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PANAMA CANAL AND THE TEHUANTEPEC RAILROAD,

Not by any means the least of the important services
rendered by the late Chief Engineer of the Panama
Canal, Mr. John F. Wallace, was the word of warning
which he sounded in a recent address with regard to
the strong competition with which the canal will be
confronted by the completion of the Tehuantepec Rail-
road. This railroad, which is being built in the in-
terests of British capitalists, extends for a distance of
176 miles across the isthmus at Tehuantepec. Accord-
ing to Mr. Wallace, it is being built in a most substan-
tial manner and provided with the very best facilities,
equipment, ete.,, with a view to its handling a large
amount of traffic at a minimum cost per ton. Wharves,
warehouses; - modern methods of loading and un'oad-
ing, etc., will enable this railroad to conduct a prefit-
able business at a rate not to exceed $2 a ton from
ship hold to ship hold. The time from ship to shxp
should not exceed an average of two days.

It is assumed that modern cargo steamers can carry
the average run of ocean 'treights with profit at the
rate of §1 per thousand miles. On this basis compari-
son is made, first with transit by way of the Suez
Canal, and then by way of the Panama Canal. Irom
New York to Sydney, Australia, the saving in distance
by way of the Tehuantepec Railroad would he 3,700
miles, and any railroad rate across the 1sthmus at Te-
huantepec less than $5.75 per ton should take this
business from the Suez route. There would. also be
saved the time that it requires an ordinary cargo ves-
sel to steam "5,700 miles, minus the time required to
transfer the freight across the isthmus by rail. Allow-
ing a maximum of four days for the isthmian transit,
this would make an actual saving of time of at least
fifteen days. From New Orleans to Hong Kong, the
saving over Suez would be 4,800 miles, and twelve to
fourteen days in time, with a yield to the Tehuantepec
Railroad. of $4.80 a ton on the basis of equivalent
charges by the Suez route. From New Orleans to
Yokohama, the saving over the Suez route would be
8,400 miles, and twenty-four days in time, with the
ability to charge $8.40 on an equivalent basis with
Suez. As there is little question that this railroad
can handle freight from ship to ship for $2 a ton or
less, its ability to build up an extensive business to the
Far East in competition with the Suez route is plainly
evident. :

Mr. Wallace then compares the Tehuantepec route
with that by way of the Panama Canal, on the assump-
tion that $1 per ton will carry ocean freights 1,000
miles, and that $1 per ton will be the minimum rate
for transit through the canal. From New York to San
Francisco the saving by Tehuantepec will be 1,200
miles, which would yield $2.20 as a maximum rate to
the Tehuantepec Railroad. From New Orleans to Hong
Kong the saving would be 2,000 miles, and five days in
time, yielding the railroad a maximum charge of $3
per ton. From New Orleans to Sydney, Australia,
1,400 miles would be saved, and a maximum charge of
$2.40 rendered possible; while from New Orleans to
San Francisco there would be a saving of 1,800 miles.

From the above considerations it is evident that, in
the years which wi_ll elapse before the completion of
the Panama Canal, the Tehuantepec Railroad will un-
doubtedly build up a large and profitable business,
which it will be difficult thereafter to divert back to
the Panama route. " The author of the paper, who is
himself a former general manager of one of our largest
railroads, considers that the remedy lies in the pro-
vision at Panama immediately of the proper facilities
and equipment for the development of the maximum
efficiency of that railroad, and the institution of a flat
rate of not more than $2 a ton, and possibly as low as
$1.50, in order to prevent other lines from diverting
traffic from that route, and to encourage and expand
the traffic which is tributgry to it. Such a rate would
immediately enable us to compete with the Suez Canal
on all traffic from the United States ports to the Far
East, and from the ports of Europe to those of Aus
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tralia, Japan, China, and all points east of Singapore.
On the basis of the above figures, Mr. Wallace is cer-
tainly justified in his statement that the failure of
the United States to improve and utilize the Panama
Railroad to its full capacity, and do it at onc'e, may
seriously affect the value of our Panama investment,
which has already reached a total of $70,000,000.
SUPERHEATED STEAM IN RAILWAY SERVICE.

It is among the possibilities of the future that super-
heated steam will take the place of compounding as a
means of increasing the efficiency of the steam locomo-
tive. Considering that it is of very-reeent -introduc-
tion, at least as far as its extensive and successful use
is concerned, the locomotive superheater .is making
rapid progress; moreover, its development has been
marked, as far as we know, by no serious failures,
while from many quarters there come the announce-
ments of exceedingly good results. One of the latest
and most significant indorsements is that given by
Mr. H. H. Vaughau, in a paper presented at the April
meeting of the New York Railroad Club, dealing with
the results obtained on the Canadian Pacific Railway,
where the superheater is in extensive use, no less than
186 engines having been built, or now being con-
structed, of the superheater type.

The comparative data were obtained from a large
number of consolidated and ten-wheel engines, which
are identical, except for the fact that some of them
are compound, and the others are simple engines with
superheaters. The types of superheaters used are the
Schmidt fire-tube and one designed by the mechanical

“engineer of the Canadian Pacific, and the author of

the paper. The data were obtained while these engines
were performing the same service on the same divi-
sions of the road. Compounding has become, during
the past few years, firmly established for freight serv-
ice, and on account of the high cost of coal there would
be no question as to its continuance, had not the super-
heater been applied to locomotives with simple engines.
The records show that on the four sections of the road
on which the records had extended over a sufficient
period of time to give reliable comparison, the sim-
ple engines with superheaters consumed, on the re-
spective divisions, 85 per cent, 87 per cent, 83 per cent,
and as low as 76 per cent, of the amount of coal con-
sumed by the compound engines under similar condi-
tions of service.

The failure of one class of superheater locomotives
to show as good results as the others, the figures being
respectively 97, 100, 96, and 82 per cent, serves to
bring out the fact that the gain in economy is com-
mensurate with the increase of the amount of super-
heat; for this particular class of engine was using only
20 degrees of superheat, as against 80 to 100 degrees
in the class which showed such marked superiority to
the compound. The results are so encouraging that
on the new engines now under construction the pro-
portions of the superheating surface will be increased.
The system is found to be particularly advantageous
in passenger service, and thus far in the operation of
these locomotives no serious counterbalancing disad-
vantages have been developed.
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REBUILDING THE RUSSIAN NAVY,

The construction programme for the rebuilding of
the Russian navy, which was recently sanctioned by
the Czar and is to be spread over a term of nine years,
would seem to indicate that the Russians have not
themselves drawn from the experience of the late war
the same cardinal lessons as Japan and the other naval
powers; for in the list of battleshipg and cruisers which
are to be laid down there does not appear to be a
single vessel of the type of the “Dreadnought,” or our
own “Michigan”—that is to say, the type of ship in
which the intermediate battery is abolished and the
main armament consists entirely of guns of heavy
caliber. According to the Neue Freie Presse, the pro-
gramme includes twelve battleships, fifteen cruisers,
forty-six torpedo-boat destroyers, eighteen torpedo
boats, ten submarines, seven gunboats, nine monitors,
and one mining ship, or 118 vessels in all. These ships
are allotted as follows: For the Baltic Sea fleet there
will be nine turret ships of about 16,500 tons displace-
ment, carrying four heavy, fourteen intermediate guns,
and fifty-six fapid-ﬁre guns—a very modest bat-
tery for this late day; four cruisers of 12,000

tons, each carrying forty quick-firing guns; eighteen
300-ton torpedo Dboats; a mining ship of the
type of the “Yenisei,” and ten submarines. For the

Black Sea fleet, there will be built three 12,500-ton bat-
tleships to carry four 12-inch guns, four 7%-inch, twelve
6-inch, and a, number of quick-firers; seven first-class
cruisers of 12,750 tons, which is about the size of the
“Gromoboi;” four second-class cruisers of about the size
of the “Pallada,” but having two to four knots greater
speed, and twenty-eight 350-ton terpedo boats.. That
Russia has given up, for the present, at least, any idea
of a powerful fleet in the Far East, is shown by the
fact that for that station only six coast gunboats of
1,000 tons displacement are to be built, and nine shal-
low-draft gunboats for use on the rivers of northern

. Temple of Onias by Prof. Flinders Petrie.
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Siberia. The total cost is estimated at about $200,000,-
000, which is to be allotted in nine annual installments.
Adding this to the sum required annually for the cur-
rent expenses of the navy, we find that the Russian
naval budget for the next nine years will amount te
$80,000,000.

OO

THE DISCOVERY OF THE ANCIENT HEBREW TEMPLE
OF ONIAS IN EGYPT,

One of the most valuable discoveries of the British
School of Archaology in Egypt during the past winter
season was the identification of the ancient Hebrew
When
the persecution of the Jews by Antiochus caused them
to flee, many of the fugitives settled in a remote cor-
ner in the east of the delta, and in this sanctuary
Onias IV., of the high priests, erected a temple after the:
design of that at Jerusalem, in order that this spot
might serve as a rallying point for those in flight.
This temple is duly mentioned by the historian Jose-
phus, who states that it was erected on the site of an
old Egyptian town. Some time ago it was realized that
the position of this settlement was the town of Tel el
Yehudiyeh, which is some 18 miles north of Cairo, but.
it has been left to Prof. Petrie to prove the identity of
the location conclusively, and in this work he has
found the closest corroboration, even to the minutest
particulars, of the statements set forth by Josephus.

Prof. Petrie has published an account of his discov-
eries and thus another interesting link in Jewish his-
tory has been established. The ancient name of this
town was  Leontopolis, in honor of the lion-headed
goddess “Bubastis,” and this fact was irrefutably
shown by the discovery of the statue of an admiral of
the Mediterranean fleet of Psametek II., representing
him holding a shrine of the goddess in question. Jo-
sephus also states that the place is “full of materials,”
a fact fully borne out by the finding of an extensive
stone-built . ditch, about one mile in length, extending
round the ancient Egyptian town, and which would
have furnished Onias with ample constructional ma-
terial for his temple. Outside the confines of the town
is .a huge mound which constitutes quite an important
landmark for miles around, and on investigation Prof.
Petrie finds that its height is practically in-accordance
with the dimensions mentioned by Josephus, ‘it being
over fifty-nine Greek cubits above the level of the
surrounding plain, the Jewish historian’s figures being
sixty cubits in height. Examination of the pottery
that was found within this mound identifies it with the
second century B. C., while the coins which have been
brought to light are of the period of Ptolemy Philo-
mator, whom Josephus states granted the whole settle-
ment, while a sherd unearthed with building accounts,
bearing among other names that of Abram, affords con-
vincing testimony that Jews were employed. Under
these circumstances the well-known archaologist who
has carried out the excavations is firmly convinced
that this is the site upon which Onias erected his
temple.

The ground plan of this settlement is roughly a
right-angled triangle, and it was strongly fortified.
On the eastern side was an eastern wall of stone 767
feet in length by at least 20 feet in height, and termin-
ating in bastions at the ends. The entrance was at the
west acute angle, while the temple was at the south
point. The hypotenuse of the triangle was formed
of an inwardly curving wall not less than 20 feet in
thickness, rising to a height of 68 feet, at an angle of
over 60 degrees, to support the temple, entry to the
court of which was attained by means of a stairway
14 feet in width in the eastern wall.

The settlement covered an area ranging from three

to four acres in extent, and the sacred edifice was ex-

actly half the size of the Temple erected in Jerusalem
by King Solomon. The rough lines of the structure
built by Onias are now only visible owing to the van-
dalism of the natives in quest of earth, but about
twenty years ago the walls were standing and the
pavements and pillars were then extant. Prof. Petrie
finds that the inner court of the Temple was 64 feet
in length by 24 feet in width, while the outer court
was 45 feet long by 32 feet wide, inside measurements.
The architecture was Corinthian with Syrian features
in the battlements. When the natives first commenced
excavating earth from the site some years ago vast
quantities of burnt bones were revealed, and the :prob-
ability is that they were the remains of the daily sac-
rifices. Evidences of this have been discovered in the
foundations, since in the lower part have been un-

“earthed on all sides huge cylinders of pottery sunk in

the ground in which the sacrifices were celebrated,
fresh earth being thrown upon each fire offering, in
order to smother it, so that traces of sacrificial rites
remain alternate with layers of earth. Unfortunately,
however, the valuable work carried on by the school is
hampered by the lack of funds, which is a regrettable
fact, since the evidences of wanton destructivenessupon
this site show the imperative nature of carrying out
the excavation and research work in Egypt upon a.
thorough and more extensive scale than is at present
possible.
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EXPORTS OF AGRICULTURAL PRODUCTS.

Agricultural products are now making their highest
record in the exportations of the United States, and
should the present rate continue during the remainder
of the fiscal year the total exportation of such products
will in 1906 for the first time cross the billion dollar
line. In the eight months ending with February, for
which the Department of Commerce and Labor,
through its Bureau of Statistics, furnishes the detailed
figures, the value of agricultural products exported
amounted to 700 million dollars, which is a total con-
siderably in excess of the figures for a similar period
in any preceding year. Contrasting the figures of
1906 with those of 1896 and 1901, the growth is strong-
ly marked. The total value of agricultural products
exported for the eight months ending with February,
1906, was 700 million dollars; in 1896, the total was
but 404 millions, and in 1900, 570 millions, while the
largest total previously shown for the eight months
ending with February was 664 million dollars in 1902.
The total for the 8 months ending with February, 1905,
was but $568,000,000.

This growth occurs in all of the three great groups
which form the bulk of agricultural exports, viz.,
breadstuffs, cotton, and provisions, the latter term in-
cluding meats and dairy products. The largest in-
crease occurs in breadstuffs in which the gain is $70,-
000,000; provisions show a gain of $33,000,000, and
cotton a gain of $30,000,000, each compared with the
corresponding months of the immediately preceding
year. The group “breadstuffs” includes wheat, wheat
flour, corn, oats, barley, and other cereals, cereal prep-
arations, for table food, etc., and in nearly all of these
articles there is a marked growth in the eight months
ending with February, 1906, compared with the cor-
responding months of the preceding year. ‘Wheat
shows an increase from $3,710,550 in the eight months
ending with February, 1905, to $22,621,958 in the eight
months ending with February, 1906; flour, an increase
from $26,723,329 to $42,098,842; corn, from $27,010,061
to $46,760,572; oats, from $405,283 to $11,255,229;
barley, from $3,991,711 to $6,749,364, and corn meal
from $575,350 to $1,043,297. The increase in exports
of wheat is chiefly due to the shortage in our own
supply which existed in 1905, and a return to normal
conditions in 1906. In the eight months ending with
February, 1905, only 4,196,090 bushels of wheat were
exported, while in the same months ending with Feb-
ruary, 1906, the number of bushels exported was 27,
467,298. Of flour the exports for the corresponding
months of 1905 and 1906 were 5,853,507 barrels and
9,785,399 barrels. Of corn the quantity exported in
the eight months ending with February, 1905, was
50,938,169 bushels, and in the same months of 1906
88,234,903 bushels, while of oats the total exports in
the eight months of 1905 was 959,941 bushels, and in
the same months of 19906, 32,714,453 bushels.

These increases in the exports of breadstuffs oc-
curred chiefly in the movement to European countries.
To the United Kingdom corn exports increased 14,000,-
000 bushels; oats, 13,000,000; wheat, 6,500,000, and
flour, 2,000,000 barrels. To Germany corn exports in-
creased 10,000,000 bushels; oats, 6,000,000; wheat, about
2,500,000, while flour shows but a small increase.

Cotton shows an increase of $30,000,000 value in ex-
ports during the eight months ending with February,
1906, compared with the corresponding months of last
year, but a decrease in quantity, the total number of
bales exported in the eight months ending with Febru-
ary, 1906, being 5,399,055, against 5,879,327 in the same
months last year. The increase in value of exports
by countries occurs in the movements to the United
Kingdom, France, Germany, Italy, Russia and Canada
and a decrease in the movements to Belgium, Japan,
Netherlands, and Mexico. In quantity, however, the
figures show a decline in movements to all the prin-
cipal countries except France and Canada, the increase
in total value being due to the high average expori
value per pound, that in 1906 being a little over 11
cents per pound, while the average value per pound in
the eight months ending with February, 1905, was
slightly more than 9 cents.

In the group designated “Provisions” the total in-
crease is $33,000,000, a gain in which nearly all the
classes participate to a greater or less extent. Lard
shows an increase of $11,000,000; -oleomargarine oil,
'$4,000,000; bacon, $6,000,000, and butter nearly $3,-
000,000. ’ .

While agricultural exports are larger in total value
than ever before, it dces not follow that they form a
larger percentage of the grand total of exports. On
tire contrary, the percentage which they form of the
total exports in the eight recorded months of the fiscal
year 1906 is smaller than in any earlier year in our
history, except 1905, in which they were abnormaliy
low by reason of the shortage in the grain crop of
1904. The percentage which agricultural products

form of the total exports in the eight months ending

with February, 1906, is 59.3, against 63.8 in 1904, 66.2
in 1902, 68.9 in 1899, and 71.9 in 1898, considering in
each case the corresponding months df the year named.
This tndicates that other great groups of our products
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are increasing even more rapidly proportionately than
that designated as agricultural products, and this re-
lative gain in percentage of the total exports occurs
chiefly in manufactures.

The percentage which manufactures form of exports
in the eight months ending with February, 1906, is
32.8, while they formed but 27.2 per cent of the total
exporls in the corresponding months of 1903, 22.5 per
cent in the corresponding months in 1898, and 16.5 per
cent in the corresponding months of 1890.
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ELECTRICITY FOR CANALS.

Vice-Consul Fuller, of Hanover, writes that among
the latest developments of mechanical power the pro-
pulsion of canal boats and barges by electric power
promises a new life to canal traffic. His letter reads:
“Siemens & Halske have brought out a new method
of electric traction, which is already in use on the
Teltow Canal. The first experiments of an electric
canal boat were unsatisfactory, but the present sys-
tem seems to entirely meet all requirements. Orig-
inally the engines were built symmetrically, so that
boats could be towed at will either up or down the
canal. This plan turned out to be unsatisfactory,
and a double system of rails, one on each side of the
canal, was tried. This proved to work well and is
the system now in use.

“The gage of the line is 100 millimeters, the distance
between the wheels 3,700 millimeters. Both wheels
run on rails, as the idea of running one wheel on a
rail and the wheel nearest the canal on the ground
did not give the best results. The wheel frame has
in front a turning frame with wheels 1 meter apart,
and a fixed pivot, and a hind longitudinal axle. The
total weight of the locomotive is so distributed that
the wheels on the land side have to bear the greater
portion (six-tenths) in,order to keep up the equipoise
of the tow-rope. For the same reason the pivot of the
turning frame is not in the longitudinal axle of the
locomotive, but 300 millimeters outside the same
toward the land side. Both axles of the turning frame
are worked by a 10-horse-power direct-current motor
with double-cogged gearing. The motor works at a
tension of 550 volts, the speed and steering being reg-
uiated by the usual parallel series. When traveling
without load, the locomotive can go at a speed of 5
kilometers per hour when the series is used, and when
the parallel multiple is used, at a speed of from 9 to
10 kilometers per hour.

