is to the
architect. In the first place it has served greatly to
broaden the scope of masonry arch construction, the
embedded steel rods serving to give that tensional
strength which uneven loading renders necessary in
all arches, and particularly those of long span. For
subway work it has taken the place of the steel col-
umn and concrete arch for walls and roofs, and when
the steel is judiciously distributed it is doing good
service where formerly the massive steel column and
the plate girder had come to be the standard con-
struction in pier and viaduct work. The too frequent
failures of armored concrete are always traceable
either to woor design or careless workmanship—never
to any inherent fallacies in the principles of construc-
tion.

Panamae Canal.—The past year must always be not-
able in the history of the Panama Canal as having wit-
nessed the completion of the era of preparation and
the commencement of that of active construction. The
year opened under a cloud of many discouragements
and uncertainties; but as the months have gone by, or-
der has gradually come out of confusion; a definite plan
has been outlined; an organization perfected; experi-
ence as to the best methods and probable costs ac-
quired; and the great work has at length been thrown
open to competitive bidding. The two most important
events of the year were the very exhaustive and able
Senate investigation covering every possible feature
of the enterprise, and the technical investigation by
the International Advisory Board. The Isthmian Canal
Commission has committed the country to the con-
struction of an 85-foot, high-level, lock-and-lake canal,
and it is upon this plan that bids are requested. "The
work will be executed along those well tried iines
which have proved so successful in the building of our
great railroads and other large engineering works.
It will be built by contract on the percentage basis
and under the supervision of the Canal Commission’s
Chief Engineer—a plan of which the ScIENTIFIC
AMERICAN has always been an earnest advocate.

NAVAL AND MILITARY.

The most important naval event of the year, as af-
fecting naval construction, was the successful trials
of the battleship “Dreadnought.”” The world’s atten-
tion was riveted upon this vessel, mainly because she
was the first battleship to be built embodying the les-
sons of the Russo-Japanese war, and also because the
British government had avowed its intention of estab-
lishing a record in rapid‘construction. The “Dread-
nought” is notable for the facts that she was built in
less than eighteen months; that she is armed as to her
main battery exclusively with 12-inch guns; and that
The ship developed
a speed of 211 knots, and in her gun trials stood the
simultaneous discharge of her 12-inch guns without
structural injury. That the turbine engines have
given great satisfaction is proved by the official an-
nouncement that henceforth all the larger British
warships will be driven by this type. Other nations
must now follow suit; for even Germany, which has
always discredited the turbine, is reported, on good
authority, to have decided upon its adoption. The
Japanese have launched their own “Dreadnought” in
the “Satsuma,” a 19,200-ton ship carrying four 12-
inch and twelve 10-inch guns in the main battery, and
twelve 4.7-inch guns in broadside for repelling torpedo-
boat attack. Germany has planned a 19,000-ton vessel
which is to carry fourteen 11-inch, 50-caliber guns of
high velocity, and a penetrating power approximately
equal to that of the 12-inch piece carried by other
powers. Our own government contemplates an even
larger ship of 20,000 tons displacement, carrying ten
12-inch guns, which, being all arranged on the center
line of the ship, will be all available on either broad-
side. In the weight and distribution of her armor and in
the provision of internal bulkhead defenses, this ves-
sel will be superior to anything built or planned by
other navies. The armored cruiser seems at last to
have merged in the battleship, as witness the three
new British 25-knot cruisers of the “Inflexible” tyme,
carrying eight 12-inch guns in four turrets; the new
Japanese cruisers of the “Tsukuba” type, of 16,000
tons displacement, which will carry four 12-inch and
eight 8-inch guns in the main battery; and the new
Russian “Rurik,” mounting four 10-inch and eight 8-
inch guns. If things continue to go the way théy
are moving now, the future warship will be a cruiser-
battleship of 20,000 tons or more displacement and 22
or 23 knots speed, carrying from eight to twelve 12-
inch guns, and a numerous battery of 4.7 or 5-inch
for repelling torpedo attack.

Progress in the United States navy has been ex-
ceedingly satisfactory during the past year. There
have been completed or put in commission all the
powerful battleships of the “Connecticut” and “Geor-
gia” classes, and the equally effective cruisers of the
“California” class, and in these vessels we possess
homogeneous fighting ships which are equal, if not
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superior, to the best squadrons that could be brought
up against them by foreign navies. If we except the
“Dreadnought” and possibly the ships of the *“Lord
Nelson” class, the latter armed with four 12-inch and
ten 9.2-inch guns, there is, indeed, no squadron of
foreign ships to match the five vessels of the “Geor-
gia” class, and certainly there are no individual ships
of the all-round excellency of the “Connecticut” and
“Louisiana.” Two ships of the new “Dreadnought”
tyme have been commenced, namely, the “South Caro-
lina” and “Michigan,” which on 16,000 tons displace-
ment will carry eight 8-inch guns, all available on
either broadside. As things are now trending among
the navies, the future types will resolve themselves
into battleships of 20,000 tons displacement or over;
fast scouts of 3,000 to 5,000 tons and 25 knots speed,
and torpedo-boat destroyers of 25 to 35 knots—the
British have a 36-knot turbine-driven destroyer now
under construction. A notable event of the year was
the towing of the large floating drydock “Dewey”
from Hampton Roads to Cavite in the Philippine Isl-
ands. Mention should be made of the excellent rec-
ords of our various ships at target practice, which
place us abreast, if not ahead of, the world in accu-
racy of fire. The growth of our navy was strikingly
exemplified in the assemblage at Oyster Bay last
summer, for review by the President, of the vessels
of our North Atlantic fleet—a combination which, as
was remarked at the time, was approximately equal
in powers of attack and defense to the combined Rus-
sian and Japanese fleets that were engaged in the
battle of the Sea of Japan.

There have been no developments in guns or armor
during the past year that call tor special mention.
The armor-piercing projectile seems to have a slight
advantage over face-hardened armor, but both are
of very high quality. The development in guns has
been in opposite directions; for while there has been
a tendency abroad to increase velocities, the guns
on the “Dreadnought” having a service velocity of
2,900 feet per second, the velocities of our naval guns
have been reduced to 2,700 feet per second, while the
future guns for our army coast defense are to return
to the 2,000 or 2,100 foot-second velocity of ten or
twelve years ago; the weight of the guns and pro-
jectiles being increased, in the case of the army gun,
to compensate for the lower velocities. Mention
should be made of the government tests of the G-inch
Brown wire gun which, with a pressure of 32 tons in
the powder chamber, delivered its shell with a muzzle
velocity of 2,740 feet per second and a muzzle energy
of 10,295 foot-tons; which, by the way, is more than
double the energy of the naval 6-inch gun above re-
ferred to. Our army and navy ordnance officers con-
sider that these reductions in velocity are necessary
in order to prolong the life of the gun. The army 12-
inch guns become so reduced after firing 60 rounds as
to lose their accuracy entirely.

WIRELESS TELEGRAPHY.

In the past twelve months wireless telegraphy has
maintained its hold on the interest of the public, be-
cause of a number of interesting conditions, scientific
and otherwise. Early in the year both Fesienden and
De Forest made extensive essays to give us cableless
telegraphy; but the result of their experiments, like
those previously made by Marconi, were futile in so
far as transoceanic work is concerned, and the sub-
marine cable still holds its own. The constant litiga-
tion that has been waged between the opposing in-
terests over patent rights had awaked the hope that
an end might finally be reached in which the limita-
tions of the various claimants would be clearly de-
fined, and the questiorr decided whether or not the
Marconi company was to have an absolute monopoly
on wireless transmission. One of the untoward feat-
ures, at least on this side of the Atlantic, is the sale
of their securities by several of the largest companies.
The majority of the companies that are engaged in
this practice are over-capitalized, and have not earned,
and are not now earning, dividends. The promoters
of these companies have in many instances led the
public to believe that the system they advocated was
perfect, and that a means of selectivity had been
evolved. For this and other reasons the transmission
of messages overland has not been as much of a suc-
cess as some of the more optimistic of the quarter
of a million shareholders had heped for. The interior
stations scattered throughout the country have been
utilized to educate the masses in the possibilities of
wireless telegraphy rather than for the interchange
of telegraphic business. Among those who are en-
gaged in the practice of the art—and this includes
not only numerous operating companies, but the armies
and navies of the world as well—the lack of selectiv-
ity has brought about a state of affairs that borders on
chaos, for only one or two stations in the active zone
of radiation—and this often means a radius of a thou-
sand miles—can send at the same time.

To circumvent this extinction of messages by inter-
ference and other difficulties that arise from it, was
the purpose of the International Wireless Telegraph
Conference, which convened within the last two

"be commercially
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months in Berlin. But even if all its recommenda-
tions were adopted, the fundamental problem would
in no wise be solved. It is interesting to note in this
connection that at this conference Poulsen exhibited
his newly-developed selective wireless telegraph sys-
tem, which he believes, and which we all hope, will
selective instead of theoretically
selective, as has been the case of its predecessors.
Should the new system ring true, then the past year
will go down in the history of wireless as the most
progressive period since the beginning of the art.
STEAM AND ELECTRICAL RAILROADS.

Judging from the events of the year, the time is
still far removed when the steam locomotive will have
been crowded off the great system of railroads which
it has brought into existence, and on which it has
been so long supreme. For long-distance service it
still remains the most economical and convenient
means of traction, and particularly for the working
of heavy freight trafficc The most successful com-
petition in passenger service is that offered by the
high-speed interurban lines, on which large and power-
ful cars, equaling in size and comfort the steam rail-
road cars, are being run at high speeds in successful
competition with through steam trains. Gradually,
the track and general equipment of these roads are
being brought up to the standard of the steam roads.
It is probable that their growth and successful opera-
tion will prove the most powerful factor in abolish-
ing the steam locomotive, and breaking up into smaller
units the long ten- and twelve-car trains of our pres-
ent railroad service. Meanwhile, the work of equip-
ping the terminal stations and suburban lines of the
steam railroads proceeds apace. The New York Cen-
tral Company has already made a partial opening of
its temporary terminal at Forty-second Street and
its electrical suburban lines. The power station at Port
Morris is completed, and that at Yonkers practically
so. The New Haven Railroad has nearly completed
its Cos Cob power station, and has erected the costly
lattice structure of its overhead trolley line, which
consists of a pair of posts and a connecting overhead
girder, spanning the four-track road at every 300 feet
of its length. The company is now engaged in
stringing the four trolley lines over this electrical
zone, which extends from Woodlawn to Stamford. It
is expected that the electrical zones of both the New
York Central and the New Haven systems will be in
full operation by the spring of the present year. The
Pennsylvania Railroad Company is making fair prog-
ress with the excavation of the site for its terminal
station on Manhattan Island. Merely to prepare the
site involves the excavation of between 2,000,000 and
3,000,000 cubic yards of material, most of it rock. The
present indications are that the tunnels will have to
wait upon the completion of the station. The electri-
fication of the Long Island Railroad has proved to be
a thorough success, and the turbo-generators in the
large power station at Thirty-fourth Street are giving
complete satisfaction. In this connection, it should
be noted that there is a steady displacement of the
reciprocating engine by the steam turbine, particu-
larly in the plants of large power stations, the Par-
sons and the Curtis turbines appearing to have prac-
tically exclusive control of the field in this country.
It is to the electric roads that we are indebted for
the introduction and rapid growth in favor of the all-
steel passenger car. One of the leading railroads has
adopted this type, not only for suburban, but for
the long-distance and even the Pullman service.
There is noticeable a decided growth of sentiment in
favor of the use of the alternating current in prefer-
ence to the direct in electrical traction, and particu-
larly for long-distance service. A notable instance of
this is in the equipment of the New Haven lines,
which will use the alternating current from Stamford
to Woodlawn, and the direct current of the New York
Central from Woodlawn to Forty-second Street. The
most important of the later developments of the year
was the recent announcement that a single-phase elec-
tric road is about to be built, connecting Baltimore and
Washington. This will be a two-track system, on which
the express service will be run at a speed of sixty
miles an hour. Just now the most notable steam rail-
road lines under construction are those of the Tehuan-
tepec Railroad, which must necessarily prove a for-
midable competitor to the Panama Canal, and the so-
called Cape to Cairo Railroad. The former line is
about completed, and the latter has made such good
progress, that it has now been carried over 2,000 miles
north of Cape Town, and some 1,500 miles south from
Cairo. Early in the year the road should reach Lake
Tanganyika, after which it will be necessary to con-
struct only about 400 miles of road in order to afford
a complete rail, river, and lake route from Cape Town
to the Mediterranean Sea. In this connection mention
should be made of the recent attempt to interest the
investing mpublic in the mroposed 700-mile Zambesi-
Johannesburg electrical power transmission line—a
scheme which, in spite of the prominent names which
have recently been associated with it in press dis-
patches, seems to border on the “wildcat.”’ If it does
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not pay to transmit from Niagara Falls to New York,
the question may pertinently be asked: How can the
thing profitably be done over twice the distance
through a barren and savage country?

ELECTRIC ILLUMINATION.

Never has greater interest been displayed in new
methods of electric illumination than during the past
year. If the promises which are held out by the in-
ventors of metallic filament lamps are fulfilled we may
soon witness the passing of the carbon filament bulb,
Although the Nernst lamp, on which great hopes
were based because it requires only half as much cur-
rent as the carbon filament, has proved too costly, and
the osmium lamp has been found wanting for the same
reason and for the additional reason that its voltage
of 47 is too low for ordinary circuits, the tantalum
and tungsten lamps seem likely successors of the
standard incandescent lamp. The tantalum consumes
about as much energy as the osmium lamp, but its
long filament renders its use possible on a 110-volt
circuit and on circuits of even higher voltage. Its
useful life of 400 to 600 hours and its maximum life
of 1,000 hours and more compare favorably with those
of the best electric incandescent lamps in use. The
filament is very delicate but able to stand greater
variations in voltage than the carbon filament. When
broken the ends readily fuse, so that the tantalum
lamp’s usefulness, although impaired, is not utterly
destroyed. The present low cost of construction (about
50 cents), coupled with its high voltage, give it a de-
cided advantage over the osmium filament. Guelcher’s
iridium lamp is made only for low tensions (24 volts);
it consumes, it is claimed, only 1 to 1.5 watts pér
candle power, and costs about 87 cents. What its life
may be it is impossible to state, inasmuch as. no fig-
ures have been published. It is open to many of the
objections leveled at the osmium lamp. More prom-
ising is the tungsten lamp, which is now made by four
European firms using as many different processes.
The normal tungsten lamp of Just and Hanamann
seems to gi've about 30 to 40 candles at 110 volts and
consumes 1.1 watts per candle. Kuzel’s tungsten
lamp is said to show an eficiency of 1 to 1.25 watts
per candle for 19 to 32-candle lamps, with a useful life
of 1,000 hours, at the end of which the loss in candle
power is said to be but 10 or 15 mper cent. When
broke'n the filament automatically welds together as
in the tantalum lamp. The Osmium tungsten lamps
have shown from 54.7 to 55.6 candles and from 1.026
to 1.047 Wattsjer candle at 110 volts. Whether these
new lamps will fulfill the hopes placed in them can of
course be determined only by thorough tests under
conditions approximating those of actual service. At
present the metallic filament lamp is in its experi-
mental stage. The necessity of using the tungsten lamp
in the inverted vertical position may perhaps be re-
garded as a defect; yet quite recently the vertical in-
candescent gas mantle has invaded an extensive field
hitherto monopolized by the electric light.

AERONAUTICS.

In the field of aeronautics the most important event
of the year was the publication of the first authorita-
tive statement by the Wright brothers, regarding their
successful power-driven aeroplane flights, made in the
fall of 1905, and its acceptance by the Aero Club of
America. It will be remembered that the ScIENTIFIC
AMERICAN wrote to each one of the purported witnesses
of these flights, and received the most convincing evi-
dence that they actually took place. The most bril-
liant flight of the series was achieved on October 5,
when the Wrights covered a distance of 251/5 miles at
a speed of over 38 miles an hour, the flight terminat-
ing only with the exhaustion of the fuel supply. When
the history of mechanical flight comes to be written,
this achievement will give these two young machinists
the same position that Stephenson holds in regard to
the locomotive, Fulton to the steamboat, and Edison
to the electric light. At the recent Aetro Club show,
the Wright brothers exhibited a 30-horse-power aero-
plane motor designed and built for their new and
larger machine which, with one man aboard, they are
confident of driving for a distance of 500 miles at an
average speed of not less than 50 miles an hour. With
mechanical aeroplane flight an accomplished fact, we
may now look for a diversion of interest and effort
from the dirigible balloon to the aeroplane proper. Its
field of usefulness will be found chiefly in military
service, where it will be invaluable for reconnoitering
purposes and for the conveyance cf swift dispatches.
In all probability its chief development ultimately will
be in the field of sport, where it should enjoy a popu-
larity equal to that of the automobile. The investigators
who have confined their attention to the balloon and
the dirigible balloon or airship, have also met with
very encouraging success. The machines have grown
in size, power, speed, and controllability. The largest
of these is the monster airship of Count von Zeppelin,
38 feet in diameter and 410 feet in length, which is
credited with being able to lift three tons additional
to its own weight. It is said to have held itself sta-
tionary against a 33 1-3-mile-an-hour wind. The motive

(Continued on page 8.)
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AN INTERESTING PROCESS FOR AVOIDING SPONGINESS
IN HEAVY STEEL CASTINGS.
BY L. RAMAKERS.

During the past ﬁffy years, a period in which we
have learned how to cast blocks or ingots of steel of
great size and weight, it has been constantly sought
to avoid the formation of aif spaces in the interior of
the . ingots, ecaused when the molten metal is cooling
in the molds. Up to the ‘p“r‘esent time a number of
ways of doing this has beentdiscovered. One of the
methods consists in strong pressure being brought to
bear upon the inner or outer surface of the block while
it is still in a liquid &tate in the mold, the top of
which has first been closed. In another process the
upper portion of the block is kept in a heated and
liquid condition for so long a time that the hollow
quf{?es formed in the lower portion can become filled
with metal. These processes are used more especially
in the case of blocks weighing over five tons, and the
gain secured amounts to 25 to 35 per cent, if it be
taken into consideration that the porous portion of
the block must be cut off from the readily forged part,
and is useful for scrap purposes only. In spite of this
precaution, it often happens ‘that the readily forged
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heat the mold, and more especially the fir~proof crown
or the fireproof lining thereof. Shortly before the be-
ginning of the casting the apparatus is removed from
the mold, and the blast is then allowed to act with
full force. While the block is being cast—an opera-
tion which requires from 15 to 25 minutes, according
to the size of the block—the whole of the coke filling
acquires the cherry-red heat requisite for carrying
through the process. Immediately the casting is ter-
minated, the apparatus is moved back over the mold
and the heating commences.

Fig. 1 shows two apparatus in use. As may be seen
from the illustration, these are suspended from small
trestle cranes in such a manner that the former, upon
the termination of the casting, can be easily moved
over the middle of the mold. As no preheating of the
air is required, the Root’s blower supplying the com-
pressed air can be mounted in the immediate vicinity
of the casting pit without necessitating the use of long
piping. The whole plant thus presents little difficulty
in supervision. The cost of installing an apparatus,
including the trestle crane and the high-pressure blow-
er, amounts to $1,200 to $1,500 abroad. The operat-
ing expenses, varying with the size of the block,

Fig. 1.—Two Apparatus in Operation.

Janvuary 5, 1907.

BLOCK 1.

C Mn Si P S
Charge tests ... 0.13 0.80 0.14 0.042 0.034
Sample at a.... 015 0.82 0.15 0.052 0.052
Sample at b.... 0.17 0.84 0.12 0.066 0.060
Sample at ¢.... 0.16 0.84 0.20 0.050 0.036

BLOCK 2.

C Mn Si P S
Charge tests.... 0.18 1.00 0.12 0.039 0.034
Sample at a@.... 0.14 1.01 0.13 0.057 0.051
Sample at b.... 022 0.90 0.10 0.060 0.055
Sample at e¢.... 0.20 1.01 0.15 0.045 0.029

The economic advantage can easily be deduced from
the following calculation: For a piece of wrought work
or a heavy piece of warship armor there is requizéd
for example, a block of 33,000 pounds net weight, i. e,,
the block must have 33,000 pounds of sound material.
With 25 per cent waste, @, the block used for the pur-
pose must weigh 44,000 pounds; with 10 per cent
waste, b, a weight of 36,665 pounds only is necessary.
Taking the price of the block at $21.25 per ton, &nd
the price of clippings at $15 per ton, we thus get, after
crediting the clip waste at a of 11,000 pounds and of

Fig. 3.—Longitudinal Section of a Block
Weighing 37,840 Pounds.

AN INTERESTING PROCESS FOR AVOIDING SPONGINESS IN HEAVY STEEL CASTINGS.

part also shows signs of blistering, so that the whole
block is useless for this purpose. :

. The: process described herewith is based upon the
use of a deadhead or sullage piece, and it is employed
successfully at the Gutehoffnungshiitte works for cast-
ings weighing up to 60 tons. The assumption has
been taken as a basis that, by using a deadhead, good
results can be obtainedfdnly when the upper portion
of the block is reheated, and to such an extent that
the steel in the sullage piece is kept in a state of
fusion till the block has set and the formation of the
ingot is terminated. The heat required for this pur-
pose is obtained by forcing cold atmospheric air
through an incandescent bed of coke, as by regulating
the force of the blast and the pressure of the gas,
carbonic oxide is generated in the receptacle contain-
ing the layer of coke, and this is completely consumed
and transformed to carbonic acid above the block.
The process is carried out in the following manner:
The heating apparatus is filled with pieces of hard,
medium-sized coke. About one hour prior to the com-
mencement of casting the coke is ignited, and brought
to a cherry-red heat by means of a suitable air blast.
The apparatus has meantime been moved along till
it is over the plaster mold, and the flame is used to

amount to from 15 cents to 25 cents per ton without
royalty. The total cost is constituted as follows:

Consumption of coal per ton.. 6 to 10 cents
Wages ....coviviiiiiiininnenn, 6 to 10 cents
Upkeep (plant, etc.)........... 3 to 5 cents

15 to 25 cents

Figs. 2 and 3 represent blocks which have been treated
according to the process described above.

Fig. 2 is a block of 25,630 pounds net weight; the
weight of the sound part amounts to 23,760 pounds,
so that there is therefore a loss of 1,870 pounds, or
7.3 per cent. In another block weighing 37,510
pounds the loss in weight was 4.08 per cent. Fig. 3
is a longitudinal section of a block weighing 37,840
pounds. The weight of the sound portion amounts to
35,750 pounds, so that there is thus a wastage of
5.52 per cent. In the case of a block weighing 36,080
pounds, the waste weighed 26,950 pounds, of which
1,375 pounds are assumed to be sound, so that there
is thus a loss of 1,320 pounds, or 3.6 per cent. Sam-
ples for analysis were taken from certain of the
blocks, say at a, b, and c¢. The results of the analyses
were as follows:

36,665 pounds, the following price per ton of sound
material:

According to e................. ... $23.33
Acéording to D.......ciiiiiiiinans 16.94
Or a saving of ................ $1.39 perton.

An approximately similar economy supervenes with
the working processes (pressing mills, hammer works,
or rolling mills) as regards coal, motive power, and
wages. If, therefore, the great advantages afforded by
the heating of large blocks, with respect to safety in
manufacture and saving in material and wages, be
compared with the small cost of heating, the convic-
tion will soon be acquired that a heating plant should
be an accessory of every modern Martin works where
heavy blocks of raw metal are cast.

—_— ——— O —

The first-class cruiser “Pallada” was launched at the
new Russian Admiralty shipbuilding yards on Satur-
day last. She is of 7,887 tons, and will have a speed
of 21 knots. Her armament will consist of thirty-eight
guns, the heaviest of which will be of 8-inch caliber,
and two torpedo tubes.
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SPEED TRIALS OF THE BATTLESHIP “ VERMONT.”

There was a time, and not many years ago, when
the speed trials of a first-class United States battle-
ship figured in large type in the headlines of the daily
press, and awakened an interest which was felt to the
remotest corners of the United States. That, however,
was in the early days of the reconstruction of our
navy, when the putting of a new warship to the test
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euvering qualities, which it would be difficult to match
in any of the world’s navies—always excepting the
battleships of the new type carrying only the 12-inch
gun as their main armament.

The “Vermont,” which is being constructed by the
Fore Rivér Shipbuilding Company, of Quincy, Mass.,
is 450 feet long between perpendiculars, 76 feet 10
inches broad, and draws at mean draft 24 feet 6 inches.
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armor. On each beam there are mounted two turrets,
each containing two 8-inch 45-caliber guns, the bar-
bettes being protected with armor from 4 to 6 inches
in thickness, and the turrets with armor 6% inches in
thickness. The central casemate battery, with its pro-
tection of 7 inches of armor, is pierced by twelve case-
mates, in each of which is mounted a 7-inch, 50-caliber
rifle. On the main, upper, and superstructure decks

[ —

Ferward 12-Inch Guns and Turret of Battleship “ Vermont® at Close of

Trial in Snowstorm

was an event of rare occurrence. Now these speed
trials come at such frequently recurring intervals, that
they have lost their novelty, and to some extent, their
interest.

This acceptance of the success of our warship trials
as a foregone conclusion, and the lack of the one-time
interest in the trials, afford the best evidence both of
the rapidity with which our navy has been built up,
and of the excellent work which is being done in our
shipbuilding yards. During the past year cruisers and
battleships which are the peers of any afloat have
passed successfully through their trials in rapid suc-
cession, and with a wonderful uniformity of success.
The latest of these is the battleship “Vermont,” one
of the ships of the improved “Connecticut” class, which
embodies some improvements in armor distribution and
in less important details over the type vessel. Includ-
ing the “Louisiana” and “Connecticut,” the United
States navy has, at present, six powerful battleships
of the “Connecticut” type under construction or com-
pleted, namely, the “Connecticut,” “Louisiana,” “Kan-
sas,” “Minnesota,” “New Hampshire,” and “Vermont,”
all of 16,000 tons displacement and 18 knots speed.
These vessels will form a homogeneous squadron,
identical in speed, power, radius of action, and man-

By courtesy of the Boston Herald.

Her designed speed, which was exceeded on the trials,
is 18 knots an hour with 16,500 horse-power; her coal
supply is large, the total bunker capacity being 2,200
tons. The armor protection consists of a continuous
water-line belt of an even thickness through its verti-
cal section, which has a maximum thickness of 9 inches
amidships and tapers gradually toward the bow and
the stern. Associated with this belt, and sloping at
the sides to meet its lower edge, is a protective deck
which is 1% inches thick on the flat amidships,
3 inches on the slopes, and 3 inches in thickness for-
ward and aft of the main barbettes. Above the main
belt is a wall of side armor, 7 inches in thickness,
which extends between the main 12-inch barbettes,
and reaches vertically from the top of the main belt
to the level of the upper deck. The main belt and the
7-inch side armor are associated with transverse bulk-
heads extending from the side of the ship to a connec-
tion with the barbettes. There is a conning tower
with 9 inches of armor forward, and a secondary con-
ning tower aft protected with 5 inches of armor.