“The tow pole is worked by a 1-horse electro motor
specially provided for the purpose. At the upper end
of the tow pole is a funnel through which the towing
rope is led, and then wound round a drum. To work
this drum there is another electro motor provided
which has a drawing power of more than 120 kilo-
grammes. An automatic coupling connects the drum
with its shaft, so that in case of any overburdening
the stability of the locomotive may not be endangered.
The driver’s place is fixed in front and contains all
the controllers for the various motors, the switch for
working the tow pole, and a switchboard for the
gages. The locomotive is also provided with the
necessary accessories.

“The tests to which these locomotives have been sub-
jected have proved that they are thoroughly  efficient,
and at the same time that they are extremely eco-
nomical.”
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LORD KELVIN’S CONCEPTION OF AN ATOM.

Lord Kelvin, in an article on “Atom with Enormous
Energy for Radio-activity,” published in the Philadel-
phia Magazine, puts forward a plan of an atom capable
of storing an electrion (or negative electron) with
enormous energy for radio-activity. The atom of pon-
derable matter is supposed to be intrinsically charged
in concentric spherical shells, each such layer being
uniform in itself but the density and sign of the dis-
tribution varying from layer to layer. A curve, called
the work curve, is then plotted, whose ordinates show
the work required to bring an electrion from infinity
to the point in question. In the curve drawn there are
two minima, one just within the radius of the atom
and a second at its center. Between these two minima
there is one maximum. The curve is of course sym-
metrical about the center of the atom. If therefore an
electrion be placed at or near the center of the atom,
i. e.,, between the two maxima of the work curve, it
has stability, but only through a narrow range. If it
is taken farther away from the center than these
maxima, the electric force of the atom upon it will
shoot it out of the atom with prodigious velocity,
which will be but slightly diminished by the attrac-
tion of the whole atom when it gets outside.
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In a paper on catgut strings, published in the Amer-
ican Journal of Science, J. R. Benton deals with tests
of the mechanical properties of the catgut strings used
on musical instruments, most of the experiments being
carried out with a violin E-sfring. The results are
briefly as follows: Elongation at rupture 15 to 19 per
cent of original length. Tensile strength 43 Kkilo-
grammes per square millimeter, or 60,000 pounds per
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square inch, as against wood 20,000 pounds per square
inch, leather 5,000, and hemp ropes 15,000. ILength
of a given string and the relative humidity of the air
being simultaneously observed and plotted as func-
tions of the time show: (1) Increase of length with
increased humidity, and (2) a time lag of length-in-
crease after the increased humidity to which it is due.
Young’s modulus has a value 322 kilogrammes per
square millimeter, or 458,000 pounds per square inch.
It was also sought to determine the coefficient of ther-
mal expansion. This appeared to be negative, but the
results were probably more a matter of humidity than
thermal effects pure and simple.

e
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SCIENCE NOTES.

In a paper lately presented to the Académie des
Sciences, Messrs. Besson and Troost bring out the
action of peroxide of nitrogen upon ammonia and its
salts. Before attempting to use peroxide of nitrogen
as a solvent for the ammoniacal salts, they observed
the following points. If we bring ammonia gas which
is liquefied and solidified at —80 in contact with solid
peroxide of nitrogen cooled to the same degree, a vio-
lent explosion is produced, giving off abundant fumes.
The reaction is more moderate if we bring a current of
dry ammonia gas cooled to —20 degrees upon the
cooled peroxide of nitrogen contained in a tubulated
retort, the latter being connected with a condenser. A
vacuum has first been made in the apparatus. The
reaction causes a great heat, and a temporary forma-
tion of nitrous acid as a green liquid, also giving off
white fumes. The gases given here are formed essen-
tially of nitrogen mixed with nitric oxide, N O. When
the reaction stops there remains in the crucible a white
salt which consists of nitrate of ammonia. The main
reaction of the ammonia gas upon the peroxide of
nitrogen in the above case is as follows: (a) 3NO,
+4N H,=TN-+6H,0. (b) 3NO,+2NH,+H, 0=
NO+2(NO,+ NH,). The peroxide of nitrogen acts
slowly when cold upon N H, Cl, which is liquefied at
its contact. To complete the reaction it is well to
heat for some time to 100 deg. C. in sealed and strong
tubes. The considerable gas pressure which we ob-
serve on opening the tubes is due to chlorine and a
mixture of nitrogen and nitrous oxide. As to the
brownish liquid remaining in the tubes, it is separated
by fractional distillation into oxy-chloride compounds
of nitrogen, nitrous anhydride, an excess of nitrogen
peroxide, nitric acid and a residue consisting of a little
nitrate of ammonia. It is found that peroxide of nitro-
gen acts upon nitrate and -sulphate of ammonium in
the same way as upon the chloride, but only nitrogen
is given off in this case. The liqueﬁed' mass forms two
superposed layers. The upper layer is formed of per-
oxide in excess. "After eliminating it by distillation,
there remains nitric acid in the first case, and a mix-
ture of nitric and sulphuric acids in the second.

Messrs. Bordas and Touplain, of Paris, have lately
brought out a new method of determining the different
foreign products contained in cocoas and chocolates.
In the observations which they made on high-speed
centrifugal separators for the rapid analysis of ali-
raentary matters such as milk, chocolates, cocoas, etc.,
they found that the élements in suspension in the
liquid are deposited in the tubes of the apparatus in
the order of their density. This was especially evident
for the insoluble matters composing the chocolates and
cocoas. In the insoluble part of the deposit they could
distinguish well-defined series, having different colors.
They wished to utilize this so as to separate not only
the different elements which compose the chocolates,
but also the waste products which they may contain,
such as hulls, etc., as well as matter which is purposely
added fecr adulteration. Up to the present it was founq
to be a difficult matter to separate the waste parts
of the plant and it was almost impossible to de-
tect small quantities of foreign bodies. Microscopic
examination was a long and often unfruitful operation
and we cannot estimate even approximately the amount
of foreign matter contained in the chocolate or cocoa.
The authors found a method which is practical and
gives good results in geparating the foreign bodies.
The process consists in preparing a series of liquids
of variable densities from 1,340 to 1,600 in which the
powders mixed with the liquids will either sink to the
bottom or float on the surface. Tetrachloride of car-
bon is used to start with, and by diluting it with
benzine we diminish the density as desired and obtain
a series of liquids having knocwn densities. Naturally,
we must first free the chocolate from its fatty matter
as well as from bodies which are soluble in water, and
the insoluble part is pulverized and dried. The pre-
cipitation of the powder is facilitated by using the
centrifugal apparatus, and by a series of simple de-
cantations we can separate the floating parts from the
portions which are precipitated to the hottom of the
tube. The product is collected on a filter and it is
weighed after a previous microscopic examination. By
this very simple method we may thus examine choco-
late and cocoa, besides other food products reduced to
powder, such as coffee, pepper and spices.
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GASOLINE LOCOMOTIVES:
BY OUR BERLIN CORRESPONDENT.

Locomotives driven by gasoline motors possess a
number of special advantages which particularly adapt
them for use on temporary forest and field railways,
and mining railways. They are also useful as drill
engines, in which conuection they even prove preferable
to electrical locomotives, dispensing as they do with
the necessity of a special power station and current-
conducting lines. Steam operation is on the other
hand quite impracticable in mines, and in the case of
forest railways gives rise to ‘
the danger of fire, especially

Scientific American

A NEW MACHINE FOR ENGRAVING STEEL
PLATES,
BY A. FREDERICK COLLINS.

The old and honored art of wood engraving has
practically suffered extinction in recent years from
competition wrought by the inventions of the half-
tone and zinc-etching processes; and the facility, pre-
cision, and greatly reduced cost of the latter in re-
producing all manner of drawings, photographs, and
paintings by adept manipulation have given these sub-
stitutes a wide and constantly increasing popularity.

May 19, 1906,

greatest obstacles, either by circumvention or elimina-
tion, for it has required many years of experiment to
reduce it to a commercial form, wherein it would do
the work better and cheaper than a skilled engraver,
and this together with other improvements has
brought the price of engraved stationery almost to the
level of common printing.

Before entering into a detailed explanation of the
various functional parts of the new engraving ma-
chine, it may serve to make the following text clearer
by saying at the outset that it embodies the principles
of a pantograph and, like
that instrument, it makes a

in dry weather, owing to
the sparks flying about.
The construction of
motor locomotives for ben-
zine, alcohol, and gasoline
operation has been devel-
oped by the Deutz Gasoline
Motor Works, of Cologne-
Deutz, Germany, to whose
courtesy we are indebted
for the accompanying pho-
tographs representing some
typical plants. The general
arrangement of these motor
locomotives is as follows:
A horizontal motor is mount-
ed on a frame resting by
means of springs on the
running axles, the power of
which motor is transmitted
to these axles through the
intermediary of gearing
situated at the side or rear
of the motor. In the case of
mining ‘and field railway lo-
comotives, the fuel reser-
voir is inserted in the cool-
ing water reservoir, both
being located above the mo-
tor. In drill engines and

copy of a letter or other de-
sign either on the same
scale or with a reduction
or increase in size as de-
sired. With a pantograph
the tracing is made by
means of a stylus; but in
the engraving machine, in-
stead of following a mere
line, it traces the original
or pattern letter in the form
of a groove which has been
previously cut, while the re-
producing head consists of
a ‘routing tool, formed of a
revolving steel point which
cuts away and deepens the
line on the stee] plate with
amazing rapidity.

By referring to the photo-
graph, Fig. 1, and the front
elevation, Fig. 2, it will be
seen that the machine as a
whole comprises a table
which carries the support,
A, on which the original or
pattern letters are held. and
which are to be reproduced
on the steel plate. To this
table two standards or

motor cars for the operation

of tramways, the water res-

ervoir rests on the frame,

while the fuel reservoir is situated above the motor,
as in the case of mining and field railway lccomotives.
The various parts of the engine are protected against
dust by means of a sheet-metal casing. Ignition is ef-
fected by a magneto operated by the engine. The
power is transmitted to the running axles by means
of a chain and sprocket wheel thrown in and out of
gear by friction clutches. According to the condi-
tions of the case, the locomotives are designed with
one, two, or more transmissions in the driving gear,
admitting of both forward and backward running at
the speed produced by the latter. Single transmission
locomotives are mainly used in mining plants, where
only small gradients are generally to be dealt with at
moderate speeds .(about 8.75 miles per hour). For
any higher speed on horizontal tracks or for the haul-
ing of trains over steeper gradients, the locomotive is
fitted with a driving gear having two or more trans-
missions. The maximum speed. of these locomotives is
reduced either by using greater ratios of transmission
or by acting on the governor. In order not to vitiate
the air, the exhaust gases of mining locomotives are
entirely condensed.

AN 8-HORSE-POWER GASOLINE MINING LOCOMOTIVE.

There is another branch of the allied arts that has
more successfully resisted the onslaughts of mechan-
ical methods, and this is the engraving of steel plates
by hand, yet this too has at last succumbed to the in-
genuity; of the inventor, and a machine has result-
ed which is even now wcrking a silent but none
the less effective revolution in the most useful of all
the industries, namely, printing.

Engraved stationery has been expensive from time
immemorial, for the reason that each letter must be
cut tediously and with exactness by hand, and an ex-
pert engraver cannot produce more than one hundred
letters a day; but by means of the new engraving
machine shown in the illustrations, a boy can cut up-
ward. of three hundred letters per day, and with an
accuracy that. hand work cannot nearly approach,
while the dies thus made do not, as is evident from
what has been said, approximate more than a mere
fraction of the expense entailed by hand labor.

The machine in question, which is the invention of
Mr. William S. Eaton, is an excellent example of how
persistent and well-directed effort will overcome the

These engines are
designed for any
outputs intermed-
iary between 6 and
60 horse-power.

— >t ———

. A Norwegian ia-
ventor has devised
a process to con-
vert the Iceland
moss, the nutritive
and curative quali-
ties of which are
well known, and
which is in great
demand in Europe,
into a succulent
and nourishing ed-
ible. The lichen,
after being thor-
oughly rinsed, is
soaked in a boiling
solution, by which
means the Dbitter
element is extract-
ed from the plants.
After being sub-
jected to this pro-
cess the moss is

guides, BB, are bolted,

while the fop is held rigid

by an arcuated cross-bar,
as a reference to the front elevation shows. On these
guides are sleeves, C O, p’rovided with lugs, by means
of which the former may be clamped to any desired
point. The crosshead, D, is provided with brackets,
the upper - faces of which form V ways. Moving
lengthwise of the machine in these ways, D!, is a car-
riage, E, supported by beveled wheels. On this car-
riage rests a frame carrying similar ways, and these
are arranged in a horizontal plane parallel to the
ways, D!, and perpendicular to them.

A second carriage, having wheels similar to those
above described, moves laterally in the ways on the
carriage, FE, and this supports the work-bed of the
machine, F, to which it is secured by a pivot placed
against its surface, this permitting the withdrawal of
the work beneath the routing tool for the purpose
of inspection. Normally, the bed-plate which holds the
steel block to be engraved is maintained upon the car-
riage by means of a movable stop, while on the sur-
face of the carriage there are adjustable clamps for
securely holding the work in position.

Carried by the crosshead, D, and integral with it is
the guide sleeve, @,
in which the ver-
tical bar, g, Iis
mounted, carrying
a support, ¢!, for
the spindle carrier,

Il 9%, this is fur-
- nished with a rack
and pinion, by
means of which
! the carrier may be
| adjusted vertically

independent of the
movement of the
crosshead, .D, and
the work-bed car-
ried by it. The
spindle carrier
moves vertically
with the ways of
the support, and is
provided with arms
on which is mount-

ed a spindle, g¢g°

having a chuck_for

.submitted to a sec-
ond rinsing, after
which it is ready
te be packed.

The Steel-Plate Engraving Machine, Showing Pattern Letters
and the Routing Tool in Position on the Steel Block.

A NEW MACHINE FOR ENGRAVING STEEL PLATES.

Front Elevation of the Steel-Plate Engraving
Machine.

holding the routing
tool. To this spin-
dle there is attach-
ed a stepped pul-
ley, g¢*, driven by a
small electric mo-
tor.
(Continued on

page 415.)



Weighing-in the 24-Horse-Power Air-Cooled Frayer-Miller Touring Car, Which
Obtained Second Place.

This car covered 47.9 miles in the test and 59.8 miles subsequently. It weighed 8,270 pounds, and covered
156,633 pound-miles at a cost for fuel of 0.517 cent per ton-mile,

1 | "W m e y

el ]

The Winning Franklin 4-Cylinder Air-Cooled Runabout With Arthur Holmes
Priving and Our Automobile Editor Acting as Observer.
The photograph shows where the car stopped, at 6:55 P, M., in North Haven, Conn., a distance of 87 miles

from the starting point. The car weighed loaded 1,500 pounds, and covered 130,500 pound-miles, at a
fuel expense of 0.613 cent per ton-mile. It made 95 miles on two gallons snbsequently.

Scientific American 4is

J

Refilling the Fuel Tank of the 24-Horse-Power Darracq With Gasoline at the
End of the Run.

This car, of the regular four-cylinder water-cooled type, carried five passengers and covered 46.44 miles (equal
to 144.428 pound-miles), at a cost for fuel of but 0.553 cent per ton-mile, It obtained third place.

Light-weight Orient Buckboard Fitted With 4-Horse-Power Air-Cooled Motor
and Friction Disk Transmission.
This machine covered the greatest distance —98.8 miles—on two gallons of gasoline. It weighed 930 pounds,

and made 91,884 pound-miles, This brings the cost per ton-mile for fuel
up to 0.878 cent.

Py
- -

Automobiles With Empty Gasoline Tanks and Carbureters, Lined Up on East 57th Street Before They Were Inspected, Filledy and Weighed In,

THE TWO-GALLON FUEL EFFICIENCY TEST OF THE AUTOMOBILE CLUB OF AMERICA,
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THE WINNING CARS IN THE AUTOMOBILE CLUB
OF AMERICA’S TWO-GALLON FUEL
EFFICIENCY CONTEST.

We reproduce herewith photographs of the cars
which won the first, second, and third prizes, as well
as two single-cylinder automobiles that made the best
showing in their class, in the fuel efficiency contest
conducted by the Automobile Club of America, on
May 5. As has been previously noted in these columns,
the prize was won by a four-cylinder light runabout
of the air-cooled type, and the second and third places
were taken by large four-cylinder cars of the air-cooled
and water-cooled types, respectively. The contest gave
a practical demonstration of the well-known theory
that an air-cooled car is more economical than a water-
cooled car. This theory can now be taken as an estab-
lished fact, since it was proven to be correct not only
with a light automobile of low horse-power, but also
with a large, high-powered touring car as well. The
covering of 87 miles upon two gallons of gasoline by
the Franklin runabout caused a great deal of comment
by those well informed in automobile matters. As
noted in our last issue, this distance was covered under
adverse conditions, and we prophesied that under
favorable conditions at least 90 miles could have been
made. ,in order to put a stop to all criticism the Auto-
mobile Club had the Franklin and Frayer-Miller cars
repeat the test on the 8th instant. A thorough inspec-
tion was made before the start, and the officials were
satisfied that no extra supply of gasoline, other than
the two gallons put in the tank, was available. As a
result of this test, the Franklin runabout covered
95 miles ﬁpon two gallons of gasoline and the Frayer-
Miller touring car 59.8 miles. The record of the run-
about for economy of fuel stands, we believe, unbroken

among records of this character the

Scientific American

chine was made by an Indian tri-car of 134 horse-power.
This machine weighed 500 pounds with two passengers,
and covered 99.8 miles on one gallon of gasoline. This
is equivalent to 199.6 miles on two gallons. In other
words, one of these machines can be depended upon
to carry two people from New York to Boston, at a
total cost of about fifty cents, and an average speed of
about twenty miles an hour. This is certainly cheap
transportation.

As this test was the first which the Automobile Club
has held, and as the rules were " somewhat tentative,
the light-weight cars of one or two cylinders did not
have the chance of winning the prizes that they should
have had. With the actual results before them, the
officials can, no doubt, devise a method of handicap-
ping which will put all cars more nearly upon the
same basis. This will make the next contest much
more exciting, and much fairer as well.

A New Method of Stage Lighting,

A Spanish painter, Mr. Marinno Fortuny, proposes
an original plan for the lighting of theater stages.- At
present, the stage receives direct light projected usual-
ly by incandescent lamps, or sometimes by arc lamps
located in the side-scenes, or in the body of the house.
The result is that shadows are projected which, if
they do not kill the illusion of the perspective, at
least have an effect disagreeable to the eye. For this
direct light Mr. Fortuny substitutes diffuse light. The
ceiling of ‘the stage is composed of a vault of white
cloth, upon which is reflected the light of the voltaic
arc from a band upon which is simulated the color of
the sky. This band being movable, it is sufficient to paint
upon it different scales of color and to cause it to glide

Mav 19, 1906.

Respiratory Power and Its Limits.

Nowadays, when questions of steerable balloons, air-
ships, and aeroplanes are the piece de resistance of
many scientific and other journals, the side issue sug-
gests itself with renewed vigor in the form of a vital
problem, to wit, to what height can an aeronaut
ascend without losing his life? Some twenty years
ago experts stated that it was impossible to exceed
an altitude of from 26,244 to 29,523 feet. Accidents
were likely to occur at 19,683 feet and, after this alti-
tude, the aeronaut becomes insensible. Mr. Paul Bert,
however, demonstrated that it was possible to avoid
the risk of suffocation at great altitudes by repeated
inhalations of oxygen, and it was due to the use of
oxygen that some three years ago Messrs. Besson and
Suring succeeded at Strasburg in reaching the highest
altitude ever attained, viz., 34,770 feet; even then,
despite a liberal use of oxygen, one of the intrepid
aeronauts fainted.

A few years ago Prof. Musso, of Turin, made some
researches in connection with the question of asphyxi-
ation at great altitudes and he came to the conclusion
that to enable the influence of highly rarefied air to be
successfully combated, it was necessary to inhale oxy-
gen mixed with a strong proportion of carbonic acid.

Mr. Agazzotti, one of Prof. Mosso’s pupils, has now
just taken up again the experiments commenced by his
old master. Instead of making an ascent in a balloon
he had himself inclosed in a large bell in which the
air, by means of a pump, was gradually rendered more
and more rarefied. The bell was provided with a tap,
communicating with the outer air, by means of which
and a small pump the foul air was expelled. The ex-
perimenter then covered his face with a specially con-
structed mask provided with two valves; one of these

enabled the air expired to escape,

world over to-day.

The car which obtained third place
was a 24-horse-power Darracq touring
car carrying five passengers. Machines
of this make have made records before
for speed, endurance, and economy,
and it was not a surprise to see one
of these cars, when owned and driven
by an amateur having the qualifications
that has Mr. S. B. Stevens, win such
a prominent position. Another large
French touring car of 24 horse-power,
the Berliet, obtained fourth place. A
16-22-horse-power four-cylinder - tour-
ing car of this make holds the record
of being driven 100 kilometers (62.1
miles) in 1 hour, 21 minutes, and
11 3-5 seconds with a fuel consumption
of but 237 gallons. The American
Locomotive Company is building this
machine in America.

The machine which obtained fifth

while the other permitted the inspira-
tion of a mixture of 67 per cent oxy-
gen, 13 per cent carbonic acid, and
20 per cent nitrogen.

When thus equipped Mr. Agazzotti
entered the bell and, in half an hour’s
time, the air was rarefied up. to a
pressure of 440 millimeters, almost
equal to the atmospheric pressure pre-
vailing on Mont Blanc. Mr. Agazzotti
seemed to be suffering no inconven-
ience at this time but, a few minutes
afterward (when the rarefaction of
the air had reached 360 millimeters),
symptoms of asphyxiation were ob-
served. The mixture of oxygen and
carbonic acid was now brought into
play, and an immediate improvement
was noted in the condition of the sub-
ject in the glass bell. The pressure
was now brought down to 140 milli-
meters and, more marvelous still,
even to 122 millimeters of mercury.

place was a 20-passenger Mack bus

of 50 horse-power. This huge car
weighed 9,325 pounds complete, and
covered 17.13 miles upon its two gal-
lons of fuel, making a total cost of
operation of one-half,cent per ton-mile.
Sixth place would have been obtained
by the single-cylinder Cadillac tour-
ing car shown herewith on the scales,
had it not been that this car was handicapped by the
deduction of 30 per cent of its weight from the
total weight, which was 2,250 pounds. Carrying four
passengers, the machine covered 55.5 miles, making
124,875 pound-miles in all at a cost of 0.646 cent per
ton-mile. The sixth place went to a Franklin 12-horse-
power light touring car, which weighed 2,140 pouxids
and covered 58.4 miles at an average cost of 0.64 cent
per ton-mile for gasoline. The next six places were
taken by the Queen 26-28 horse-power, 4-passenger,
touring car (weight 3,160; distance 41.4); the Stod-
dard-Dayton 30-horse-power, 5-passenger touring car
(weight 3,200 pounds; distance 40.83); the Lozier 40-
horse-power, 6-passenger touring car (weight 4,490;
distance 30.28 miles); the Renault 14-horse-power,
3-passenger brougham (weight 3,400 pounds; distance
31.61 miles); the Darracq 20-32 horse-power, 4-passen-
ger touring car (weight 3,600; distance 34.62); and
the Compound 16-horse-power, 5-passenger touring car
(weight 2,635 pounds; distance 43.5 miles). A com-
plete list of all the cars which finished, giving their
position, weight, score, distance traveled, and the num-
ber of pound-miles covered, will be found in the current
issue of the SuppPLEMENT, together with a full descrip-
tion of the mechanical features, such as engines and
carbureters; of the winning cars.

The record for mileage by an automobile proper was
made by the single-cylinder, 4-horse-power, Orient buck-
board which we illustrate. These machines ranked
nineteenth and twenty-seventh. They weighed 930
and 920 pounds, and covered 98.8 and 93.8 miles with
a cost of running of about 0.876 cent per ton-mile. A
Covert, single-cylinder runabout of 1,220 pounds: weight
made the highest mileage after the winner by cover-
ing 73.25 miles. The record for mileage for any ma-

On leaving the bell Mr. Agazzotti said
to the attendants: “I could have

Single-Cylinder Cadillac Touring Car Which Would Have Won Sixth Place
Had It Not Been Handicapped.

Weight, 2,250 pounds. Distance, 555 miles. Total pound-miles covered, 124,875,

Cost of fuel per ton-mile, 0.646 cent,

under the pencil of luminous rays, to produce a suc-
cession of tints as varied and as graduated as we de-
sire. By using at once two or three bands placed at
points more or less distant, we could realize upon the
celestial vault effects of color unknown to this day.
Finally, we might oppose to the rays of certain lamps
mirrors upon which we should have painted clouds,
which would be themselves projected upon the sky,
and the movement of which could be obtained by a
simple movement of the mirror. The light thus re-
flected would envelop the whole stage, the scenery
and the characters would be in natural conditions of
lighting, and the stage illusion would thereby gain
greatly. In theory, the method seems perfectly rea-
sonable. Experience alone will determine us as to its

practical value.
—_— .t r-——

The Current Supplement,

How submarine boats observe the movements of an
enemy forms the subject of the opening article of the
current SUPPLEMENT, No. 1585. The illustrations which
accompany the article splendidly elucidate the text.
In view of the importance of the subject of locomotive
superheaters, Mr. W. F. N. Goss’s discussion of the sub-
ject will be read with interest. = James P. Maginnis’s
paper on “Reservoir, Fountain and, Stylographic Pens”
is continued. Among the miscellaneous articles of in-
terest may be mentioned those on the “Manufacture of
Gun Cotton,” “The Champagne Industry,” and Prof.
W. H. Bristol’s paper on “A Low-Resistance Thermo-
Electric Pyrometer Compensator.” Prof. H. H. Turner
gives & very clear account of the times and places of
earthquakes. The automobilist will read with interest a
description of the cars which recently took part in the
fuel-economy test held on May 5.

stood a still greater rarefaction, as my
memory was quite clear, and my power
of movement normal.”

As a matter of fact, upon the occa-
sion of a third experiment made quite
recently, the rarefaction of the air
produced in the bell corresponded to that prevailing
at an altitude of 1434 km. (9 miles), thus exceeding by
4 km. (2% miles) the greatest altitude ever reached by
man—even in a practically semi-conscious condition.
The experiments made by Mr. Agazzotti, therefore,
show that with the use of the mixture prescribed it
will be possible for the aeronaut of the near future to
render great services to science at large.

Artificial Solar Eclipses.

The following description of an apparatus for arti-
ficial eclipses of the sun is given by C. André in
Comptes Rendus:

A small occulting disk is fitted in a slide near the
eyepiece collar of an astronomical telescope, driven by
clockwork, so that observations may be made of the
solar disk when occulted to varicus degrees by the
artificial screen. The practice thus obtained facilitates
the taking of measures of the varying geometrical
figures presented during a real solar eclipse. Imita-
tions of partial or total eclipses are regulated by ad-
justment of the occulting disk.

The new regulations concerning the introduction of
cars into Holland, for a temporary visit, are now in
force. According to the Automobile Club Journal, no
customs deposit will, in the future, have to be made
if the visit does not exceed eight days, and the customs
officials are empowered to issue temporary permits to
visitors, available for the period mentioned. Cars bear-
ing foreign numbers do not have to carry special Dutch
numbers. It will be remembered that the speed limit,
which was at times rather needlessly enforced in Hol-
land, has, by the new law, been abolished, the only
offense now being “driving to the public danger.”
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A NEW MACHINE FOR ENGRAVING STEEL PLATES.
(Continued from page 412.)

Supported by the cross-bar which connects the two
standards, B, is a screw-feed mechanism and a guide
parallel with it. Moving upon this guide, and control-
led by the mechanism, is a traveler from which is sus-
pended, by means of a universal bearing, the oscillat-
ing transmitter, a; the lower end of the transmitter
is similarly connected to the arm, b, carrying the
stylus or tracing tool, ¢, which is adapted to follow
the lines of the original or pattern. The transmitter
is provided with a central slot, one side being grad-
uated, to facilitate the ready adjustment of the link
connecting it with the work-bed, and so enable a speedy
regulation of the desired scale of reproduction by the
operator. The arm extends toward the operator, and
to this is rigidly attached a side arm carrying the
tracing point; this side arm is fitted with a ball and
socket joint to the lower end of the rod d, the upper
end of which is similarly fitted in a bracket. The
latter comprises a curved arm extending from and
carried by the traveler, the object of the rod being
to serve in conjunction with the transmitter to keep
the arm from turning and to consequently prevent any
lateral tilting of the stylus. Mounted on the arm, b,
is the swiveling frame or pantograph mechanism; it
is held in the proper position by a cone bearing, a
thrust bearing, and a set-nut, while the opposite sides
of this frame are provided with point bearings. Mount-
ed between these bearings, and in alignment with the
side-arm, is the lower portion of the transmitter. The
upper bearings comprise a frame mounted between
point bearings in the traveler, the frame comprising
three parallel arms adapted to pass on either side of
and through the slot of the transmitter.
outside arms of the frame, which also has point bear-
ings, is mounted the upper end of the transmitter; by
means of these arms and bearings it will be observed
that a universal movement of the transmitter is se-
cured, the motion of which is transferred to the work-
bed.

In the operation of the engraving machine, the orig-
inal or pattern letters are firmly secured to the table
beneath the stylus, the arrangement adopted, by which
the letters are made interchangeable, being shown in
the photograph. Assuming by way of illustration that
a letterhead is to be engraved, then the name of the
individual or corporation is set up from previously
cut letters of large size and clamped to the support.
A blank steel plate is then securely attached to the
work-bed by means of suitable clamps. Having pre-
viously determined on what scale the original or pat-
tern is to be reproduced, the lugs are released and the
sleeves are thus permitted to move on the vertical
guides; the arm is then swung out, so that the longi-
tudinal adjustment of the transmitter can be made.

The rack-and-pinion mechanism is then actuated to
raise or lower the crosshead; the work-bed and the
supporting mechanism thereby reduces or increases the
scale of reproduction as desired. The transmitter is
provided with a scale, so that it can be determined
when the correct position of the clamp has been se-
cured. When all the adjustments have been made, the
treadle is then pressed and the carrier is pulled down-
ward until the stop comes in contact with the abut-
ment.

To permit the ‘use of the treadle, the screw is reset,
and the routing tool having been brought into position
so as merely to touch the plate, the treadle is released
and the micrometer is set so as to move only with the
stop; when the micrometer registers the desired depth
of cut, it is held by a set-screw. Everything is now in
readiness to proceed with the engraving of the plate.
The stylus, as in an ordinary pantograph, is caused
to follow precisely the line of the original letters or
patterns, while the routing tool reproduces these, cut-
ting them into the steel plate with mathematical pre-
cision. :

A Waste Product.

Certain wooden cylinders, usually from 30 inches to
50 inches long, and from 6 inches to 7 inches in diame-
ter, have become quite common in some places in
Florida. They are called veneer cores, and are the
waste lumber from the cutting of material for the sides
of brange boxes and for other crates. This veneering,
most of which is pine, is cut by elamping the ends of
the sections of the-log to spindles, and revolving the
logs rapidly under sharp heavy knives. After the
bark is off, the knives are sunk into the wood and
thin sheets are pared off, unrolling somewhat as paper
does from a roll. These are conveyed on runners
under drop-knives, which fall at regular intervals and
cut the veneer pieces of the right size for the crates.
The cores are the heart-pieces that are left after all
the log that is available for crate material is cut for
veneering. These cores are used for various purposes,
to some extent for fence posts, but most of them for
fuel, and are found on many Florida woodpiles. Thure
are several veneer-cutting mills in Florida.—~Building
News,

Between the °
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A THERMO-ELECTRIC PYROMETER OF LOW RESISTANCE
AND COMPENSATOR.

This improved electric device for reading high tem-
peratures has been -devised by Prof. William H. Bris-
tol, of Stevens Institute. It is designed for use in all
kinds of commercial work. Prof. Bristol states that
it is similar in principle to the Le Chatelier pyrometer,
but it is of low resistance, and instead of the extremely
delicate suspension galvanometer, a Weston special
dead-beat milli-voltmeter is used. . In place of the
costly platinum-rhodium elements, inexpensive alloys
are employed for the couples.

The low cost of the couple makes it possible to keep
an extra one on hand for use as a standard for quickly
and easily checking the one that is in regular service.

The temperature at a number of localities may

THERMO-ELECTRIC COMPENSATOR.

readily be observed on a single instrument, a couple
and leads being provided for each locality in connec-
tion with a suitable switching device.

The same instrument may also be provided with
scales for different total rahges.

For ranges of temperature up to 2,000 deg. F., in-
stead of using porcelain tubes for insulation, each
element of the couple is insulated with asbestos and
a carborundum paint. Couples so insulated may be
applied directly to the fire space where the temperature

is to be measured, or, where extra protection is de-

sirable, the couple may be slipped into a piece of com-
mon iron pipe with one end closed. Couples so pro-
tected are well adapted for use in liquids and molten
baths, such as are employed for hardening and tem-
pering of steel.

For instantaneous determination of the temperatures
of molten metals as brass, bronze, etc., the ends of the
couple are left disconnected and without insulation.

The same form of the couple may be used for quick-
ly measuring the temperature of a metallic object.
For this application the tips of the couple are pointed,
so that the temperature at the two points of junction
may become the same as that of the object immediate-
ly after the contact is made. This form of the couple
affords a most convenient method for almost simul-
taneously measuring the temperature at different points
of an object.

When desirable the couples are made with .a sep-

THERMO-ELECTRIC ~
-, N

COUPLE ! N\
.
COMPENSATOR

LEADS TO INDICATING INSTRUMENT

THERMO-ELECTRIC PYROMETER, COMPENSATOR, AND
VOLTMETER.

arable junction, which permits the fire-end to be re-
moved and renewed at pleasure.

A compensator is adapted automatically to correct
for atmospheric changes’ of temperature at the cold
ends of the couple.

In order to make an equivalent and to reduce the
cost of the platinum-rhodium couple for the measure-
ment of temperatures above the fusing point of the
low-priced alloys, a compound couple is formed with
platinum-rhodium for the part to be exposed' to the
full temperature to be measured and of a length ex-
tending to a point where the temperature will not ex-
ceed 1,200 deg. F. The remaining portion of the ele-
ments of the couple is composed of inexpensive alloys.

Automatic cortinuous records of the indications of
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the pyrometer may readily be made on a chart sheet
which is arranged to move at the proper speed back
of the end of the indicating arm. This record sheet is
unsupported over its active portion, which is period-
ically vibrated by the clock movement into contact
with the end of the indicating arm and produces a
record upon the chart sheet.

The record may be made by ink carried by the indi-
cating arm, or the surface of the record sheet may be
coated with some easily removable substance.

For automatically recording rapid changes of tem-
perature a current from an induction coil may be
passed through the record sheet from the end of the
indicating arm at frequent intervals.

The idea of the pyrometer is, when heated, the gen-
eration of a weak current of electricity, which passes
through a compensator on its way to the milli-volt-
meter also in the circuit, the degree of heat being
indicated on the voltmeter. The compensator equal-
izes what is termed the cool ends of the pyro-
meter away from the heat, and keeps their potential
of resistance equal by the expansion upward or falling,
as the case may be, of a column of mercury, which
short-¢ircuits the loop of wire passing down through it.
The device avoids the need of making allowances for
the cool end variations, and is very simple and effectual.

The illustration shows the thermo-couple inserted in
a furnace, the position of the compensator and the
circuit leading to the voltmeter. The apparatus indi-
cates perfectly the slightest changes of temperature.

_ .t -—
Hollow Concrete Building Blocks.

Single blocks are made as large as 8 feet long, and
8 inches wide, and 10 inches thick, reinforced by steel
rods. This tends toward concrete beam construction,
though used as lintels. Blocks are rarely made longer
than 6 feet without reinforcement. Single-piece hol-
low blocks are made 20 inches to 32 inches long by 8
inches, 9 inches, and 12 inches, other dimensions, to
make the full thickness of the wall. Two-piece blocks
are made, as the name implies, for face and back wall.
An -argument in favor of the single-piece block is that
when laid in place a section of the wall is completed,
requiring no bonding to the front, containing 30 per
cent air space generally; more material and strength,
therefore better and more economical than two-piece
system. Advocates of two-piece system claim to secure
a drier inside wall, with less material, having 50 per
cent air space, and present a more even inside wall
upon which to plaster.

Following are a few of the proportions of materials
used by different makers of blocks:

1 cement 4 sand.

1 “ 4 *“ and gravel.

1 « 5o«

1 “ 2 “ 4 cinder.

1 “ 1 “ 2 crushed stone.
1 « g o«

1 « 9 o«

Sometimes used as facing blocks, with the view of ren-
dering the blocks more impervious to moisture, but
that seems unnecessary, as the concrete becomes prac-
tically waterproof when set, thoreughly crystallized.
After the materials are mixed dry, water should te
added from a sprinkling can till the mass is of a uni-
form color and sufficiently wet to retain shape when
squeezed in the hand. The quantity of water required
will vary with the condition of the sand and percentage
of humidity in the atmosphere. Shovel the mixture
into the mold in small quantities, meanwhile constant-
ly tamping. Remove the block on the pattern to a
place under cover, where it shall remain for at least
one week (two weeks shows greater strength) ; sprinkle
the block next morning, and twice daily for one week,
when the block may be safely used in building.
—_— e et r—
Artificial Wood from Peat.

Frequent attempts have been made to use peat as
raw material for the manufacture of artificial wood.
The material must, for this purpose, be fully reduced
to a fibrous condition, so as to produce a fibrous and a
mealy mass. This mixture is mixed with an emulsion
of 2 parts by measure of plaster of Paris and 10 to
12 of water; and is subjected for considerable time
to heavy hydraulic pressure in molds, then artificially
dried, polished, and oiled, painted, or varnished.