The armament is numerous and very powerful. It
consists of four 45-caliber, 12-inch guns carried in two
turrets, forward and aft, the barbettes being protectad
with 10 inches, and the turrets with 12 inches of

Ice on Forward Bridges and Superstructure.

are mounted twenty 14-pounder, 3-inch guns, for re-
pelling torpedo attacks. The armament also includes
twelve 3-pounders, four 1-pounders, four machine guns,
and two 3-inch field guns. There are also four sub-
merged torpedo tubes for firing the new and very pow-
erful and fast 21-inch torpedo. The ‘“Vermont” has
been fitted as a flagship, and she has accommodations
for 916 officers and men.

The standardization trials of the “Vermont” took
place on December 5; her four-hour full-speed trial on
December 7; and this was followed by her twenty-four-
hour trial, which ended December 8. On the four-
hour run the highest speed recorded was 18.58 knots
for 119.013 revolutions per minute, and the average for
the four hours was 18.33 knots for 117.12 revolutions
per minute. This performance is particularly credit-
able because of the fact that it was made under ad-
verse conditions of strong wind and bitterly cold
weather. Particularly fine was the twenty-four-hour
endurance run. The contract called for 13,200
horse-power to be developed by the engines on this
run, without any limitations as to speed. The condi-
tions met with were those of “extreme cold, thick
snowstorm, and a heavy gale of wind.” Nevertbeless,
the horse-power developed by the main engines during

THE 16,000-TON BATTLESHIP “ VERMONT,” WHICH RECENTLY AVERAGED 17.43 ENOIS ON A 24-HOUR RUN IN A BLINDING SNOWSIORM AND STRONG GALE.
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the run was approximately 14,500, or 1,300 in excess
of the contract, and the average speed was 17.43 knots.
The heavy spray thrown up over the bows during this
run froze upon the forecastle deck and the bridge, with
the result that, when the ship returned to the harbor,
she presented the extraordinary appearance shown in
the accompanying engravings, for which we are in-
debted to the courtesy of the Boston Sunday Herald.
—_— - —————

REVIEW OF THE YEAR 1906.
(Continued frem page 5.)
power tonsists of two 85-horse-power motors driving
fcur propellers, two on each side of the ship. Another
new dirigible is the latest French airship “La Patrie,”
331 feet in diameter by 196 feet long, and driven by
a 70-horse-power motor, which is credited with a speed
of 30 miles an hour. This airship was built by the
Lebaudy brothers for the use of the French govern-
ment on the same general lines as the “Lebaudy”’ air-
ship. The most successful trip occurred on November
26, when the airship sailed for two hours and twelve
minutes, and covered a distance of 57% miles. A trifle
larger than the “Lebaudy” airship is the new machine
of M. Henry Deutsch, known as the “Ville de Paris.”
It is 196.85 feet long, 35.43 feet in diameter, and is
driven by a 70-horse-power Panhard motor. Although
the dirigible airship has received the most attention,
the European inventors have done some meritorious
work with aeroplanes, and mention should be made of
those of Bleriot and of Santos Dumont. The latter,
which is built on the lines of the Wright brothers’ ma-
chine, recently managed to rise above the ground for
a brief flight of a few hundred feet. The balloonists
have been exceedingly active during the year, and
world-wide interest was aroused by the great interna-
tional race for the Bennett cup, when sixteen balloons,
representing seven different nations, started {rom
Paris and met with varying fortune. Seven of the
machines crossed the English Channel and landed in
England, the greatest distance, 402 miles, being cov-
ered by the American contestant Lieut. Lahm, who
landed near Whitby, in Yorkshire. This distance was
exceeded later in the year by am independent trip, not
in a contest, made by Mr. Leslie Bucknall, an English
aeronaut, who, starting from London, landed at Vevay,
on Lake Leman, after covering 472 miles, the trip
being remarkable alike for the distance covered and
the high speed. With a view to stimulating the devel-
opment of the aeroplane, the London Daily Mail re-
cently offered a prize of $50,000 to any one who will
travel by aeroplane from London to Manchester in one
day. This was followed by an offer of the London
Daily Graphic of $5,000 to the inventor who should fly
with one or more passengers between two given points
not less than one mile apart. Other prizes offered in
England bring the total up to about $70,000. In the
United States the Aero Club of America has offered a
$1,500 prize for a balloon race at the Jamestown Ex-
position.
ATUTOMOBILES AND MOTOR BOATS.

That the automobile industry has settled down to
certain fixed types, and that improvement is to be
looked for, from now on, more particularly in details,
is proved by the fact that in any review of the year’s
work it becomes increasingly difficult to find any nov-
elties of a radical and far-reaching character. This
was evident at the seventh annual show of the Auto-
mobile Club of America, in which it was evident that
the makers had approximated so closely one type and
standard of excellence that a visitor failed to observe
those broad points of difference between the machines
which formerly lent a stirring interest to the technical
review of these annual shows. The gasoline motor
still reigns supreme. While the makers of steam and
electrical machines are turning out a product of the
highest excellence, these types give no signs of ever
again becoming serious competitors of the automohiles
driven by internal-combustion engines. The electric
motor promises to find its most successful field of work
in the propulsion of heavy motor trucks and delivery
wagons, of which some splendid specimens were shown
at the late exhibition.

The public interest in competitions both of speed
and endurance remains unabated. At the Ormonde-
Daytona meet, held early in the year, new world’s
records were made in almost every event. The most
sensational feat was that of the Stanley steam racer,
which covered the mile on the smooth sands of the
beach in 28 1-6 seconds at a speed of 127.65 miles an
hour. The 200-horse-power Darracq racer won the
2-mile race, covering the distance in 58 4-5 seconds at
a speed of 122.46 miles an hour, which is the fastest
speed ever made by a gasoline automobile. The 100-
horse-power Napier racer secured the 100-mile record
of 1 hour, 15 minutes, 40 2-5 seconds, at a rate of
speed of 79.28 miles an hour. Later in the year oc-
curred the Automobile Club of America’s 2-gallon fuel
efficiency contest, which was won by a four-cylinder,
air-cooled Franklin runabout, which covered a distance
of 87 miles at a fuel expense of 0.613 cent per ton-mile.
The 24-herse-power air-cooled Frayer-Miller car cov-
ered 47.9 miles at the phenomenally low cost for fuel
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of 0.517 cent per ton mile. Toward the close of the
year the annual Vanderbilt cup contest was run off
with its usual brilliant success, although, as usual, the
honors went to the foreign machines. The race was
won by a 100-horse-power Darracq, driven by Wagner,
who covered the 297.1 miles of the course at an aver-
age speed of 61.43 miles an hour, the second place
being taken by a 120-horse-power Fiat driven by
Lancia, whose average speed was 60.84 miles an hour.
The failure of the American cars was attributed almost
entirely to the failure of the non-skid tires with which
all the contestants had to be equipped, because of the
rather greasy condition of the track. The best of the
American machines, notably the Locomobile and the
Thomas, seemed to have plenty of speed; but they were
so severely handicapped with tire troubles as to have
no chance at taking a leading place. That they pos-
sessed the speed is evidenced by the fact that the fast-
est round of the course made by any contestant was
credited to the 110-horse-power Liocomobile, which cov-
ered the distance in 26 minutes and 21 seconds. That
these races exert a beneficial effect upon the interests

‘of automobiling in more ways than one is shown by

the fact that as the result of the last Vanderbilt cup
contest a 60-mile special automobile highway, on which
the future contests will be held, is being built on Long
Island for the exclusive use of automobiles. Other
highways of the same kind are proposed, and it may
prove that this venture marks the first of a system of
such roads, which may ultimately cover the country.

It begins to look as though the application of the
internal combustion motor to boat and ship propulsion
will, in the future, find its most successful field not in
flimsy high-speed racing craft, but in staunch, service-
able, sea-going launches and cruisers, and ultimately
in the propulsion of various types of merchant craft.
The record for racing craft still remains at the speed
of 30% miles an hour at which it was placed by the
I'rench motor boat “Antoinette” in the year 1905. An
interesting development of the racing craft is that of
the hydroplane type, several of which have been
illustrated from time to time in the columns of the
SciENTIFIC AMERICAN. In this type an effort is made
to lift the boat clear, or partially clear, of the water
and drive it along on a series of slightly inclined
planes. A vessel of this type was recently tried on
western waters, and two others in France, the latest;
type being that of Levavasseur, which consists of a
front boat holding the motor, to which is attached a
light wooden frame for carrying a long tail at the rear
end of which is the propeller. The gasoline motor has
been applied successfully to a torpedo boat by the
Messrs. Yarrow in London, who produced a little ves-
sel weighing only 8 tons which has shown a maximum
speed of 26 knots an hour and has a radius of action,
when carrying one ton of oil, of about 300 miles. This
vessel has been purchased by the British Admiralty,
and is likely to become the pioneer of a new and very
useful type of torpedo craft. The producer-gas engine,
also, is making progress in its application to the pro-
pulsion of vessels. The Thornycroft Company have
rec-atly constructed a vessel which is driven by a pro-
d. or-gas engine of 500 horse-power, while the Otto
Gas Engine Company have already fitted their pro-
ducer-gas engines to a dozen or more vessels, the power
ranging from 35 to 90 horse-power. The latest suc-
cess of this company was realized with a flat-bottomed
barge of 240 tons, which is driven by a four-cylinder,
100-horse-power engine. The vessel has proved to be
highly economical in operation, as will be seen by the
fact that during a single year 5,200 tons of freight
were carried, representing nearly 2,000,000 ton-miles at
a cost of about one-fourth of a cent per ton.

MERCHANT MARINE,

The most significant event of the year in the mer-
chant marine has been the steady advance in the per-
formance and popularity of the steam turbine, as a
drive for ships of all types, sizes and speeds. It is
true that in proportion to the number of ships afloat
or even of those building, the number of turbine-driven
vessels is, as yet, very small; but the uniformly ex-
cellent results obtained with the latest and most im-
proved forms of marine turbines point with increasing
emphasis to this as the ultimate type of engine for all
vessels, unless we except the tramp steamers of large
capacity and low speed. The year has witnessed the
launch of the two Cunarders, the weight of each ves-
sel as she went down the ways being over 16,000 tons.
These ships, 786 feet long, 88 feet broad, 60 feet
deep, and of 45,000 tons displacement, are considerably
the largest afloat. Their contract speed is 25% knots
on trial; their contract horse-power 68,000, The
“Lusitania” will make her maiden voyage to this port
in the summer and the ‘“Mauretania” in the Ilate
autumn of 1907. Outside of these vessels and a sister
ship to the “Kaiser Wilhelm II.” being built for the
North German Lloyd Company, all of the new trans-
atlantic liners, now under construction, belong to the
large, moderate-speed, freight-and-passenger type, rep-
resented by the “Kaiserin Auguste Victoria,” of the
Hamburg-American l.ine. which made her maiden voy-
age to this port during the year, and the new “Adri-
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atic,” of the White Star Line. A vessel which excited
considerable comment on her appearance at this port,
was the great auxiliary clipper “R. C. Rickmers,”
which has the distinction of being the largest sailing
ship afloat, her length being 441 feet, and her dis-
placement 11,360 tons. She is equipped with an aux-
iliary steam engine of 750 in icated horse-power. Un-
der steam she can make from 6 to 8 knots an hour,
and under sail she has made 16 knots. Shipping inter-
ests in_the United States are in a bad way, at least as
far as the deep-sea carrying trade is concerned. Ship-
building on the Great Lakes is, as usual, in a wonder-
fully prosperous condition; and for the coastwise
trade, several excellent vessels, some of them turbine-
driven, have been built or are under contract. The
only salvation of our deep-sea shipping will be the
passage of the Shipping Bill, of which, thanks to the
assistance of the President, there seems to be at last
some real grounds for hope.

Meeting of the .American Association tor the
Advancernent of Science.

The Fifty-seventh Meeting of the American Associa-.
tion for the Advancement of Science was opened at
Columbia University with a very large attendance at
10 A. M. on Thursday, December 27, by the retiring
president, Dr. C. M. Woodward, who introduced to
the Association the new president, Dr. W. H. Welch.
An address of welcome was: made by Dr. Nicholas
Murray Butler, president of Columbia University,
which Dr. Welch followed with a reply. At the ad-
journment of the general session, the various sec-
tions met at their respective meeting places. Inter-
esting papers were read in the departments of Mathe-
matics and Astronomy, Physics, Chemistry, Mechani-
cal Science and Engineering, Geology and Geography,
Zoology, Botany, Anthropology, Social and Economic
Science, and Physiology and Experimental Medicine.

—_——— 4 ——
Preserve Your Papers; They are of Permanent Value

By taking a little trouble, when a paper first comes
to hand, it may be preserved to form a permanént and
valuable addition to the reading matter with which
everyone should be supplied. We furnish a neat and
attractive cloth board binder, which will be sent by
mail, prepaid, for $1.50. It has good strong covers,
on which the name ScieNTiIFIC AMERICAN Or SCIENTIFIC
AMERICAN SUPPLEMENT is stamped in gold, and means
by which the numbers may be securely held as in a
bound book. One binder may thus be made serviceable
for several years, and when the successive volumes,
as they are completed, are bound in permanent form,
the subscriber ultimately finds himself, for a moderate
cost, in possession of a most valuable addition to any
library, embracing a wide variety of scientific and gen-
eral information, and timely and original illustrations.
Save your papers.

The Currernt Supplement,
The current SvprrieyeNt, No. 1618, opens with a

handsomely illustrated article on “The Treasures of
Cuma.” Dr. Wilhelm Haacke writes a popularly
worded article on Mendel’s law of heredity, which law
taken in conjunction with the work of De Vries may
be said to have partially upset the Darwinian view of
heredity. Another biological article of rare interest
is that by Prof. E. Korschelt, on Regeneration and
Transplantation in Animals. Mr. John D. Shoemaker
contributes an entertaining account of electricity in
the treatment of disease. President Roosevelt’s mes-
sage on the Panama Canal is concluded. Among the
minor articles may be mentioned those entitled Heat-
ing of Feed Water to Approximately Steam Tempera-
ture, Colors for Book Edges, the De la Vaulx Air-
ship, and a Wick Carbureter. Those interested in
home experimental science will find Mr. A. Frederick
Collins’s article on an easily made high-frequency ap-
paratus well worth reading. Mr. Collins removes the
general impression that currents of high frequency
and high potentizl can be obtained omly with appa-
ratus of special construction and shows how either
D’Arsonval or Oudin currents can be produced by a
high-frequency apparatus which can be easily made
at home and which consists of a plunge hattery of six
cells, an induction coil giving a two-inch spark, a
pair of one-pint Leyden jars and an inductance coil.
By far the most important  paper which was read at
the recent meeting of the American Society of Me-
chanical Engineers was that of Mr. Fred W. Taylor
on the Art of Cutting Metals. An abstract of this
paper is published. Mr. Taylor’s work is probably the
only treatise to be found in print on modern work

with tool steel.
———— e O ——— ——— —————

Since 1891, the electrolytic copper refining industry
has undergone enormous expansion, chiefly in America,
and the number of electrolytic refineries in existence
in 1905 was stated to be thirty-two, distributed as fol-
lows: United States, nine; Germany, nine; United
Kingdom, six; France, four; Russia, two; Austria-Hun-
gary, two. To this total of thirty-two must be added
four refineries, which are reported to he working in
Japan.
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THE HEAVENS IN JANUARY,
BY HENRY NORRIS RUSSELL, PH.D.

The principal astronomical event of this month is
a total eclipse of the sun, which takes place on the
13th. The track of the moon’s shadow is less conven-
iently placed than at some recent eclipses, as it lies
almost entirely in central Asia. Beginning in south-
eastern Russia, the shadow crosses the Caspian Sea,
and passes over Turkestan, then into the deserts of
Mongolia, and leaves the earth in Manchuria. The
only practicafble stations for observation are in Rus-
sian Turkestan. The partial phase is visible over
almost the whole of Asia.

Of more interest tc us is an eclipse of the moon,
which occurs on the morning of the 29th. This eclipse
is not total, but may be called a large partial eclipse,
since seven-tenths of the moon’s diameter is immersed
in the earth’s shadow. Observers in the eastern
United States will see very little of it, for it begins
at 7:06 A. M. Eastern standard time, and the moon
sets soon after. On the Pacific coast most of the
eclipse can be seen, and the whole course of it will
be visible in Hawaii and Alaska, and over a large part
of eastern Asia.

The splendid winter skies are now in their glory.
The principal constellations now in sight are shown
on the accompanying map,
Starting in the north, we
find the Little Bear hang-
ing very uncomfortably
head downward from the
Pole star. Below- him is
the Dragon, whose head is
close to the horizon. The
Great Bear is climbing to-
ward the zenith, and fills
a large part of the north-
western sky. On the right
is the Lion (Leo) just
rising, and farther south
the head of Hydra the Sea
Serpent. Above these is
Cancer the Crab, a faint
constellation, containing a
fine star cluster, visible to
the naked eye, and mark-
ed on our map by the name
of the Beehive. Higher
up are the Twins and the
Little Dog, both fine con-
stellations, the first con-
taining the two bright
stars Castor and Pollux,
and the second a single
very bright star, which
since the days of the
Greeks has borne the name
of Procyon.

Nearly overhead is Au-
riga the Charioteer, whose
principal star Ca.pella
(marked with the letter a
on the map) is even
brighter than Procyon.
South of it, and also near
the zenith, is Taurus the
Bull, to which belong the
groups of the Pleiades and
the Hyades, the latter in-
cluding the red star Alde-
baran. Below this-is. Ori-
on, the finest group in all
the heavens, which needs
no = introduction. Below
again is thé Great Dog.
Sirius, its principal star, is
o0 much brighter than any other in the heavens, that
it throws its neighbors into, the shade, but even if it
was blotted out, the constellation would be a conspicu-
ous one, especially the irregular cross of stars some
15 deg. southeast of Sirius. Below Orion are the small
constellations of the Hare and the Dove. To the right
and directly due south is the long curving stream of
Eridanus, which extends southward below our horizon
to stars that we never see.

In the southwest is another very large constellation,
Cetus the Whale. The remarkable variable Mira be-
longs to this group, and bears the letter o, by which
it is indicated on the map. At the beginning of De-
cember it was unusually bright, of the second magni-
tude, and the brightest object in the constellation. It
is now fading slowly, and by the end of January will
probably be barely visible without a telescope. We
may expect to see it again in September or October, in
preparation for the next maximum, which is due about
November 1, 1907. Aries the Ram is north of Cetus,
and north of it are Perseus and Andromeda. The great
square of Pegasus is low in the west, and Cygnus the
Swan is setting in the northwest. The bright group
of Cassiopeia, the less prominent one of Cepheus, and
the unimportant Camelopard—all three near the Pole-
complete our list.

WOTLLOH, Wl 336mr

At 11 O'Clock: Dee.7
At 1036 O’Clock: Dec.15
At 10 0’Clock: Dec.23
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THE PLANETS.

Mercury is morning star all through January. He
is, however, visible only in the early part of the
month, when he rises about 6:30 A. M.

Venus is likewise morning star, and attains her
greatest brilliancy on the 4th. She is in Scorpio, and
rises between 4:30 and 5 A. M. all through the month.
With the telescope she appears as a crescent, which
rapidly widens until it becomes nearly a half-moon.

Mars is morning star in Libra, and rises at about
3 A. M. in the middle of the month. He is a long
way from the earth, and pretty faint. Jupiter is in
Gemini, just past opposition, and dominates the even-
ing sky. The markings on his surface, ever changing
with his rapid rotation and the motions of his four
bright satellites, make him one of the most interest-
ing of all telescopic objects.

Saturn is evening star in Aquarius, and sets at
about 9 P. M. in the middle of the month. Uranus is
morning star, too near the sun to be observed.

Neptune is in Gemini, and comes to opposition on
the 2d. His position is then in R. A. 6h. 48m. 33s.
Declination 22 deg. 4 min. north, and his apparent
motion at the rate of —T7s. in R. A. and +9 sec. in
declination., He is about midway between the stars
¢ and s @Geminorum, but is too faint to be seen with-
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ERIDANUS

At 944 O’Clock: December 0.

out a telescope, or identified without a good star map,
except by his motion, or, with a telescope of some
power, by his disk.

Two comets are now in sight, both telescopic.
Thiele’s comet, mentioned last month, is moving north-
westward from Leo into Ursa Major. A fainter comet,
discovered by the Rev. J. H. Metcalf at Taunton, Mass.,
is in Eridanus, moving very slowly. Both are receding
from the earth and sun, and growing fainter,

THE MOON.

Last quarter occurs at 9:39 A. M. on the Tth, new
moon at 12:49 A. M. on the 14th, first quarter at 3:34
A. M. on the 21st, and full moon at 8:37 A. M. on the
29th (during the eclipse). The moon is nearest us on
the 12th and farthest off on the 25th., She is in con-
junction with Mars on the 9th, Venus on the 11th,
Uranus and Mercury on the 13th, Saturn on the 17th,
Jupiter on the 26th, and Neptune on the 27th—none
of the conjurrctions being close.

Princeton University Observatory.

_——— e, r-—
American Cement in India.
BY CHARLES A, SIDMAN.

The continued increase in the use of cement is mak-
ing it one of the largest exports we have. In these
days of modern and sanitary wuilding, it is used to a

- were the best for this purpose.
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great extent for foundations, taking the place of the
old-fashioned style, that of thinking that stone walls
Its uses are unlimited,
and every day sees some new application. Founda-
tions, fancy columns, bridges, rustic seats, walks, and
numerous other articles are made out of this com-
modity. Consul General Michael, of Calcutta, reports
that in India the use of cement is very extensive. They
consider it the best for all particular work. It is
used in laying brick walls in foundations, and if
wood is used for structural purposes, it is laid in
cement wherever possible. Floors, moldings, cornices,
and outside and inside trimmings are made of sand
and cement. Wherever cement can be used to guard
against vermin, especially the white ant, it is freely
used. Houses that have flat roofs are covered with
brick dust and particles of brick mixed with cement
and stamped down hard. Pitched roofs are covered
with corrugated iron or tile, and then solidly covered
with cement and sand. These roofs last well and re-
quire little repair. Artificial stone is extensively man-
ufactured and vsed for building purposes and for pave-
ments and walks. Floors are laid in cement and made
ornamental by imbedding broken glass and china in
figures in the body of the cement. The outside of the
temples are made. in the same way and are very at-
tractive. Thus it will be
noticed that cement is in
general use and always
will be in India. The im-
ports of cement as long
ago as 1870 were valued at
$50,342, advancing in the
fiscal year 1900 to 729,478
hundredweight, valued at
$500,332, and in 1906 to
1,778,428 hundredweight,
valued at $1,070,275. The
imports of cement for the
first four months of the
present calendar year were
574,006 hundredweight,
valued at $333,427. The
supplies of cement for In-
dia come mainly from the
United States, Great Brit-
ain, Belgium, and Ger-
many. Inferior cement is
not wanted, but the best
cement is in good demand
at good prices.
R A

A novel and interesting
feature of the new United
States mint at Denver,
Col., is the sweeps room,
which is entirely differ-
ent from that at any other
similar establishment in
this country. This is the
department where the
precious metal is recover-
ed from the sweepings
and other waste matter.
In all the other govern-
ment plants, the dry pro-
cess is followed, wherein
crucibles, which have be-
come worn out in service,
old floorings which have
been torn up, sweepings
from the floor and from
old tin roofs on the build-
ing itself and those of ad-
joining structures, are put
through grinding ma-
chines provided for the purpose, and the usual prac-
tice is to sell this ground-up material to the highest
bidder, the bidders having been provided with sam-
ples on which to base their estimate of its value. In
the new establishment at Denver the wet process has
been adopted, and so effective is it in the operation
of reclaiming the fugitive metal, that the smelters
who have formerly bought the waste will no longer
have anything to do with it.

In following the wet process, the crucibles are
broken under the sledge and then passed through a
grinding mill. Upon being broken up to such a size
that the pieces will pass through an 80-mesh screen,
they are then fed over and through an amalgamator
having forty-two plates, into two settling tanks, where
the waste is chemically treated. All shot gold or
clippings are rolled into flakes in the bed of the
mill, and are recovered as such when the run is com-
pleted.

The amalgamator material is pressed out and is
melted into bars. The wet method dispenses with a
number of very objectionable features, which are
necessary with the dry process—for instance, the
black lead crucible dust, which in other mints has not
only caused much discomfort, but has been the meang
of seriously damaging the huilding,

A

Fl

At 9 0'@lock: Jan.7
At 8% O’Clock: Jan.14
At 8 O'Clock: Jan.22

In the map, stars of the first magnitude are eight-pointed: second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a
few), four-pointed; fifth magnitude (very few), three-wointed, counting the points only as shown in the solid outline, without the inter-
mediate lines signifying star rays.
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THE MANUFACTURE OF STEEL PENS.
BY L. A, HAWKES.

When, in the year 79 A. D. the celebrated volcano
Vesuvius belched forth fire, lava, and ashes, and de-
stroyed, among others, the beautiful historic cily of
Pompeii, it at the same time preserved in the ruins
of that city the first and only evidence that we
have of the early use of metallic pens. In ex-
cavating the ruins of the city, specimens of metallic

Scientific American

pens were found, which are now preserved in the
British Museum and the museum of Naples. These
specimens were made of bronze. Most of the early
metallic pens were made of this material, although
some were made of silver. The use of metallic pens
was very rare, and before the introduction of steel
pens, the implements most commonly used for writing
were stilos, brushes, reeds, and quills, all of which
are even up to this time used in some countries.

January §, 1907.

The quill ‘pen, which was the direct predecessor of
the steel pen, was so difficult to make, and its life was
so short, that efforts were continually made to pro-
duce something that would last longer and supersede
it. In the effort to do this various metals were used,
among them steel. The forms of the first steel pens
were copies of the quill pen, being both pen and. pen-
holder combined, or what is known to-day as the bar-
rel pen. They were slit similar to the quill pen.

F .‘- 4,—Mar| m.

Yige 6e—Tempermmg the Hardened Pens.

Pig. 7.—Grinding With Emery Wheels.

THE MANUFACTURE OF STEEL PENS.
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This style. of pen was used for a number of years,
but was very expensive, because as soon as the pen
was worn out, it was necessary to throw away practi-
cally both the holder and the pen, so that the nib part
was made separate, and the barrel part became the tip
of the penholder of to-day. This was a great economy,
and soon the pen took its present form, and the pen-
holder was made to hold it.

One of the objections to the early steel pens was

Scientific American

creased toughness to the steel. The number of times
necessary to put it through the rolls depends on how
thin the steel is to be rolled. Each strip is tested
with a micrometer gage, and should it be too thick, it
is again put through the mills, and if too thin, it is
laid aside for a pen for which a thinner steel can be
used. The steel which started 19 inches long has
been stretched to about 50 inches, and is then ready
for the pens to be cut from it.

II

Fig. 16 shows one of the most popular of these, the
Courier, No. 700. Raising is done in a peculiarly con-
structed screw - press, and the pens are removed by
compressed air.

Each pen is now carefully examined for imperfec-
tions in the previous operations, and as they.are soft,
it is necessary to harden them by heating them red
hot, and dropping into cold oil. The oil is removed
by centrifugal force and boiling lye, and the pens are

Fige 8¢ —The Slitting Machine.

their stiffness. This was overcome by the introduc-
tion of the side slits; by varying the size, shape, and
position of these side slits, a pen can be given any
resiliency desired.

The steel pen industry did not make any rapid ad-
vances until the adoption of the foot, drop, and screw
presses about the year 1825; then they were manufac-
tured in fair quantities, but their introduction was by
no means rapid, for even as late as 1860 to 1865 the
Quartermaster’s Department furnished the United
States army with the quill pens. The first steel pens
sold anywhere from 25 to 50 cents each, so that one
pen cost as much as will now buy from one-third to
one-half a gross of the better grades. In other words,
they cost from fifty to seventy-five times as much as
they do now. The consumption has increased very
rapidly, and at the present time the world probably
produces from ten to twelve million gross annvually,
of which the United States produces two million five
hundred thousand gross, and consumes over three mil-
lion gross.

Although the pen may be mightier than the sword,
its daily use by millions of people has made them
insensible to its importance; and those who have given
it a thought, believe that the sheet steel goes in one
end of a machine and the completed pen fdlls from the
other end. This is far from being the case, as there
are from twenty to twenty-eight handlings, the num-
ber depending on the style of the pen.

The following description of the operations is of
the manufacture. as carried out at the works of the
C. Howard Hunt Pen Company, manufacturers of
round-pointed pens, Camden, N. J., and describes the
most advanced methods and latest improvements.

The steel is imported from England, and consists of
selected sheets, 19 inches wide, about 5 feet long, and
0.023 of an inch thick; it is of the very highest grade,
American manufacturers not having attempted to
make this class of steel.

The first operation is to cut the sheets into strips
19 inches long and wide enough to cut two pens with
their points interlapping. These strips, which are
rolled hard and are too thick to cut a pen from, are
annealed by packing them in iron boxes and heating
them at a low red heat for a number of hours. 'They
are then gradually cooled under a hood to prevent
drafts striking them. When cool the strips are soft
and coated with a scale which is removed by a pickle
of dilute sulphuric acid. They are now ready to be

Fig. 10 Polishing and Coloring.

Cheap pens are cut from steel that comes in large
rolls ready for use, as it is impossible to roll this
uniformly. The pens that are made from it are very
irregular.

Pens are cut in screw presses provided with dies of
the desired shape. About two hundred styles of dies
are required for regular and imprint pens.

An operative can cut from forty to forty-five thou-
sand pens in a day of eight hours, and her hand will
move about seven miles in doing it. After the pens
have been cut they have the appearance pictured in

Fig. 11.—Packing the Finished Article.

Fig. 12. Fig. 13 shows the scrap that is left after the
pen has been cut from the steel.

The blanks are now pierced and side-cut as shown
in Fig. 14. These operations, to a large extent, deter-
mine the flexibility of the pen, and vary with the style
of pen, some pens requiring two and three handlings
in the piercing department.

The blanks having been cut from hard rolled steel,
it is now necessary to soften them by annealing.
This is done by putting them in large iron pots, heat-
ing them to redness for several hours, and then cooling
gradually. They are then soft and pliable and ready
to receive the name, which is the next operation, called
marking, as is shown in Fig. 15. Some pens have a
raised letter or design on them, called embossing. This
is done in a marking press.

After marking, the pen is raised, that is, brought to
the form that it is to have when finished. There are
on the market about two thousand styles of pens.

put through
t h e rolling
mill, and re-

duced to the
required thick-
ness, which
averages about
0.009 of an
inch. Theroll-
ing is known
as “cold-roll-
ing,”’ the strips
not being heat-

—~——

ed after the
first anneal-
ing. This Cut
gives an in-

Fig. 12.

Fig. 1.

Fig. 9.—Examining for Defects.

then dried in sawdust. This makes the pen very brit-
tle, so that it has no resiliency. In order to obtain the
latter quality, the pen is tempered by gradually re-
heating it until it has acquired the greatest toughness
and elasticity possible.

The pen now has a coating of oxide, which must be
removed by scouring. This is done by placing the
pens and a scouring material in tumbling barrels and
revolving them until they are bright. Girls then grind
the pens on emery bobs lengthwise and across the
nibs. Some pens have only one operation in this de-
partment, while others have two and three. Fig. 17
shows a pen which has been cross-ground, and Fig. 18
one which has been both cross and straight ground.
Pens are ground to enable them to hold the ink better,
and also give them more resiliency.

The pens are now ready for slitting. As it is neces-
sary to cut through the hardened and tempered steel
without damaging the point, it can be readily appreci-
ated that the tool for doing it must be one of the most
delicate., It is a miniature shearing machine with
knives of extreme hardness of absolutely perfect gage
to hold the pen, so that the shears will always cut
through the center of the point.

After the pens have been slit, as in Fig. 19, they
can be used for writing; but they would be very
scratchy and would stick in the paper. In order to
overcome this, the points are rounded and made per-
fectly smooth.

The final examination is now given each pen; expert
examiners sit before slanting desks on which is a slate
of black glass; the pens lie on this desk and the exam-
iners pick up one in each hand, pressing them on the
glass and looking at the cutting, piercing, marking,
raising, grinding, slitting, tempering, etc. Should the
pens have any imperfections in any of these opera-
tions, they are thrown into separate boxes, so that each
room can be charged with the amount of its waste.
This waste is then put in iron pots and heated so as
to prevent their being used, when they are sold for
scrap steel. There are 1,728 chances to make a bad
pen in every gross; consequently its manufacture re-
quires vigilant care. and inspection.

The pens are now polished, and, if they are to be left
gray, are ready for the lacquering operation; if they
are to be made bronze, blue, black, or any of the vari-
ous shades, they are sent to the tempering room, and
gradually reheated in a revolving cylinder until the
required color appears upon them, when they are
chilled quick-

\ .ﬂ"'-. 'T-‘ ly, so as to
f \\ .', \ /' " prevent t h e
g0\ i color chang-
[| (IU ) H“ / ;L ! ing. The pen
f is now practi-
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presery2s it. If the pens are to be plated with
bronze, silver, or gold, these operations are performed
while the pen retains its bright polish.

The pens are now ready to go to the boxing room,
where they are “counted” by weight. It will be found
impossible to put a gross of pens in the box intended
for them unless they are laid parallel. In order to
do this quickly and easily, they are put in a half-
cylinder and shaken. This quickly places them in a

parallel position, and by a very quick move of the'

operative they are dumped into the boxes, which are
then ready to be labeled and packed.

There is a story widely copied by newspapers that
the introduction of the typewriter had diminished the
use of steel pens. This is not only untrue, but strange
as it may seem, the typewriter has benefited the steel-
pen business. It has done this, by increasing the vol-
ume of correspondence a hundredfold, and called forth
return correspondence that would never have been
sent.

el

Capt. Amundsen’s Voyage and the Magnetic North
Pole,

Capt. Amundsen’s recent return from his Arctic ex-
pedition has prompted Fridtjof Nansen to publish his
views on the importance of the achievement in Mor-
genbladet, a Norwegian daily newspaper. Because of
the careful preparation of every detail, both scientific
and practical, and the excellent manner in which
everything has been carried out, in spite of the limited
means at the disposal of the explorer, this voyage, in
the opinion of Nansen, ranks among the most remark-
able of polar expeditions. The most important aim of
the daring Norwegian, viz., to locate the magnetic
north pole, has been realized as successfully as could
be hoped.

Our earth, as is well known, may be regarded as a
rotating magnet, the poles of which (viz., the mag-
netic north and south poles) do not coincide with the
geographical poles. In fact, the magnetic North Pole
is situated about 30 degrees south of the geographical
North Pole, toward Canada, somewhere in the neigh-
borhood of the meridian 100 degrees west of Green-
wich. The magnetic South Pole presumably lies at
the antipodal point, at a similar distance from the
geographical South Pole, in some unexplored Antarctic
region. No expedition has thus far been able to ad-
vance to the vicinity of the magnetic South Pole. For
this reason, as well as for the reason that it is nearer
to ourselves, the magnetic North Pole has been more
accessible.

Whether the magnetic North Pole constitutes a sin-
gle point or several points, or even an extensive re-
gion, has not yet been ascertained. Amundsen’s excel-
lent observations, after having once been worked out,
will however afford the most valuable material for
solving this problem.

In the neighborhood of the magnetic North Pole the
magnetic force, as is well known, is directed toward
the interior of the earth, at right angles to the sur-
face. The inclination is just 90 degrees, that is, a
magnetic needle, suspended by a thread so as to be
free to move in all directions, will adjust itself ver-
tically with the northern end pointing downward, or
else at an angle of 90 degrees to the horizontal
plane.

For this reason, an ordinary compass proves quite
inefficient at the magnetic North Pole or its neighbor-
hood, the downward-working magnetic force being un-
able to direct the compass needle in any given hori-
zontal direction. For the same reason, compasses will
gradually become “lazier” as they approach these parts
of the earth’s surface. Magnetic studies carried out in
the course of time under different latitudes have shown
the magnetic forces and the deviation of the compass
needle to be subject to highly remarkable and quite
enigmatic variations, which are either of short dura-
tion (e. g., daily variations, and what are called mag-
netic storms) or of long duration, extending over many
vears. From these observations the magnetic poles
themselves have been found to move in the course of
time. To explain this fact, many theories have been
advanced, which, however, are far from affording a
solution of the problem, as with all our endeavors to
arrive at a better understanding of these phenomena,
we have not had trustworthy systematic observations
at the neighborhood of the magnetic pole itself. This
gap has now been filled by Amundsen’s work, which
was crowned by exceptional success, and which may
be said to constitute the most valuable scientific ma-
terial ever secured by any North Pole expedition, hav-
ing been derived from the most interesting part of
the Arctic regions, the neighborhood of the magnetic
pole itself.

While the theory of terrestrial magnetism will thus
be indebted to the voyage of the Norwegian explorer
for a most valuable addition to its scope, other scien-
tific branches as well are likely to benefit by it, because
of the intimate connection existing between terrestrial
magnetism and the electrical phenomena of the at-
mosphere, as well as the physical and other conditions
of our earth,

Scientific American

A CHURCH BLOWN UP BY NATURAL GAS.

The town of Bunyan is located in the petroleum-pro-
ducing district of western Ontario, and a number of
the buildings are heated and lighted by natural gas,
which is piped from wells in the vicinity. One of
these buildings is the Baptist church at Bunyan. The
edifice was constructed with heavy brick walls sur-
mounted with a roof of shingles, while from the front
section extends a brick tower with a shingle top. The
church was heated by a large gas stove. The pipe con-
veying the gas became strained from the pressure, and
the odor of the escaping gas caused a search to be
made for the leak along the pipe which was laid under
the flooring. To examine the pipe, one of the search-
ers lit a match, with the result that an explosion took
place so violent that the side walls were almost
entirely blown out, as shown in the illustration.
Although as already stated they were composed of
brick, all but a small portion of the rear and front
walls were completely demolished, the material heing
scattered over the ground a distance of nearly fifty
feet from the building.

Strange to say, the roof was but little damaged, the
main injury being caused by settling in the center,
where the supporting wall had been carried away.
The front section and tower were uninjured, but a
chimney in the rear was partly demolished from the
shock.

The accident presents an interesting illustration of
the direction of the explosive force, which appeared to

The Walls Blown Out.
A CHURCH BLOWN UP BY NATURAL GAS.

be almost entirely lateral, not even a hole being blown
in the roof.

After-Burning in the Gas Engine,

According to the Engineering Times, Prof. Hopkin-
son, of Cambridge University, England, has used plati-
num resistance thermometers to investigate the ex-
plosions of homogeneous mixtures of coal gas and air
at atmospheric pressure and temperature. The mix-
ture was placed in a cylindrical vessel and fired by an
electric spark at the center. The platinum wire used
for the thermometer was exactly 1-1000 inch in diam-
eter. When the flame approached the wire there was
a sharn rise in its electrical resistance, and this could
be easily measured, for the wire was placed in series
with a battery of constant potential. When a ther-
mometer was placed near the spark it was found that
on ignition of the mixture there was a sudden rise of
temperature to 1,200 deg. C. It was found that if the
gas was fired in a closed vessel, whose volume did not
alter, the differences of temperature in various parts
of the vessel at maximum pressure after an explosion
of this kind varied as much as 500 deg. C. With weak
mixtures of gas and air it was found that the spread
of the flame was much slower. With one volume of
gas mixed with twelve volumes of air it was found
that 2% seconds elapsed before all the gas was burnt.
With a mixture of one volume of gas and nine volumes
of air the flame spread rapidly from the spark, and all
of the gas was completely burnt within 1-40 second.
The results are used to explain the phenomena of
“after-burning” in the gas engine; and it is argued
that the observed specific heat of the products of com-
bustion, together with the loss of heat during the pas-
sage of the flame through the compression space, ac-
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counts for all of the peculiarities of the gas engine
diagram.
—_—— -
Science Notes,

A realistic idea of the trade that is prosecuted in
the imitation of old masters by unscrupulous dealers,
especially for would-be collectors, is afforded by the
recent discovery that has been made in the Art Gal-
lery of Bath, England. Upon his death Sir William
Holbourne bequeathed his extensive art collection to
the civic authorities, and a building was especially
erected to house the bequest. For some years this
collection has been considered one of the most com-
prehensive and valuable extant. Recently, however,
the pictures were minutely examined by an eminent
expert, as doubts concerning their genuine character
had been circulated, despite the fact that other experts
had carefully investigated the collection and pro-
nounced the pictures to be genuine. As a result of this
last examination, however, no less than two hundred
have been proved to be spurious, and worthless except
as remarkably clever forgeries. The result of this
discovery has aroused skepticism as to the bona fide
nature of many of the art treasures possessed by
other art museums and private collectors, not only in
England but in other parts of the world as well. The
majority of these imitations are the product of Contin-
ental artists, and are so cleverly and skillfully exe-
cuted as to be almost impossible of detection.

In determining the difference between the longi-
tudes of two places, the comparison of their time, as
is well known, plays an important part. While this
comparison has so far been carried out by use of the
telegraph, telephones have recently been advantageous-
ly employed in determining the longitude of Brest as
compared with that of Paris. According to the Elek-
trotechnische Zeitschrift, two chronometers striking
half-seconds were used, of which one indicated mean
time and the other astronomical time, thus allowing
the coincidence process to be used. On the glass plate
of each of the two chronometers was arranged a
Hughes microphone inserted together with a battery
in the primary circuit of a transmission coil, while
the secondary winding was connected to the long-dis-
tance telephone circuit. The operators installed at
Brest and Paris respectively could thus watch the
stroke of the two chronometers while being in a posi-
tion to communicate by telephone. A variable re-
sistance inserted in the primary circuit of one of the
iwo stations enabled the two chronometers to be
synchronized, and the operator perceived the two
strokes with the same ear and with equal intensity,
thus seizing the coincidences with far greater accuracy
than in the event of the stroke of the near and distant
chronometers being detected with different ears. It
was possible to reach results within 1/100 of a second
of perfect accuracy.

A survey of the field of technical education shows,
first, a group of high-grade engineering schools pre-
paring young men for the leading positions in profes-
sional, industrial, and educational callings. These
schools are increasing their laboratory facilities, year
by year, and are steadily improving their instruction
in mathematics, physics, and chemistry, as a basis for
good engineering practice. The development in this
field will be the extension of the work beyond the re-
quirement for the bachelor’s degree or the engineering
degree. Just as medical schools add a year or more
of post-graduate study, so engineering schools in the
near future will extend their work into the realm of
post-graduate work. The need of engineering educa-
tion beyond the stage reached to-day in the ordinary
college was apparent to such a far-sighted educator as
the late President William R. Harper, of the Univer-
sity of Chicago. No engineering college has yet been
organized in the university, but the plans contemplate
a school that shall tower above all other schools of its
kind as the university itself towers above the small
college. A further survey of the field discloses a
number of ‘“cut, fit, and try-on” schools. These do
not devote their energies to any one subject or stratum
of education. They may teach art, high school studies
in general, engineering, photography, stenography,
cooking, dress making, library economy, or any other
subject for which there is sufficient demand to form
a class. These schools form an essential link between
the older and the newer phases of education; they
show the tendency of the age; in them the experi-
mental educational work is done and later special
schools are founded to carry on the work begun here
in a small and tentative manner. As evidence of this,
witness the course in library economy established by
Armour Institute of Technology in 1893 and after a
few years of successful life adopted by the University
of Illinois; also the numerous schools of domestic
economy following on the heels of the successful

courses given at Armour.
—— el

The new Cincinnati waterworks are now ready to
furnish about 12,000,000 gallons daily to the high ser-
vice system of the city. This supply is not filtered, as
it will be some time before purification worlss are built,
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A New Flexible Steam Packing,

The modern practice of using steam at high pres-
sures and temperatures has brought with it certain
problems which did not confront the engineer of ten
years ago with his low-pressure plant. The chief of
these problems is undoubtedly the question of suitable
packings, a question which grows rapidly more serious
as steam pressures are increased. Practically the only
high-pressure packings hitherto available have been
either metallic, hence rigid and unyielding, requiring
constant regrinding, or of rubber, which is not abso-
lutely impervious to steam, has not the necessary
wearing qualities, and cannot withstand high tem-
peratures. Recently, a new type of packing has been
invented by Mr. Frederick M. Ekert, which seems to
overcome the defects of previous packings. The ma-
terial is very tough and tenacious, and it is sufficient-
ly flexible or plastic to conform itself to all irregu-
larities, thus absolutely preventing leakage. It is
composed principally of rubber and ezbestos fibers
with which certain pore-filling substances are mixed.
The packing is absolutely impervious to water or
steam, and is a non-conductor of heat. Furthermore,
it is self-lubricating, owing to the presence of graphite
in its composition. It is made into valve disks, which
will withstand any pressure up to 450 pounds con-
tinuous service, and also in sheets for use on pumps,
cylinders, steamn chest covers, manhole covers, and
the like. Inh addition to these, a nickel-protected disk
is made for superhe'ated steam, which is adapted to
withstand temperatures up to 900 deg. Fahrenheit.

A similar material, in which cotton fibers are used
in place of asbestos, Mr. Ekert provides for the manu-
facture of puncture-proof automobile tires, mattings,
and the like.

A NOVEL DOOR LOCK.

A door lock of decidedly unique form has recently
been invented by Mr. Peter Ebbeson, of St. Paul, Neb.
While the construction of this lock is not complicated,
yet it has been ingeniously designed to prevent opera-
tion with a false key. Furthermore, it comprises a
latch of such form as to prevent shaking or rattling
of the door. As shown in the accompanying engrav-
ing, the lock consists of three disk-like sections, A,
B, and C, the disk B being stationary and the others
revoluble. The disks are mounted in a socket in the
door and project from opposite sides thereof. The
latch is operated by a pair of knobs at opposite sides
of the door, which are respectively secured to the
disks 4 and C. In the face of the disk A4 is an ec-
centric slot D, adapted to receive a stud projecting
from the door frame. By operating the knob of disk
A the latter may be turned to engage the stud in the
eccentric slot, thus locking the door. The disk C is
connected with the disk 4 by a series of bevel gears,
so that by operating the knob of disk C, it is possible
to rotate the disk A to latch or unlatch the door.
In order to lock the door, a novel mechanism has been
provided in the central disk B. As shown in the
cross-sectional view, a barrel E is mounted in this
disk. This barrel is provided with a bolt H, which is
adapted to engage a slot in one of the bevel gears,
and thus prevent rotation of the other two disks. In
the barrel E is a tumbler F, which is carried on a
short shaft mounted to slide in slots in the barrel.
This tumbler is provided with a projection at its up-
per end adapted normally to register with the central
one of three flanges G, projectihg from a block above.
Now, in order to unlock the latch, a key is inserted
in the barrel E, and this presses the tumbler F to the
position shown in dotted lines, when the projection
thereon clears the central projection @, and the bar-
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of the projection A. If a false key is introduced, as
shown at K in one of the section views, the tumbler
will be tilted up into engagement with the outer pro-
jections G.
HAND-OPERATED SHAPER,

The advantages of the shaper for finishing small
work are well known in all machine shops. To pro-
vide these same advantages for small shops which can-

A HAND-OPERATED SHAPER.

not afford power-driven machines or even for large
shops in which a shaper is only occasionally used, Mr.
S. N. Malterner, of Canton, New York, has invented the
hand-operated machine illustrated herewith., The ma-
chine consists of the usual frame provided with guide
shears at the top to receive the carriage which is form-
ed with the usual head, carrying an apron tool post
of common form. Below the tool post is the table on
which the work is clamped. The carriage is formed
on its under side with a rack which is engaged by a
gear segment rigidly attached to a transverse shaft
mounted in the frame. At one extremity this shaft
carries a hand lever whereby it may be rocked back
and forth and thereby cause the carriage to reciprocate
in the usual manner. On the frame of the machine is a
curved bracket formed with a slot in which a pair of
adjustable bolts are secured. These bolts project in the
path of the hand lever and serve as stops to limit
the stroke of the tool. If it should happen that the
position of the work upon the table is such that the
lever does not reciprocate at a convenient point, which
is generally the uppermost or approximately vertical
position, it is only necessary to remove either of the
stop bolts so as to enable the gear segment to be moved
entirely out of mesh with the rack. Then the carriage
may be adjusted to the desired position and after the
gear segment has again been moved into mesh with
the rack, the stop bolt may be secured at the proper
adjustment,

O

Physical Constitution ot the Heavenly Bodies.,
Some of the noteworthy of the numerous conclusions
arrived at by T. J. J. See in an article on the
physical constitution of the heavenly bodies,

published in Astronom. Nachr.,, are the fol-
lowing:

The mean specific heat of the sun must lie
between 05 and 6.8; it could reach the latter
value if all the elements present were as simple
as hydrogen. The heat and light from the sun
are held to be obtained from the interior solely
by radiation, and not by convection currents;
the gases in the interior are very transparent,
but on the photosphere some elements, such as
carbon, can give rise to clouds which are non-
transparent to light. Based chiefly upon the
density at the solar surface, the heat supply
of the sun is held to be sufficient to last 10
million years at the present rate; or taking
contraction into consideration, 30 million years.
As regards the earth before it had a solid crust,
the temperature probably was never sufficiently

A NOVEL DOOR LOCK.

rel may then be rotated to move the bolt H clear of the
bevel gears. The tumbler is held in normal position
by a pair of springs which bear against its shaft. It
will be observed that the ends of the tumbler are of
odd form, which the key must fit to prevent the tumb-
ler from tilting on its axis when being pushed clear

high for it to be self-luminous. On the major
planets the surface temperatures are consid-
ered to lie between 300 deg. and 800 deg. abs,
so that the surface can neither be thought of as rigid
nor self-luminous; these planets are not cooling down
at present, but are even becoming hotter. Prof. See
considers the monatomic theory, as applied to the sun’s
condition, to be the only one which gives results which
are in accord with known facts.
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The Standardized Staircase,

A system of standards is the order of modern life,
and in many directions standards are convenient if
not, in some cases, indispensable. We have, for in-
stance, standard gages for railways and tramways,
standard threads for wvarious screws, standard sizes
for boots, shoes, and gloves, standard qualities for
articles of food, standard weights and measures, coin-
age, and so on. But there are still some directions in
which the need of a standard is not only indicated
but is urgent. The desirability, for example, of stan-
dardizing the steps of all staircases is seen in the
fact that so often a fall on the staircase is due to
the irregularity in the height of the steps. A common
cause of accident on the staircase is the kicking of the
edge of a stair when ascending. In descending, also,
an irregularity in one step may easily upset the equi-
librium of a person. To the aged and infirm the de-
scent of an irregularly stepped staircase is a source of
terror. Yet how many staircases are constructed ab-
solutely alike as regards the height of the steps? We
should say very few; and not only is there little uni-
formity existing between different staircases but the
steps themselves in the same staircase are often ir-
regular. Staircases and the steps in them should be
standardized; there should be uniformity of height
and breadth, and in regard to the latter there should
be room enough on the step to accommodate the whole
foot from toe to heel, so that there is no undue call
on the energies when ascending, as by going on tip-
toe, so to speak, or any feeling of insecurity when
descending by reason of there only being room for the
heel. Serious falls on staircases are by no means rare
and a common cause of such accidents is the fact that
staircases are not standardized. Even in dark places
the staircase, if standardized, would be more safely
negotiated than a well-illuminated but irregular stair-
way. The perils of an ordinary ladder would be
enormously increased if the rungs were placed at ir-
regular intervals.—Lancet.,

WHEEL-FLANGE OILER,

The curves of street railways are usually so sharp
that it is necessary to keep them well lubricated in
order to prevent undue wear and screeching of the
wheels as they grind against the tracks. Aside from
the expense of keeping the curves lubricated, the prac-
tice of greasing them is extremely objectionable to
pedestrians who are liable to soil and ruin their cloth-
ing by contact with the oily substance. The accom-
panying engraving shows a method of obviating this
objection which consists in oiling the flanges of the
wheels instead of the tracks. The oiling device is ar-
ranged to be brought into operation at the will of the
motorman so that the lubricant is applied only when
needed and where needed, because it is on the flanges
that most of the friction occurs. This oiler is not lim-
ited to street railways, but is also applicable to the
curves of steam railways where much power has been
uselessly spent because heretofore it has not been the
practice to oil these curves. The device comprises an
oil chamber in which a wheel is mounted to rotate.
The wheel is provided with a wick which is seated like
a tire on the outer rim. Oil holes lead through the
rim of the wheel to the wick. The wheel does not
touch the oil in the chamber, but a loose chain which
hangs in the oil is turned by the wheel and serves to
feed the lubricant to the rim whence it passes through
the holes to the wick. In use the device is mounted
on a bracket in such position that it can be swung
against the wheel flange by the operationp of a lever.

DEVICE FOR OILING CAR-WHEEL FLANGES,

A portion of the oil chamber is cut away permitting
contact of the wick with the flange, and thus causing
the wheel in the oil chamber to rotate and feed the
oil to the wick. The inventors of this improved oiler
are Messrs. F. S. Baird and E. W, Carroll, of Congress,
Arizona.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

VIBRATOR.—E. B. JacesseN, Pittsfield,
Mass, The vibrator is for use in induction-
coils, Ruhmkorff coils, spark-coils, gas-engine
ignition-coils, and like coils, and devices em-
ployed in high-tension electrical work, the vi-
brator keing arranged to prevent sticking of
the contact-points, to allow minute adjust-
ment and secure locking of the parts after
the adjustment is made, to insure quick re-
sponse and to avoid waste of platinum and of
electric current.

Of Interest to Farmers,

MOWING-MACHINE.—G. ReBINseN and G.
CuTsFeRTH, Riddles, Ore. In this instance the
invention is an improvement in mowing-ma-
chines, and relates particularly to a track-
clearing attachment whereby heavy vines and
grasses may be cut at the outer end of the
sickle-bar to avoid clogging of the bar and to
aid the divider in separating the cut from the
uncut grass.

Of General Interest.

SURGEON’S NEEDLE-HOLBER. — H. H.
CLARK, Santa Cruz, Cal. The invention has
reference to surgical instruments; and the ob-
ject of the inventor is the production of a
device of simple construction which will facili-
tate the holding and manipulation of a sur-
geon’s needle. It has substantially the form
of a pair of forceps, presenting handles, pivot-
ally connected and having extensions adapted
to clamp together, so as to form jaws, adapted
to receive the needle.