A more simple process is to wash the peat, without
destroying its natural fibrous state, and to mix the re-
sulting moist mass with a mixture of hydrated lime
and an aluminium compound (as for instance alumi-
nium sulphate) and press it in molds for a short time
in the moist state, after which the resulting plates are
allowed to harden in the air. The resultant product
needs only a comparatively low pressure, and this for
only a short time; and is then set out to dry in the
air. The resulting artificial wood is not hygroscopic,
and in order to use it for open-air work needs no paint-
ing or further impregnation. In view of the fact that
the pressing operation takes only a few minutes, con-
siderable quantities can be manufactured in compara-
tively small space and time.
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THE ART OF PIANO MAKING.-I.

In an age in which the old handicrafts are being
rapidly swept out of existence by the invasion of labor-
saving machinery, it is gratifying to find, here and
there, an art, such as that of piano-making, which
demands for the creation of its finished products the
sensitive and sympathetic touch of the human hand.

The SCIENTIFIC AMERICAN has chronicled, from time
to time, some wonderful triumphs of the labor-saving
machine—notably its almost complete mastery of the
delicate art of watch-making, in which it has succeed-
ed in rivaling the finest handmade products of Eu-
ropean handicraft; but in the present article, which
is devoted to the making of the high-grade piano, we
find ourselves in a field where the skilled artisan still
reigns supreme, and is likely to so remain to the end
of time.

It is a significant fact, taken in this connection, that
the absolutely first-class piano firms in

Scientific American

kinds of wood—spruce, pine, maple, oak, ma-
hogany, etc.—are carefully selected with a
view to their resonant or singing quality.
Each piece of lumber in the rough is struck
to determine if it has the proper ring; its
texture must be of a certain quality; its
grain true and straight. Great attention is
paid to the seasoning of the lumber, which
upon its delivery at the works is stacked in
the stockyard, where it is weather-seasoned
for from two to Six years before it is avail-
able for use in the shops.

TueE Woop MiLL.—The seasoned lumber is
first taken to the wood mill, where it is
sawed into widths practically all of which
are less than 6 inches, and many of them
from 2 to 4 inches in width. From these
small widths are built up the various larger

the United States are of old standing,
and embody in their products a wealth
of experience and shop traditions
which, in itself, is no doubt one great
secret of the high quality of the out-
put; and this is essentially true of
the Knabe Company, of Baltimore, the
construction of whose piano forms the
subject of the present article. The
original works were built as far back ¥

Stringing the Rast.

members that enter into the piano, such as
the legs, the heavy posts of the frame, the
delicate sounding board, and the various sec-
tions of the case. The object of this process
of building up, which is done entirely with
glued jeints, no metal whatever being used,
is twofold. First, to so arrange the grain in
the contiguous pieces of wood that the atmos-
pheric changes shall have no warping effect
upon the piano; secondly, to secure that har-
monious arrangement of the grain of the
wood which it has been found conduces so
greatly to the tonal effects in the piano. It

Drilling Holes for Tuning Pins in the Plate of a
Grand Piano.

as the year 1837,
and the secrets of

may be a surprise to many of our readers to
learn that the resonant character of the wood
in the case and even the legs of a piano can

Japanning Room Showing Entrance to Oven.

have its share in the final tone result; but
this is a fact.

THE “Rast” OR FRAME.—The massive
wooden frame which forms the back of
the upright piano, and the base and sides
of the grand, known technically as the
“rast,” is the foundation to which the
whole system—sounding board, plate, pin-
block, and strings, is attached. It assists
the metal frame in taking the strain of
the strings, which may aggregate from 25
to 40 tons, and by its intimate connection with the
sounding board assists in securing the desired reso-
rant qualities. In the Knabe piano each of the posts
of the upright is built up of several carefully selected
pieces of material. The whole frame is securely glued
together, not a single bolt or screw being used. At its
upper end it carries the pin-block or tuning block, a
horizontal member built up of four layers of hard
rock maple glued one upon the other, with the grain
of the layers running in alternate transverse direc-
tions. After the rast has been glued together in the
rough, it is placed upon the horizontal table of what
is known as a “frazing” machine, a vertical rotary
planer on which the rast is rapidly planed down to its
finished dimensions. As will be seen from the accom-
panying illustration, the edges of the rast are moved
past the cutters,
the depth of cut

manufacture, the
thousand - and-
one shop “wrin-
kles,” have been
handed down
from father to
son, in the owner-
ship, the manage-
ment, and at the
bench through
three generations.

SELECTION
OF THE WO0OD.—
There is, perhaps,
no other object of
manufacture in
which the produc-
tion of the desir-
ed effects is so lit-
tle dependent up-
on one single ele-
ment of the in-
strument, and so
completely depen-
dent upon the
combined effect of
all the elements,
as in the high-
grade piano. Thus,
in the instrument
under considera-
tion, the primary
object aimed at is
to secure the char-
acteristic singing

being regulated
by stops along
which the work is
guided by the op-
erator.

The grand rast,
as will be seen
from our illustra-
tions, is of an en-
tirely different
form and con-
struction from
the upright rast.
Like the former,
its strength is
largely derived
from a series of
stout posts or col-
umns, arranged
in the same
plane; but in this
case, instead of
standing parallel
with one another,
they radiate from
a common center
and butt against
the curved, out-
side, vertical wall
of therast,
against which
they are securely
fastened. The
outer frame has
the peculiar curve
characteristic of

tone for which it
is famous. To this
end the various

Glueing Together the Rast of a Grand Piano.
THE ART OF PIANO MAKING.—I.

the exterior shape
of the grand pi-
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ano, and the very greatest care is taken
in the selection of its material and its
building up into the dezired shape. Al-
though it is from 4 to 4% inches in
thickness, it is not made from one solid
piece, but is built up of from 16 to 28
thicknesses of 3/16-inch sawed soft pine,
the pieces being selected for their tex-
ture, grain, and resonant qualities. The
material is assembled, bent to the de-
sired form, and thoroughly glued to-
gether, being held in place by a large
number of hand clamps, in the way
that is shown in our interesting photo-
graph illustrating this process.

THE SoUNDING BoArRD.—Outside of the
strings, and perhaps not even excepting
them, the most critical element in se-
curing the rich tone of this piano is the
sounding board, which has been aptly
termed the soul of the piano. The func-
tion of the sounding board is to in-
crease the area of vibrating

Scientific
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most important art in all of the many
departments. The specialist who does
this work represents the third genera-
tion of a family that have been engaged
for the past seventy-five years in doing
nothing else. The sounding board is
strengthened on its back by a series of
parallel pine battens or ribs, glued firm-
ly on, which also serve to give the cor-
rect curve to the board. To produce
this curve, which is rather complicated
in form, so that the bridge (a maple
strip measuring 1 inch by 1% inch, and
running diagonally across the board
from treble to bass end) shall lie every-
where along its highest point, is a most
important feature in the production of
the sounding board. After it has been
carefully planed and sandpapered, dur-
ing which process it is given no less -
than seven inspections, the sounding
board is glued down upon the rast, and

held in place by means of cov-

surface which 1is in contact
with the air. The piano strings
alone have too little surface to
sufficiently condense and rarefy
the air to affect the auditory
nerve. In the simple string,
the vibratory surface is simply
the diameter multiplied by the
length; but by having the
sounding board connected with
the strings through the bridge,
the vibrations of the strings

ering strips along its edges.
THE PLATE.— Above the
sounding board, and extending
over the whole width and
height of the rast, including
the pin-block, is securely fast-
ened down by bolts and set
screws what is known as the
‘“plate,” a strongly-ribbed, care-
fully-designed casting made of
a special iron alloy, which hzas
to perform the important func-

are communicated to it, and
because of its large area the
vibrating surface is increased
many thousand fold. The build-
ing up of a sounding board is a continuous
process of selection. Two pieces of ap-
parently similar wood may have a won-
derful difference of tone; for the sound
is transmitted more freely in highly elas-
tic wood. Sounding-board lumber should
be very elastic with a view to its produc-
ing vibrations with a minimum expendi-
ture of power. If it be not so, the vibra-
tions are lost in the production of heat;
the tone soon dies away, and loses that
singing quality which is a distinguishing
characteristic of the Knabe piano. The
sounding board is made from carefully
selected spruce pine, and the quartered
wood is cut so that the ‘“season rings”
run at right angles to the grain of the
wood.

As the result of the high elasticity of
the season rings,
the board pre-

Sonometer for Testing Piano Wire

and Determining the Tension Necessary to Bring the

Strings to Piteh,

Frazing Machine, on Which the % Rast’ or Frame of Piano is Planed

to Finished Dimensions.

tion of carrying along its lower
end the pins upon which the
strings are strung and of brac-
ing at its upper end the pin-
block into which the tuning pins are driv-
en. In addition to performing its principal
function of presenting a reaction to the
tremendous aggregate tension of the
strings, amounting to the enormous pull
of 25 to 40 tons, the plate serves to hold
the whole fabric of the piano to true line
and surface.

The company make all of the castings
required for their pianos—the most im-
portant of them, of course, being the plates.
The rough castings are smoothed gown
and chipped to bring them to the smooth
surface which characterizes the plates, and
are then taken to the plate department,
where the hundreds of holes required for
the pins, tuning pins, and fastening screws
are drilled by templates—a work which re-
quires the greatest accuracy. The work
is done in special
drilling machines,

sents a surface
which responds to
the most delicate
impulses of the
sound waves. It
is built up of
strips that run in
a diagonal direc-
tion, and vary
from 3 to 4 inch-
es in width. Those
strips which have
a wide grain are
placed opposite
the base strings,
those with the
closer grain oppo-
site the treble.
The board, as
glued together in
the rough, is
about one-half
inch thick, and it
isplaned and
sandpapered down
toa finished
thickness of from
about a quarter in
the bags to three-
eighths of an inch
in the treble
end.

The selection of
the wood, and the
arranging of it
according to its
grain and other
qualities in the

the plates being
placed on tables,
with a universal
movement for
speed and facility
of handling. The
finished plates are
then bronzed and
japanned, an illus-
tration of the lat-
ter operation be-
ing included in
the photographs.

THE STRINGS.—
Although, as we
have shown, the
final tone of a pi-
ano is secured as
the result of care-
ful design in
every element of
the instrument,
the strings or
wires are essen-
tially the sound-
producing mech-
anism, and no
part of the piano
calls for more
thoughtful design
and careful con-
struction than
this.

The wire used
in the first-class
piano is of a high-
ly-specialized
grade, the best of
which is manu-

built-up board, is
considered at the
Knabe works to
be, perhaps, the

Glueing in the Grand Sounding Board,

THE ART OF PIANO MAKING.-I.

factured in Ger-
many. It must
have a very high
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coefficient of elasticity, the elastic limit being close to
the breaking point, and much greater than the tension
put upon the strings during the operation of tuning.
Secondly, it must be of uniform diameter and uniformly
round in cross sections, otherwise the over-tones to
which is due the tone quality will not be perfectly se-
cured; thirdly, it must have permanence, that is to
say, it must not stretch under continued stress.

The number of vibrations per unit of time, corre-
gponding to the fundamental tone produced by a string,
varies inversely as the length of the string, inversely
as the square root of its weight, and directly as the
square root of its tension. If a wire be stretched b®-
tween two points A and B (see accompanying dia-

Scientific American

white marble, gray .granite, and other materials.
Angels’ wings were broken, sculptures were round
about, and heavy bases were twisted out of their
original positions. At first I noted distortions on both
sides of an avenue of tombs. Here are directions in
which the tops of fallen columns and monuments were
pointing along either side, in a distance of 150 feet:
N. 1, S 2 E 9 W. 5 NE. 4 NW. 5 S.E. 5, SW. 6.
From this I thought that the chief distortion was
toward the east. Then facings of those that were
skewed around on their bases, but not overthrown,
were noted, as follows: N. 1, S.1, E. 2, W. 1, N.E. 4,
N.W. 0, S.E. 2, SSW. 1. All these had been twisted
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roughly the distortions in the cemeteries. The line
N.S. is due north and south, in cuts Nos. 1 and 2.
Twistings of obelisks that did not fall range from
five to seventy degrees in all directions from their
original foundations. My impressions gained in the
cemetery were confirmed upon receipt by mail of the
seismograph shown on page 419. It was sent me by F.
M. Clarke, steward and executive officer of the Califor-
nia Veterans’ Home, Yountville, Napa County. My
thanks are hereby extended to him for the faithful
record. It indeed shows that the ground moved in
every possible direction. On leaving the cemetery I
wrote an article for the papers, saying that it was

a circular disturbance, and the graph reveals a

gram), and plucked or struck, it will vibrate above
and below the line A B, giving what is known as
a fundamental tone. This fundamental tone is
without character, and would sound the same in
all instruments, so that one could not distinguish
whether it came from a violin or a piano.

In addition to its fundamental vibration between
its points of attachment, the string undergoes a
series of sub-vibrations, above and below its own
normal curve, which it will pass at certain points,
“nodes,” dividing it into equal parts. Thus, in
the accompanyihg sketch, 4, C, B and A, D, B
represent the fundamental vibrations, and A, Z,
¢, F, B the first sub-vibration intersecting the
fundamental vibration at the node C. Again, the
string may vibrate in three parts, four parts, five
parts, etc. The production of the proper sub-vi-
brations, and the determination of their power

circle near the center. Mr. Clarke says: “The
first movement had a N. and S. direction, but was
swiftly compounded with a circular, twisting
movement, accompanied with severe upward
thrusts. The first movement was decidedly wave-
like; then a cessation, followed by the severe
twist.” Napa is 45 miles north of San Francisco,
and San José, 50 south. Both were destroyed.

Mr. Edward Pickersgill, Alameda, Cal., sends
me a series of photographs of great upheaVals,
distortions, and displacements of the ocean shore,
four miles from Colma. Vast banks of sand slid
into the sea, and a new high point of land was
formed as shown on page 419. A place where gas
escaped from soft mud is also shown. The soil
is a foot or more high, and six wide.

Without doubt, gas had to do with the great
earthquake. Newspaper reports say that from

relative to the power of the fundamental vibration,
constitutes one of the most abstruse preblems in
the art of piano making; for the effect of the sub-
vibrations is added to the effect of the fundamental
vibration, and their total effect is heard in the distinc-
tive quality or “tone color,” as it is called, of the in-
strument. The sub-vibrations are known as the upper
partials or over-tones, and generally speaking, they are
harmonious with one another and with the fundamental
tone.

The over-tones which correspond to the division of
the string into seven or nine aliquot parts, however,
are inharmoniec, and in order to destroy them the ham-
mers are so placed that they will strike at one-eighth
of the length of the string. The width of the striking
surface of the hammer is sufficient to intercept and
dampen out the seventh and ninth upper partials, leav-
ing only those which are harmonic. In the accom-
panying diagram, the sinusoidal curve representing
the condensation and rarefaction of the air produced
by the fundamental tone is shown by a heavy dotted
black lin‘e, and the effect produced by the first, second,
and third upper partials by fine lines. The effect of
the latter upon the fundamental is to produce the irre-
gular heavy final curve, which is shownhere by a heavy
black line. It must be understood that three only of
the upper partials or over-tones are shown, whereas
they may run up to the thirty-fourth or thirty-sixth,
all tending to give fine quality to the resultant tone.

‘pointing one way, or facings, but it is doubtful.

Diagram Showing Eftect of the Upper Partials in Modifying

the Fundamental Tone.

around against intense friction at their bases. The one
marked N. originally faced eastward, and the one
shown as facing S. once faced westward. I examined
many others, hoping to make order out of chaos, or
find a general trend in direction, but could not. The
conclusion reached was that the monuments were
thrown over and twisted in every direction.

The Oddfellows’ Cemetery was explored. This is
more modern than Laurel Hill; the monuments are
higher and heavier. They were fastened down by lead
in some cases. The most complete confusion reigned.
The displacements likewise were in every direction.
An observer with instruments, upon making surveys
during a month, might find a majority of fallen columns
The
earth’s surface surely moved in every direction. As
nearly every brick and stone building was destroyed,
they could not be studied. The great Fairmount Hotel
has rents in the corners, and several high up, along
near the middle of the facades. The new $5,000,000
post office is torn near the corners. .The towering steel
and stone Spreckels Building stands as a skeleton, but
locking down on a wilderness of ruins of all old-type
buildings. For the new city will be erected around
ribs of rigid steel. The accompanying diagrams show

April 18, 5:18:57 A.M. to April 26, 3:15 P.M,
thirty-two shocks left their imprint on the seismo-
graph at Berkeley, and that twenty-six occurred
on the first day, the 18th. I felt the sharp shock
that came on the 20th, 4:34:17 P.M., in a three-story
frame building. It was my fourth earthquake. The
priceless collection in the magnificent Lick Academy
of Sciences vanished. All the replicas of historic,
paleontological and geological finds were consumed;
also early Spanish records of exploration. The great
libraries and many private collections of literary
treasures exist only in cherished memories.

Mt. Lowe Observatory, Cal.
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EFFECTS OF THE EARTHQUAKE AND FIRE UPON THE
CITY OF SAN FRANCISCO AND ITS BUILDINGS.

BY ARTHUR INKERSLEY.

About ten days after the San Francisco earthquake,
which occurred at 5:13 on the morning of Wednesday,
April 18, the city engineer sent out three parties for
the purpose of ascertaining whether or not the whole
city had sunk as a result of the shock. Many places
were found where the ground had sunk considerably;
especially on Valencia Street between 19th and 20th
Streets, at the easterly end of Market Street near the
ferry depot, on Howard Street between 17th and 18th
Streets, on Van Ness Avenue from Vallejo to Green
Streets, and on Folsom Street near 17th Street. The
- sinking is almost wholly on made

In laying out the ‘“scale,” a cer- -
tain standard tension (in the Knabe
piano about 141 pounds) is adopted
for all the strings, and it is in-
variable. The variable elements
are the weight of the wire and its
length. The scale starts in the
treble with a short length of about
55 millimeters, and if the same
weight of wire were used through-
out, the lowest bass strings would
have to be 32 feet in length, which
is, of course, impossible. The piano
builder chooses, therefore, the great-
est length of bass string compatible
with the size of the piano which-he
intends to build, and then to obtain
the correct pitch, he winds on a
sufficient weight of copper or other
wire to reduce the pitch to the
proper standard. The number of
vibrations varies from 26 per second
in the lowest bass string, to 4,136 in
the highest treble string per second.

(To be continued.)
e ———————
EARTHQUAKE OBSERVATIONS.
BY PROF. EDGAR L. LARKIN,

A cemetery filled with monu-
ments, columns, and obelisks is a
capital place to study the effects of
an earthquake. Amplitudes and
azimuths of disturbed monoliths
and pillars reveal at once the action
of the earth upheavals.: I had no
instruments with which to measure,

[

S A NG

‘N.

ground in the lower parts of the
city. At the southeast corner of
the United States post office on Mis-
sion and Seventh Streets, there is
a depression and a corresponding
raising up of about four or five feet.
That part of the post office was built
over an old swamp. The building

retained its position, but the con-
crete sidewalk pulled away from it,

leaving a gap of six to ten inches.

The city engineer’s conclusion is
that the city as a whole did not
sink. There was no distinct sub-
sidence of any considerable portion
of the peninsula.