MUSICAL WIND INSTRUMENT.—J. S.
Barrow, Johnson City, Tenn. The object of
the inventor is to provide an instrument hav-
ing a range of approximately two octaves
and permitting a beginner to readily learn to
play the instrument and allowing the produc-
tion of powerful yet soft tones without re-
quiring undue physical exertion on the part of
the performer.

RULE.—J. BENDER, Marioni Kan. In this
case the invention pertains to rules, and it is
intended especially to be used by artisans and
others for measuring the distance between
points where it is not feasible for the ends
of the rule to project beyond the points between
which the measurement is taken.

LIQUID-MEASURING DEVICE.—A. Yeu-
PELMAN, New York, N. Y. The object of this
invention is to provide a liquid-measuring device
under the control of an operator and arranged
for delivering liquids in accurately-measured
quantities and without any waste or danger
of wrong manipulation of the device by the
operator.

AUTOMATIC LATCH FOR  SLIPING
POORS.—J. R. HuGHES, Chama, Ter. N. M.
The invention has reference more especlally
to sliding doors (gates and the like) for cars,
Barns, warehouses, etc. One of the principal
objects is to provide a device automatic in
operation. A further object Is to provide an
automatically-engaging latch for car-doors and
the like which is entirely protected from ac-
cumulations about the same as dust and dirt
or ice and snow and which is easy working and
comparatively noiseless.

PUMP-ROD COUPLING.—LE Rey PITCHER, :
Oilcenter, Cal. The invention relates to oil-
well and other pumps; and its object is to
provide a pump-rod coupling arranged to per-
mit the convenient disconnection of pump-rods
from the pump to allow the withdrawal of the
pump-rods without danger of disconnecting the
pump-rod sections in case the pump-plunger is
sanded up.

BOTTLE.—S. G. Wisg, Gas City, Ind. The
purpose of this invention is the provision of
a simple, durable, and economic construction
of bottle wheredy the bottle will be difficult
to refill and if refilled the bottle cannot for a
second time be presented as an original pack-
age without evidence that it has been tampered
with.

APPARATUS FOR THE AUTOMATIC DE-
LIVERY, ON SALE OR HIRE, OF BOOKS,
ETC.—H. Per11N, 100 Rue St. Lazare, Paris,
France. The apparatus comprises a number
of compartments, each containing a book or
other article, the compartments being normally
closed by respective shutters. Each of the
latter corresponds to an unlocking device which
can be operated by hand through the medium
of a shaft or other common member and of:

a coin previously inserted in the unlocking de-:

vice. A summing up device registers the num-

ber of coins inserted in the apparatus.
STREET-CROSSING INBICATOR.—G. E.

Parmiir and M. H. CeHEN, Butte, Mont. One

purpose of the invention is to providé an
indicator which will carry two sign-boards at
angles to each other and which can be quickly
and conveniently set up and applied to a
corner of a building, no matter whether the
corner is a right-angle one or one in which
the corner is flattened or rounded off at the
meeting of its members.

POSTAL CARD.—EDITH M. MINER, Rath-
drum, Idaho. In this patent the invention is
an improvement in  postal cards designed
more especially as a souvenir and advertising
card. The object of the invention is the pro-
vision of a devieet of this character affording
censiderable space for writing, print, or pic-
tures, and for obscuring the same from view

'ferall_v stated, the invention consists
. structing a cabinet or any carrying-case with

‘ ber below

while in transit.
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DeBseN, Harrison, and W. GALLAGHER, Eliza-
beth, N. J. The invention is embodied in the
improved construction whereby an envelop or
box may be closed by engagement of the flaps
or opposite folding portions thereof, the en-
gagement being such that the envelop or box
cannot be opened without breaking it or
rupturing a portion of the same.

SHOE-POLISHING STAND.—W. O. BECK,
Chicago, Ill. In the present patent the in-
vention has reference to improvements in foot
rests or stands for convenience in polishing
shoes, the object being to provide a device
of this character so constructed as to he
readily attached to a closet-bowl so that the

dirt removed from the shoes will fall into
the bowl.
GRIP.—J. R. CrABILL, Carthage, Ill. Gen-

in con-

a cell of such size as to amply admit a man’s
arm to substantially the depth of the elbow,
leading into it preferably at one end, and a
handle to be grasped by the hand at the
Bottom of the cell near the center of gravity
of the loaded case, thus affording a bracing
means entirely surrounding the forearm.

Hardware,

REAMER.—W. TurNEY, Hyde Park, Mass.:
This invention has reference to improvements

in tools for reaming metal, the object being to
provide an expanding-reamer having a plurality
of cutting-corners and so constructed that there
will be no vibration, thus resulting in an even
and smoothly-finished cut.

JEWEL REMOVER AND SEATER.—H.
STRAW, Anacortes, Wash. The invention re-
lates to watch-maker’s tools; and its object
is to provide a jewel remover and seater ar-
ranged to permit convenient removal or inser-
tion of close-fitting jewels to bring the same
into proper position without danger of mar-
ring or otherwise injuring the jewels or losing
the same.

Machines and Mechanical Devices.

LIQUIDP-WEIGHING APPARATUS.—W. W.
GEeRGE, Winchester, Ky. The invention per-
tains to improvements in apparatus for weigh-
ing liquid as it discharges from a keg or other
receptacle, the object being to provide a de-
vice for this purpose of simple construction
that will accurately discharge the quantity
of liquid desired and then automatically close.

GRINDPING-MILL.—P. P, BELT, Fredonia,
and E. Urz, Newton, Kan. The intention in
this case is to produce a mill which can be
adjusted so as to grind readily to different
degrees of fineness, and which may be readily
repaired if the grinding-teeth become broken.
The invention relates to grinding-mills, such
as used for grinding corn, coffee, spices, wheat,
meat, etc.

BUTTON-CLEANING MACHINE.—C. G.
HeLLER, Newark, N. J. One purpose of the
invention is to provide a machine for cleaning
and polishing buttons, especially collar-buttons,
made of composition material and to so con-
struct the machine that the fins which are
formed on the buttons in the mold and which
remain thereon when the buttons are re-
moved from the mold will be completely re-

: moved from the rims and posts or shanks of

the buttons and such surfaces be rendered

smooth.

BELT-GUIDE.—M. E. DE GrREE and D. C.
MCALISTER, Flaxton, N. D. The principal ob-
jects of the invention are to so construct a
belt-guide as to prevent all wabbling and vi-
bration on the part of the belt and guide
itself ;
provide a convenient device which will take

also to simplify the construction and:
Jmarb’}!es to pass from this compartment to the

1

up little room and be capable of construction:

at a small cost and
injured in any manner.

COIN-FREE®P APPARATUS.—W. ABEL, 59
and 60 Friedrichstrasse, Berlin, Germany. This
invention has reference to automatic appa-
ratus for vending stamps, labels, or the like
which are inserted in the machine in strips or
hands. It belongs to those systems wherein
the power requisite for the cutting off of an
individual stamp or the like and for the for-
ward movement of the band is obtained from
one single source of power.

PUMP.—H. NaceL and J. E. NAGEL, Bruns-:
to:

wick, Neb. This improvement relates
pumps of that kind in which a vacuum-cham-
the piston and a compressed-air
chamber above the piston serve to prolong
both the inflow of water into the suction-
tube of the pump and the outflow from the
pump-barrel. It consists in the construction
and arrangement of the pump-casing with its
pressure and vacuum chamber and the piston
and valves,

Prime Movers and Their Accessories.

ENGINE-STARTER.—F. L. Orgr, Thurman,
Iowa. Mr. Orr’s invention refers to starters
for engines, more particularly of the internal-
combustion type, and has for its object novel
and improved means adapted for use with any
type of similar engine, whereby with power
stored into a suitable receiver the engine may
#e effectively started from any point of rest
of its crank-shaft.

ROTARY ENGINE.—S. 8. SADperus, Sarilda,
Idaho. The patentee arranges within a suit-

readily repaired when;

: burg, N. J.

able casing a rotary piston having side flanges
at its periphery to form an annular steam
chamber. The casing has fixed abutments at
diametrically opposite points adjacent to the
steam inlets, and the piston carries pivoted
blades which when they pass the abutments,
are forced upward by springs in position to
be acted upon by the steam for turning the
piston.

GASOLENE-ENGINE.—J. WaLsHE and E.
SwaNseN, Galesburg, Ill. In this invention
the crank-case is used for compressing air for
scavenging or clearing the cylinder of ex-
ploded gases by a prolonged blast through the
agency of an automatic pressure-valve, the
compression of the explosive charge being ef-
fected in an intermediate annular chamber be-
tween the cylinder and crank-case, in which
an annular piston works, which piston is
formed on the main piston and moves with it
to alternately draw in and compress the charge
for explosion.

BOILER-CLEANER.—C. H. PrescerT, East
Liverpool, Ohio. One object of the invention
is to provide a cleaner having a section slid-
ably mounted in the rear wall of the boiler
and having a nozzle which can be rotated to
permit the steam to be forced through all the
tubes of the boiler. Another is to provide
a nozzle which may be withdrawn into a recess
in the back wall of the boiler to protect the
nozzle from direct contact with the heated
gases of combustion.

ROTARY ENGINE.—C. McQuewN, Grove
City, Ohio. The invention relates to an en-
gine in which a stator incloses a piston, which
is mounted on and eccentrically of the engine-
shaft and arranged to be driven in the stator
by pressure of steam, the movement and ac-
tion of the steam being controlled by an abut-
ment having a combined circular and oscillat-
ing movement within a housing, which itself
is held to rock in an extension of the maln
stator. The engine may be constructed with
any number of units, the piston-surfaces of
which are set at 180 degrees apart, so as to
secure regularity of motion.

Ralilways and Their Accessories.

RAILWAY-SWITCH.—G. W. Le~NG, Lindsay,
Ind. Ter. The switch may be operated by a
man on the car without stopping the car.
It can be thrown from either position by a
car coming in either direction, and the track
mechanism, except the trips which are struck
by the shoe on the car, can all be located, if
desired, under the ties to prevent interference
by horses and vehicles.

Pertaining to Reereation.

VELOCIPE®PE.—Z. T. CARreLL, St. Louis,
Mo. Mr. Carroll’s invention is an improve-
ment in velocipedes and particularly in com-
bined rocking-horses and velocipedes. and the
invention has for an object the provision of a
novel construction whereby the figure of the
horse may be caused to simulate a galloping
action as the velocipede moves forward.

FISHING-REEL.—S. SyYgES, Rhoades, Ariz.
Ter. In the present patent, the invention is
an improvement in fishing-reels and it has,

among other objects, the provision of a reel.
that can be changed from a high to a low:

speed gearing controlled automatically by the
pull of the fish.

PUZZLE.—JENNIE E. VAN ANTWERP, Dent,
Minn. This puzzle consists of a round box
having fixed therein partitions and a wedge-
shaped apertured and grooved block, termed a
“bridge,” dividing the box into a plurality of
compartments. In one of these are placed
a plurality of spheres differing in size, the object
being to so manipulate the box as to cause the

second and thence over the bridge to the third
compartment,

Pertaining to Vehicles.

SUSPENSION MEMBER FOR SIX-WHEEL
VEHICLES. — C. H. LINDECKER, Briancon,
Villa Yvette, Hautes-Alpes, France. The inven-
tion relates to a system of suspension for six-
wheel vehicles ; and the object is to so construct
the system that all the wheels will be always
on the ground, however uneven the surface of
the road may be, and that the load will al-
ways be portioned out among the axles in the
same manner.

VEHICLE-WHEEL.—E. P. DameN, Phillips-
In this instance the inventiow-fas
reference to vehicle-wheels; and the object of
the inventor is the production of a wheel
which will have highly-resilient gqualities oper-
ating to reduce the shock which passes to the
body of the vehicle when moving over irregu-
larities in the road-bed. .

CHAFE-IRON.—C. T. McCLELLAND, Olympia,
Wash. Mr. McClelland has devised an im-

proved construction of a rub-iron or chafe--
iron for protecting wagon sides or bodies from :

wear or defacement of forward wheels in mak-
ing sharp turns. It is composed of two parts,
one being adapted to be secured to the wagon-
body and to hold the other, which is the wear-
piece proper, in such manner that it may be
removed when worn out and a new one sub-
stituted with convenience and dispatch.

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

JaNuary 5, 1907.
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters ot
no attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

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

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

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

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

Booksireferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(10281) J. B. asks: 1. What gas has
the most ascending power to the square inch?
How much ascending power has it to the
square inch? A. Hydrogen is the lightest gas
known, and has therefore the greatest lifting
power in a balloon; 1,000 cubic feet will lift
seventy pounds. 2. Can this gas stand being
slightly compressed? A. Hydrogen can be
compressed to any extent. 3. Can you give
a receipt for partially or wholly petrifying
wood and leather? A. If wood be soaked in
copperas or sulphate of copper and dried, and
the process be repeated till the wood is thor-
oughly saturated with the chemical, its struc-
ture when burned will remain in the peroxide
of iron left. Petrified wood in nature is an-
other thing. This is probably formed by the
slow action of silica. As a particle of wood
decays a particle of silica takes its place, and
finally all the vegetable matter is replaced
by mineral matter. This process has not been
imitated artificially.

(10282) J. D. C. writes: Please send
me a receipt for keeping cider sweet. Please
tell me also if it will stay sweet in vinegar
barrels. A. To preserve cider without fer-
mentation, it is necessary that it be made
from good fruit, rejecting all decayed apples,
and keeping all apparatus in a clean and
sweet condition during the manufacture of
the cider. The barrels or casks into which
it is put must also be clean and sweet. Vine-
gar barrels cannot be used, since they already
contain the germs of fermentation. SCIENTIFIC
AMERICAN SUPPLEMENT No. 313, price ten
cents, contains instructions for making and
preserving cider. In addition to the preser-
vatives, given in that article, you may use
salicylic acid, one half ounce to a cask of
fifty gallons. It is important to exclude the
air as much as possible from the cask all the
time, and to avoid stirring up the preservative
from the bottom of the cask where it set-
tles.

(10283) M. P. C. asks: 1. Please give
,the formula of a solution for a carbon-zinc
fbattery that is suitable for running a small
. motor. One in which the zines may remain in
when not in use. A. There is no cell using
zin¢c and carbon in which the zinc ought to
remain when not in action, excepting the sal-
ammoniac cells, and these are not adapted for
running motors. The best battery for the pur-
pose is the plunging bichromate battery de-
scrived in SUPPLEMENT No. 792, price ten
-cents by mail. 2. How many inches of zinc
should there be to one of carbon? A. The best
mode of arranging the zinc and carbon is to
place two carbon plates with a zinc plate be-
tween them, all to be of the same size. Both
surfoces of the zinc are then active. There is
no rule to determine the number of inches of
zinc to one of carbon. In the Leclanche cell
a rod of zine, 3¢ inch in diameter, is used for
a large surface of carbon.

(10284) G. R. R.asks: 1. How to pre-

serve eggs, so as to keep them good, a length
of time. A. A good method of storing eggs is
the following: Having selected perfectly fresh
eggs, put them, a dozen or more at a time, into
a small willow basket, and immerse this for
five seconds in boiling water containing about
5 pounds of common brown sugar per gallon
of water. Place the eggs immediately after on
trays to dry. The scalding water causes the
formation of a thin skin of hard albumen
next the inner surface of the shell, the sugar
effectually closing all the pores of the latter.
The cool eggs are then packed, small end
down, in an intimate mixture of one measure
of good charcoal, finely powdered, and two
measures of dry bran. Eggs thus stored have
been found perfectly fresh and unaltered after
six months. 2. Can you give a recipe for
|a cheap and modern stove polish? A. Stove
- I'olish.—Mix 2 parts copperas, 1 part powdered
bone black, and 1 part black lead with enough
water to give proper consistency, like thick
cream. Two applications are to be recom-
mended.

(10285) L.C. R. asks: 1, What is the
composition of the enamel used to insulate the
wires in electric heating apparatus and rheo-
stats and how can I prepare and apply it?
A. Clean and brighten the iron before apply-
ing. The enamel consists of two coats—the
body and the glaze. The body is made by fus-
ing 100 pounds ground flint, 75 pounds borax
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and grinding 40 pounds of this frit, with rBox]er tube cleaner, steam, D. F. Taber, ]Electrxc heaters, circuit opening device for, Lamps, manufacture of luminant for elec-
pounds of potters clay in water, until it isfp oyl H s 839,523, 839,524 J. Lo AFOr . iiiiiiiiiinaiins tric, Heany ................ i 39,585
brought (o the consistence of a pap. A coat | Book, copygholdl;r, ani’ tool Kkit, ac{)(;;'h'x})é: 839,651 g}sgg:g Ilgggglf’ agl vgnelx;;?)f‘s céﬁflhg aa 839,602 Irjgittgh tBl e e O G 839"744
of this being applied and dried, but not hard, Boolfm{‘an%me'fc H. Illwi?émhrison NI 839,643 ratus, B. BliW(j ................ r.‘?.. 839,096 Leatger,ooiy?;itg’, tlftmulllféd%r L. Guentler... 880,71
the glaze powder is sifted over it. This con-!Book' stand, reRere(x}me,Tuthec”e?I. & .S.mlth . 333‘3%;3 E}ggg:g rse;gll}lggor,HJ Bugxl;lgig 708, 839,709, §§9 713 Leather’ treating machine, |0 J. Glasel.
sists of 100 pounds Cornish stone in fine pow- . Boohbs‘, :Nli?i ring for loose-leaf, L. M. ’ !Electnc time st’utch dﬂllendel: """""""" 86:%@%5-?3115?1{; f%alcol;)isneeleafg ng.glgt;oaiwv
der, 117 pounds borax, 35 pounds soda ash, 35 i Boosteorr fengulatorJBljur . Sg?é%%(l)g Iﬁ]}llzgg‘;gﬂlwire isptlcet, C Jl. Dorff ; Level, E. H, Smith PO S

. . . )
pounds niter, 35 pounds sifted slaked lime, 13 | Bottle, non-refillable, A. E. Clar. 839,114 | Electrical gggvg;ter er%m% Ei]u.gchgort’f Effveelpr:é)é:ésn CorEsav(f;mewatu 3. Tatave
pounds white sand, 50 pounds of pounded white | gg::;g ;1311]1 gsg}}::llg, (1;7‘ S I}‘ﬂu:%lett .. ggg,gzg !E%ectrgcal iniicating device, G. Zapf Lifting and garrymg Epgg’fag;gr lm{‘ddm“ 839, 1486
glass. These are all fused togethmer, the frit |Bowling table, H. Wachtmann ............ 839:420:, ‘.’Cﬁﬂfﬁl resistance material, A @. Ben Lime ilglr)xwhet r, AR Klein .l 30a%e
obtained is pulverized. Of this powder 45 Box coun(}t;l}g and stacking mechanism, C. 839 130;Elec§rl(‘3all] switch and socket ke'y, ‘H L. Line test col:me:("tor; Al W::gmix.n.“ . ggg'igﬁ
ounds are mi it FRY e, ,130, mith ... 839,519 | Linotype machine, L. L. K .. o !
P ixed v&ltl.l pounil Of.SOia ash | Bracelet, G. Becker ...................... 839,538i Electroplating apparatus, dipping mechan- ! Lockygtrike 1. M Cuﬁhennedy . . gggggé
in hot water, and the mixture dried in a stove Bﬁﬁ?k‘ Igm‘r“ax}d kneader, A. A. Warner.. 839,443 ism for, D. F. Broderick ............. 839,719 | Locomotive ash pan, Hall & Loomer.... 839,754
is the glaze powder. After sifting this over | Bricks rod( ()i e aoldiny T ot 839,792 | Elevated carrier, E. M. Kehr ............ 39,391 [ Locomotives, traction drive for, W. Hans- ’

A . R 0 produce in e molding press, con- Elevator conveyer for store and office ser- mann ! 8

the body coat the cast iron article is put into,  veving device for all kinds of unburnt, vice, automatic discharging, W. H. Loom for weaving cross.woven fabr 59,140
a stove, kept at a temperature of 212 deg. toiBndge ?aet[:m.}]mnF ebaetton, T %?ég.ggg - Gfrmﬂg ........ i i, 839,467 Staubli ............... " 839 436

. . . . y ‘noettes. ... .. y eV Y
dry it hard, after which it is set in a mufile Broiling apparatus, M. G. Vartanian....... 839,23¢ U ;)’:ne otfr“f)ge.r.a.tfx.].g“?)para . 839,314 Irjgale]fca?frfdli ‘;{Vratll)xgs'ar?l?nx& Shi J 30057
kiln to fuse it into a glaze. The inside Of'Bronze, .apzl)gaer:rfgtst for removing superfl s, Elevator guard, Janssen & Barlow '.839:294 Luhucator,g Vpapllney & Damels.l.p.l?'...?... ggg’ggz
pipes may be enameled (after being cleaned) | Buckle, C. E. Smith ... .11 0000000 i gggig% Eﬁzgﬁiﬁnéab};&chﬁnf shutie, J;;&;Béi-:liﬁé T | breatord, Ckusiiie en eup or 2 iois B39T8T
by pouring the above body composition through Bﬂﬂﬁﬁg hlockts, n%anuf e rﬁ of, J. Sands.. 839,§5O for filling, E. Berger ..... SO 839,449 1 feed, F. W, 11.‘”“ ’;)rxilb Cupformgm 839,373
them while the pipe s being {urned around 10 DUNIRE Stone bock: avitn il Frogme & Co0002 | Bmbreldery bun€matc, N Eridhereer: .. s07 ' Mackings ownte on sy axie, Beivic wip:

i » 2ROPPEL & | piSIe cooler, €Xplosive, . s. Morton..... or

insure an equal coating. After the boiy haslBunﬁzclllscld]mliH..‘.,ﬁ..l .................. 839,510 | Engine regulating appar’atus, A. C. DE. Ra- [Maggxfylllgor’glass ft?;lt;;,h WJKemler ggg’ggg
become set the glaze pap is poured in in the Pumes ga' (g, Cl.uniés alverson. . .e ggg,igf Engitrf:usto’"éil't'oiﬁa.aifc.-.ﬁ..i\i.-ﬁd"'t ....... 839,318  Mail Woxes, door-operated alarm device for, !
same manner. The pipe is then fired in the ! Butter stirrer, E. Blanchat | 830714 | Engineers alarm, B. MeClintock.. .. .. 830503 MailF re%valn? aglﬁd"iéf{vb’riﬁg"éb'p}z'r'a'i:i]'s' 839,137
kiln. 2. What kind of cells should I use when Button, F. D. Schworm .................. 839,653 : Expansion nnlt, D. W. Bennett J. 8. Lanier ............ ! 839,607

Button-making machine, Embler & Rose... 839,740 | Explosive, C k. Bichel ... Mailing . cards h For mak o coin. 3
necessary to add an extra battery to a Queen | Cable-drying apparatus, E. Passkurg ..... 839,191 Eyeglass,' N. A. Vurgason [N 839,344 J g.I ’ ay’normac ine for making coin, 839,747
Acme bridge and how should they be connected ? Cage, G. W. C28 ..ovevvvvvrnnnennennnn. 839,453 | Fan or pump and casing therefor, centri- 77 Massage and  stimu ’
A. We cannot tell. We advise you to consult %ﬂn §86,Creamlng can, . fugal, S. C. Davidson ..... . 839,273 | th ... .. 839,649

. - We ar and air wbrake coupling, combined, E. Fan, ventilating, L. L. Holladay . 839386 Match box, Lliering 839'760
the makers of the bridge. Car IgéupVngre% G Bowars . .. Sgg,(ligf Fare tregllster and recorder, W. ' Match holder, M. Jaeger . 839,766

ng, F. J. Bowery . . y et al. ... oiiiiiiiiiiea, 839 €30 | Match receptacle and gas ke o ki i !

(1028@) J. H. asks: 1. Can you tell Car Coui){lilgﬁgr emergency kn - 939.771 Fare lilegislter operating mechanism,8 B. M. Jo})ce ....... gey,(‘ommatxon, 839,597

et N ) _ h DNE  ottiiieinereeieriiennnnss 771 Whistler ... .0 i 9,68 > i i ’
me if it is possible to get mica in solution, Car Ccurtsﬁn fastener, vestibuled, H. L. Feeder, Wwoiler. W. H. Brown.... 36 4 gggiisc Mattlgiegglogvorner fastening, spring, G. B 839,097
N o . . JATett ... 839,576 | Feeder protection, parallel, L. A. Hawkins. 8 Mattress support. J. S Fohnston ...l g
if so, how? A. Mica is not SOlUble-_ It may be Qar curtain, vestimule, W. H. Forsyth.... 839:282 Fence, A. Brin ey AT 8§g'§§§‘ Mzttf‘gg: susll)l%%l;)tlzt Jlfo% ':v?ohvnesnt-ovlv?ir.e ......... 839,481
ground to a powder and formed into a paste | Car door, H. L. Rogers ..... e 839,648 ! Fence-making tool, combined, W. S. Guinter 839'474, Beall ................. e Do
with shellac or some varnish. 2. Is there any Car fgg;);ls]t arrzri }heBlrlukfe' guide means for 839,721 |1Fv‘eegce pos: Tl J. BUry ..., 839,723 | Measure, liquid, F. W. Havlicek..........
form of silica soluble in water, or any other | Car draft gear, railway, G. 'ii"."Iift'téi'””:: 839,203 FenﬁZ glt)ﬁetelggr‘"lfm?mhmeﬁ. MStegenlg.u.l.“?. ggg égg Measurmi device, rope, D. H. [Littleton 839,490
simple solvent? A. There are soluble silicas. €r draft gear, railway, C. T. Westlake 839 350 ' Fender. See Car fender, Measuring di“n('«;“‘t'a'xiét: sLLein ...... 839'302

o« ands Car, dumping, S, F. Swanson .. 839 335|Iﬂernc quinate and alsumen, solution of Measuring instr t ,, L. Lein...... y

Soluble glass, sodium silicate, or potassium : Car fender, street, V. Viadutz ...... ... 8397 Trauke & Wolffenstein . © 839,232 T Dempeter ., DrIng SUPPOrt 101 00,368

silicate, is of this sort. These substances are | Car starter and mover, G. D. Rowell...... 839209'Fert111zer distributer, H. B, Veef}lix}i'.": 839,341 | Mechanical movement, 3. Hofmann ... .. 839,146

often called water glass. 3. I once saw some cg;‘ atggéleﬁs&i];grEMT Caxggfell . ggg %ggiFertéhlf]ers, making mseetleiie, W. B i 239,112 &Iemorania storing device, F. A. McGinnis 839,’180

y . E

small clay vessels made on the potter’s wheel ; | Cars, draft timber attachment for y | Einer preparin machme, D. E. Radclyffe.. 830.198 M(;rtfzylsggrgggn:r'esc agpar.artrujgkfo'r' ‘separating, 839,651

tter ) - o #0X, J. R. HISCh ......coconennnnn.. 839,109 | Fifth wheel, Fs. Schmidf ... 839,324 w. ! :

after a vessel was finished, the exhibitor | carpuret M C Snee ...l 839,329
ee ? arbureter, . D. Compton.. .. 839,116 File wox, 7. D. D. Mortimer . 839 405 | Mixing machine, J. B. Hinchman 4

poured some transparent liquid upon it from | Carkureter F. A. Biehn ...... .. 839707|File, document, C. McPike ...... .. 839,625 | Moistening device, hand, H. Rustad.

a bottle, which glazed and hardened it at Card case, H. C. Armstrong .. .. 839,253 ! Filter, L. V. Rood ........ . 839514 | Mold, D. Genese ............ceueenn

c ! Card case or holder, S. S. Fox. .. 839,745 Filter, A. E. Krause..... .. 839,772 | Molding machine, W. Dyer

once. an you give a formula for such a, Carrizge top, W. IL Jay...... . 839,768 Firearm, T. C. Johnson ........... .. 839389 | Molding machine, G. R. Williams.

liquid? A. You will find a large number of.(ézzltler:‘)x:h?ﬁﬂtmlﬁy Martin ggg 238‘ Elr?ﬂrm, A. Wl Savage ............ .. 839,517 | Molding machine, L. M. Pratt.......

| . P . . i Casters, chill mol or, . 5 irearm, recoi operated G. . 839,778 , Motor control system, H. E. White
formulas for glazes in the “Scientific American . Castings, making, J. C. D 839,560 ' Firearm sight, A. J. Aubrey....... . 839,535 | Multiscope, Gikkoney & Ryan........
Cyclopedia of Receipts, Notes and Queries,” Cattle guard, M. H. Williams .... 839,245 Fish hook, spring, A. S. Martin .. . 839,611 | Musical instrument, J. McTammany
price $5 by mail. We do not know to what ga.t]t_le gugg‘td,h DF‘ A. Prendergast ... 839, 420[F15h1ng rod, W. Buschemeyer ......... 839,104 ' Muzzle, animal, F. W. Lathrop.......... 839,301

X ‘ . eiling switch, F. 1. Fenn ........ .. 839, 462 Flax and other fikers, apparatus for treat- Nails on a helical line, implement for driv-
#laze you refer in your inquiry. Cement block machine, B. Poulson . . 839, ing and dressing, A. L. J. Tait...... 839,873 ing, M. Alexandrescu .......... . 839359
Cement paving, R. Kleserling .. . . 839, GOO|F1uli compressors, means for controlling, Necktie shield, W. H. Hart, Jr. 839,582
(10287) T. V. C. asks: In an essay : Cement pipe mold, L. Shell, reissue. . 12,586 S. H, Libby . ...ooviiviiiiiisiinnnnns 0,609 | Nest, hen’s, J. A. Bickerdike 830,262
' . X Cement pole, A. G. CrOW weuereeennniiiil! 839,272 Fluid-mixing apparatus, S. Manning. 239,494 ! Net, fly, Kootz & Erdmann . 239,603
on the smectrosecope an illustrative analogy | Cementing material and its manufacture, : Food, animal, A. G. Manns .......... 839,305 i Non-siphon trap, Hadden & Senn... 839136
was thus given: An observer near a railroad. Cheegé ?ﬁtter"“i‘] R 8823 2393 gﬂ‘;gh a"t Caim?t,hJ HA V%illllian;s. 839,688 ! Nut 11001{, %4]- Van Boxel 839,235

" v pIvER . AT BRRRTED Drab @ FaliteT i Cheese cutter, J. C. Owen..... .. carroti . C . K,
will notice that the whistle of a locomotive | Chimney cowl, P. E. Lorenzen .. 839163,Furnace SnngaClelyne? ....... apa gggiggg Nll:t IL?CCkh,’ W.ull\('Ie. gzmlt‘gxughan ........ . Sgg’ggé
changes in pitch as the engine approaches or -ghlunclﬂeyl‘c‘ogilr H.(‘Gultjscilgévd't .. ggg,%z gurnace, ‘1}4 JV. FSmith 839,520 :Hd switch, high tension, H. P. Ball....... 839,’703

y g e, G L. Wis .. .. ~Furnace . J. Finnigan ...............00 839,568 | Ordnance, r age indicator for, Dawson &
1e‘cedes' Is this true, and why? A. It cer-| Churn, H, T. Simmons .......... .. 839’,215'Furnace' for hot-water heating, sectional, ’ FLOTIE  eeevvnenneinneesntsneninennne 839,274
tainly is true that the tonme of a locomotive g?:;l}l lxgohwtg? I] ?i Wgssol& i . ggg,??:gg a B. F. Rogers s A Faniey I 9,647 | @re-roasting furnace, ®. W. Davis....... 839,734

. . ) electric isell ......... E . Game apparatus, E. A. Farish i iti K
whistle rises very suddenly and sharply as the | Circnit closing mechanism, T. W. Small . 8392161 Garkage can, L' Hirsobn -en. ol O eg Rt Of pyritie, Blackmore & 839,451
locomotive rushes up to one, while it is sound- (é;gg,hsoarl hotlieer.Bl ge?erﬁ Bowel ggg,g? Garha%e incinerating apparatus, G. R. Cott- Oyster fryer, L. Mitchell ... 839,307
s Ths s 3 _| Clevis, 3., o owell. .. ,196 i rell L. 839,270 i Pan attachment, E. Kope .
ing the whistle. This is a matter of easy ob-!Clock, P. G. Giroud ...................... 839,578 | Garment, bracing, L. Crumbly .. 839555 ] Panel moard. J. J. Wespley ................ Ssgg'%gg
servation. The pitch falls again as the loco- Clock, electric, H. Iversen .............. 839,765 Garment, child’s, E. Hanks ... . 839,139 { Paper cutting and folding apparatus, toilet '
motive rushes away from one. The effect iS-Cloth b:ﬂl‘d and sample holder, J. H. Ack- 839,694 Gan.ggntlhkangoﬁ fo.r wardrobes, , or Ii J. H. Spoerl .................. U . 839,521

AR S Y.L L R R N T I X e like, sterweil................ 839,414 | Paper-cutting machine, S. K. Whi . 839,351
due to the chau:ge in wave lengths of the Clotlrn\IeS {me fastener and stretcher, H. B. i Garment supporter, Sturm & Silverstein... 839,226 j Paper-folding machine, Nind & Jalvan 839,313
sound. The velocity of the engine is added to orton ....... e 839,628 1 Gas for power purposes, producing, Barker Paper package, toilet, D. W. Underdown. 839,439

hat of th di Qlothes line, metallic, J. W. Montgomery.. 830402\~ & White ........iooioioesiee 839798 | Paper, wall. J. J. ,Lmrwn} 839,767
that o e sound in approach and subtracted C‘lutch, deformation, G. E. Iranquist.. 4764623 | Gas generator, acetylene, Scriven & Barr... 839,428  Pavements, producx J. Iy . 839:424
in recession. So the wave lengths are shorter Clutggg?ercluteh wand for friction, C. J. 239,480 Gas lgeneraAtorE, %ed mechanism for acety- gen, markmg,tl ¢ Wg Lovermg .. 839,164

. . e e e iereaaees e ene nst . , .
as the engine approaches, and the pitch of the Coat hanger, L Geraci. 839,284, $30.285 Gas making, H. i)lc ee}n gggfgg ensﬁeaeutrcuel ?fer for fountamDW 839,537
note rises. The principle is called Boppler’s Cﬂﬁt;llllgﬁﬂfﬂve tmﬂ_tell‘m'}‘ W‘{&th ﬁﬂlke-like con- Gate, D. ROSS .................. e .. 839,323 | Permutation lock. A. J. Stolt............. 839,333
principle, and may be found in advanced text- | Cock, cylniidzlex:t1 %}rmﬁv .'her'togi.?l?r.] """"" ggg i’gé gggll:,mgvaréahle sgsst‘ér W. . Robinson . 839’518% ggg?ggﬁgggicregﬂ? ;;ck;lgsk’ITdeA'Cal%:siign ‘81.'3;3;1)’(712
k © A 3 L 1 ceeneaiaa, , C. P. Sester .................... >, L . 83
books of physics. Forty miles an hour will | Colors with fatty acids and making same, IGm cleaning device, cotton, F. H. Taylor.. 839,674 [ Photographic shutter, R. Klein....%:3.154, 839155
sharpen a note a half-tone compounds of organic, Homolka & Er- : Glass articles, machine for making, A. Prano, T. Howard....................t 839,478
. 753 T T T PP 839,59 0! Raspillaire ...........0 it 839,421 | Piano pedal extension, adjustable, J. R.
- Combination lock S. Wilcox ..... 839, 795|G lass forming machine, sheet, J. L. Ma- Drew ... it 839,276
Commutator krush holier . M Stiegl 839,522 Ioney c.viiiiiiiiiiniiees 839,168 | Piano players, music sheet mechanism for, '
INDEX OF lNVENTlONs Concrete klock and rick machine, comwin ! Glass-making machine, wire, N. Franze 839,575 J. J. Healy .. . 839,758
o tlxé)tn, Ty liS Bahrlketl; .. 839,092 (}.lﬁs;I manufﬂcmring apparatus, Speer Piano, self playlng, . W. Darley, '
oncrete building ock making machine,  j  Harvey ..........ciiiiiiiiiiiieiiiinn 839,220 839557 839,559
For which Letters Patent of the B A £ 77 e S S 839388 Glass, moihod "of ‘wnd ‘mackine for imak Piano, self playing, E. J. Knawe, Jr. v 33,222
United States were lssued Concrete molding apparatus, Pauly & Hein- wire, N. Franzen .............. 839573 839,674 ; Pick carrjer, J. B. I[itterman........ . 839,208
Concsrz]tlgmll‘ail.v.v;i&“.siéééét:s.”1:‘ ............ 839782 Glass 0{ metal, ormamenting hot, . gl(}k finding device, J. King .. 839,485
. v rame or rein- Norton ....... .. .. . o it ierg and the like, construct
for the Week Ending o foicemenﬁ EorliP C‘ha'uiy 3 M 8§Q,T30_|Glass plates, polishing, W. Buttler Spooner ru(’mnofAN 839,434
oncrete wa uilding device ilam. 839,496 ¢ Go-cart, . . Timmerhoff......... Pile i il- '
December 25' 1906' Concrete wall making ma(:hme, A, T Go-cart: J. . MeNeill ... ooiviiiinnnn., : lleliiarl;]vser anistonehreaker,WA Wﬂ 839,246
AND EACH BEARING i HAT DATE Stogser ............. SRR SRR 839,667 ; Governor, marine engine, Richardson | Piling, sheet, T. Larssen .. 8353‘(;0.‘-
Confectl.on apparatus, Lanier & Drieskach.. 839,488 WOOlS . .itiii ittt e 4 ; Pipe collar, W. H. Buxton . .. 8391106
lSeenoteatend of list about covies ot these patems] Connection, flexible, A. .BPHSOH 839,260 | Graining machine, H. G. Krasky.......... ‘ Pipe coupling, W. P. F. Ayer.. .. 839,090

o — Controller, T. von Zwexgherf . 839,250 | Graining, producing surfaces in imitati Pipe coupling, A. W. Graham.... .o 839,750
Acxi tester and making same, carbamic, A. C‘opy holder, Mos:s & Hami ton 839,177 of, F. M. Clapp .......ecovenivnennens ! Pipe holder, W. M. Price ...... . 839’%’8

Bischler ............ceeiiiiiiiiin... 839,100 | Core Waking oven, sand, G. Harman...... 839,581 | Graining tool, Cooke & Bates ........... Pipe joint, Kenmedy & Lawrence......... 839,297
Adhesive material, treating, T. S. Hall.... 839,383 Cores, device for applying paste to, A. -Grav1ty separator, Hughes & Thomas. 839,387 | Piston rod piston cenection, L. Andcrson. 839,446
Advertising device, R. S. Sutton........... 839,334 GloOr .ot 839,471 ! Grease cup, Beebe .. 839,539 | Plastered surfaces, composition of matter ’
Advertising device for trusses, ete., J. W. Cornets and kand instruments, valve for, iGN“? W. M. Kinnaman . 839,153 for the treatment of newly, W. Affel-

O BUDKeT ... i 839,267 Bryant & Thomas .................... 839,547 ' Grinding mill, J. . Wood 839,248 hoy oo e 839,534
A{r Wrake mechanism, Jordan & Brown..... 839,769 Qorset clgsp or fastening, C. H. Lusso .. 839,610 Gun-firing mechanism, W. H. Drxgg ..... 839,124 | Plow seeding attachment, F. P. Wilhelm.. 839542
Air wrake safety device, J. Judge.......... 839,598 Qotton gin, 1. W. Graves .. 839,132 Guns, cartridge stop for tubular magazine, Plow, sulky, Desy ..oviviniiiiinnnn 8") nog
Air brake, safety elevator, Small & Latsch 839,327 | Couch, F. J. Crouch ....... .. 839,118 ; JODRNSON +vvvevvnnrrrnninnnernns Plug switch, interlocking, A. R. Smith... 839,130
Air prake system, J. NOBIE............... 839,186 | Creaming can, H. A. Arvig ....... . 839701lHa1r pin, H. Summa ....... Pneumatic tube service, E. Roberts....... 839,640
Air brake system, F. B. Corey............ 839,3¢¢ | Crushing machine, M. G. Bunnell .. 839,103 : Hame hook, W. T. Brister Poke, animal, T.. Sins ................... 839,659
Air for metallurgical purposes, appamtus Cultivator, Apderson ... 11 839/445 | Hammer handle, pneumatic, C. T. Carnahan 839,727 | Pole for electric wires and other purposes,

. for drying, Cattaneo & Schlesinger. . 839,3&2|Cu]t;vat0r attachment, W. E. Wright . 839249 Harrow, rotary, G. E. Capen............. 839,110 composite, E. M. Joanson 839,151
Air ship, G. W. Byron ............... .. 839,548 | Cultivator attachment G. L. Bates . 839,536 Harvester, corn, J. E. Goodhue. . Polyphase motor, variakle spee A
Album, memorial, Albre('ht & Ghent. . 839,251 | Cultivator weeding atfachment. H. R. Nel- ! Hat and coat rack, F. H. George B T T3 - 839,612
Alloy, G. F. Allen ................. 839,444 s L. FRREERT R 839,309 . Hay carrier, W. Gutenkunst Poultry fountain, W. @. Rastetter........ 839,422
Amber. utilizing waste, H. Thieman 839 336 | Cultivutor weeding . !Hay loader, W. C. Trussell ... Power transmission apparatus, W. R.
Ammeter, pocket, Poehn & Juruick 839,637 R. Nelson 839,308 ' Hay loader, M. A. Miller ..... Emmet ...t 839,375
Ammonia condenser and oil trap device, J. Curette, E. Reavley ...................... 839,641 ; Heating device, F. M. Vogel.. . .. Presses, blanket for lithographic and other,

Levey ......oiiiiiiiiiiiiiiiii 839,303 : Current generator, alternating, E. F. W. ! Hemp brake, S. C. Robkison............... T. C. Sheehan ..............cvveevenn 839,214
Ammonia gas compressor, W. P. Stevens... 839,331 ' Alexanderson . 839,358 Hinge, double-acting spring, G. Hochstres- Printer’s slug and guad, H. A. Toren..... 839,676
Ammonium nitrate, preduction of, W. Ield 839,741 - Current motor, alternating, . 839,401 " F =) Printing and delivermg machine, ticket, H.

Animal tail holder, W. G.,, W. B,, & J. L. - Curtain holder. A. T. Chance......... . 839,729 | Hinge, floor, Sargent & Page.. : Cummings .............. .. .. 839,458

Powell  ......iiiiiintr tiiiiiiiiiiiaan 839,195 ;| Cut-off, automatic, H. J. Trah.. . 839,677 Hinge, wire, W. G,, B. Printing press ink distr w-
Animal trap, J. Aschenbrenner . 839,448 Desk attachment, E. Seachrest 839,654 Hog trap, B. A. Alere HNZS  viiii ittt e e 839,199
Ankle brace, C. M. Stevens............ .. 839,223 | Diamonds, dividing, S. Wood...... 839357 | Hoisting mechanism, R. F. Scott.. Propelling row boats, meais for, V. Jnhnson 839,595
Arch prop, J. W. Arrowsmith, reissue.... 12,585 Dirt receptacle, wheeled, C. Henriksson.. 839.143 : Hoofs, treating cattle, S. A. Tisdale Pulley, A. JoMngton ......eevevnioienn.. 839,596
Anti-interfering device, Mosher & Beatty.. 839,406 [ Dish, W. Donovan .......oeeiieniianann 839, 123 Hoop- drawmg apparatus, S. J. Caroland... 839,452 | Pulley, automatic release, B. C. Swaggoert 839.228
Autographic register, A. Krauth........... 839,299 ' Dispensing apparatus, J. Bowers .. .. 839, 543 Horseshoe conformator, W. Mclntosh ...... 839,181 { Pump, S. P. Hatfield .................... 839,757
Automatic regulato', G. A. Gustafson. .. 839,134 Display cabinet, G. Scheman L8094 Horseshoe, cushioned, W. R. Smith....... 839,432 | Punch for metal, C. L. Gerds .. 839,577
Autamobile, G. H. Browne........... 839,2¢6 . Display case, R Turner, Jr.......cocueuus 849,458 Hose, E. T. Greenﬁeli ........... .. 839,38) | Punch, ticket, North & Urion.. .. 839,410
Back rest, E. A. & L. B. Munro 839,501 . Distributing machine, manual, H. W. Blais- Humidifying device, C. M. Colvin......... 839,115 . Purse, change, B. Weisshrod . 839,529
Baby walker, H. Voigt, Sr.. 839,681 dell 230.542 Hydrocarbon burners, fuel-supplying appa- Puzzle, A. Davenport ................ 839,733
Baling press, W. G. Merrall 839,170 Dxtchmg and grading machine, R. Russell, | ratus for liquid, . Mason....... Rack. See Hat and coat rack.

Baling press, J. F. Wineh.......oooln 539,247 839,515, 839,51¢ , Hyydrosulfite preparation, R. Muller..... Radiator, J. H. Davis ......co.ivvvninennns 839,561
Baling press, A. Hailey .. 39,579 | Door construction, sliding, S. A. Baker. 839,091 ' Index, route, C. W. Merrill ............. Rail wrace. W. M. Jenkins ............... 839,593
Ball mill, H. Lohnert.................... 839,491 | Door hanger. Myers..... 839.619 to 839,621 Indicator and register, combined A Rail braces, means for manufacturing com-

Bar upsetting machine, Reynders & Sears. 839,784 | Door opener, J. M. Stephenson............ 839.330 Whitehorn ................. 839.352 posite, W. 8. Weston ............... 839,531
Burytes, apparatus for washing, W. . Door opener and closer, automatic, K. Nish- : Indoxyl. etc., making, A. Bischler .... 839,099 Rail Jjoint, J. Witte.. 839.3565

Macklind ......oouvinnriininieiiieiaes 839,493 TI0TO ot ee i et i 839,627, Inkstand, automatic, F. M. Ashley.. . 839,254\ Rail Joint, W. Minnlck 839,616
Basins, etc., made of earthenware, manu- { Door, swinging, E. J. B. Whitaker. . 839,626 , Insect trap, ®. Mallon .................. 839,167 ; Rail joint, T. Bowen 39,715

facture of lavatory, A. Johnson...... 839,150 * Draft equahzer, W. A. Hutchens 839,763 Insulated electric conductor, Emmet Rail support, G. M. Cote ........... 839,456
Bathing suit, W. T. Anderson .. 839,699 Draft rigging, friction, ®. S. Pulliam. ... 839783 (05723 .3 < 839,374 * Rall tle and fastener, S. L. Anderson.. 839,698
Battery plate, storage, J. Bijur.. ... 839,711 -Drawlng board, Reichenkach & Worthing- , Insulator. built-up, L. Steinberger ....... 8396“ Rails, anticreeping device for, J. 1e.

Beam, metal draft, H. C. Priewe. .. .. .... 839,316 LY O 580.511 Insulator for high voltages. L. Steinkerger 839,665 Fischer .........ciiiiiniiiinnnann, 839,280
Bean and pea cfeanmg machine, R. J. Drawing instrument, curve, E. Thomson.. ,4‘%6 Iodin preparation, E. Fischer ............. 839,569 - Railway, F. W. Parsons ............ 839,633

owens ....... ve.... 839,415 Dress form. P. A. Smith ................ 839,431 Journal bearings, lining for, G. N. & S ' Railway cattle guard, Z. T, Story. . 839,225

Bearing for autom . i Drill, . A. Eastman . . 839,461 SHOOK oottt i e it 839429 Railway construction, J. M. Collins 839731
. 6] 2 AP .. 839,499 Dl‘um trap. R. Wensley, J . 839.240 Journal-box hoist, A. Harris ............. 839,141 | Railway crossings, automatic safety alarm
Bearing lubricator, motor, J. A. Craig..... 839,554  Dry plates in daylight, mac - | Knife blades or other tools, hand]e or hold- anparatus for, R. Stanley ............ 839.064

Beater, F. J. Wolff ................... .. 839,533 oping, W. S. Davis ...........ccovn.n 839,120 er for, Merrick 839.495 ' Railway rail tie plate and brace, J. W.

Bed bottom, spring. M. W . 839,293 |Dye and making same, black mordant, A. Knitting machine, F. C. Rehm Levell . ....iiiiiiitiiiiieennnnannes 839,775
Bed, folding, J. E. Warfel ........... 839,442 | B 77T 839,489 Lacing hook machine gage, A. Rajlway sigval, A. L. Carpenter......... 839,549
Bed spring lock, H. C. Creedon. 839,271 Dye, red azo, ®. Gunther .. 839,382 | Ladder, H. Adler ........... Railway signaling system, L. H. Thullen. S i
Beds, head rest for, J. S. szger 839,237 | Dve, red disazo, W. Bauer ........ ... 839360 ! Lamp burner, J. H. Morrison Railway switch, C. Fenker... =y,

Beehive, P. Lambert .................. . 389,487 ! Dye, yellow azo, A. Kuchenbecker..... .. 839,605 ' Lamp chimneys, etec., independent attach- { Raillway switch operating mech 3
Belt or girdle support, E. C. Milliken..... 839, GlﬁlEarth chipping machine, J. R. McCoy. . 839 179 ment for. T. H. Furman ............. 230.283 | MeceIntosh ...t iiiiiie e . 839,407
Bicycle lock, S. & K. Hayford . 839 .)84| Edging, J. P. Weis ... 839,528 , Lamp, electric are, C. E. Jenes.......... 839482| Rallway tie, composite. F. J. Baivier 839,702
Blower, pressure, C. Neumann . 9,312 | Electric circuit protector, C. A. Rolfe. 839 513 Lamg hangers, locking device for are, : Railway track construction, Nichols & Tay-
Blowpipe apparatus, J. Berg... . . 839,540 Electric conductors. coupling device for, Cutter .....covviiiiniiiiienrnninn 839,367 L) O 839,184
Boat, W. A. Richardson.................. 839,321 . Stokes ... 839224\Lamp lighting and extinguishing system, Razor, safety, F. H. Arnold .............. 839,447
Boiler flue, pipe, and tube cutting machine, Electric controller, E. C. Fellows.. . 839,742 street, G. Lentschat ................. 839,774 | Receptacle and closure for same, E. Wiede-

MAND  cvvvreervrnnvrsossvnssrsaseesnos 839,353

F. G. Ha8B ..occvvveroronionnnranne

839,135 Electric

cut-out switch, P.

Peters........

839636 Lamp socket, incandescent, F. B. Seeley.. 839655
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HOW TO MAKE AN ELECTRICAL
Furnace for Amateurs Use.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe
Hopking. This valuable article i8 accompanied by de-
tailed working drawings en a large scale, and the fm'-‘
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use of tools. This article is conmmed in SCIENTIFIC
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ggod g‘:;;: tga‘;?;kma%?digvnggli Rl\eroand Harber Expleratien,
stron: ete. Our five catalegs are text-
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With B eRe o O e, * KEYSTONE WELL WORKS
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M Adaress. ..

Occupation.

ceiiesceveesecnss  Dept. 227

Refrigerating apparatus, C. C. Palmer....
Rein holder, C. A. Morey ...........
Reverse switch, automatic e

Watrous . 839,348
Rheostat, A. O. 239,259
Rivet-driving machine, W. . 839,088
Road-making machine, W. P. Warren..... 839,347
Rock drill, Hellman & Bayles........ .. 839,586
Rocking device, 8. A. Jones.............. 839,295
Rolling mill feeding device, R. H. Ward.. 839,441
Rotary engine, J. Isaksen................ 239,764
Rotary gas engine, J. ®. E. Krohn .. 839,300
Rule attachment, J. Kralund ..... .. 839,604
Safety appliance, H. W. Morris. .. 839,404
Sand mechanism, F. K. Vial.... .. 839,342
Sand blast nozzle, W. H. Kelly. .. 839,483
Sash fastener, H. S. Dotts. . 839,370
Saw, E. L. Freese. . 839,465
Saw frame, . Allen 239,696
Sawmill carriage, J. 239,338
Scale, computing, A. Be Vilbiss, Jr. .. 839,736
Scale plate, A. ®. Benecke .............. 239,258
Scarf or necktie pin holder, F. Jackson.. 839,149
Scissors cutting gage, S. V. Stonnell...... 239,669
Screw driver, G. P. Butler............... 239,105
Sewage, etc., apparatus for separation of

solid matters from, C. Kremer........ 239,396
Sewing implement, J. N. Hill............ 239,761
Sewing machine presser foot, W. W. Bew-

L 239,706
Shaft, flexible, G. H. Gillette..... , 839,469
Sharpening machine, razor, W. C. Heimer-

dinger . ...iiiiiiieeieeieeaeanan . 839,289
Sheet metal construction, . 839,527 .
Sheet metal cutting maehme, J. H . 839,275
Ships, warehouses, etc., apparatus for the

treatment of cargoes and goods in, L.

Willlams  .....ooiiiiiiiiiiiiiiia, 839,689
Shoe polish bex, J. B. Trenaman .. 839,678
Show case, R. A. Pulfer .......... . 839,639
Shutter bower, H. Zimmerman... .. 839,692
Shutter fastener, H. Zimmerman . .. 839,693
Sifter, ash, P. Rapoport........... .. 839,317
Sign apparatus, electric, F. B. Cook....... 839,455 |
Signal systems, protective device for, F.

B. COrey .ieiiiiiienniiinnnrnnnnaanans 239,365
Signaling apparatus and circuit, electric, !

F. Herzog ....oviiiiiiiiiiiiinnnn 839,291
Slicer, vegetable, C. E. Wagner.......... 239,239

,S]imes, sands, etc., continuous filter for,
(By JOHN UDY LEAN) | E.

" Smelting furnace, zine, W.

Huntley ................

Smelting iron ores, C. Ellis.
Smoke consumer, J. T. Wood
Soap and towel rack, E. P. Thomander...

. Soap dispensing apparatus, S. Gould......

iSoldering iron, H. H. MecMullen....

EQpecmhsts chair, W. H. Kersey

Spark arrester, J. L. Pepper......