The disturbance of the earth’s
crust on Wednesday morning, April
18, in San Francisco and its vicinity
was really inconsiderable. The vi-
bration was sufficiently great and
sustained to shake down chimneys,
bad masonry, and old frame build-
ings on rotten or insecure founda-
tions. According to Prof. O. A.
Leuschner, of the astronomical ob-
servatory of the University of Cali-
fornia at Berkeley, Alameda County,
the damage caused would have been
vastly more serious had the vibra-
tions not been distributed over so
many seconds. If the shocks had
been instantaneous, very much
greater ruin would have resulted.
The standard clock of the students’

so had to make estimates.

Laurel Hill Cemetery I found a
field of distorted, shifted, turned,
cracked, overthrown, and ruined
columns, pillars, shafts, capitals in

upon whic|

Figs. 1 to 12 show the displacements of monuments in San Francisco cemeteries. The larger squares are bases of stone
resting on the ground, The smaller squares and the two circles (Figs 6 and 8) are bases of high monuments. The great-
est shifting measured was 104§ inches. The latera: movements appear to have been in all
double displacement of two bases and monument.

irections.
The square 1 is a large granite base ; the square 2 is a second stone
ich the column 8 rested. Figs, 14 to 25 indicate the positions of overthrown monuments.

ments with urns (Figs. 21 and 22) could not have been thrown by the same oscillations of the earth.

CEMETERY MONUMENTS OVERTHROWN BY THE EARTHQUAKE,

The two low monu-

observatory stopped at 5:12:38 A.M.
Pacific time, some less severe tem-
blors being recorded at 5:12:03.
The earthquake came chiefly in two
shocks, the first series of vibrations

Fig. 13 showg a
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Blowhole on Beach Near Colma. There Was No Sign
of Water Here Before the Earthquake. Mounds
Were Formed Five and Six Feet in Diameter
and One Foot High.

lasting about forty seconds; then diminishing in force
for ten seconds; the second series lasting more strongly
for about twenty-five seconds. The direction was
mainly from S.S.E. to N.N.W. The remarkable feature
about it was its rotary motion. The sum total of all
the displacements represents a very regular ellipse,
and some of the lines that indicate the movement of
the earth’s crust can be traced along the entire circum-
ference. The slowness of the vibration was the saving
feature of the visitation.

The most severe recorded earthquake that preceded

Record of San Francisco Earthquake Made at
Austrian Imperial -and Royal Seismological
Observatory of Laibach.

the one of April 18 occurred in San Francisco on Octo-
oer 21, 1868. The direction of that was northerly and
southerly and its duration was 42 seconds. A second
shock, lasting five seconds, came later and was suc-
ceeded by several lighter and shorter tremors at inter-
vals of about half an hour for three hours. The first
shock was felt most severely in the eastern part of San
Francisco on the filled-in ground between Montgomery
Street and the bay. No serious damage was done to
well-constructed houses built on solid ground. The

T R P o T o=

Point of New Land Formed Four Miles from
Colma, Cal.
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custom house, a
poorly - construct-
ed Dbuilding on
bad ground, suf-
fered severely,
and a small fis-
sure opened on
Howard Street.
The tall chimney
of the United
States mint was
damaged, and a
ferry steamer
near Angel Isl-
and felt the
shock strongly.
Waves came fif-
teen or twenty
feet farther - in-
land than usual.
A dozen shocks
were observed,
the prevailing di-
rection being
from S.S.E. to
N.N.W. Not one
well - built house,
whether of stone,
brick or wood, on
solid land, was
damaged serious-
ly. The actual
displacement of
the earth’s crust
was about half an
inch, and the ve-
locity during the
heaviest shocks
was, roughly esti-
mated, two inches
per second,

Prof. Burkhal-
ter, of the Chabot
Observatory, Oak-
land, Cal, says
that earthquakes
are divided by
scientific men in-
to ten classes, ac-
cording to their
intensity, and
that the earth-
quake that visited
California on
April 18 belongs
to class 9. He
says that during
the disturbance of
its equilibrium
the earth moved
in every direction,
but the general
motion was ro-
tary; that the
strain on the
earth’s crust that
caused the earth-
quake of April 18
had been growing
for half a cen-
tury, or perhaps
for a whole cen-
tury. It is likely,
though no man
can tell, that
there will be no
more serious dis-
turbances for a
long time.

The net result
of a century’s
study of earth-
quakes is that,

The Post Office and the Neighboring Sidewalk Were Torn Apart Leaving a Crack
That Varied from Six to Ten Inches.
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Record of Earthquake Made at
Napa, Cal.

Fissure Produced by the Earthquake in a San
Francisco Street.
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The Crumpling of the Pacific Coast Strata; the Earthquake Was Due to the Slipping

at a Fault.

EFFECTS OF THE EARTHQUAKE AND FIRE UPON THE CITY OF SAN FRANCISCO AND ITS BUILDINGS.
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when the first impulse is single, or, if compound, the
varying impulses seem to be merged into one severe
shock, then this initial shock may be followed by one,
two, or three others; they rapidly grow weaker and
wane into imperceptible tremors. That is what the
San Francisco earthquake did. There were from
twenty-five to thirty impulses. At the students’ ob-
servatory at Berkeley, from April 18 to 26, inclusive,
thirty-two tremors were recorded, the highest intensity
registered according to the Rossi-Forel scale being 5,
amd the longest duration being eight seconds.

After a careful examination of the business district
of San Francisco, some of the best architects and struc-
tural engineers have come to the conclusion that Class

THE STATUE OF AGASSIZ IN ITS PRESENT POSITION,

A buildings can be made fire-proof and earthquake-
proof. The Merchants’ Exchange Building, the Claus
Spreckels Building, the Kohl (formerly Hayward)
Building, the Grant Building, the Chronicle Building,
the St. Francis and Fairmount Hotels, show that a city
can be built of structures that will come almost un-
scathed out of such an ordeal as the earthquake and
fire that recently laid San Francisco waste. A strictly
Class A building is one into the construction of which
wood does not enter.

The finest buildings of the city, though gutted of
everything that was not steel, concrete, granite, or
marble, are still structurally sound. The principal
ones standing are the Merchants’ Exchange Building,
the Mills Building, the Kohl Building, the Crocker
Building, the Union Trust Building, the United States
mint, the new United States post office, the James
Flood Building, the Hotel Hamilton, the St. Francis
Hotel and the Hotel Alexander next to it; the Shreve
Building, the Claus Spreckels Building (the tallest
building in the city), the Mutual Savings Bank Build-
ing, opposite to it; the new fifteen-story Chronicle
Building, the Sloane Building and the Telephone Com-
pany’s building on Bush Street. The Pacific Mutual
Life Building and the great Fairmount Hotel are struc-
turally sound. The Appraisers’ Building on Washing-
ton and Battery Streets, though surrounded by ruins,
was undisturbed by earthquake or fire.

e e il A e e
AN IMPROVED ADJUSTABLE CLUTCH.

Pictured in the accompanying engraving is a clutch
of such construction that it can be very accurately
adjusted for transmitting various powers. The clutch
is a friction clutch of the cone type, and its chief nov-
elty lies in the fact that it is operated by hydraulic
pressure, the water being admitted to the clutch
through a hollow shaft. Carried by the other shaft is
a cone formed with a step or annular shoulder at its
base. Fitted over the cone is a casing formed with a
recess to admit this shoulder. At the apex of the cone
another recess is formed in the casing to receive a coil
spring which presses against the cone and holds it
clear of the casing. The cone shaft passes freely
through an opening in the casing. Attached to the
opposite end of the casing is a steel diaphragm. Over

HYDRAULICALLY OPERATED FRICTION CLUTCH.
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this diaphragm a ring is placed, and it serves to space
the diaphragm from the rear cover plate of the clutch,
which is bolted to a flange of the casing. A chamber
is thus formed between_ the diaphragm and the plate,
and this chamber communicates through a port in the
plate with the hollow shaft of the clutch. The plate
is keyed to this shaft, so that when the latter turns
it carries with it the diaphragm and the cone casing,
but normally it moves independently of the other shaft
and its cone. However, when water is admitted into
the chamber, it flexes the diaphragm against the cone,
firmly seating the latter in the casing, and thus
coupling the shafts together. The frictional engage-
ment of the cone and casing may be easily regulated
by controlling the pressure of the water. The inventor
of this improved clutch is Mr. Rutgers S. Kasson, of
1306 Delaware Avenue, Wilmington, Del.

The International Aeronautie Cup.

We have been able to obtain some particulars as to
the engagements which have been entered at the Aero
Club of France for the International Aeronautic Cup.
This event has been founded by Mr. James Gordon
Bennett and bids fair to be of exceptional interest,
seeing that a number of balloons of different types
and coming from several countries of Europe as well
as from America are to be represented. The list of
engagements has already closed at the Aero Club.
Among the balloons which are to take part in the event
we note the following: From Germany we have two
entries from the aeronautic club known as Deutscher
Luftschiffer Verein. The first is Baron von Hewald,
of Berlin, who has a record of seventeen balloon as-
censions, and will pilot a large balloon. Second comes
M. Hugo (an assumed name) who lhas already made
fifty-nine ascensions. Belgium enters the ranks under
the auspices of the Aero Club de Belgique. M. Van
den Driesche, who distinguished himself in different
events held in Belgium last year, will mount the
“Ojouki,” a balloon of 2,500 cubic yards, made of China
silk. The Spanish champions are J. F. Duro, the win-
ner of the Pyrenees Cup; Capt. Kindelau, winner of
the Madrid concourse; and Don Esteban Guteriez, of
Salamanca. The Spanish aeronauts will have three
balloons of 2,300 cubic yards. Italy is represented by
Alfred Vonwiller, a member of the Sccieta Aeronautica
Italiana, and a well-known champion, having made
one of the most recent passages across the Channel
and several other fine performances. He will mount a
balloon of French silk, of 1,800 cubic yards, the “Elfe.”
As regards the English, American, and French entries
we will give the details very shortly. The event is to
take place on the 30th of September, 1906, and will no
doubt be one of great interest as well as an aid in the
development of aeronautics.

A Prize tor an Automobile Road Indicator.

Baron Henri de Rothschild has offered the sum of
$200 to the Paris Academy of Sports to establish a
prize for the best form of ‘“odotachymeter” or instru-
ment for use on an automobile or any other kind of
car for indicating at the same time the distance which
has been traveled over and the instantaneous speed at
any given moment. A concourse of such devices is to
be held by the academy and the above amount will be
awarded in one or several prizes. The Technical Com-
mittee of the French Automobile Club has been charged
with drawing up the regulations for the concourse and
naming the jury. According to these rules the inter-

national concourse will be held on the first of May .

and the following days. The prizes will be awarded
for one or several apparatus which best answer the
conditions of the tests. The competitors are to fur-
nish a drawing or detailed description of the apparatus
and also an actual instrument mounted upon an auto:
mobile of a type which is accepted by the Commission.

AN IMPROVED HAND-OPERATED MEAT PRESS.

The accompanying engraving illustrates a new hand
press which is adapted particularly for pressing meat,
although it can also be used for pressing fruit and
vegetables. Meat pressers as heretofore constructed
have usually been made with but a single meat box.
The construction here illustrated comprises a series of
meat boxes, each fitting into the one below, so that the
device can be used for compressing any desired amount
of meat within the limits of the press by simply using
the required number of meat boxes. Furthermore, by
the use of different boxes, a number of different kinds
of meat can be pressed at the same time. The boxes
with the meat pressed therein can be placed in an ice
box, or the press itself can be provided with an ice-
holder, so that the meat can be left to cool under pres-
sure. The press is of simple construction, comprising
a perforated base supported on four short legs, and
carrying two upright standards which are braced to-
gether at their upper end by an arched coupling mem-
ber. A crosshead is mounted on these standards and
can be secured at any desired height by means of collars
adjustable on the standards. Threaded through the
crosshead is a hand-screw, which is adapted to press

May 19, 1906.

the press-plate down onto the meat. The boxes for
the meat are so made that they can be readily taken
apart when desired, to remove the meat. Each box
consists of two angle pieces, which are fastened to-
gether at opposite corners by hinge pins. The boxes
have no bottoms, but perforated plates are placed be-
tween the layers of meat. Each box is formed with
grooves at opposite corners, which serve as guides for
the box above; also with a series of perforations, A4,
through which the water and grease expressed from
the meat in the box above may pour out. Vertical
walls on the base serve to confine these liquids so that

Y

A MULTIPLE MEAT PRESS.

they will pour through the pertorations in the base-
plate. When it is desired to cool the meat in the press,
a large box is placed about the meat boxes, as shown
in the illustration, and this is filled with ice. Mr.
Jacob Spengler, of 515 Tenth Street, North Great Falls,
Mont., is the inventor of this improved meat press.

WATER-FEED REGULATOR WITH AUTOMATIC ALARM.

A patent has recently been granted to Mr. H. W.
Adams, of Fargo, North Dakota, on an apparatus for
regulating the supply of water to boilers, which is
provided with both high and low water signal devices.
Our illustration shows a section of the improved appa-
ratus. The main casing of the regulator is formed
with a horizontal body portion ending in a vertical
head. The latter is provided with the usual steam and
water connections, and carries the gage-glass and gage-
cocks. Within the main body of the casing is a spheri-
cal float, A, attached to the longer arm of a bell-crank
lever. This lever is fulcrumed to a bracket, and its
shorter arm engages a slide. Connected by a threaded
stem with this slide is a valve, which operates to close
or open the feed-pipe of the boiler. The position of
the valve can be regulated by screwing the stem into
the slide. This is done by means of a short rod which
has pin-and-slot connection with the stem, as clearly
shown in the engraving. Under the float, 4, is a
plate, secured thereto, which serves to prevent the float
from jumping or churning under the action of the
feed pump. The signal float, B, is placed in the verti-
cal head of the regulator, and at the upper end of the
chamber is a bell-crank lever, C. Attached to the
shorter arm of the lever is a rod, which serves to retain
the float, B, in its proper position. At its lower end
this rod is curved under the float. When the water
falls dangerously low in the chamber, the float, B,
will rest on the curved end of the rod, and swing
the lever, C, on its fulecrum. A boss on the latter will
then lift the valve, admitting steam to the whistle, D.
The engineer will thus be signaled that there is some-
thing the matter with his feed pump or that the regu-
lator valve has jammed. Similarly, when the water

rises too high in the regulator chamber, the float, B.
will strike the longer arm of the lever, €, lifting the
whistle valve and sounding the danger signal.

WATER - FEED REGULATOR WITH AUTOMATIC ALARM.
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RECENTLY PATENTED INVENTIONS.
Of Interest to Farmers.

WHEAT-SHOCKER.—G. R. KELTNER, Cov-
ington, Oklahoma Ter. This shocker is adapted
for attachment to a harvesting-machine, taking
the place of the bundle-carrier, and so located
with reference to the harvester as to receive
bundles from the binding table. As it receives
the bundles they are fed in standing position,
butt downward, upon a platform and are
packed in curved guard-arms and wheréin the
platform is slid from beneath the packed bun-
dles, which are received on horizontal fingers;
which being automatically dropped the bundles
slide to the ground and platform returns to
normal position to receive other bundles.

GRAIN-CONVEYER.—J. W. ScHAUER, Kalis-
pell, Mont. Mr. Schauer’s invention has for
its aim the provision of a simple and efficient
grain-conveyer for wuse in connection with
threshing-machines, and especially in connection
with those employing a band-cutter and feeder.
A great saving of manual labor is effected in
supplying bundles to the threshing-machine.

DRAFT-EQUALIZER.—H. C. Scort, Ritz-
ville, Wash. The object of the invention is to
provide an equalizer arranged to distribute
the load to be hauled equally to the animals
in the team, to reduce the . friction of the
working  parts to a minimum and to provide
a comparatively short but very strong and dur-
able equalizer not liable to get out of order
nor cause entanglement to the animals when
not in use.

CORN-SNAPPER AND FEED-CUTTER.—
F. T. MArTIN, Winchester, Ky. In this in-
stance the invention has for its object the pro-
vision of a machine adapted to take the stalks
of corn as cut from the field with the fodder
and ears still connected to the stalks and to
snap or tear off the ears from the stalks and
in the same operation cut the stalks and blades
into short lengths for rough feed.

Of General Interest.

DUST-CAP AND SOLAR EYEPIECE FOR
TELESCOPES.—F. B. WARNER, New York,
N. Y.—The invention has reference to improve-
ments in combined dust-caps and solar eye-
pieces for telescopes, the object being to pro-
vide a device of this character that may be
manufactured at small cost. The cap is em-
ployed for protecting the eye-lens from dust
when the telescope is not in use in the usual

manner, and the cap is to be used on the
telescope when making observations of the
sun.

GOODS-HANDLER.—W. R. CALVERT, Louis-
ville, Ky. This invention is an improvement
in goods-handlers. By means of a lug attached
to an enlargement at the lower end of a rod,
the jaws may be opened and the article grasped
therebetween, after which the lug is released,
a spring maintaining a firm grip of the jaws
upon the article. In practice this lug may be
manipulated by the thumb, while the forefinger
would engage another lug to prevent rotation
of the tube with respect to the hand.

PROPELLER ATTACHMENT FOR BOATS.
—A. E. HAauck, New York, N. Y. Mr. Hauck’s
invention is an improvement in that class of
propellers which are adapted to be detachably
connected with boats and suspended in the
water at the stern. A rectangular metal plat-
form or frame is adapted to be placed and
supported upon the rear or stern portion of a
boat.
ism proper and has hinged connection with
the platform, but provided with means for
securing it in vertical position as required for
propulsion.

FILE AND FASTENER.—C. R. SMEAD, St.
Paul, Minn. The object of the inventor is to
securely fasten the file-wrapper, avoiding the
necessity of tapes or elastic bands, permitting
full expansion of the file, and at the same
time permitting the wrapper to be readily
opened and closed. Also, to construct a fas-
tening device particularly useful in connection
with a file of this sort and capable of securely
holding the flaps of the file engaged. at same
time permitting the fastening to be readily
manipulated.

DOOR-FASTENING.—J. RooNEY, New York,
N. Y. This invention relates particularly to
improvements in doors for water-tight compart-
ments of marine vessels, although it may be
used for other purposes, such as in caissons
or the like, the object being to provide a novel
form of locking device to secure the door closed
in a water and air-tight condition.

BOTTLE-CLOSURE.—J. PorTeEr and F. C.
MAYER, Frostburg, Md. By this invention it is
sought to provide means for holding the bottle-
closure in the neck of the bottle, at the ends
of which are provided means for detachable
engagement with the bottle-neck, so the fasten-
ing devices' may be applied to and removed
from the neck of the bottle.

PROPELLER.—F. C. GorDON, Asotin, Wash.
In the present patent the invention has ref-
erence to a propeller in which the blades are
reversible, so that the shaft turning continu-
ously In one direction may be made to turn
the vessel ahead or astern to exercise no pro-
pelling action thereon.

DRAFTING INSTRUMENT.—A. A ALLEN,
Ortonville, Minn. The object of the invention
is to provide a new and improved drafting
instrument, more especially designed for the
use of tinners, plumbers, and other mechanics
in laying out the blanks for forming elbows,

A frame carries the propelling mechan- |

T’s, and other articles of sheet metal and like
material. It is a division of the application
for Letters Patent of the United States former-
ly filed by Mr. Allen.