Speed device, C. N. Payne
Spindles, hcbhm holder for spinning, )ug-

gan & McCarthy
Spittoon, E. I. Grove

Stone, combination  for and the process of
manufacturing artificial, E. T. Bunds-
D11 1)

Storage battery, J. Landsing ..

Storage battery, J. Bijur.................

Storm and screen constluctmn, J. G. Ralph

|Tmin signal, G. D. Watson

839,190

. 839,174

|
w H E R E Practically every

great idea—every

valuable invention
and improvement
—thathasbrought

fame and success

to its originator
has been in one of
the occupations

named in the list

below. Any one
of these occupa-
tions opens wide
the door of op-
portunity to the
man with technical
training.

| Civil Engi 'y Chemist, -
Texhle Mlll Snpt‘, Electncnn, Electrical Engineer,

| Mechanical Engineer, Telephone Engineer, Electrie

Lighting Supt., Surveyor, Stationary Engineer, Build-

ing Contractor, Architectural Dranghtsman, Architect,

Bridge Engineer, Struet’l Engineer, Mining Engineer.

Bring this_opportunity home to yourself
by writing the Internmational Corres-
pondence Schools and state which occu-
pation most appeals to you. Learn how
surely their wonderful system of instruction
will give you technical training that will help
you to early promotion, increased salary and
future success. You need not leave home
nor lose time from present employment.

Remember, this information is free to you,
and implies no obligation on your part.

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 942,Scranton, Pa

. 8391126

839,797
839,337 :
839,131 :

.. 239506
.. 839,193
. 839,393
. 839,416

839,460
. 8390133°

Spring motor, W. G. .. 839,781
Spring wheel. Schampel & Rasmussen..... 839,652
Sequare, combination, J. McLean........... 239,182
Stand. See Book stand.

Station indicating system, electrical, J. Es-

F 753 T . 839,376
Steam boiler, N. MacNicoll. . 839,166 .
Steam eliminator, Lloyd & Nicholson..... 839, 777
Steam engine, J. G. Gilreath............. 239,286
Steam regenerative accumulator, A. C. E. H

Rateau .......ccieeieencnannnn 239,319, 839,320 :
Stone and other material, tool for working,

A. S, & R. Reid ........cciviiinnnns 839,642

Stove, M. Sosnoski 39,663
Stove draft apparatus, 239,622
Stove, heating, A. R. Wlllett 239,354
Stovo, heating, W. R. Hampden . 839,580
Stovepipe brace, W. H. J. Clifton........ 239,269
@tov%énpe jomt and coupling, compensatmg,

Millar . 839,498
Stump extractor, H. Rustad ...... . 839,212
Substation proteetor weatherproof, . {

COOK  tviiiiiiiiiiiineennannnnns .. 839,117
Sucker rod elevater, J. A. Stoop .. 839,670
Suctien bex, B. B. KFarnham. .. 839,279
Surgical needle support, W. R. Bmch ... 839,268
Sulveymg instruments, lateral adjuster for,

B £ T o L 839,541
‘-uwl]d RN 1 7 P e .. 839,544
Hweeg or owreok fnder BLOHL . 239,508
Swlmnine s iioe, J0 db ... 839,672
Hwitell interlocking mechanis

METSON  tiviivinernenneaneananann . 839,089
Switch stand and connection theref .

C. @denkirk ............. . 00 839,413
Synchronizing apparatus, H. Joly.......... 239,152
Tablet making machine, G. C. IKliewer,

839,156, 839,157
Tank and supporting structure therefor,

A. K. Mansfield ............c.. i 839,169
Tanning hides, W. G. & A. C. Roach,

839,205, 839,206
Tanning hides, skins, and the like, W. G.

& A. C. Roach.......ccivveieennnnnns 839,204
Tap, T. F. Kean ........ciiviiivninnnnns 239,296
Telegraphy and telephony, composite sys-

tem of, H. ® Rugh................. 239,210
Telephone call index, H. Poty............ 839,738
Telephone direction plate, G. Eelsenthﬂl 839,127
Telephone exchange for double wire tele-

phone systems, automatic, G. A. Betu-

lander .........iiiiiiiiiiiiinnns aeeeen 839,095
Thawing point, J. Sutherland ............. 239,227
Theodolite, P. J. J. & A. C. B. Sorensen. 839,433
"I‘hermostat electric, Vogel & Meyer...... 239,794
Thermostat for journal bearings, ete., F.

oVath e 239,340
-Thimble attachment, M. J. Smith......... 839,789
Thread lubricating device, C. H. I}merson 239,667
Three point jack, W. E. Bossert .......... 239,264
Ticket dehvermg machine, H. H. Cummings 839,457
Tile machine, L. R. Peck ................ 239,635
Time recorder, S. A. Dean. 239,562
Tire, vehicle, J. G. Bell..... .. 839,094
Tire, vehicle, M. B. Smythe.. .. 839,218
Tire, vehicle, S. H. Hedden . 839,385
Tire, vehicle, E. ©. Pease. . 839,634
Tires of vehicles, device for

pneumatic, C. Nielsen................ 239,626
Tires to motor car and like wheel rims,

means for securing flexible, A. Birchall 839,098
Tobacco container, W. H. Browning...... 239,720
Tobacco pipe, W. W. Robertson..... .. 839,207
Tongue, vehicle, M. E. Shaw ... .. 839,518
Tool, combination, T. E. Morriss.. .. 839,176
Tool, combination, C. G. Taylor... .. 5392"9
Tool, hand controlled, F. Heller.. . 839,477
Tool, pneumatic, N. W. Fletcher 539,128
Tool testing apparatus, pneumatic, R. A.

Chambers ....cuieeeiinneennnnanrannnas 839,111
Tools, conductor support for movable, Ayer

& Gilbert ................... . 839,256
Torpedo, automobile, F. . 839,162
Torpedo steering apparatus, automobi .

M. Leavitt ...ciiiienennnnnnenenannnas 839,161
Toy, P. Hahn . . .. 839,138
Toy, C. Hoffman 839,145
Toy, G. Kalkbrenner .............. 839,770
: Toy, transformation, F. B. Metzger. 839,400
:Toy wagon, W. Slattery .......... 239,660
| Traction engine, ®. J. REasten. 839,277

I Train ventilating apparatus, J. A. Shlres 839,658
Tree felling apparatus, E. L. Freese..... 239.466
Tree felling apparatus, large, E. L. Freese 839,464
Trellis, J. Richards ............cccivuuens 839423
Trolley pole head, W. J. Wagher. 839,526
Trough. See Watering trough.
Truck, car, G. G. Floyd 839,571
Truck, car, P. M. Kling... . 839,601
Truck, car, W. P. Richardsen... 839,785
Truck, railway car, G. G. 239,570
Truck side frame, car, G. 839,572
Trunk, folding, V. C. Williams 839,796
Tubmg, E. T. Greenfield...... 839,381
Turbine, F. B. 839,086
Turbine bucket wheel, J. Wilkinson,
,242, 839,243

Turbine, multistage. G. Meyersberg........ 839,171
Tyin& a slip noose, machine for, W. C.

Vetherell ......iiieiiiieninrnnnnennns 839,241
Type justifying machine, F. McClintock... 839,504
Typewriter stop device, W. R. Fox....... 839,746

ELECTRO MOTOR, SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructedwith a view 1o assist«
ing amateurs 10 miake a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
‘lathe or any machiue requiring not over one man pow-
er. With 11 figures. Containee in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641, Miice 10 cents. To be
had at this office and from ail newsdealers.

MILLS FOR ALL MATERIALS.

QUR BUSINESS 15T0. MAKE |
MACHINEHY FOR GRINGING -

GRAIN, CRUSHING ROCKS

FUL\"'ERIZlN

L WITH Us (IWC MON
DR eviits m.f,fsﬁ’ Y00 WoNy mrtﬁ-‘-

SPROUT, WALDRON & CO
‘_Ef_o_!.e.ﬁmmwaﬂm) MUNCY, Pa...

For Early Publlcatlon

[ndustrial Alconol

Its Manufacture
and Uses

A Practical Treatise

BASED ON

Dr. Max MAERCKER’s
‘INTRODUCTION TO DISTILLATION’
As REVISED sy
Drs. DeLsrUck anp LANGE

COMPRISING

Raw Materials, Malting, Mashing and
Yeast Preparatien, Fermentatien, Distil-
latien, Rectificatien and Purification ef
Alcehel, Alcohelemetry, The Value and
Significance of a Tax-Free Alcohel,
Metheds of Denaturing, Its Utilizatien
fer Light, Heat and Power Production,
A Statistical Review, and The United

States Law
BY

JOHN K. BRACHV@GEL, M. E.

450 Pages. 105 Engravings.
Price, $3.00.

The latest and mest autheritative beek
on the subject based on the researches eof
eminent German specialists. Denatured
alcehel is ene of the mest premising of
the ceming industries and its literature is
extremely limited.

MUNN & COMPANY, Publishets
361 Broadway, New York




JANUARY &, 1907.

Scientific American

17

Typewriter tabulator, W. R. I'oX.......... 239,129

Typewriting machine, J. C. McLaughlin,

839,408, 839,409

‘Typewriting machine, A. T. MacCoy...... 839,492
Typewriting machine, L. Myers.. 239,503
Umbrella, II. B. GLA e enenns 239,473
Umbrella, folding, R. C. Bretsher. 239,717
Underreamer. J. F. ThompsoD............ 239,675
Universal joint for transmission gears, J.

1S3 45022 =3 I . 839,221
Vacuum breaker, J. L. Allen..... 239,697
Valve, cylinder relief, A. S Mille 839,172
Valve, float, W. S. Hollaender............ 239,147
Vehiele hodies, centrolling device for spring

supported, G. B. Clapp ............. 839,553
Vehicle brake, T. Stafford ...... .. 839,222
Vehicle elevator, H. M. Nicholls .. 839,185
Vehicle, read, H. J. Miller..... v.... 839,613
Vehicle wheel, T. T. Chaloner............ 839,728
Vehicles, speed and distance indicator for,

Johnson & XKnopf 239,594
Vending machine, Paupa & Ilochriem... 839,192
Vending machine, cigar, C. M. Bodson.... 839,737
Vending machine, newspaper, S. L. Long... 839,304 ;
Veneer machine, BE. F. Smith............. 239,661
Veneer rolls, weod core for, E. @berbeck.. 839,189
Ventilator, M. Townsend...........ceoe.. 239,231
Vessels, course and bearing finder fer, J.

N. Ansell ....einiinineiiieinienaanann 239,700
Wagon attachment, .. 839,507
Wagon running gear, J. R. Hall......... 839,753
Wall cleaning compound, H. R. Henderson 839,290
Walls, etc.,, machine for molding, A. J.

] =TT .. 839,668
Water gage, A. WPitner ..... .. 839,369
Water gage, N. J. Murphy 239,618
Water heater, H. S. Humphrey . 839,292
Water heater, H. W. @' PDowd... . 839,629
Water meter, J. P. Kelly.... 839,392
Water seal trap, J. T. Lund. 239,165

Water or fluid gaging tube, G. T. Seabury 839,326
Water transportation means, G. B. Hartlett 8%9,476

Watering treugh, C. A. Rickard.......... 9,202 4
Wave propelled motor, W. Snee... .. 839,328
Weather strip, F. J. Schwartz ... 839,213
Weather strip, F. Nunning, Jr..... .. 839,411
Wedge cutting machine, S. Bezen. .. 839,716
Weeder tooth, H. R. Nelson 839310
Weighing and feeding device, hydraulic, J.

R. Sharp ...oiiiiiiiiiiiiiiiiiiennens 239,656
Weighing machine, B. J. Campbell. .. 839,108
Well machine, M. Leininger............... 239,773
Wells, apparatus for igniting primers in,

. I. Bu Pont................. 239,194
Wells, rod adjuster for pumping,

Stoops . 839,671
‘Wheat heater, Rock & Anderson .. 839,322
Wheel, W. H. Pierce..........e.coeueuses 239,417
Wheels upon axles, device for holding, W.

J. & C. G. McPeugall ..........cc0unnn 239,623
Whiffletree hook, Bouglas & Bartlese .. 839,739
Winding core, J. H. Gately....oovvuiennnnn 839378
Winding fabrics, threads, or yarns, auto-

matic regulator for use in, Beraud &

JaAnton .. et iaeeaaa, 239,261
Window, F. J. & H. G. Carl.... .. 839,726
Window mechanism, M. P. Henvi .... 839,759
Window screen, P. Eliezer....... .. 839,566
Windew screen, E. B. Crocker.. . 239,732
Wire cutting machine, J. M. Bea 239,121
Wire straining apparatus, W.

HutChiSon «ivverneriieneineneacananaenn 239,311
Wire supporting arm, K. Nurian.......... 839,412
Wire tension and measuring device, J. W.

Snedeker ... ...ttt e 239,219
Weed and producing the same, treated, S.

B. Chapman ....veeunieeneruncaanaanns 239,551
Wood, changing, F. Voigt ............... 839,680
Wood, extracting products from resinous,

. Parrin . ..iieiiiiii e e 239,119
Woodworking machine, L. Zeigler, Sr...... 839,691
Wrench, C. L. BrookS........c.occ.o.. .. 839,102
Wrench, S. H. Miller ..... .. 839,614
Wrench, Holpfer & Geese ce... 839,762
‘Writer’s hand support, M. ally..... .. 839,159
Writing case, pocket, P. F. Richter 239,201
Yoke and hese supperter, combined,

Cohn 839,553
Bed-quilt, C. L. Christmann.............. 38,390
Bottle, E. A. Kohn........... . 38,385
Bracelet, A. V. Lambert ....... 38,381
Casket trimming, W. E. Stevens.. 38,389

Coat and hat rack, S. B. Feuerstein
Fob plate, J. V. Ridgway.......
Fork or spoon or similar ar
Pest card, G. E. Boos ......... B
Sugar tengs, H. A. Weilman ..............

TRADE MARKS.
Alco}ml burning cempeund, solidified, H. T.

38,383

VERY new sky-scraper iocreases the demand fer techn

E cally trained Mechanicaland Structnral Draughtsmen

Architeets, Eleetrical, Civil, Steam, and  Sanitary

i Engineers. If you want to fit yowselt tor one ot these well
paid pesitiens by

HOME STUDY

write to-day and we will give you the nanes of our students
ip yeur vicipity who have done it. It you mentien the date
of thhpaper, we will send you a 200 page illusti-ated hand-
book of interesting information frec.

AMERICAN SCHOOL OF CORRESPONDENCE

Gmstovo Opp ORT

sy 3317-28 Armour Avenue, Chicago, U.S.A. ms

A WATC

FOR THE

LABORATORY

ATE MOVEMENT cOM- PREUFZX¥ "\ Tagaine
BINED WITH A 1.5 SECOND | REA Y ks
RECORDER IS ESSENTIAL.

In Silverode
Case

™5 New York Standard Chronograph

IS THE ONLY ONE MADE IN_AMERICA
AND THE ONLY ONE FULLY GUARAN-
TEED. FOR SALE BY ALL JEWELERS.

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

Fuehrman .........ccciiiiieeennnnnn 58,975
Ale and stout, T, B. Hall & Co............. 58,983
Alloys and metals used in steel making,

ferro, Roessler & Hasslacher Chemical

L 58,959 -
Antifermen e, antiseptic, antispasmodic, H

antiperiodic, and anodyne, Pasteur Vac-

CiNe CO0. tiiernentinnetneneneanenannnan 58,768
Antineuralgic and antirheumatic, F. Hoff-

mann-La Roche & Co. ...oiviviiienn.. 58,757
Asphalt mineral, Sicilian Asphalt Paving

................................. 58.810

Asthma and kidney cure, J. H. Guild, M.D. 58,948

Automebile cemmutators, induction coils, I

and switches, L. Rubay ................ 58,805 ;

Baking powder, S. S. Pierce Co. . 58,713

Baking powder, E. Metzenaur............. 58,762
Baking powder, Bicarbonate soda, and cream

of tartar, A. Schilling & Co........... 58,712
Beer, Uniensbrauerei Schulein & Co. Ak- |

tien-Gesellschaft ............ . 58,812
Beer, C. A. Lammers Bottling Co. 58,850
Beer, Joseph Streckle Brewing Co. . 59,082
Beer and malt extracts, lager,

Bros. Brew. Ce. ......ciiiincccaanannn 58,884
Beer and perter, T. B. Hall & Co.......... 58,934
Beverage, carbenated tonic, Blue Seal Supply

00, i i i ettt it 58,971
Beverage, non-alesholic hop, American Bev-

erage CoO. ..iiniiiiiniiiiiia i 58,908
Beverage, non-alcoholic tonie, W. E. Riley. 58,869
Beverages, certain, Eureka Springs Water

0. i i i e i i .. 58855
Binding, skirt, Schlegel Mfg. Ce ..58,961 !
Biscuits, P. J. Plouvier ......... . 58,900
Bitters, L. & A. Scharff................... 58,960
Blewers, retary, P. H. & F. M. Roots Co.. 58986
Boiler cleaning compounds, Star @il Co.... 58,716
Beoks, pamphlets, periodicals, and circulars,

educational, International Textbook Co. 58,796
Boots and shoes, leather, E. T. Wright & Co. 58,699
Boets and shoes, leather, Brennan & White,

‘ 58,911 to 58,914
Boots and shoes, men’s leather, Huckins,

Temple & Wood......cooiiviiiniinnnn. 58,679
Boots and shoes, men’s leather, Indianapolis

Specialty Shoe CO. ..ovvieirviineninnns 58,758
Boots, shoes, and slippers, leather, S. M.

ULT it et teeeereeeeeeaceaaeaeaaneeennas 58,782
Bouillon, Ifabrik von Maggis Nahrungsmit-

teln e e e 58,883
Brake shoes, American Brake Shoe & Feun-

L 58,938
Bread, Shane Brethers Co. ...c.ueiieviennnann 58,901
Brooms and brushes, Sachs, Kardatschen,

Bursten- & Pinsel-Fabrik Ed. Flemming

& €O v s 58,806
Brushes, solid back, Standard Brush Co. . 58,776
Butter, Cook & Brady .......c..c.cceeveuees 58,880
Butter, peanut, New I}ngland Supply Co... 58,893
Candies, H. Heide ..............c.civvunnnn 58,790
Candies, Gardner & Gould ... 58,885
Candy, Kibbe Bros. Co..... 58.865
Carpets, R. Carson & Son.......... ... 58,739
Carpets and rugs, .Jehn Gay’s Sons......... 58,980
Cartridges, Union Metallic Cartridge Co.... 59,008
Catamenial sacks, E. Harris............... 58,922
Cattle fever cure, Rosenburg Bres. & Booth. 58842
Cement composnlon T. F. @dell............ 2,836
Centrifugal separators, Be Laval Separator

Co. .iinnnn 58,943
Cerate, toi raha . 58,828
Checker boalds J. & P. B. . 58686
Chemical compound Roessler & Has her

Chemical Co. .....coiiiiiinnnnnnnnnnnnn 58,693

THe BARKER MOTOR

hasfrom thefirstshownitself to be
of superior design. Mechanical
ideas of preven worth, combined
with the best materials and care:
attention to details make it

THE LEADER OF ITS GLASS.

G. L.BARKER, NORWALK, CONN.

Nintli Year of Success. SUN Incundescent Gaso-
lige LAMP. DlakesIts Own Gas, BRIGHTER
than Electricity ; CHRAPER than Kero-
sene. Safe, satistactory. Invaluable
for horne, studio, office, store.
Manystyles. Agmtuwnntml.
7‘6\” Get catalogue. b:t up
club, specialdisct.

fn‘fs Sun Vapor Light

Co., Bex 109,
r“’f‘ﬁ’ (,il?\tun
4 ; (0.

Kerosene 0il Engines

""" DURYEA AUTOS

Marine, Stationary, Portable

NO DANGER, Maximum Power, Light-
est Weight, Simple. Reliable, Ecenomical.
No Batteries, Self Ignition sy Compres-
sion. .['ully guaranteed. Write for Cata-
logue S. A. (& No cbarge fer packing.

INTERNATIONAL OIL ENGINE CO,
38 Murray St., New York, U. S. A. DURYEA POWER Co.. Aeyrud Street, Reading, Pa.

getting an aute next
Spring, write us at
once fer our '* Maker
te User prefit-shering

The New Agriculture

By T. BYARD COLLINS

12mo, 374 pages, 106 illustrations, cloth, price $2.00

HIS new and authoritative work deals with the
subject in a scientific way and from a new view-
point. Dr. Collins has devoted his lifetime to the

study of changing economic agricultural conditions.
“Back to the soil” was never a more attractive proposi-
tion and never so worthy of being heeded as during these
opening years of the twentieth century. Farm life to-day
offers more inducements than at any previous period in
the world’s history, and it is calling millions from the
desk. The reason for this is not at first obvious, and for
this reason Dr. Collins has prepared the present work,
which demonstrates conclusively the debt which agricul-
ture owes to modern science and the painstaking govern-
ment and State officials. Much of the drudgery of the old
farm life has been done away with by the use of improved
methods, improved stock and varieties. All this tends to
create wealth by increased value of the product and de-
creased cost of production. Irrigation, the new fertiliza-
tion, the new transportation, the new creatiens, the new
machinery, all come in for a share of attention. The
illustrations are of special value, and are unigque. All who
are in any way interested in agriculture should obtain a
copy of this most timely addition to the literature of agri-
culture. A full table of contents, as well as sample illus-
trations, will be sent on application.

MUNN & CO., -saliiIutan- 361 Broadway, New York

If you arethinking of :

= plan,” and seve meney .

1 .
'lChemiCal cempounds, certaiu, Joseph Wil-

Hams Cu.  chiiieiieieeeenenannnnnnnnns 58,759

" Chemical  cempeunds For’ softening  water,
Percela CO.  .ovttiviiiinn it 58,709

. Chocolate aud cocoa, Pennsylvama Chocolate
Co. i, . ... 08,899
Cigarettes, V. Bey .. .. 58,673
Cigars, J. I Snles ..... ... 58777
Clams, minced, . K. Halferty............ 58,829

Clothing. certain named, G. (; Benjamin.. 58,968
Clothing, ccertain named, H. Black & Co.,
58,969, 58,970

Coal, Yarbreugh & Bellinger Co............ 58,849
Coats, pants, and vests, Steefel Strauss &
CONNOT ¢ttt et iiiiann 58.992

Coats, vests, and trousers, Ilertfelder Bros. 58 92,

Coffees and natural leaf teas, Citizens’
Wholesale Supply Co. ...vvvivinivenns 58,852

Cordéals and brandies, E. G. Lyons & Raas

............. . 58,786
Corn starch, E. R. Bu 58,945
Cornets ﬂnd trombones, 58,728
Cetton duck, printed, 58,688
Cotten piece goods, Grendel Mills 58,886
Cotton piece goods, Arnhold, Karberg & Co.,
58,909, 58,910
Cotton piece goods, Grendel Mills.......... 58,921
Cotton piece goods, Saxen Mills..... . 58,927
| Cotton piece geods, G. Willis & Co. ... 58935
' Cream, celd, E. Haverly........... . 58,753

Deodorants, J. M. Schutz 58,695
| Deviled entremets, William Underwood Co. 52,905
: Bisinfectants and insecticides, Urino Chem-

H fcal C® it 58,778
')rawmg instruments, certain n

fel & Esser CO. covevenvnanann 59,013
_)yestutfs Centinental Color & Chemical Co. 58,720

| Byestuffs, H. A. Metz & Co.............. 58,860
' Edge teols, certain named, Cellins Co.,

8,941, 58,942
Brgot extract, F. Hoffmann-La Roche & Ce. 58,830
Fishing tackle, certain named, Henry Mil-

! WATd & SONS tivrereieeneeenenannaaann 58,949
I‘lavormg extracts, Royal Remedy & Extract

| L 58,843 to 58,847
I‘lavorlng extracts, Colgate & Co.ovvvnnnnn 58,879

i Flour, wheat, C. H. Guenther & Sen....... 58,851

Flour, wheat, Shane Brothers Ce...58,870, 58,871
Flour, wheat, W. J. Jennison Cvu....58874, 58875
Flour, wheat, BPurst Milling CoO........... 58,882
Flour, wheat, Kelley & Lysle Mlllmg Co,.

Flour wheat, J. R. Soden.. .
Flour wheat Liberty Miils
Food, poultry, S. K. Strickler..
Feed substances, prepared fatty,

. 52,903

s

or unctuous, N. K. Fairbank Co 58,985
Foods, bird, F. Kaempfer............ .. 58,891
Feods, certain named, Schnull & Co..58,808, 58,809
: Foods, certain named, William W. Vaughan

L 58,906
Foods for infants and invalids, prepared,

Wells & Richardson Ce................ 58,90«
Foods for live stock and poultry, prepared,

®. K. Stock Food CO....ovvuviinnnnnnn 58,895
Fruits, dried and evaporated, W. B. Jame-

F 03 o 58,890
Game, Exer Ketch Novelty Co......... .. 58,705
Gape cure for fowls, W. M. Shoemaker 58,714
(;mmems, certain named, French & Ward. 58,827
Gas in portable tanks, illuminating, Cencen-
trated Acetylene CO. .....cevevenennnnn 58,719

Gin, Horace Barber Wistilling Co. 58,888
Gin, L. J. Adler ...........cc0..n . 58,967
Gloves, base bhall, A. J. Reach Ce 58,819
Gloves made wholly or partly of leather,
Gordon & Ferguson ......cieceiececenns 58,920
Goggles, automobile, Meyrowitz Mfg. Co... 58954
(;um, chewing, Frunk H. Fleer & Ce...... 58,789

Gum, chewing, American Chicle Co.,
58,820 to 58,822, 58,998
Hair tonics, M. E. Smith .........ccccuiunn. 58,929
' Hams,« breakfast bacon, lard, and sausage,
Pittsburg Prevision & Packing Co..... 58,926
Ilarvesters, corn and grain, Independent
Harvester Co. ...iiiiniiiiiiinnnennnns 58,951

Hinges, Reading Hardware Co. 58,692
Hosiery and knitted underwear, Schuster,

: Edelstein & CO.vnvnrnnnnnnnnnnnnnnnnns 58,962
Insect exterminators, L. G. B. Erb........ 58,751
Insecticide and deodorizer, H. L. Palmiter 58,238
Insecticides, E. L. Wolf & CO...uoveuvvnnnn 58,731

Iron, black, galvanized, er tinned, sheet,
Wolverhampton Corrugated Iron Co.... 58996

| Jewelry of all kinds, Tiffany & Ce........ 58,872
Journal, weekly, Funk & Wagnalls Co. .. 58,722
- Knit leggms, N. Jacob & Sons......... .. 58,680
Knit underwear, Harris-Emery Co. .. 58,864
|Kmtted gloves, Brown BDurrell & C .. 58915
. Knives, pocket, Son Brethers & Co........ 58,930
Laces, shoe and corset, F. W. Whltohel
i 58,876, 58,966
Lamp chimneys, La Bastie Glass Co.58, 662, 58,798
Laxatives, Frederick Stearns & Co 58,752
Laxatives, E. R. Balaguer........ 59,011
Leather, oak harness, R. Suhre Soms. 58,696
Leather, shoe, Surpass Leather Co... .. 58848
lement H. 1. Shepard.....cceveevenenecns 58,774
lement Minard’s Liniment Manufacturing .
L 58,802
=L1mment Mulligan Liniment Co. 58,834
{ Lotions, E. K. Guenthner............. .. 58676
Magazine, monthly. New DPublication Co.... 58,689
Magazine, monthly, Internatienal Magazine .
L 58,707
Malt extracts, Paragon Malt Extract Co. 58,897
Meats, cured, smoked, and canned, Cudahy
Packing Co. t.vevvrirerennenensannanans 58,916
| Medical preparation fer certain named dis-
i eases, Argie Prug CoO...eeeeeeeeeeennn. 58,736
Medicaments for internal use to heal and
prevent infectious diseases, Luthl &
Buhtz ... e 58,683
. Medicated steck food, Morley Bros........ 58,867
1 Medicinal plasters, Potter BPrug & Chem-
H ical Cerporation ................ 58,691, 58,770
: Medicinal preparation, certain, Potter )rug
& Chemical Corporatien................ 58,771
'Medlcmal preparation for headache and neu-
ralgia, Shaw & Ludington.............. 58,773
|Mellcme, certain named, English-McLarty
O 58,750
.Medleme, certain named, Vapo- Cresolene Co.
813 to 58,815
Medicine for stomach tresuble, E. R. Bal-
T 59,012
Medicines, certain named, Milwaukee BPrug
L 58.892
Medicines, certain named, X-Ray Co.. 58,936
Medicines fer the cure of alcohel and drug
addictions, A. H. Pixon................ 58,741
Metal ware, certain named, Geuder & Paes-
chke Manufacturing Co................ 58,976
Nails, horse, Ausable Horse Nail Co...... 58,939
Naphtha, benzine, and gasolene, Standard
@il Co. of New York........ccoeieuan. 58,715
Newspaper, daily, Hearst’s Chicago Amer-
ican ..... e ieetecetereacatacancanaaaann 58,678
Newspapers, comic sections of, Tribune Cem-
PANY  cevreeensonocnntnsasnssasasasansns 58,698

y
@il, elive, A. Cusimane & Co...