CONDENSER F'OR TOBACCO-PIPES.—C. G.
BuscHOow, Westfield, N. Y. The object in this
improvement is to produce a device whereby
the injurious effects of nicotin will be materi-
ally lessened, if not entirely eliminated, and
also to produce a pipe provided with improve-
ments which can be kept in a sanitary condi-
tion, and one whereby a cool and delightful
smoke can be had without the disagreeable
burning and swelling sensation so common
with the use of ordinary pipes, and one in
which flavor of tobacco is not destroyed.

TWINE-HOLDER AND TAKE-UP.—F. W.
CopcurT, New York, N. Y. The aim of the in-
vention is to provide a twine holder and take-
up which can be readily hung up in any de-
sired place, and is arranged to retract a cer-
tain amount of the twine after being released
by the operator to remove the end of the
twine from the counter. It relates to holders
and take-ups such as shown and described in
Letters Patent of the United States formerly
granted to Mr. Copcutt.

RAIN-ALARM.—V. A. DgvVer, Philadelphia,
Pa. The invention relates to automatic alarm
devices ; and the object of the invention is to
produce a device of this kind which is espe-
cially adapted to give an alarm if it should
begin to rain. It is intended to be most useful
for the purpose of preventing damage to cur-
tains or furniture in the neighborhood of open
windows in residences or apartments.

Hardware.
GAGE.—E. H. BATEMAN, Baldur, Canada.
Special means are employed by this inventor
both for supporting a knife for cutting laces

or strips from a body of leather or other
material and for maintaining the knife or
blade in truly operative position during the

cutting operations, special means being also
used for adjusting the blade or knife within
the firstnamed special means as the cutting
edge thereof becomes worn down from use, said
second-named special means also serving to hold
the blade or knife to its work.
TRIPLE-GAGE, BUTT-GAGE, AND TOOL
HOLDER.—P. GYSSLER, Cleveland, Ohio. The
principal object of the invention is to provide
a convenient holder with means for holding

gages, squares, paring-chisels, scribers, com-
passes, keyhole-saws, and the like in a con-
venient and simple manner and to provide

means for affording adjustments for certain of
these parts. It relates to a triple-gage, butt-
gage, and tool holder for implements used in
woodworking and carpentry.

TOOL FOR CUTTING AND FITTING
BOILER-TUBES.—P., W. CHAMBERLAIN and E.
G. CHAMBERLAIN, Greytown, Nicaragua. The
invention relates to that class of tools which
are used for expanding the ends of boiler-
tubes into the heads of boilers so as to tightly
and firmly seat them therein. It consists in
means whereby the tool may be so gaged or
adjusted and be taken out from time to time
and reinserted, so as to accurately come again
into the same plane of action or any modifi-
cation of the position necessary to correct
errors or enable it to work in any desired
plane.

Household Utilities.

CURTAIN - FIXTURE. — P. F. McCARTY,
Washington, D. C. In the operation of the
invention a bracket may be engaged by its
hook with an outwardly-projecting bead of a
supporting-frame and ‘its tongue be forced into
engagement with any of the notches, the spring
afforded by lateral deflection tending to bind
the tongue securely in manner as to prevent
displacement of the bracket without interfer-
ing with its application to and removal irom
the supporting sections, as may be desired.

Machines and Mechanical Devices.

DRAWING-MACHINE FOR COKE-OVENS.—
R. D. MARTIN, I.as Esperanzas, Coahuila, Mex-
ico. The object of the present invention is to
provide a machine arranged to allow convenient
manipulation of the machine through the smail
door of the coke-oven, and to permit discharg-
ing the coke from tbe oven underneath the
machine without interference with the work-
ing parts of the machine. The invention
relates to drawing-machines, such as shown
and described in the Letters Patent of the
United States, formerly granted to Mr. Martin.

GOVERNOR FOR SPRING-MOTORS.—W. B.
KirBy, Wellington, Texas. When the motor is
running, motion is transmitted to a shaft and
through a pinion and gear-wheel to a spindle,
and motion of said spindle to toggle-levers
through bevel-pinions, so as to resolve the said
levers in a direction opposite to that of the
spindle. Motion becoming excessive and levers
are thrown out by centrifugal force, the brake-
shoes will be thrown into engagement with the
collar on the spindle, and the shoes revolving
in a direction opposite to that of the spindle
the speed of the motor will be quickly checked.

TENSION DEVICE FOR WARP-BEAMS.—
G. KELLER, New York, N. Y. The object of the
present invention is to provide a device for
warp-beams or warp-carrying spools arranged
to permit minute and convenient regulation for
producing the desired tension on the warp, ac-
cording to the nature thereof, and to provice

a long range of movement of the beam. It
relates to devices—such, for instance, as shown
and described in former Letters Patent of the
United States.

REGULATOR OR GOVERNOR.—J. W.
BoyLe, Unity Station, Pa. The invention re-
lates especially to means for regulating or
governing the speed of movement of machinery.
It is useful in connection with all classes of
machinery, particularly for elevators, inclined
railways, oil or gas well machinery, vehicles,
and the like. Fluid of any sort may be em-
ployed in connection with the apparatus. Oil
is preferable; but an elastic fluid, such as air,
may be used, if desired.

CLUTCH.—N. E. SwANSoON, York, Neb. This
invention has reference to a friction-clutch of
that class in which a ring is expanded or con-
tracted against a shell or drum to fasten the
two members together; and it consists in vari-
ous improvements in the construction and as-
semblage of the device, among which may be
enumerated the arrangement of the shell with
the band and its carrier and the device for
acting on the band to expand it.

STAVE-PRESS.—J. B. ScHOFIELD, Toma-
hawk, Wis. In this case the improvement
refers to a press for use in bundling staves
and for similar purposes. The principal objects
are to provide means whereby top and bottom
clamps can be forced toward each other simul-
taneously and at the same time preserve the
curves of the staves and prevent flattening
them  out.

MACHINE FOR COMPUTING INTEREST.
—C. A. MaARrBLE, Ottumwa, Iowa. The princi-
pal feature is a series of rotatable members,
each comprising . nine rollers, arranged par-
allel around a common axis and each inscribed
on its periphery with numbers indicating dif-
ferent amounts of interest on given sum for a
given time. They have a planetary motion—
that is, each is rotatable on its own axis and
bodily around the ~ommon central axis. They
are designated ‘“‘multiple cylinders.” Means for
rotating or adjusting, locking, and releasing
these members or cylinders as a whole and their
individual component rollers further embody
special features.

FABRIC-FOLDING MACHINE.—M. ISAACS
and M. PELLAR, New York, N. Y. It is the
usual practice preparatory to cutting handker-
chiefs or garments to place the goods in
several layers on a cutting-table, and as the
table is considerably long much time is con-
sumed by a person walking back and forth to
manually form the layers and to keep the
layers straight or even one upon the other.
The object is to provide a machine of simple
construction by means of which the several
layers of fabric may be quickly and evenly
placed. .

PLANING-MACHINE.—G. A. ENSIGN, De-
fiance, Ohio. Mr. Ensign’s invention relates to
woodworking machinery, and more particularly
to planing apparatus such as shown and de-
scribed in the Letters Patent of the United
States formerly granted to him. The object
of the invention is to provide a new and im-
proved planing-machine for planing fellies cut
from the solid wood and without danger of
splitting or roughing the inner and outer peri-
pheral surfaces.

Prime Movers and Their Accessories.

MOTOR.—I1. J. Pappock, Percival, Iowa.
The invention comprises an endless chain belt,
which belt has articulgted and folding wings
arranged within a tapering inclosing -casing,
which casing incloses one portion of the belt
and its hinged wings and has an inlet at its
small end for the steam or other fluid under
pressure, so that as the pressure of this fluid
comes upon the wings they open and bear in
the travel of the belt against the casing and
by gradually unfolding expose their surfaces to
the pressure of the fluid.

Railways and Their Accessories.

CROSS-TIE CUTTER.—R. 8. WRIGHT, Nel-
son, Ark. This invention has reference to im-
provements in machines for cutting out or
shaping railway cross-ties from the rough tim-
ber, the object being the provision of a ma-
chine of this character by means of which
the work may be rapidly done and making up
the ties of uniform size.

JOURNAL-LUBRICATOR.—C. II. TURNER,
New York, N. Y. This invention relates to
improvements in devices for applying lubricant
to car-wheel journals, the 'object being to
provide a device of this character that may
be readily placed in a journal-box of the usual
construction. In operation the lubricant will
be taken up from the lower portion of the
journal-box and applied by the rollers to the
journal.

Pertaining to Recreation,

TOY FISH-TANK.—E. T. SuLzERr, New York,
N. Y. This amusement apparatus comprises a
tank for receiving water and artificial fish to
move about in the tank.
with pieces of iron, so that they may be
magnetized for catching them on hooks formed
of magnets and for providing for their motion.
The inventor prefers to secure this motion by
means of magnets located adjacent to the tank
and moved in the vicinity thereof out of sight.

MERRY-GO-ROUND. — G, B. MCcKINNEY,
Barry, Ill. The aim of this invention is to
provide novel details of construction for a

The fish are. provided |,

machine which are extremely simple and dur-
able, adapt the same for the simultaneous ro-
tation of one or more individuals, and enable
those mounted upon the machine to communi-
cate rotary motion thereto by hand and foot
power in a convenient manner, thus afferd-
ing amusement and healthful exercise to the
riders.

Pertaining to Vehicles.

BRAKE MECHANISM FOR VEHICLES.—
G. D. BUCHANAN, Saratoga, Wyo. The mechan-
ism includes means for applying brakes to front
wheels of a vehicle in addition to brake mechan-
ism employed with the hind wheels thereof, de-
tachable supplementary operating mechanism
being provided, adapting the invention to be
used with or without the wagon-body. It
may be applied to ordinary vehicles of the
class for which it is intended and adapted
when thus attached to be connected with rear
brake mechanism of the vehicle to be operated
simultaneously therewith,

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

Business and Personal {Wants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inguiry No. S089.—Wanted, manufacturers of
rotary, gas, gasoline and oil engines and turbines.

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

Inquiry No. 8S090.—For manufacturers of ma-
chinery that grinds leather scraps into a pulp; also
manufacturers of leather door knobs.

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

Inquiry No. 8091.—For manufacturers of small
screws and nuts, such as used in scissors and shears.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell
Chagrin Falls, O.

St.

Inquiry No. S092.—For manufacturers of an in-
1‘?trument called the Automatic Telegraph Transmit-
er.

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

Inquiry No. 8093.—For manufacturers of a ma-
chine for moving sand and shavings.

WANTED.—Commission salesman to handle belting
in the southern States. Write F. Raniville Co., Leather
Belt Manufacturers, Grand Rapids, Mich.

Inguiry No. 8094.—For manufacturers of posi-
tive rotary air compressors, delivering from one to five
pounds pressure.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Machine Company.

Foot of East 138th Street, New York.

Inquiry No. 8095.—For manufacturers of clock
systems, consisting of one master clock controlling any
number of secondary clocks.

Fine Lithographed Letter Heads, Bill Heads, Enve-
lopes and Checks, gives standing.

Stilwell, 702 Pine St., St. Louis.

Inquiry No. 8096.—For manufacturers of novel-
ties and specialties suitable for selling to canvassing
agents.

Manufacturers of patent articles, dies, metal
stamping, screw machine work, hardware specialties,
machinery tools, and wood fiber products. Quadriga
Manufacturing Company, 18 South Canal St., Chicago.

Inquiry No. 8097.—For manufacturer of Edi-
son’s patent electric rat trap.

Automobile experts are in constant demand at high
salaries. Our seven weeks’ course is the mgast thorough
and practica), fitting men to drive, handle and repair,
Day and evening classes. Special course for owners.
New York School of Automobile Engineers, 146 West
56th Street, New York.

Tnquiry No. 8098,—For manufacturers of repairs
for the Curtis & Mitchell foot power printing presses.

WANTED.—The partial services: of several men who
have facilities for observing, and ability to comprehemd
the performance and good features of different auto-
mobiles. The work will occupy little time, and be
chiefly in the nature of correspondence. Address

Thomas B. Jeffery & Company,
Kenosha, Wis. Department of Construction.

Inquiry No. S099.—For manufacturers of a cheap
substitute for celluloid.

A—HAS YOUR BUSINESS USE FOR A MAN
who can devise and execute plans for advertising
developing sales, minimizing expense through labor-
saving methods, accounting, finances, credits and col-
lections ? Advertiser has original ideas, thoroughly
practical experience, seventeen years corporation
secretary, the last fourteen in prominent company, in
which he successfully handled a million dollar adver-
tising appropriation and to which he refers. Other
high-class references. G. S. Curtis, 299 Mercer St., N. Y.

Inguiry No. 8100.—For manufacturers of dairy
machinery for making butter and cheese, capacity 10,000
liters of milk.

Ingunirv No. 8101.—For parties installing incuba-
tors of different sizes, capacity 2, 5 and 10,000 chickens.

Inquiry No. 8102.—For parties installing large
drrving chambers of the most perfect kind for drying
%ru.iss, with a capacity for a very large number of
Tuits.

. Imquiry No. 8103.—For manufacturers of grind-
ing mills for preparing flour, barley, oats, malt, peas,
lentils, beans, maize, etc.

Tnquiry No, 810 t.—For manufacturers of small
looms and mechanical spinning machinery for prepar-
ing silk fabrics, etc.

Inguiry No. 8105.—For manvfacturers of small
looms and mechanical spinning machinery for prepar:
ing hemp, jute, linen, ramie, etc.

Inquiry No. 8106.—For parties installing machin-
ery on a large scale for preserving fruits and vege-
tables, such as asparagus, tomatoes, green peas, peach-
es, pears, apples, grapes, etc.