®il, elive, L. J. Scaramelli & Co. 5
®ils, lubricating, Pure @il Co...... 59,004 to 59,007
®ils, natural or synthesized essential, Heine

& Co.

®vershirts, J. g
@vershirts, Washlngton Shirt
Packing fer steam or ether en mes and ma-

chinery, Eureka Packing Ce............ 58,947
Paints and varnishes, insulatmg and protec-

tive, Aktiengesellschaft fur Asphalti-

rung und Pachbedeckung vormals Je-

hannes Jeserich ........cceeiiiniinennnn 58,700
Paints, mixed, Murphy Varnish Co........ 58,765
Paints, paint pigments, and stains, mixed,

Harrisen Bros. & CoO....vvvieennnnnnn. 58,677
Paints, waterproof, Stegosote Paint Co. 58,697
Paper, all kinds ef fine writing, Woronoco

Paper Co. ..iuiiiiiiiiiiiiiiiiiiiiea 59,010
Paper, writing and printing, George La

Monte & SON.....ci.veceninesnns 8674, 58.675

Paraffin, extra refined, W. W.
Parasols and umbrellas, Bunlap & Co.....
Pastils, purgative, J. Bengue..............
Patterns for cutting garments,

4
Pencils and penholders, lead, Bleistiftfabrik

vermals Johann [Faber Actien-Gesell-

SOMATE  eriiiiiiiiiies i eanezee .. D8,T01
Perfumes, Actien-Gesellschaft fur Anilin-

Fabrikation ...........ccciiiann. 58,733, 58,734
Perfumes, Paul Rieger & Ce......cv.vvnnnn. 58,769
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Classified Advertisements

Advertising in this column is 50 cents a line. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

SALE AND EXCHANGE.

L SALE—A one-balf interest in all foreign coun-
triFegli{n a Wire and Wireless Automatic Railroad Signal.
Best on market. Also Trolley Cut-out, which renders
live wires dead when it breaks. All for Five Thousand
Doilars. Will pay to investigate. C. C. Phillips,
Owensboro, Ky.

HALF INTEREST OR STATE RIGHTS in Window
Raising and Locking Device for sale. See description
this paper September 29. Address Bruno, 157 KFourth
Avenue, Brooklyn, N. Y.

WANTED.—Copies of our ‘*Manufacturer’s Index "
issued some eight yearsago. State price. Mupnn & Co.,
361 Broadway, New YOrk.

FOR SALE.-—Engine Latbe, swings 9 in. takes 25in.
between centers; cemplete with full set change gears
to cut all size threads, 3 te 40in. ; price enly $41.00. Ad-
dress L. F. Grammes & Sons, Alléntewn, Pa.

BUSINESS OPPORTUNITIES.

MANOR WOMAN WANTED bymailorder catalogue
house to travel, collect and a(;J) oint agents. No capital
or experience required. $2100 a week. Expenses ad-
vanced. Address Secretary, Desk Al4, 381-335 Wakash
Ave., Chicago.

SPECIAL-We bave Special Work, Special Club Plan,
among a Special Class for solicitors and salesmen ot
Special Ability. A Special Salary and expense contract
for five such men, Sauuders, 46 Jackson Boulevard,
Chicago.

METAL NOVELTY WORKS CO., Manfacturersof all
kinds ot light Metal Goods, Patented Articles and Hard-
ware Specialties on contract. Metal Stamping Dies and
Stamping our specialty. 43-47 Canal St., Chicago.

STEEL WHEELS to fit any wagon or cart. Made
any size, any width of tire. Alsu handy wagons with
Jow wheefs and wide tires. Wood wagons with steel
wheels, or steel wagons with steel wheels. Log wagens
and heavy traction wagows ef all kinds, fer herses or
traction engine power. $Steel axles of any size and
shape. Address Electric Wheel Company, Walton
Sequare Quincy, Ill, U. S, A.

AMAZING SCIENTIFIC DISCOVERY and inven-
tion combined. Science_ finds fountain of youth. De-
vices that transform electricity into magneism and
whlch aid to revitalize thc buman body, thus prevents
or cures disease, Send for Prospectus of Facts insuring
tremendous profits forinvestment iv stock of the Bache-
ler General Magnet Co., ‘r%anufacturers of the Bach.ele:
Tberapeutic Magnetic ave Generators. convenien
for uu% in evers% home. Price £ up. ddress H. C.
Walker, 11th Floor, Flatiron Building, New ¥ ork.

CAPITALIST WANTED to form a stock company
for the purpose of manufacturing and marketing a
newly invented machine that will produce more
power than is put in it; demonstrates the trans-
formation of a borseshoe magnet force into a
revolution. Models and machine to show. Desirous
of capital to exploit same. _Opportunity t0 make

money rapidly and easily, Fer furtner particulars
addregs Ep (Jy Reiter, 5 Stone Street, Rockville,
Connecticut.

FOR SALE. -Portable Compressed Air House Clean-
ing Wagons and Macbinery sold to responsible parties
te operate in cities of from five thousand inhabitants
upwards. Eacb Portable Cleaning Plant has an earning
capacity of from $50.00 to $70.00 per day, at a cost of
awout $8.00 per day. Capital required from %2,000.-00 up-
wards. Stationarg' Resuential Plants also from $350.00
upwards. Over 100 cempanies eperating eur system. We
arethe pioneers in the business, and will presecute all
infringers. State references. Address General Com-
pressed Air House Cleaning Co., 4453 Olive Street, St.
Louis, Mo.

ISELLPATENTS.—Tobuyorhavingoneto sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y.

WE MANUFACTURE METAL SPECIALTIES of
all kinds. Best esuipment, Send sketch or model for
estimate, stating quantity. Hayes Manufacturing Co.,
46575 Maybury Avenue, ®etroit, Mich.

TYPEWRITERS.

TYPEWRITERS OUR OWN MANUFACTURE fully
guaranteed at special prices to those who will recom-
mend the American to their friends. American Type-
writer Co., 261 Broagway, New York.

TYPEWRITERS.-—All makes,
stores in principal cities. C: ta](ﬁ}le
nearest store sent_on request. The
change Company, Dept. A, 343 Broadway, New

POSTAL Typewriter $25. Onlyrealtypewriterat low
cost. Combines Universal Keyboard, strong manifold-
ing, mimeograph stencil cutting. Visible writing, in-
terchangeable type, prints from ribson. Imperfect
alignment inapossible. Will stand bardest wear; practi-
cally accident wreef. Agents wanted. Write Postal
Typewriter Co., Dept. 17, Norwalk, Conn.

all prices. Twelve
and address of
Typewriter Bx-
York.

HELP WANTED.

YOUNG TECHNICAI, GRADUATES are needed by
some of tbe 20,000 employuvrs we serve. Both straight
technical and sales positions. Salary $700-$1,000. Write
us to-day. Hapgoods, 3¢9 Broadway, New York.

WANTED. -A Foreman to take charge of machine
shaop in mapufacturing plant, baving from 12 to 14 ma-
chinists in his charge. Applicant must be thoroughly
posted in the manufacturing of blanking and drawing
dies. Good position for the right party. Statesaiary
and givereferences. Foreman, Box 773, New York.

PARTNERS WANTED.

WANTED.—-A partner with some capital tohelp or-
ganize a company to manufacture staple goods. Re-
cently patented process. Demand unlimited. Two
patents. Address J. I\ Denny, Cromartie, N. C,

SCHOOLS AND COLLEGES.

PATENT LAWS AND OFFICE PRACTICE.—Thor-
oughly practical course by mail for attorneys and in-
ventors. Postal brings freeswecimen pages and fullin-
formation. Cer. School of Patent Law, Dept. A, 1853
Mintwood Place, Washington, D. C.

PROFESSIONAL CARDS.

ANALYTICAL CHEMIST.—Problems of a chemieal
nature solved. Any .sampie of manutactured specialty
analyzed and will sho wyou how to make it. Exclusive
formulas devized for special needs. Ores assayed.
Waters, minerals and cemmercial preducts accurately
tested. Fer furtber infermatien address Carl A. Black,
B.Sc., Bratenahl Bloek, (.leveland, O,

FACTORY AND MILL SUPPLIES.

STOP PAYING WATER RENT at your mill er fac-
tory. Erect a Caldwell Tank on a Caldwell Tower or
yeour building. Plenty ef pressure fer every purpese.
kire protection besides. First cest: enly cest. Bozens
of referencess right around you. Jobn T. Stearns &

Co., Silk Manuafacturers, of Elmira, N. Y. say:
‘“Pon’t see how a factory coulddo withoutit?’” Send
for Illustrated Cataloguc and Price List. W. E. Cald-

well Co., Station ® D,, Louisville, Ky.

PATTERN LETTERS AND FIGURES (White Metal
and Brass) for use on patierns for castings. Large va-
riety. prompt stipments. Send for catalog, M. W.
Knight & Son, Seneca falls, N. Y

DRAMATIC.

PLAYS AND ENTERTAINMENT BO® KS.—Largest
catalogue in the world sent free on applicatlen. or
further infermatien address Dramatic Publishing Co.,
358 Dearbon Street, Chicago,

PATENTS FOR SALE.

MAII-BOX PATENT FOR SALE.—Automatic sig-
nal, simple durable construction for either rural or city
:‘edhve(l;y. For full particulars, address Wm. T. Morrow,

a,

FOR SALE.— Patent Check and Waste Valve.
Patent No. 782,9%6. Patent issued February 21, 1905.
For further information write C. W. Kenner, Britton,
South Dakots.

W ANTE D.—Purchaser Canadian rights (just issued)
of “Rapid” T'urbine Tube Cleaner. Adopted U. S.
Navy. Guaranteed superior to any. Freetrial machine
for tests. Andrews Mfg. Co., Rockaway, N. J.

PATENT'S SOLD ON COMMISSION.—If you wish
to buy or sell a patent write for particulurs to E. L.
Herl{.ins, 72 Broad Street, Boston. Patent Sales Exclu-
sively.

PHOTOGRAPHY.

BLLUE PRINT PAPER. - The finest made. Obrig
Quality stands back of it. 4x5, 18c.: 5x7, 28c.; 8x10, 55¢.,
each2.doz. Postage add 3,4 and 6¢c. Other sizes in pro-
portion. Per roll, 42 in. by 10 yds., $225. Send for lists
of photegraphic suhplies. Fer full particulars address
Obrig Camera Co., 147 Fulton Streel, New York.

WE PHOTOGRAPH any thing, any where, any time.
Building, Paintings. Plans, Models, Machinerv, Estates,
ete. Illustrations for Advertisers. The General Photo-
graphng Co., 1215 B’way, Daly’s Theatre Bldg., N.Y. City

LUMIERE PLATES, PAPERS & CHEMICALS.
For 30 years the standard in Europe. A free Sample for
the asking. Write N. Y. Office,11 West 28th St. J‘wc-
teries, Lyons, France, and Burlington, Vt.

GAS-LIGHTING APPLIANCES.

“SIMPLIQUE” ELECTRIC GASLIGHTER. Simple;
Econemical. Household necessity where .gas is used.
Fits any standard dry battery. BY mail $1.00. Without
battery50c. Wm. Roche, 38 Clerk St., Jersey City, N.J,

THE “ PNEU-WAY " of lighting gas! Lights Wels-
bachs without e]ectl‘lcitgsfmm buttonon wall! E asily
installed, ever lasting. k yeur gas company or write
Pneumatic Gas Lighting Company, 150 Nassau St., N. Y.
Thousands jn use.

IDEAL EYE MASSEUR.

A MOST V ALUABLE AND SUITABLE PRESENT
Indistinet vision, muscular troubles, and chronic dis.
eases of lhe_ eye successfully treated by scientific mas-
sage. Read illustrated treatise on tne eye. Mailed free.
The I1deal Co., 239 Broadway, New Y ork.

ASTRONOMY.

STARS AND PLANETS.—Learn to know them at a
glance! Astronomy in simplest and most fascinating
form. The Revolving Planisphere sbows clearly prin-
vipulstars visible any hour in year. Simple, handy.re-
Itable @nly 83c. T. Whittaker, Publisher, 123 Elble
House. New York.

BOOKS AND MAGAZINES.

SEARCHING THEHEAVENS ANP THE EARTH,
—A newbook proving that the earth never moved, that
the sun, moon and stars move alound it in perfect cir-
cles in 24 hours, and a number of other new discoveries.
Price $5 net. Address theauthor; John Moran (Atty.),
Carlinville, I1).

MACHINERY FOR SALE.

IF INTEREST'ED IN POWER for any kind of light
manufacturing, electric ligbting, marine or other pur-
poses, get information on the most improved kerosene
u_|l ngine by sending for catalogue to Remington Oil
Kngine Co., 41 Park Row.

ALWAYS ON HAND, geod second-hand machinery,
also boilers and engines, dynamos and motors; from
smallest to largest. Write us before ordering else where.
Liberty Macbinery Mart, 138 Liberty St., New York.

THE VERY THING—A HAND PLANER. Only
$40. New, good, guaranteed. Has self-hardeuving tool,
outlasts dozen files. Address Ideal Machine Works,
Brooklyn, N. Y.

b

FOUNTAIN PENS.

RIGHT FROM THE MANUFACTURERS. — The
Langill Special Self-filler, 14-K Gold Pen warranted, No.
4, F'ull Chased and Hard Rubber, Send $1.00 money
order. Langill F. P, & B. Co., 20 Front St., New York.

LET THE LARGEST Fountain Pen Manufacturer to
tbe mail-order and export trade send you direct a 14-
karat, .solid gold, diamond-pointed, all bard rubber
fountam‘pen or a dollar. Kstablisbed 21 years. Ira S.
Barnett, 21 Bee.man Street, New York City.

Periedical, menthly, Motor Vehicle Publish-
ing Ce.

Periedical,
C

. 58,726
semimenthly, Review Publishin
.. 58,730
fixing selu-
58,706

. 58,711

e.
Phetegraphers’ develeping
. tien, N. . Flewerdew
Pianes, Rothschild & Ce.....

Pganos, E. G. Harringten & Ce. . 58721
Pianes and ergans, M. B. Marks.. 58,725
Pills, liver, Lydia E. Pinkham Medicine Ce. 58,761
Pins, straight selid-headed, Plume & At-
o weed Mfg, Ce........iiiiiiniiiiaai.n.. 58,729
Pipe flanges, bands, and rings, metal, Rail-

way Steel-Spring Ce................... 58,958
Petash er lye, caustic, E. N. Hall..58,999, 59,000
Pewder fer burns and similar injuries, M.

M. Stemme ......ccceieeneierrcennncens 58,963
Pewder, teilet, Gerhard Mennen Chemica

(COSR . JORLINE o 500 RSO, c ) MUY i
Pewders, pastes, and washes,

Claflin Ce.
Preparatien fer curing b

58,259
. 58,261

table, A. .J. Dickey & Ce 58,785
Preparatiens fer certain named disease

Palmette Medicine Ce.................. 58,837
Preparatiens fer the skin and cemplexien,

Tr S, TRAMAEE. Wil o . g+ sasaifile o 8 onivanh 58,841
Preparatiens fer the teeth, J. S. Ramage.. 58,840

I'reparatiens fer the treatment ef diseases
of tbe bleed. skin, etc., Br. Peter Fahr-
ney & Sens Co....iviiiiiiriiainiaanns

Pretective ceverings, certain named, Sterk

58,944

COMPANY ¢ titiiiitnteneeearenneenennans 58,932
Prunes, paclkages, J. L. Bewers............ 58,878
Publicatien, periedical, Br. Peter Fahrney &

[ i S S S e 58,703, 58,704
Plasters and certain named medicines, Gar-

field Tea Co..... .. 58,856
Plaster, cern, M. E. Clyne... . 58,940
Plaster fermed eof weed fiber,

Plate Glass Ce...........ooviiouaton, 58,727
Plaster, healing, Petter Brug & Chemical

Cerperation ..........ccoiiiiiiiiiiiians 58,690
Publicatien, periedical, Peter [Fahrney

& Sens Ce........covviinnn.. 42 te 58,748
Pumps, centrifugal, Lawrence Machine Ce. 58,982
Refrigeraters, ceeling reems, ice bexes, and

freezers, P. J. BDaemicke Ce.......... 58,839
Remedies for certain named diseases, J. W.

Nesmith . oo oo s « o « « amrdtirben « ofsrems 58,766
Remedies for diseases eof the urinary and

genital ergans, A. Herewitz.......... 58,756
Remedies for headache in liquid and pew-

dered ferm, J. C. Ellisen........ ... b8, 787
Remedies fer live steck and peultry, . IK

Stigcki EoodmEe. oo cfavt e diiionseeasafose. 58,767
Remedics fer nerve weakness, etc.,, K. Alex-

F: o (- 58,735
Remedy for cancer, C. W. Yeung.......... 58,997
Remedy feor certain named diseases, J. C.

DENSHANE . ol oiolheiihers Tk oioks « SEok: +leols s « aiof 58.740
Remedy for certain named diseases, E. Merin 58,764
Remedy feor certain named diseases, Cam-

phereid Ce. .......... .. .. i, 58,825
Remedy for certain named diseases, M. L

| T B ol G000 0% 0Ot G 0 o (O AT R T 58,826
Remedy feor chelera, Pratt Feed Co.. .. 58,710
Remedy for cerns, F. Banner...... .. 58,854
Remedy feor cutaneeus diseases and veterin-

ary use, Petter Drug & Chemical Cor-

pPernation oei.i Bk PEEE N B orters TR0 s 58,956

The Great Show

Which Has Been Held at the Garden Since 1901
SEVENTH

Automobile Show

JANUARY 12 to 19, 1907
MADISON SQUARE GARDEN

UNDER THE DIRECTION OF THE

ASSOCIATION OF THE LICENSED AUTOIOBILE TMANUFACTURERS

The Following Leading Makes of American and Foreign
Cars Exhibited by Licenses Under the Selden Patent.

FRANKLIN POPE-HARTFORD
HAYNES POPE-TOLEDO

POPE-TRIBUNE
HOTCHKISS

RENAULT
ISOTTA-FRASCHINI

ROCHET-SCHNEIDER
KNOX ROYAL-TOURIST
LOCOMOBILE
LOZIER

8. & M. SIMPLEX
0ZI
MATHESON

STEARNS
STEVENS-DURYEA
NORTHERN
OLDSMOBILE

STUDEBAKER
PACKARD

THOMAS

WALTER
PANHARD WALTHAM-ORIENT
PEERLESS
PIERCE GREAT ARROW

WINTON
Also full Exhibits by the Importers Automobile Salon, Incorporated, and the
Motor and Accessories Manufacturers, Incorporated.

Nearly Three Hundred Exhibitors
Complete Exhibit of Commercial Vehicles
Unequalled Display of Highest Grade
Electric Carriages

TUESDAY and THURSDAY $1.00

NATIONAL

APPERSON

CADILLAC
C.G V.

CORBIN
CLEMENT-BAYARD
COLUMBIA
DARRACQ

DE DIETRICH
DECAUVILLE
ELMORE

ENGLISH DAIMLER
FIAT

ADMISSION, 50c.

OUT JANUARY 12, 1907
The Special

Avutomobile
Number |

of the
Scientific
American

Handsome Cover in Colors
Lavishly Illustrated

Price 10 Cents

W N N N N N N N N T e e N N N W N W e N e T e N oW o T oW T oW oo

greater number of detailed descriptions of
improvements in construction of all Ameri- {
can Automobiles than ever before published.
Engines, transmissions, steering gears, axles, ‘
frames and all other parts of importance will be illus- |
trated and described in detail.
There will also be a page of Automobile Novel- |
ties, consisting of various accessories of use to the user. |
. The description of new features will be more
B complete than ever before, and the issue will show,
in a condensed form, the progress which has been
made in automobile constructior. during the past
| twelve months.

| HIS SPECIAL NUMBER will contain a

ORDER FROM YOUR NEWSDEALER OR FROM

MUNN & CO., 361 Broadway, New York City




JANUARY 5, 1907.

Scientific American

Light Your Automobile with
A Month at Our Risk

Just drop us a postal
and let us arrange a
month’s tria) ef the
Prest-O-Lite system at
our risk. At the end of
that time if you do not
want to keep it your ga-
rage man or whoever you
got the tank from will
refund every penny you
paid for it, and the gas
youw've burned is yours.

Prest-O-Lite is ready-
made gas in those hand-
| some.copper tanks you

see on every good car.
Simply turn on the gas
and light itas you would
any gas lightt.  When
the tank is empty your
garage man will ex-
change the empty fora
full one in 5 minutes. It takes 75 minutes to get the old
out-of-date Carbide system Sfarfed. to say nothing of the
preliminary digging out of the box, for you can’t geta steady
light from a caked-up carpide box.

Light from a Prest-O-Lite tank is bright, clear. strong and
steady, it never blinks e r flickers, or sputters like the old kind
—it burns.  But let us prove whatwe say.

Try the Prest-O-Lite system a month, then take it or
relect it.

VWrite us today.

The Prest-O-Lite Co.

Dept. 50, 18-24 So. East St., Indianapolis, Ind

bENbITIVE LABORATORY BALANCE

This *“Bbuilt-up” laboratory | Syrup fer certain named diseascs, Hawaiian
h up to one pound and will turn with a
age stamp. The balance can be made
by any amateur skilled in the use of tools, aud it will
The article is accom- |

By N. Monroe Hopkins.
balance will wej
quarter of a pos

work as well as a _$125 balance.

panisd by detailed working drawings showing various |

stages of the work.
TIKIC AMERICAN SUPPLEMENT,
cents
York City. or any bookseller or newsdealer.

No. 1184,

This article is contained in SCIEN-
Price10
For sale by MUNN & CO., 361 Broadway, New

zConcrete Blocks3y)

¥, HAVE a very Beautiful

Album containing over Sixty

views of Houses, Churches,

Factories, Plants, etc., taken

from different parts of the

country, These are printed on

heavy enanieled paper with original

halftones, and these halftones are made

from original photographs —not wash

drawings—9x 12 inches. If insatisfac-
tory, money promptly refunded.

Price One Dollar

Write for Machine Catalogue—Free

Harmon S. Palmer Company
1450 Girard Street, Washington, D.C.

\

Practical Papers

—_— ON ——

Pattern Making

SCIENTIFIC AMERICAN SUPPLEMENT 1528
contains an article which gives useful su;igcs-
tions on the selection of material and the tools
to be used. Clear explanations of the making
of patterns for various purposes are published,

SCIENTIFIC AMERICAN SUPPLEMENT 1560
has an article on Metal Foundry Patterns, to e
used when a large number of castings are re-
quired from one pattern,

SCIENTIFIC AMERICAN SUPPLEMENT 1566
describes in detail ““‘Curves in Pattern Work,*’
with the help of clear diagrams,

SCIENTIFIC AMERICAN SUPPLEMENT 1503
Mr Walter J, May publishes a very complete
paper on The Position of Patterns in the Molds.

Making Foundry Patterns is title of an
article my Walter J. May, appearing in SCIENTI-
FIC AMERICAN SUPPLEMENT 1600.

Each Supplement mentioned costs 10 cents
by mail.

The entire set of five papers will be sent
for 50 cents.

Order from your Newsdealer or from

IMUNN & COr1PANY

L36' Broadway New Yorl_:J
60 YEARS' '
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyonesending asketcb and description may
quicikly EBOEI"/EII‘I) %llll‘ Optlm%nbflgeecwoggluer‘i!g;
invention is pro y patenta .
tions smctly conﬁdennal HANDBOOX on Patents
gsent free. @ldest agency for securing patents,

Patents taken throwgh Munn & Co. rereive
8pecial notice, without charge, in the

entific American,

A handsomely illustrated weekly. TLargest cir.
culation of any scientific journal, Terms, $3 a
year; four months, $§1. Sold byall newsdealers,

MUNN & Co,se1erasar. New York

Branch Office. 625 F 8t., Washington, D« G

Remedy for diseases of the lungs, A. Horo-

K5 iy A, B . 8, SRR e oot R 58,831
Remedy feor dyspepsia, ¥. C. Saunders.... 58, 807
Remedy feor influenza and grippe, Sydney

ROSE*(C0. M. cpaarraraer- s « oeprs <F T 58,811
Remedy feor rheumatism and gout, T. a

MaBON . ovusiifsensnonesssssisisisions B 58,801, 58,802
Remedy feor skin discases, Buzzit Co........ 58,749

Remedy for stomach,
eases, W. E. Crow
Remedy fer the cure

liver and Kkidney dis-

Abrams  ......
Salve, H. Holmes
Salyiens M., Bigel. ... L. .o Ji. .k s, 8,
Salve, Potter Brug & Chemical Corporation 58, 957
Slee, healing, W. L. King....c.o.vevuivunann 58,760
Salves and eintments, C. F. Yerk.......... 58,781
Saives, ointment, corn cure, and liniment,

Tempest Salve CO..vvvrveenneinannnnann 58,993
Saws of all kinds, BE. C. Atkins & Co...... 58,946
Score cards, bridge whist, Radcliffe & Co.. 58863
Score cards, puzzle. J. W. Millar.......... ,685
Scouring compound, Martha  Washington

Scouring Compound CO........coccveunn ,799
Sheathing, packing, er filling, builders, S.

[8):. ot L CHNERET o o A TS 500 o Sgod: T oG 58,718
Sheeting, shirting, and drills, A. Probst 58,988
Sheetings, Pelzer Mfg. Co.........cc.uvn. d
Sheetings and shirtings, Monohansett Mfg.

CoN ] I o I i e 58,866
Sherries, J. M. de Mora....... 58,833
Shirts, tos, B. Jones & Sons.. 58,797
Shoes, leather, Saks & Company ..... .. 58,694
Shoes, leather Williams-Kneeland Co...... 58,717

York Silk Manufacturing

58,817, 58,818

Silverware fer table use, imitation, Intorna<
tional Silver Co

Skin cleaning compound, White & Bagley
Co.

Silk piece goods,
Co.

58,889

58,780
Snap fasteners, United States Fastener Ce. 58965
Seap, Celgate & Co
Soap and soap powder, Holbrook Mfg. P
Soap, toilet and scouring, A. Rokeach......

Soda, baking, BE. Metzenaur................
Solution for the treatment of the nose,
mouth, and throat, M. I. Brandt......
Spray for the treatment of diseases of the
nose, throat, and ears, oily, M. I.
Brandt™ ... EREh il o Tk T
Stoves and ranges, St. Louis Union Trust
(CIE om0 16 o San o B Ml B o Sl e o o
Sulfur, sublimed, Holland & Ilolland......
Surgieal apparatus, certain named, Hospital
Supply €O vvvitiiii i i

Specialty Co.
Tabasco pepper and catsup, extract of, New
Iberia Extract of Tabasco Pepper Co..
Tablets fer celds, ceughs, and bronchial af-

fections, J. H. Pinc..................
Tablets fer laxative and digestive purposes,
LAl I 00 o gp o OIS 508 odb o MBS B D o

Tea, Canada Brokerage Co.
Teas, McCormick COp gl g -« « Bl - -
Threads, spool, knitting, and darning cotton,
cotton, Bullard Thread Co..............

Thr%ads and yarns, flax, Smith & Bove Mfg.

Towacco. smoking and chewing, J. Scharff.
Tonic, W. L. Milner & Co..ovvvvvinnninnnnn 58,7
Tonic, A. Breslauer Co................
| Tonie, laxative, and blood-purifying me

cine, liver, Holland Medicine Co.
Tonic pastils, . Bengue.........ooun.n

Tooth wash, E. B. G. Foltz....

Tops, double spinning, G. Phili

Top, optical, A. Strauss & Co.

Undershirts, drawers, and combina
dergarments, J. A. Scriven Co

Und%rwear, knitted and woven, J. A. Scriven
0.

Velveteen, H. Kupfer
‘Washboards, F.
‘Washing machines, cylinder, J. M. Gagan
o S R e P o o ATy 8,952
Watch movements, Hampden Watch Co.... 58887
‘Water, carbonated mineral table, E. @.
HBCHe . Jal. . . emmi i e s ss il e Hokes 58.791

Waters, mineral, Pawson Salts & Water Co. 58,881
Waterproof fabries, cloths, and sheetings,

textile, Stork Company................ 58,931
‘Wazx, parquetry fleer, M. Pallmann. 58,708
Wheat meal, rolled, Sperry KFlour Co. 58,902
Whisky, Woodford Wistilling Co 58,816
Whisky, Geo. Benz & Sons.. o 58,857
Whisky, M. Harris......... 58.863
Whisky, J. F. @7T00l&.....c.euerevaaeanas 52,268
‘Whisky, Union ®stilling Co. . 58,873
Whisky, A. Marymont Co 5 . 58,877
Whisky, @ld ‘76’ Bistilling Co.. . 58,896
‘Whisky, Peacock BWistillery Co... . 58898
Whisky, Feuchter Bros.......... . 58,919
Whisky, T. ®'Brien........ . 58924
Whisky, Charles Bennehy & Co. 973, 58,974
Whisky, F. SimOD............. . 52990
‘Whisky, B. Thornton & Co....... 58,994
‘Whisky, Jett Bros. Distilling Co. 59,001
Whisky, B. Winter..........ccceeeun.s .. 59009
Wine, champagne, G. H. Mumm & Co.... 58,835

Wire goods, certain, New Jersey Wire Cloth salis
o ,687
wer & Whyte Rope Co.... 58,983

Co.
Wire repe, Ma

LABELS.

Y“Dustdown,”” for a powder_ for cleaning
floors, caipets, and rugs, J. B. Fitch.... 13,292
““Grand Prize,”’ fer weer, William Rahr Sons
CoN M N . N e R L
“Jack o'Lantern,’’ fer incgudescent lamps,
Sterling Electrical Manufacturing Co.
13,293, 13,294

“Jumbo Baking Powder,’”’ fer baking pow-
der, Canby Ach & Canby C 13,282
“Kentucky Sparkling Springs,”’ for a natural
spring water, A. H. Abraham..........
““Liverets,”” fer drugs, C. L. BDichter
‘‘Lydia E. Pinkham’s Compound Lozenges,’"
fer medicine, Lydia E. Pinkham Medicne

Co.
“Lydia E.

a medicine,

CinelCONY . ... TEIT). - TXXPTTE LT - - < e o0 s
“Lydia E. Pinkham’s Liver Pills’’ for medi-

cine, Lydia E. Pinkham Medicine Co. 13,286
“Lydia E. Pinkham’s Sanative Wash,’' for a

................................... 13,285

inkham’s Compound fPlils,’’
Lycdia E. Pinkham Medi-

medicine, Lydia E. Pinkbam Medicine Co. 13,288
for sherry wine,

‘““Manuel Garcia Sherry,”’

G. A.
“P. M. C.,”” for an antisep

pound, Watchman & Reynolds..........
“Pepsin-Peppermint Lozenges,’" for com-

pressed lozenges or disks, American Pep-

sin Peppermint CO. . X Xe « faea » » Lo e 13,284
“Rheumasol,”” for a remedy for rheumatism,

p Nachtigall ......................... 13,289
“Si-Ri-@n,”’ for a varnish stain. Gray Bres. 13, 291
““The Vanderbilt Cup Course,”” fer a game,

S. . 13,295
“Tryable,” for toilet waper, Scott Paper Co 13 296

PRINTS.

‘“An Actual Scene in Britlsh Columbia,’’ for
furs, Weil Bres.
‘““Are You @pinionated,”’ for
Creshby Ce.
“Chase’s Agrcultural Pharmaceuticals,’’
pharmaceuticals pertaining to agrienl-
ture, A. C. Chase
‘“Pon’t Worry—Conkey Will Cure Me,”
poultry remedies, G. E. Conkey & Co. 1,871

‘“Health DBread.”” fer bread, L. Hegwein.... 1,870
“The Strawbridge & Clothier Child’s Shop-
ping Game,” fer a game, Strawbridge
(& ClOtDIOr oo ofceeiceafoslaofponssesssnas 1,868

A printed copy of the specificatien and drawing
of any patent in the feregeing list, er any patent
in print issued since 1863, will be furnished frem
this office fer 10 cents, provided the name and
number of the patent desired and the date be
%iven. Address Munn & Co., 361 Breadway, New

ork.

Canadian patents may now be obtained by the in-
venters fer any of the inventiens named in the fore-
going list. Fer terms seond further particulare
address Muan & Co., 361 Broadway, New York.

Valuable Books

Home Mechanics
for Amateurs

Thisbook bas achieved an unparalleled success in one
week, and a Special Edi-
tion of 4,000 copies has been
ordered. It is by far the
largest and best book on
the subject ever offered at
such a low price. It tells
how to make things the
right way—the *‘only’ way
—at small expense. It will
prove of value to you—
much rnore than youreal-
ize. Do things with your
hands. Send for a circular
: iving contents—the circa-
“F ars cost only acent the
. hook $1.50 postpaid. If the
. - " : book could meet you face
to face you would be the
first to purchase. The first
large edition is almost
gone,order to-day.

326 Engravings Price $1.30

:
!
:
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o
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370 Pages
TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE T1. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100
Pages. %08 Lilustralions. Cloth Bound, Postpald,
$5.00. Half Mmocco, Postpaid, $7.00.

EXPHRRIMENTAL SCIENCHE is so well known to
many ot our readers that it is hardly necessary now to
give a description of
thiswork. Mr. Hopkins
decid ed some months
ago that it would be
necessary to prepare a
new edition of this work
in erder that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Siuce the last
edition was published,
wonderful develop-
oents in wireless tee-
graphy, for example,
have wbeen made. It
was necessary, there-
fore, tbat a good deal of
new matter should be
added to the work in
order to make it thor-
oughly up-to-date, and
wilh this object in view
somle 200 pages have
veen added. On ac-
count of the increased
size of the work, it has
been necessary to divide
it into two volumes,
handsomely ®bound in
buckram.

REVISED and ENLARGED EDITION

The Scientific American

cy{;l GD e d I Of R eceibpts,

€A Notes and ]
u Queries. %

15,000 R eceipts.
Price, $3.00iu Cloth.

734 Pages.
in Half Morocco.

%6.00 in Sheep. $6.50
Post Free.

‘T'his work has oeen re-
vised and enlarged,

900 New Formulas.

The work is 80 arranged
as to ke of use not only to
the specialist, but to the

neral reader It should

1ave a place in ever
home and workshop.
circular containing f ull
Table of Contents will
be sent on apwlication.

Those who already have
Hlle Cyclopedia may obtain

e

1901 APPENDIX.

Price,bound in cloth, $1.00
postpaid.

Stage lllusions and Scientific Diver-
sions, including Trick Photography
¥ This work appeals to
old and young alike, and
it is one of the most at-
tractive boliday wooks of
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and the exposés of
the tricks are, in many
cases, furnished by the
prestidigitateurs them-
selves. Lon)urm% large
stage illusions, re-eal.
ing, swor i-awailowm;:
ventriiequism, menta
mag1c, ancient magic,
automata, curious toys,
stage effects, photograpm
ic tricks,and the projec-
tion of moving phote-
graphs are all well de-
scrived and ijlustrated,
making a handsome vol-
ume. It istastefully
printed and wound. Ac-
knowledged by the pro-
fession to be the Stand-
ard Work on Magic.
20 iltns. Price $:2.50.

MAGIC

8y A. A. HOPKINS.

68 pages.

JUST PUBLISHED

Scientific American
Reference Book

51() Pages.
Plates.

Illustrated. 6 Colored
1.50, postpaid

Theresult of the queries of
three generations of readers
and correspondentsis crystal-
lized in this Wook, which has
been in course of preparation
for mor:ths. [t is indispensa-
ble to every family and busi-
ness man. It deals with mat-
ters ot interest tc everybody.
‘'he boek contains 50000 facts
and is much o.ore coniplete
and more exhaustive than
anything of the kind which
has ever been atteaipted. The
“Scientific American Refer-
ence Book " has seen compiled
after gauging the known
wants of tbousands. It has
been revised by ealinent sta-
tisicdans. [nfermatien has
been drawn from over one ton
ot Government reports alone.
It is a hoek of everyday reter-
ence—more useful than an en-
cyclopedia, because you will
find what you want inan in-
stant in a more condensed

forni. Sixty vears of exmeri-
ave made it possible for the publishers of
'1C AMERICANtO present te the purchasers
k a remarkahle aggregatien of information

MUNN & CO., Publishers, 361 Broadway, NEW YORK

12mo.
Price ¢

o=

ante

AT ONCE

A Persenal Representative in
your cemmunity to procure new
and renewal subscriptiens en the
Best-Selling, Best-Paying Maga-
zine-Clubbing and Beek Prepesi-
tiens Ever Offered.

$25,000.00 IN CASH
PRIZES

Full particulars free upen request.
It will pay yeu te write Zoday te

The Review of Reviews Co.
13 Astor Place, Room 414, New York

T US. BE YOUR FACTORY
WRI‘[E FOR ESTIMATE ON ANY_ AR 3

U WANT MANUFACTURED
MooELS, EXPER.
FOR FREE BOOKLET

WoRk

STAMPINGS,

WRITE

THE CLOBE MACHINE & STAMPING CO.
‘920 Hamilton 8t., Clevela [o]

“kpit=” BALL BEARINGCS

For thrust or weight or both.
No fitting, Just ])IAA]I them on.
Al sizes i S haft and up.
10 cts. in stampa for samples.

PRESSED STEEL MFG. CO.,545 The Bourse, Phila,, Pa,

llﬂ:mi Bottlers'
. Ce.

MUDE[S [& EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BAILLAROD. 24 Frankfort Street. New York.
RU B B ER. Expert Manufacturers
Fine Jokbing Work

PARKER, STEARNS & CO., 228-220 South Street, New York

BE A WATCHMAKER

8end for our free bouk, How to be a Watchmaker, Btona
School of Watchmakirg, 904 Globe Bldg., 8t. Paul, Minn.

Corliss Emzinen. Brewers
Machinery. HE VILTER
299 Clinton St., Milwaukee, Wis.

Model and Exverimental Work. Yearsof ex-
perience. M. P. Schell, 1759 Union St., San Francixco
MODELS i INVENTIONS PERFECTED.
GEARS @ 193 S0.CLARK Sv. GHICAGO.

VENTRILOQUISM

Learned by any Man or Boy at home. Small cost. Send
to-day 2-cent stamp for particulars and proof.
0. A. Smithy Reem 172,2040 Knoxville Ave., Peoria, Ill.

DELS

ESTABLISHED 1867

CHICAGO MODEL WORKS
179 £ MADISON ST CHICAGO, IL{

WRITE FOR CATALOGUE OF MOOEL SUPPLIES

¢-ePrint Your &
SR, QWD il ol e

«F v type. paper, cards.
0R Ca;rub THE PRESS (0., Meriden, Conn.

Telegraphy

& MAKE MONEY

=% Giving Moving Picture Shows,
Free Catalog.
Fuageneo Cline,
Oearborn & Randolph Sis., Chicago.

Clrculuru. ®ooks, newspaper,
reas Large size B18,
saver maker. Al

w on sherful

Circalar frn.-

Reduce frictien ¢ ment'\lly ? and me-
We

hot ?
chanically by scruling te us for full particulars abeut Frictienless.

Are your bearings run

have the remedy. Ne bearing can run hetwithit.
Frictionless Metal Co., Chestnut St., Chattanooga, Tenn.

SETS OF

MODEL ENG;NE’E

Removed to 182 Milk Street.

YOUR PATENT
Carefully Developed 'lay Be a Success!

Development of ideas, experiments, models. Spe-
cialty, smrttll xrli‘ach];nery{ atli]id fine instruments. Modern
equipments. Technical effice.
Mechan. Electrical kngineers RIGHTER BRDS

and Manufucturers. 115 Covrt Street Hoboken, N. J.
Two minutes from D.L.& W.

A Home-llade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN SUPPIEMENT 1605for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 100-mile wireless telegrapn outtit.
Numerous, adequate diagrams accompany the text.
Erlce 10 cents by mail. Order from your newsdealer, or

rom

MUNN & CO, 361 Broadway, New York
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Rubber Elevator &
Conveyor Belting

FOR CONVEYING AND LIFTING
BROKEN STONES, COAL, COKE, WOOD
PULP, GRAVEL, SAND, SUGAR, etc., etc.

SPECIAL CONSTRUCTION
EXCEPTIONAL OQVUALITY

NEW YORK BELTING &
PACKING CO., Ltd.

91-93 CuamBers STREET, NEw YORK

IF YOU OWN A R ROOF USE
MICA-NOID Ready Pwﬁnl nd save repairs.! MICA-NOID
ind, snow and climatic changes,
snd will last & Jif u'u: wﬂ.h reasonahle care, We pay
the freight. Samples upon request. Write today, Address
ASBESTOS MFG. & ROOFING CO. c
Manufsctareraof Everything in the Asbestos Line
216 CARR STREET ST. LOUIS, MO,

Somethiné youneed toknow about.

EIPANSHO MY

5 TAR

SEND FOR CATALOGUE AND SAMI’LES

i the Owl’s Head trade-mark is on the Stnck, you may 66 “ A " “ E H '|' H E " A “ “ E H 9

DHNSON

without fear of dlschasge. because the revolver hammer
nev touches pin,- This Safety principle,
lmd only in the Iver Johnaon Safety Automatic g%
olver, is due to the fact that the lever which trans-
mlts the bIOwE frog; ghe hamme;‘ t% thehﬁrmg pin is
never in_ position 0 60 except when the tri 1s
puiled ulPohe way back. ey

SEND FCR BOOKLET ‘“SHOTS”

It’s full of firearm lore; ]gwes important facts that every

woer of firearms should know, and goes into details
and xllustrntes by sectional views the weculiar construc-
tion of the Iver Johnson.

fver Johnson Safety
Hammer Revolver
$in. barrel, nickel-plated
finish, 22 rim fire cart- | 3inch barrel nickel-plated
ndge. 32-38 center finish, 82-38 center

fire cartridge - - $5.00 | fire cartridge $6.00

For sale by Hardware and Sporting Goods dealers every-
where, or will besent prepaid on receipt of price if your
dealer will not supply.
fver Johnson's Arms and Cycle Works
.170 River Street. Fitchburg, Mass.

New York Office: 99 Chambers St. Pacific Coast
Branch ; P,B. Bekeart Co., Alameda, Cal. European
Office : Pickhuben 4, Hamburg, Glermany.

Iver Johnson Safety
Hammerless Revolver

Produces a powerful, white, steady light, brighter
than electricity or acetylene, cheaper than kerosene

and absolutely safe.

Makes and burns its own gas at a cost-of 2c-per week,
Grease, No Smoke, No Dirt, No Od

No

COLD GALVANIZING.
AMERICAN PROCESS. NO ROYALTIES.
SAMPLESAND'NFORMATIDN on APPLICATION.

NICKEL

Electru Platmg
Apoarauss and Material.

THE
Hanson & VanWinkle
0oy
Newarvli. N. J.
28 & 30S. Canal St.
Chicago.

WILLIAMS*

VENTILATING
WINDOW — SASH

FASTENERS

Do natspring or throw your window out of plumb Alluw
one to five inches of ventilation and make entrance abso-
lutely impossible at the same time. Preventrattling and
do not mar sash. Any other catch does not insure safety
from your home being invated by night or day. You
can breath the pure fresh air without this fear. A child
can attach and operate it. Every home needs one or
more rooms equipped with Williams’ Ventilating
Window Sash Fastener. Putit on alongsidethe pres-
ent style catch and you'll prevent robbery. If your
Hardware Dealer cannot supply Williams‘, I'll send
sample prepaid uponreceiptoffifty
cents, and return money if you're
not delighted. People building
should write for folder anyway.
Manufactured exclusively -by
CHAS. HOYT WILLIAMS
1061 Fidelity Bldg.
BUFFALO, NEW YORK

or

Over 180 different styles—every lamp warranted.

Agents Wantad.
TIE BEST LlGH’l‘ co,

Write for catalog.
87E. 6th 8., Canton, Ohlo.

STEAM USERS

ainbow  Packing

The originar and only genuine

Star Expansion Bolt Co., Cedar & West Sts., New York

'LEARN TO BE A WATCHMAKER
e 2 Bradley Polyteclnlc Institute

ﬁartmem
Penrn, 1)
Fermerly Parsens Herological Inst.

Largest and Best Wateh School
in America
We teach Wateh Work, Jewelry,
Engraving, Clock - Worl,  Optics.
Tuoition rensonable.  Board — and
roowms near school st moderste mtes
Bend far Catalog of Information.

CHARTER]

Stationaries, Portables, Hoistérs, Pump-
ers. Sawing and Boat Outfits, Combined
with Dynamos.

iy b\\
=g 4
Gasoline. Gas, Xerosene.
Send for Catalogue.

Sgi
State Power Needs.

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

SEH]BS Also 1008 useful articies, including S8afes,

Sewing Machines, Bicycies, Tools. etc. Save

Mones. Lists Free CHICAGO SCALE Co.. Chicago. Iil.

Bausch & Lomb
Prism
Field Glasses

Field Glasses ought to be
used more than they are.
They are the extra sense
that brings the out-of-reach
1 into easy view.

Bausch & Lomb Prism
Binoculars are as different
from the field glasses of our
fathers as the modern rifle is from the flint lock. If you travel,
bunt, or follow the sports. one of these little glasses of giant
power will be worth its %cight in gold to you.

SENL 1'0-DAY FOR DESCRIPTIVE CIRCULAR
BAUSCH & LOMB OPTICAL CO.
Rochester, N. Y,

BosTtoN ‘WASHINGTON

ik

-

All varietiesatiowest prices. Best Rallroad
Track and Wagon or Stock Scales made.

-
\f

NEw YORK
CHICAGO

(T PAYS BIG
Yoamusethe
Public With

SAN FRANCISCO

NCE NECEBSARY
as onr ruction Book and
“Business Guide’® tells all. We
furnish Complete Outfits with
Big Advertising Posters, etc.
Humorous dramas brimful offun,
travel, history, religion, temper-
ance work and songs illustrated
One man can do it. Astonis!
Opportunity in any ]ocality lot
a man with a little money to show
in churches, school houses, lodge
ﬂg profits each entertaintent. Others |

= &

halls, theatres,clc
do it, why me you? It's easy; write to us and we'll tell you
how. Catalog:

AMUSEMEN‘I‘ SUPPLY CO« 467 Cbemical Baok Bldd.,CHICAGO-

A Chain Drill

that is built right—mo’ only in spots, but all
the way through. 1t .as a three-jawed chuck
for holding round shank drills 0 to % inch.
The square shank style can’t come within a
mile of it for accuracy. $500 each. This
Automatic Drill is made in the shops of

GOODELL-PRATT COMPANY, Greenfield, Mass.
Senad for catalogue—sree.

red sheet packing.

The only effective and most
economical flange packing in ex-
istence.

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.

Manufactured exclusively by

PEERLESS RUBBER TI1FG.
16 Warren St., New York

Co.

PORTABLE CONCRETE

Block TMachine

Ambitious young men can start
fine business, immediately profita-
ble, eagily expanded.

Blocks cost 6 cents to make, sell
for 18 cents. One man can make
20 blocks per day. Whole outfit
costs $125.00.

Sand, water and Portland cement
only materials reqiired.

Sent on trial,

THE PETTYJOHN CO.
615 N. 6th St., Terre Haute, Ind.

» b .
HE VisiBLe
ENGAGEMENT

ON THE
UNDERWOOD
Miss FrirzWon

THe Speen CHAMPIONSHIP
(SsND ToR PaRTICULARS)

DEPENDABLE , DURABLE BEAUTIFUL
ISIBLE"

DEMAND EXCEEDS SUPPLY

ALL THE TiME

'WHY?

GUARANTEED BY .
UNDERWOOD TYPEWRITER Co,
NE\{YORK AND ANYWHERE

INNER. TUBES

will largely

Obviate Tire Troubles

STRONGEST TUBES

Imported or Domestic

PARKER, STEARNS & CO.
228 and 229 South St., New York, V. S. A.

ALL PAPERS
FEEL
ALIKE TO

HUNTS

ROUND
POINTED

, C.HOWARD HUNT c22
TRIBUNE
_CAMDEN . N.J;

PENS

The Rounded Point prevents scratching and spluttering and

makes writing on smooth or rough paper a pleasure.

These

pens are made in 72 styles and each writer will find a pen to suit.

Twelve assorted medium and fine or stub pens sent post-

paid on receipt of ten cents and a

FREE

handsome pen holder

|C. HOWARD HUNT PEN COMPANY, Seventh Street, CAMDEN, N. J.

Cheaper

WhitewaSh and Better

One man can apply whitewash or cold water paint to

10,000 - Square Feet of Surface in One Day
with a Progress Spraying and Whitewashing Bachine
anddo better work than with a brush. It is alse adapted for
apreading disinfectants, destroying inséct-pests
and dlseases on trees, vegetables

and other plants; extlngulshing
fires. washing wlndnws, wagons,
etc., and other pu ‘The wachine is
renlly a | e water worksaystem

on wheels because the casy miove-

ment of thee({mm) develeps a

pressure exceeding 80 poun ds and

will raise the liqnid  more than

20 feet above i1s own level. The

Progress, 19 pallon size, costs

Iy 9° 0(' llon

2% §30 ast a
hfetime and pays £or tself
the first year. Other types
of machines sold as low as
.$9.00 and 310.00. Write for
detalled description.

Duyton Supply Co., Dept. R, Daytun 0.

Mechani

% @ “EXERKETCH' [0}
IrI:lr;l:- {Patented)

teed, ble tn siza to fit any

boy or girl as ther Erow t‘mm
3 years (o 15 years. *‘ieared
for fastest speed, but runs
easler. Stronger (“it's lron™)

but lighter welght. Rider
o 105 Absolute control ridin,

forward or backward, coast-
g or climbing a hill.
Can't upmet.”” No dead eem-
ter. *‘CAN'T BE )ml)th  won'l wear out,” A stralght
pull (onlmar )mml .car-motion), nstantly lcterchangeahle to 1}"
exack, ?m: and Semi-Rowiog " exerclee motions.  Desi,
bya M’mmn to develop and streogthen the u and e
und rest the child’s lege. Write for oar free offe

“Ryer.Ketch™ Noveity Co.,108 N. Seunte 8., llullln.pnlh. fnd.

ll

1 Will Make You
Prosperous

Tf you are henest and ambitious write me
today.. No matter where you live or what
%onr occupation, I will teach you the Real

state busmess by mail ; appoint you Special
Representative of wy Company in ‘your town ;
start you in a profitable business of your own,
and help you ‘make byg money at once. Unusual
opportuuity for men without capital to bes
come independent for life. Valuakle book
and full particulars free. Wrile to-day.
Address nearest office.
EDWIN R, MARDEN,

Nuilonal Co-operatlve Realty Co.

606 Athenwom Bullding, « hll-
506 Maryland Bullding, Washington, I».

President

“HOW TO REMEMBER ‘"

Sent Free to readers of this publication

Stop forgeiting

You are no greater inlellectually

than your memory. Easy, inexpen-

2 sive. Increases income; gives ready

= memory for faces, nnmes business

detalls, studies conversation ; dévelops will, publie
B akluq. ersonality. Send for Free Booklet.
DICKSON ORY SCHOOL, 706 Kimball Hall, CHICAGO

Lauson Frost King

We have proved by tests
that the “ t.auson " Easy
Starting gasoline engines
work equally well on gas-
| oline, kerosene or alcohol.
) Lesstvater to co;l,bl ?the
arts; all sizes for all purposes. Guaranteed absolute-
y for one year. Write IPO r big catalog. It's FREE,
J. LAUSON MFG. CO.
106 Carver Ave., Nerv Holstein, Wis.

—L_L ENSES =
Besides making all kinds of PHOTOGRAPHIC LENSES

we manufacture toorder lenses of every descriptton, including
stereoscope, surgical instrument, lantern lenses, magnifying

mirrors, etc. Write for estimates and samples. We make
35 different styles and sizes of

HOTOGRAPHIC SHUTTERS
and our factory is especially equipped to manufacture fine
small metal articles of all kinds, furnishing the dies if de-
sired. Estimates on applicatlon.

Wollensak Optical Co., 292 Central Ave., Rochester, N. Y.

[T
AnarabBT CHBESELED

156 1o #1 South Clintom Bireet.
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