Inquiry No. 8107 .—For partijes installing machin-
ery for drawing oil from peanuts, almonds, olives, etc.
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T ' p= orange, and opposite yellow you get purple. gggglsg allarm, IWJN gawcett .......... gig,g'{i Eence pos% 1‘\14 % Mullarkey .............. 819,783
| . N o s . oL alarm, . J. Neff ...... .. 3 [fence pos V. Barnes .. y
] ﬁ,f lﬁ A third triangle inside the secondaries pro-|pygiin. “GNt, "R’ Croasdale . 819,982 | Fence post, G. M. Jackson........ T oo
duces the tertiaries, or to give them a name |Button, C. H. Lonsdale .................. 819,897 | Fence post, W. H. Kimball ...... . 820,207
olive, russet, and citrine. Therefore purple is|Calcium oxid, reducing, T. L. Willson .. 820,031 | Fence post, K. C. Schwem ................. 820:318
o es 1 tary t N in thei lati Calculator, W. Bennett............. .. 819,715 | Field or hunting flask, Burger & Aschen-
complementary to yellow in eir relations as |{calculator, K. H. J. Marckwordt .. 820,226 DLENNET vt ieteeeninneeeenennnnnnn 820,347
and Que le& primary and secondary, but purple’s harmony (Cjamerg, har;d, CW E'BPe\%elll;k . gég,g%g File, blank check, Sheridan & Wheeler.... 820,069
7 . R . an, jar, etc., . . alker ........... ,273 | Filter, H. Tyrell ........ . 819,958
S«lesoollisvefounld :Iln ﬂ;f)e;er::)arz:)ni?;ditcl:?otnWV(:’li]ég Cand)leergholder and stick, P. M. Knippen- 420209 g%lter: oil, cHDALeﬁshbvr .319,396
HINTS TO CORRESPONDENTS. y 2 e D Ty : ‘ are  escape, oms .. 819,956
Names and Address must accompany all letters or proof. A. When we gave the complementary gg‘niolnnns’m%uo%ﬁr’bge Irtt.)tStI:)ienlgm%V . 820,07 %ggp;e:g:pe,sDBle\{]déVIlcCathle, et i .. ggg’%%
no attention will be paid thereto. This is for color of purple as green we followed the best kaﬂlp ................... TR 819,995 E‘lreproof’ colnmn, J. J. Tres1dder 820:156
R our information and not for publication. _{authorities as well as our own knowledge of gar %ndkbr:tke, rallwiay R. SF APle(ffg“ .- 3231366 Fireproof window frame and sash, F. W.
efeé;?gegft?,afifgr‘nﬁ;;r;fégsoﬂr ,f‘{ﬁ.vggﬁsosfh?fffgsﬁé‘f the subject, based upon much experimental C:Lr coruapl?ng,eap%otrai)ln?E;etammg meanse for, e Fishlsrfgaigglr GWUpton ............ gég:gég
Inquiries not answered in reasonable time should be work. - See Query 9275, Vol. 90, No. 3. It is R. E. L. Janney .....oevvvueevnneinn. 820,048 | Flat iron, F. Johnson ......... .. 819,761
repeated; correspondents wiil bear in mind that [not a question of a triangle or color scheme, 835 %%%‘;’ gbpgétgsem.] Shotter - ggg,(l)gg ?L’{dﬁ’l‘g“{)ogyd}?“lg' B. lGerda“ . gég’ggf
igf)uuegl?ni‘r‘eere?nﬁeeglégf ?{?trzpl;}ﬂt% l;lslea;lct%’erangy but one of fact. The color triangle must ex-|car, dump, E. S. Hart ... :820:046 Folding seat apphcable for o1 e. ’
letter or in this department, each must -take |press the fact, or else it is so much the worse gar, gggpiﬁg, ﬁ‘. %leclstetn .. . ggg,ggg ]theaters, and other purposes, T. Brier "
B fele not adves. | 1O the color triangle.  Perhaps if you should | Car’ ‘dumping, Sherman € MeReivey. . ... §30.144 | Bormates, muking, J. Weise, T Rieche, dnd o
B e 1o e el e prnisbed  Gvith {begin with red, green, and blue as primary|Car fender, E. A. Johnson .820,?7 1‘ A. Barth ............ 20,159, 820,373, 820,374
. h . . 5 : o Car fonder, J. C. Jorgensen . 820,204 | Frog or crossing, C. C. Hardman ,,,,,,,, 819,992
addresses of houses manufacturing or carrying {colors, as all scientific authorities agree to do, Car fender. J. A. Sage 820.317 | Fruit cuttin 20 ; 8 ’
i , J. .Sage i y g, pitting, and spreading device,
S Fhf \i;”?;— Int u ” . ) you might come out more correctly. If Rood’s|Car fender especially adapted for street rail- A. M. Striglin gpg ....... 820,150
pecia ritten Information on matters of personal|.pnrodern Chromatics” is accessible to you, you ways, M. S. Aisbitt .............. ..., 819,967 { Fuel and making same, artificial, S. J.
rather than general interest cannot be expected ’ i
ot Femneraton. P*% will find in Chapter VL, page 164, the state-|Gar, ‘tallwiy freisht, Moissner & Yodt. .. 530,098 | Fuel, apparatus Tor the combustion ot puls '
Scientific American Supplements referred to may be | ment that greem and purple are complemen-|Car, railway freight R. Mulock . 820,240 verulent AL MOOTE vivveivnennnennnns 820,235
had at the office. Price 10 cents each. taries. Blue is the complementary of yellow, ggg ggg’ft, %V Li_lll Hl g%go,?g? ggglﬁelntlfl.lzal?onerts)gnpulverulent, A. Moore. ggg,ggg
Booli)sricrgferred to promptly supplied on receipt of | 513 pot purple, as you give it. The triangle is|Car sliding doors, gul?lle]%grg'cket.f'él: .f.r.el;g.h-t. ’ Furnace, F. %5 Bur .ell‘“::::::'::::::::::: 819,849
: 3 e C. B. Hale ...iiviiiiiiiinnnninnnnnan 54 | Furnaces, distributer for blast, A. B. Neu-
Minerals sent for examination should be distinctly then as follows: Car vestibule curtain, E. C. Holmes . gégigg mann ............................. e 820,065
marked or labeled. ﬁ Carbureter, H. A, Burch .......... . 820,036 | Furniture, folding, W. N. Anderson...... 819,969
gariiage curtain, C. W. Schreiter........ 820,264 | Furniture sections, connection for, A. Mec-
. ask, barrel, drum, and the like, A. Kenzie .....c.iiiieeiieecccnccncananans 819,913
(9976) A. X. says: 1 Our text in . Mauserl .............. e eieeneeaa, 820,228 (éage, See Skirt gage. oo N
5 ask, metal, A. Holle ......cco.... . 820,306 ame apparatus, ovem andberg..... . 820,310
physcs says that. a !OOdy n a Va.cuu_m on top Cement block machine, J. J. Cox... . 820,098 {Game board, A. G. Gedney .............. 820,356
of a mountain is lighter than it is in the Chain, C. W. Levalley .... . . 820,219 | Game or amusement device, P. W. Nelson. 819,915
morning. What is your opinion? A. This letter e glﬁair. csetet Staljr c?lallrld 420302 (éame tgblfe, ts. C. l}obzrts .
N . “heese cutter, alliday.......coevenee e armen astener, J.
claims to come from a high school—from a Chimney, L. Sepulchra —.o.iil0 . 819,938 | Garter, J. H. Beatty ..eoe.eeveeeeseseeens
scholar, we assume. It is written with a lead gll:ucg gclﬁmds & Macomber . 820,263 gas clehanintg mz}ehi';e, Vglko Nordensson. . g%g ggg
. . ~ . s uck, drill, . A. Eiermann 819,744 as exhauster, . . ilKin.ceeeeeennenns
pencil, which no person ShOUld. use n Wlltlﬂg Churn, Garner & Henley ........ 820,297 | Gas generator,’ acetylene, M. D. Compton.. 819,980
a letter, unless to a very intimate friend. ghurning machine, F. F. Russell .. 820,135 | Gas generator and mixer, Crawford & Sin-
i r . . igar marker, A. Gruenberg . 820,044 clair ...t iiie e 819,731
Tlher? are errors in grammar., Even the word Cigar tip cutter, L. B. Garrigus .. 819,875 | Gases, process and apparatus for separating
physics is misspelled. We have printed it as G =] a8 gigarette&m?)chi;e, W. T. Coalter .. 819,730 o l.imxed Ct Claglongt. ............. . 338,283
it i i . i . . s S eieiieenins . S etterso .. ,010
it is, .w1th the hope that boys who.1ead it may (9978) G. L. asks: I would like to mgﬂﬁn 4 0“5 : 819,887 Ga 0 9"; mo 05 b erson 50.901
be stirred up to do better b th g device, B. Colwell 819853 ate, . S. ohnson ....... cee. 820,
p r by seeing the mis- know if earthworms are a benefit or an in- Cleanmg implement, receptacle, P. H Tall- Gate, J. T. Reese .. . 820,256
takes of others. 1. There seems to be no jury to plants A, Earthworms are mainly | Gleame driiaiis mintie” A" T T 820,269 (éfarmg, H. Baerbalck . . 820,377
. . . . 5 . eansmg apparatus, pneumatic, A. E Moor- ass. apparatus for th f
sense In ,,thls question.  What con{l‘ectlon .th,e, beneficial to plants by plowing up the soil,| ~ head ................... il 820,007 sheet, W. B. Keighley 820,205
morning” has with the top of a “mountain . N . Clock calendar, E. Terrell . 819,950 | Glass assembled, clamp for holding plates of,
we are not able to see. A body weighs more | \cttin8 air into the roots of plants, and bring-f Clock’ or watch’ wheel, A. Bannatyne 819,708 Ho MO0 ouuuunreierunnneeenuennnnns 820,225
the t £ tain th it a ing the lower soil up to the surface. They |Clothes line pin, Bryan & Sadler ......... 820,177 | Glass pot furnace and pot and making the
on ]e 10pt0 a mountain an it does at the also injure young plants by uprooting them gluttchh frlctu()in, T. Jll Kehoe.............. 819,890 @l same, W. tTR 1§hole daenonse 230,12;
sea level at any time, since it is farther from . . . 7| Coa at, and umbrella lock, R. H. Heber- azier’s poin - Henderson. . 820,19
the center of t{le earth on the mountain to or drawing them into their holes. Darwin’s HNg  tieiiiii i it i i i ire e, 820,191 | Glazier’s tool, B. A. Brown ............ 820,092
c . . p- book iupon earthworms, which we furnish for Cock, bib, J. A. Stevenson.......eeeeeuene.. 819,944 | Glove or mitt, base ball, R. F. Le Mat... 820,120
2. Also in regard to this problem: They say L R Coke drawing, quenchin conveying Golf club, C. E. R. Martin.............. 819,900
that we receive more heat when the sun’s rays $1.50, covers a fine investigation into the use- plant, H. E. Mann .....eoweunonnnrons 819,809 | Grading and excavating machine, §. H.
ful work of this creature upon the soil. Color lake and making same, violet, Kirch- Bloomer ............0.000 819,843
hoff & Kerkovills ......eeeeneveenenns £20,052 | Grain separator, Slutz & Lee 820,265
Column and column cap, J. J. Tresidder.... 820,155 | Grate bar, C. Monteagle...covvveunnn. 820,060

il
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are vertical than when horizontal. In the
diagram above I represent the earth and the
atmosphere. They say that we receive only
one-third of the heat. Now there is nearly the
same relation in the two distances. What is
the cause? A. We receive much more heat at
noon, when the sun is highest and the rays
more nearly vertical, than at sunset, when the
rays are horizontal. Every one who observes
knows this fact without studying a book.
Your diagram does not show the true propor-
tion of the earth and the atmosphere. The
earth is nearly 8,000 miles in diameter, and
the air is perhaps 300—from 150 to 300—
miles high. The fact is that the sun’s rays
at setting pass through 35.5 times as much
air as when the sun is in the zenith. This is
not, as you say, nearly the same relation in
the two distances. You may find interest in
reading about this matter on pages 21 to 30
of Waldo’s “Elementary Meteorology,” which
we can send for $1.75. It should be in your
high school library. 3. In this part of the
State this year many threshing machines have
blown up and been destroyed by fire. Some
attribute this to what is called smut in the
wheat. Some say that the felts generate elec-
tricity and make a spark, which causes it to
ignite. It makes a very violent explosion, and
the fire seems to spread as though there was a
gas present. If you so desire, I can send you
some of the smut. A. We have no theory to
offer for more frequent fires this year than
in any other year in threshing machines. Dust
is always easily set on fire and burns very
rapidly, as rapidly as a gas. Perhaps the dust
of the smut is the cause. The writer was well
acquainted with wheat smut, having known it
when a boy in threshing by hand.

(9977) S. G. M. writes: In Notes and
Queries of Sept. 2, 1905, (9748), it is stated
that green is the complementary color of purple
or violet. I doubt it for this reason: The
prism is composed of primary, secondary, and
tertiary colors (subdivisions of the latter are
mere tones). If you establish a triangle you
have red, blue, and yellow as ‘“primary” colors.
Now to obtain the secondary or ‘“complemen-
tary’ colors, you draw an inner triangle to
the first, thus:

and by mixing the two primaries opposite 1ed|Bundlmg press, T. C. Dexter...... 819,083
opposite blue you have Bung attachment, safety, O, ¥, Skinner... 820,371

you obtain green,

INDEX OF 1

For which Letters Patent of the
United States were Issued

for the Week Ending

May 8,

AND EACH BEARING THAT DATE

[See note at end of list about

NVENTIONS

Condenser,
Condenser,
Confectionery
Weeks
Conveyer,

W. W. Massie

L. 0. Miller

Corer, apple, C. F. Roberts
Cork extractor,
Corks, attaching extractors

S8mith
1906. \ A. Otto, Jr.

Cotton gin, P. F. King
Crate, folding,

copies of these patents.] | Crate, folding, G. F. Green

Crushing machme, C.

Concrete block making machine, M. Rice....
Concrete cistern molding form, J. H. Wiest 820,160
Concrete mold, Foster & Jones

jet, L. von Tresckow
coating machine,

Copy holder, stenographer’s, A.

W. H. Smith

Corn huskmg machme, 0. Allen

Counting device, W. & W. Hucks, Jr.
0. L. Anderson

Crib or bed, T. J. Hume...::...

820,129

820,188
. 820,363
820,325

. 820,030
. 819,908
. 820,066
820,015
820,022

820,072
.. 820,249
. 820,329
.. 819,893
.. 820,197
.. 819,837
.. 820,300
.. 819,886
. 819,976

Acetylene generator, A. L. Eastman....... 820,103 [ Cultivator, S. L. Allen 819,836
Adhesives to paper, etc., machine for ap- Cultlvatm, combined 3 ’
plying, J. G. Beattie ................. 820,086 /. S. Graham ..........c....e.ee.... 820,043
Agricultural implements, riding attachment Culvert construction, H. Besser o 820‘342
for, N. H. Bloom ......c..ccviunen..n 19,973 | Cupola, W. S. Anderson ..... . 820167
Air brakes, emergency cut-out cock for, Cupola, J. H. Koons .. 820210
. F. Dukesmith "........ cee Currycomb, K. T. Neste ...... .. 819,790
Air compressor, W. Reavell Curtain fixture, R. M. Riggs .. 820,131
Amalgamator, Gard & Lynn Curtain pole ring, C. Rembof,... .. 820,257
Ammonia from gas, recovering, E. J. Duff.. 820039 Cut off, rain water, L. B. ngg .. 819.823
Amusement apparatus, F. J. Johnston...... 820,118 | Cyanid tank gate, J. IKe ...e..s.vn.n. .. 820,116
Amusement apparatus, C. D. Bunnell 820, 346 Cycle pedal plate, A. W. Chesterman. . 820,095
Animal release mechanism, J. A. Taylor.. 820,270 Dam, irrigation, A. W. Applegate.......... 820,332
Animal trap, P. Armstrong.............. 819,838 | Dental furnace, electric, D. G. Steinecke.. 820,025
Ash receptacle, pocket, L. D. Richardson.. 820,067 | Dental vulcanizer, V. A. GudexX .......... 8
Auger, post hole, J. M. Derryberry........ 819,739 [ Desk and seat and other furniture, s
Automatic gate and door, R. R. Williams.. 819,831 A. L. H. Bancroft .. 820,336
Automatic press, H. A. Herr . 819,996 | Desk shelf, swinging, C. Keck . 820,050
Automobile, C. W. Duer 820,102 | Die stock, F. B. Downs ............... .. 819,868
Awning, F. A. Learned 820,214 Dlspensmg device for receptacles, A. J.
Awning, C. W. Russell ................. 820,261 Mottlau ....viviininnnnanas 820,062
Axle, safety car truck, B. S. Bowman.... 820,175 { Dividers, H. Dundas ....... .. 820,352
Axle, vehicle, M. W. Heyenga .......... 820,112 | Dock, floating, J. H. Hansson . 820,109
Axles and bodies, mechanism for connecting Door check, H. Ernst ........ 819,870
vehicle, J. F. Byers .....c.ecceveens 20,179 | Door hanger, T. C. Prouty 819,796
Bagging and weighing machine, Sawyer & Door securer, E. J. Seyler............. 5
Fulford .....cciiiieiiiinnincncescnnnns 819,930 | Dough mixing machine, J. A. Reams
Bale tie machine, A. E. Rhoades .......... 819,925 | Draft gear, H. C. Priebe ................. X
Ball rolling machine, A. 'T. Saunders, Draft gear for locomotives an y cars,
820, 139 820,140 Westlake & Thomas ................. 820,375
Band strlppmg machine, hydraulic, W. Drawing frames, sliver evening device for,
Evans ....veeiieiccennainn ... 819,871 Westcott & Potter, reissue ............ 12,478
Basket, H. J. Gerner 820,107 | Drill. See Pneumatic drill.
Battery See Dry battery. g Drill, F. Caudle ......eccvvveeennenncennns 819,978
Battery plate, 0. H. Fay.......... eeseses 820,040 | Drilling machine, J. E. Conch .... .. 819,855
Bearing cone, ball, 819,753 | Drilling tool jar, B. L. Cleveland. .. 820,180
Bearing, truck side, .... 820,172 | Drug mixer, M. J. Jones ....... .. 819,999
Bed bottom, spring, C. D. Brouyette...... 820,091 | Drum mill, R. Beneke ........ .. 820,087
Bed spring, E. B. Preston ......... .. 820,011 | Drum, tumbling, W. R. Smith . 820,021
Bedclothes holder, J. T. Cowles.... . 819,857 | Dry battery, C. J. Hirlimann 820,047
Belt or band, gelvmal G. Bracco, Sr 819,975 | Dye and making same, anthracene, Bally
Belts, device for ad_]ustlng the tension of & Isler ..iiiiiiiiii i e 820,379
traveling conveying, W. M. Barnes.... 819,710 | Educational appliance, P. R. Bullard 819,847
Bicycles, etc., driving mechanism for, J. Egg boiler, time, F. F. Anderson ..... 820,034
S. Copeland ....c.iiieiiiriireionanans 820,038 | Electric apparatus, vapor, W. R. Bur . 820,348
Binder, loose leaf, A. Opalla .. .. 820,248 | Electric circuit changer or switch, auto-
Binder, temporary, C. Keck . 820,049 matie, F. T. Kitt ......ccoiiiiivnninns 820,119
Boat, metallic, Mullins & Hare 819,784 | Electric circuit timing mechanism, A. R. L.
Boats, automatic safety depth regulating 116 i i i i e e, 820,078
valve for submarine or submergible, Electric machines or motors, regulation or
Spear & Bailey ..........ciiiiiiiienn 820,372 control of dynamo, C. P. E. Schneider. 819,933
Body bolster, S. M. Curwen .. .. 819,736 | Electric motor and generator, J. F. Beck. 819,971
Book, copy, J. W. C. Gilman .. 819,877 | Electric generator, J. C. Slaughter........ 819,815
Book holder, E. J. Myers .... .. 819,910 { Electric switch, A. A. Tirrill............. 819,821
Book support, E. W. Barker .. 820,170 | Electric switch, push button, W. C. Tregon-
Boring . bar, S. & F. P. Dyer .. 819,743 ing, reissue ............. 12,480
Bottle, L. A. Calhoun ............ .. 820,093 | Electric switeh, snap, A. 819,822
Bottle closing device, A. C. Witzel. . 820,032 | Electric wire conduit elbow, Slbley & Lutz. 820,322
Bottle heater, H.. H. Waugh ....... .. 820,029 | Electrical distribution system, B. G.
Bottle indicator, W. H. Bixler . 819,972 LAMIME . .ieniernnnrnnrennecnncnnscnnns 819,770
Bottle indicator, F. A. Frkovie..... .. 820,106 [ Electrical distribution system, J. L. Wood-
Bottle, non-refillable, 8. C. Kindig . . 819,892 bridge ..iiiiiiiiiii it i 819,832
Bottle, non-refillable, J. De Haven ... 820,100 | Electricity meter for alternating currents,
Bottle stopper fastener, J. A. Astarita 820,083 W ATOD ittt e it 820,333
Bowl, casing, W. H. Kesselman. 820,206 | Electromagnetic waves or the like, detector
Box covering machine, J. Alger . 820,166 for, R. H. Rendahl .. . 820,258
Box hinging machine, W. McMurray. 820,244 | Blevator, B. E. Kingsley . 820,208
Brake shoe, Hornsby & Weston............ 820,115} Engine, E. C. MeYer .....c.viveeeecunnnasns 819,905
Brick molding and pressing machine, H. G. Engine cylinder cooling device, L. D. Zent.. 820,278
MoOrris .oveiiiiiii it i i 819,781 | Enlargements, making half-tone, V. Lamb 820,053
Bricks and artificial stone, mold for manu- Excavating and ditching machine, J. K.
facturing, G. A. Gould ................ 820,298 SWEENY  tvvivrennenerensenncsnnnsnanas 820,152
Briqueting machine, C. Demetrak .. 820,288 | Excavating cutter, J. B. Cantwell . 819,723
Brush, J. Schreiner .............. . 819,934 | Excavator, J. H. W. Libbe .............. 820,055
Brush, H. W. Gowen ........ccceveeeennn 820,299 | Bxchange selector, automatic, C. D. Enochs 820,187
Brush cleaner, paint and varnish, Alley & Exercising device, physical, I. O. Russell.. 820,017
Sousa .c..iiiiiiiiiiiieen, . 820,081 | Exploder, repeating, R. D. Simpson ...... 820,070
Brush, hair, C. R. Uhlmann 819,960 | Extension and other table, R. L. Richardson 819,802
Buckle, H. D. & C. F. Jacobso .. 820,307 | Fabric folding machine, woven, M. A. Gutte 819,991
Buffing roll, J. Busfield . 819,722 | Fecal analyzer, J. A. MacMillan . 80,004
Bundle of flexible material, self-secured, J Feed box, metallic, H. M. Thayer 820,075
T Craft ....viiiiiiiiiiiiiinnnnneenns 819,858 | Feeding device for oranges and other arti-
Bundling press, T. C. Dexter ........ . 819,740 cles, M. H. Ballard .................. 820,378
Bundling press, Dexter & Cardell 819,741 | Feeding mechanism for oranges and other

819,984 articles, M. H. Ballard

Fence post, J. B. Cleven eevecvvvcennse

820,084
.e.. 819,729

Gravity lock for sliding doors, L. A. Turner 820,271

Greenhouse, C. Ickes ..oe..vvvvvnnes 820,198
Grinding machine, H. A. Higbee .. 820,193
Grip, J. DUunbar .........cccce0eeee . 820292
Gun, torpedo, E. L. Zalinskl .. 819,834
Hair fastener, Rogers & Dittmer . 819,927
Hammock suspension support,

Schmidt ... ..o i i 819,932
Hammock swinging device, W, A. Kress.. 820,212
Harrow, A. Friedmann . 819,748
Harrow, N. C. Allen 820,279
Harvester, self-binding, A. 820,276
Harvesters, grain divider attachment for,

. Rand ........c.ciiiil
Hay and straw puller, S. Ray
Heater, A. von Chigor ............ceccuuue
Heating device, collapsible,

comb

Heating furnace, D. S. Richardson. 820,130
Heating system, F. Shurtleff......... .. 820,320
Hoof pad for horseshoes, B. P. Gray...... 820,108
Hook and eyelet setting machine, H. C.

POmeroy .....coiiiiiiiiiiiisiieniaennns 819,921
Horse detacher, O. von Beglerbeg ........ 819,712
Horses from vehicles, means for freeing,

D. Boldog ............... 820,381
Horseshoe, B. & A. Messinger 820,232
Hose nozzle, C. S. Alderman 820,328
Hub, wheel, 0. Lundin ......... 819,898
Ice cream cabinet, C. Nelson 819,789
Incubator, J. M. Sontag ............. 820,323
Initiation apparatus, J. M. .. 819,814
Insecticide trap, E. S. Bedfor . 820,341
Internal combustion engine, D. M. Li mg-

£S04 . 820,222
Ironing board support, C Shafel‘ . 820,262
Ironing table, B. S. Cross ......ceceucees 820,284
Journal box and dust guard J. S. Patten. 820,009
Keg, sheet metal, A, T. Kruse ........... 819,768
Key. See Piano key.

Key fastener, L. A. Foster ....coceciveennn 820,293
Kneading and aerating roller, dough w.

Latham ......ciiieiiiiiiiiinnnnaaia.
Knotter, Thompson & Pinkham
Lacework holder, A. Proctor,

Lacing, Haws & Hill .........c.ccivvinns
Lacing for wearing apparel, M.

Lacing tip, F. B. Stirckler ...........
Ladder, J. I. ThompsSOon .....ceeeeeeneeenns

Ladder, compound scaling, W. F. Sampson.

Ladder, step, Shoecraft & Allard

Lamp, alcohol, G. T. Sutterley

Lamp burner, oil, J. Sharples ..

Lamp, electric incandescent, W. J. ps. 819,793
Lamp, incandescent electric, C. Schubel .... 819,935

Lamp, incandescent spirit, Liedke & Raben-

8 T0) ) 820,002
Land roller, R. S. Buch ............. .. 819,721
Lantern holder, Roberts & Mathews. . 819,805
Lasts, jack pin for hinged, W. B. Arnold... 819,970
Latch and lock, door, A. Lindstrom.... 820,056
Lathing system, E. Nidds ................ 820,246
Leather, composition of matter for softeu-

ing and bleaching sole, W. F. Morang. 820,121
Leather cutting machine, J. Smith ...... 820,148
Leather, nrethod of and apparatus for shred-

ding, 0. M. Cutler ........... P 819,863
Leather shredder, O. M. Cutler . . 819,862
Leg, artificial, J. T. Apgar ..... . 820,082
Lens mounting, V. Bertolini . 820,174
Level, J. A. Traut 820,028
Leveling instrument, 819,965
Lifting jack, N. Weiler .......... PR 819,825
Lighter bar stand, M. R. Rust ........... 820,137
Liquid fuel furnace, portable, Meyer &

Chevalier ........venenns eteereiaaaans 819,906
Locomotive, F. O. Whealon 819,828
Locomotive exhaust, F. Robinson .. . 819,806
L.oom shuttle binder holding device,

MCGUINESS +eveieverrnnenssnnrssnnnnans . 819,912
Loom shuttle box motion, E H. Ryon..... 820,018

Loom warp tensioning means, W. F. Draper 819, 1742

Lunch cabinet table, T. T. Chamberlain... 819,851
Marble shooter, V. Keller ........... eee.. 819,801
Marine boiler, B. Heftye .......... 819,994
Mass mixing machine, E. L. Richards ... 819,800
Match box, F. B. Watson ........ceecee.e 819,964
Matrix trimming and similar machine, L. B.

Benton .......... 819,842
Mattress, F. Maussner . . 819,903
Mattress tufting machine, . R. T n 819,952
Mattress tufting machine, Thompson &

Pinkham ...ooveiiiiiiiiinennnnneeans 819,955
Mattress tufting machines, knotter for, R.

R. ThOmpPSON ..euvveiernnnrnenananeannen 819,953
Measurement indicator, G. L. Hansen...... 820,303
Measuring and computing machine, rope,

E. . HuUZ ..cvviiiiiiinnnnnnnneennnens 819,758
Measuring instrument, electrical, T. Abt-

INEYET ¢ oveveeroeosonsnnsasnsnaanaonsns 819,706
Medicated pencil, C. S. Maschal . 819,901
Merry-go-round, J. B. Barnett...... . 820,339
Metal seat, pressed R. T. J. Martin . . 820,227
Metallic t‘abric, G. H. Bedient
Metallic post, L. C. Sharp.............on.

Milk pnroduct, means for making a, C. M.

Taylor, Jr. .. cceeececcccsnncence .... 819,819
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Power
Screw Cutting
Cross

@ Lathes

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

9%

> Automatic

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE CO.. 120 Culvert St., CIncinnati, 0.

and Turret Lathes, Plan-
FOOt and POWGI’ ers, Shapers, and‘ Drill I;resses.

T %TE&M SHoyg Ls
Toledo g

126

The Villcan jron Wor'ks >

Manufactory Established 1761.
Lead-Colored & Slate Pencils, Rubber Bands,
Erasers, Inks, Penholders, Rulers, Water
Colors, Improved Calculating Rules.
Send for descriptive Gircular S.

44-60 East 23d Street, New York, N. Y.
Grand Prize, llighest Award, St. Louis, 1904.

French Motors for Lighting Plants

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

ASTER COMPANY
1591 Broadway NEW YORK CITY

{

OhioUSA! f

Vulcan Place

Our Hand Book on Patents, Trade-Marks,
etc., sent free. Patents procured through '|B
Munn & Co. receive free notice in the

SCIENTIFIC AMERICAN

8 MUNN & CO., 361 Broadway, N. Y.
BrANcH OFFICE: 625 F St.,Washington, D.C.

. RELES TELEGRAPH
*“ Telimeo No. =,”” complete experimental outfit, comprising one inch
spark coil, Balls, Key, 75 ohm Relay, Cobherer with attom. -Decoherer,
5 cells Battery, Wiring, Connections, instructious, diagrams, ete. Will
work up to a mile. Price $13.50. Agents wanted, New Catalog of
European and Aumer. Elec. Nove!

LELECTRO IMPORTIN

Ities.
G CO., 87 Warren St., New York |
T i

Low Round Trip Rates to Coylio;'ﬁdro d th ‘
Pacific Coast via Nickel Plate Rond, = © |

1f you expect to makea trip to the Pacific Coast. Colo- |
rado, or any point in the West, Northwest or South-?
west, do not overlook the extremely low rates, con- |
venient through coach, sleeper and dining car service '
offered by the NICKEL PLATE ROAD, in connecticn
with any route you may choose beyond Chicago. For
full information call on or write A. W, ECCLESTONE,
D, P. A., 38 Broadway, New York City.

WALRUS
RO OFING

Taln, snow, ice, wind, frost and sum-
mer sun are powerless against it. On
a barn, a factory or a dwelling it will
give perfect results for years after
other roofing; worn out. Our free
sample shows Tue, Write for it.
WARREN CHEMECAL & MFG, CO.
15 Battery DPlace, New York

' Is
GRINDER

‘Has no pumps, no valves. No
piping required to supply it with
water. Alwaysready for use. Sim-
Pplest in construction, most efficient
= 1n operation. Price will interest you.

W. F. & JNO. BARNES 0O0.,

Established 1872.
1999 Ruby St., Rockiord, I1l.

STEEL ROLLS

for flattening wire forall pilrposes
U&= Send for Catalogue.

BLAKE & JOHNSON,
P.0. Box 1054, Waterbury, Conn.

THE B. F. BARNES -
14=~INCH DRILL

is adapted for work from 1-16 inch to
inch. A strong, substantial, well built
drill. Plain lever or power feed as desired.
We build a tull line of Drills. All sizes
furnished in Gangs. Alsu_bayve 9-inch,
and 1l-inch Screw Cutting Lathes, and a
2x2inch Wet Tool Grinder. Catalog S
on request.

™ B. F. BARNES COMPANY, Rockford. IIl.
European Branch, 149 Queen Victoria St., London, E.C.

RELIABLE MARINE ENGINES

Reliability under all condi-
tions is the characteristic of
the ‘“Lamb’’ Engines. Sizes
from 124 to 100 H. P. in stock.
Write for catalogue.

TERRY & CO.
Managers Eastern and Foreign
ranc

T I Chambers St.,
w York

—

Nuts, manufacture of, O. Briede. 819,844
Oar, L. E. Noble ................ 819,792
Oil engine, J. W. Cross ...... . 820,285
Oil press mat, R. F. Werk............... 820,275
Optical instrument, Swasey & Fecker..... 819,948
Ore roaster, J. W. Boileau....... . 820,088
Ore roasting furnace, I Sanfilippo.. 820,138
Ore slimer, I. F. Monell ......... 820,234
Oscillaphone, W. W. Massie .....cccecunn 819,779
Outlet or junction box, Sibley & Lutz.... 820,321
Packages, tool for fastening self-secured,

F. Craft ....... . . 819,859
Packer, G, A. Spang . 820,149
Pad. See Hoof pad.

! Panel switch and cut out, J. H. Trumbull.. 820,076
Paper bag making machine, T. P. Smith.. 820,071
Paper clip, A. G. Bowen ..... Cereereenas 819,717
Paper clip, F. J. Klein....o.oo.s 819,766, 820,361
Paper cutting machine, A. Bredenberg.... 819,718
Paper rack, C. E. Gilbert ..........

Pen, fountain, F. C. Brown .

Pen rack, D. Campbell .....c..cecounn.

Pendulum beat adjuster, E. W.

Phonograph horn, Weber ..

Ziegenhorn ....c..veeieerieanionsosanass 819,966
Phonograph repeating attachment, E. L.

N 1 Y 820,165
Piano key, J. Doyle 820,289
Pig iron breaking apparatus, C. L. Taylor. 819,818
Pile fabric, woven, W. V. LoWesceeeernans 0,003
Piling, metal, J. J. Harold....... cesseasce 820,304
Pipe sections, guide for joining, H. W.

PhillipS  ceeereienrenrieernsneecnceacnns 820,126
Pipe threading machine, Hock & Bernheim. 820,114
:Pipe wrench, E. M. Porter ..... esvsecseens 19,795
Plane, O. Jones .. . 819,888
Plane, J. D. Leffel .. . 820,215
Planing machine, C. H. . .. 820,330
Planter and marker, automatic check row

corn, E. Hermon ...........ccc0enn «ee. 820,305
Plate, pan, or pot lifter, W. L. Schafer.... 820,141
Plow, W. G. Danielson ........... ceeees.. 819,737
Plow, J. Q. A. Johnston ... . 820,202
Plow attachment, F. Smith . . 820,147
Plow beam, R. T. Huggins . . 819,997
Plow, disk, M. Lundin ........ .. . 820,057
Plow, disk breaking, P. McFerson.......... 820,242
Plow harrow attachment, J. L. Crisler,

819, 819,861
Plow point, J. L. Brinly ....... 820,035
Pneumatic drill, H. Brousseau 820,345
Pole tip, T. ROWE ..evivieirosanncans 819,807
Post driving machine, L. H. Ketcham .... 819,764
Post hole digger, O. K. Neste....... eeess 819,791
Powder for dusting patterns, F. Damhorst,

L3 - 1 L R R I 820,099
Power transmission, Morrice & Grim ...... 820,122
Precious metals, recovering, J. A. Just.... 820,000
Press feeder, W. E. Tate ............ . 819,949
Printing, J. F. Bell .........c0iieeiennnes 819,841
Printing and auditing machine, ticket, F.

J. WIlls ceeviiiiiiieiiieinanes 820,277
Printing machine, W. Scott ..... 819,813
Printing machine, envelop, M. P. Kenn 819,763
Printing press, P. M. Randall, Jr..... .. 819,923
Printing press, two revolution cylinder, B.

. BEITY cveevereenneeenesonasoccacns .. 819,716
Printing roller wrapping paper, machine. for,

Barnard ...ececececens ceecenas ve.. 819,709

Pulley, guide, A. B. Ferdinand ....... 819,874
Pulp wood chips, apparatus for assorting,

N. M. JONES +uvevvesecncncnnns 819,889
Pump for wells, A. N. Ellis . . 819,986
Pump, steam, J. C. Dean ..........oenee 819,864
Punch or perforator, ticket, J. F. Ohmer.. 819,917
Radiator drain valve, F. A. Simonds...... 820,146
Rail holding means, J. G. Barrett .. 820,085
Rail joint, E. B. Hardman 819,882
Rail joint, W. Mears ... 820,229
Rail joint, L. M. Sober ... 820,?68
Rail joint, A. H. Kramer .....ccoeccee.. 820,308
Rails, device for covering and protecting

charged, G. Egenolf ..........cc.. .... 820,186
Railway, Arnold & Smith ...... . . 819,839
Railway cross tie, A. E. Caskey .......... 819,725
Railway electric block signal, W. E. Sands 819,80
Railway paving plant, G. Merriman....... 19,904
Railway rail joint, R. D. Creal ...... vee.. 819,732
Railway signaling and safety system and

apparatus, G. M. Schreiber........ceee 820,143
Railway switch, G. W. Snow . . 820,267
Railway tie, G. A. Belknap . 819,840
Railway tie and rail fastening, 3

C. Buhrer ....... .. 819,846
Railway tie, metal, G. W. Smith. . 819,941
Railway tie, metallic, C. Buhrer..... . 819,977
Railway tie, metallic, L. C. Sharp..... ... 820,368
Railway ties, reinforcement for concrete, H.

E. Percival ...c..coiieiiiiacncracnns .. 819,919
Razor, safety, W. J. Moore 819,780
Razor, safety, L. B. Gaylor IREREERREE) 819,987
Recording and adding machine, combine

number, A.hS, Dennlis ..... teseesesssss 819,865
Reel. See Fishing reel.
Register clamp, T. Wensel . 819,827
Resonance circuit, G. von 820,169
Reversing switch, J. N. Anderson.. 820,331
Rivet cutter, H. H. Spanogle.. . 820,073
Rock drill, Hellman & Bayles 819,755
Rock drilling machine, Hellman & Bayles.. 819,766
Rocking stand, F. Grindy ................ 819,878
Rolling mills, coupling sleeve holder for the

rollers of, W. l\tluller ..... oo o E. 819,909

ofing, paving, etc., composition for, K.

Ro J.gYel;ter g ........... 819,833, 820,162, 820,163
Rotary engine,- A. H. Carpenter ...... ... 819,724
Rotary engine, A. F. Ford 819,747
Rotary engine, W. 1. Phifer 819,920
Roundabout, G. Hermannd. ...... f . 820,111
Rubber shoes, securing device for, .

‘Woollen EEPIERS PREFYTSTIALE RUAE 820,033
Saddletree, riding an riving, . .

Russell ......cocvvnvvnnns 820,136
Safety pin, T. S. Carroll.. 820,382
Sash bar, J. P. Comstock 819,854
Sash lock, R. D. Logan ...... 820,223
Sash lock and burglar alarm, combined, J.

B 23 167 .... 819,804
Sashes, handle attach t for window, C.

A. Merryweather ........cceeiieeeennns 820,231
Saucepans, ete., appliance for use with, A.

J. Smith .............. ceeeedeceeiees. 819,940
Saw guide, J. H. Perkins . 820,312
Saw set, A. Fleming ..... oo 819,745
Saw set, Shafer & Ruby 819,939
Saw set, H. Wise .......c..... 820,161
Sawmill dog, A. A. De Loach .. . 820,287
Scale, automatic weighing, H. Hager ..... 819,881
Scale stock rack, platform, Gumbel &

Tyrrell oo iiiiiiiiiineiennanenns ... 819,879
Scale, weighing, N. E. Tyrrell ............ 819,959
Scales, sealing device for weighing, C. C.

Neale coveeveerennnns .. 819,788
Screen, A. M. Gifford .......... . 819,876
Screw cutting plate, P. Backstrom... .. 820, 3 4
Sewage or the like screen, F. Brunotte. . 819,720
Sewing machine, P. E. Schoen ............ 819,811
Sewing machine cloth feeding mechanism,

D. Flanagan ..........coiieeiinennnns 820,354
Sewing machine motor, H. R. Wellman.... 820,327
Sewing machine reel case, D. Flanagan.... 820,355

wing machine tension device, D. S. Drys-

dale ......oe.. NN 820,290

Se
Everything for Boat & Engine |

Scientific American

Milling cutters; magazine holder for, H. H.
Vaughan .
Mine gate,

819,961
820,090

Mixing device, S. E. Powell . 820,254
Mold, O. M. Ries ...cecceeivvnnnn 820,014
Mold ramming machine, J. Poulson . 820,253
Mold top, W. H. Lucas ...c..vvvvevenenns 820,224
Molding apparatus, A. M. & M. J. Hewlett 819,883
Mop head and implement clamp, S. C.

Lawlor t.veiiiniierneeceenneennenanans 819,895
Mop head and wringer, combined, J. 8.

Shobe ...vveiiiiiiiiiiiincnnenens . 820,145
Mop wringing machine, D. F. Myers..... 820,309
Mortar spreading machine, C. W. Fertick. 820,042
Motor control system, H. R. Stuart...... 819,816
Wotor control system, electric, A. H. Daus 819,738
Musical apparatus, mechanical, J. H. Dick-~

41570 819,985
Musical instrument, P. Wuest, Jr. ...... 820,079
Musical instrument, mechanical, P. Wuest,

2 S 820,080
Musical instrument support, E. S. Votey.... 819,962
Nut, lock, W. C. Matteson . 819,902
Nut 1lock, J. Strack . 819,947

Nut lock, J. E. Taylor 820,324

Phonograph horn support, extensi

FACTORY AT NORWA

is Equipped to do- Expérimental Work.
Too! ‘Making and Manufacturing. In-
ventions Developed. Very Best Work
Guaranteed. Correspondence Solicited.

1 Will Make You
Prosperous

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

Unusual opportunity for men with-
out capital to become independent
for life. Valuable book and full par-
ticulars free. Write today.
EDWIN R. MARDEN, Pres’t

National Co-Operative Realty Co,, 1338 Athenaeum Bldg., Chicago

TOOLS

FOR MECHANICS.

Send for Free Catalogue No. 16 B.
The L. S. Starrett Co., Athol, Mass., U. S. A.

CHOICE IMPORTED
English Lawn Grass Seed

is the best seed to use for your lawn.

It contains some ten varieties of the best, fine
Lawn Grasses and is entirely free from weed
seeds and coarse grasses.

It is imported exactly as used on the best of
the celebrated lawns of England, is hardy and

luxuriant growing.
1-1b. Carton, 25¢  5-lb. Bag, $1.00

Postage Sc extra on 1-1b. Carton.
Blatchford’s Calf Meal Co.
' AUKEG AN, ILL.
Established in Leicester, Eng., in 1800.

Regal .

Marine ngines

. F})}lr cycle—jump spark q
1gnition—Automobile type.
Havethe smallest number of

working parts consistent with a perfect

operating motor. Our valves insure

v:perfectmixture. Ignition system is like an automobile,
and motor gtarts with one turn,

Regal Engines are fully guaranteed.

“They are Built to Run and Do I1t.”
Our customers say we are the only manufacturers who put
Goop WORK into a SMaLL ENGINE. Made in 3 types, 11 2,
3and5 H. P.—single cylinder; 8 to 15 H. P. double cylin-
der; 30 H. P. 4-cylinder marine. SEND For Our NEw
CaTALoGUE No. 16—it shows all the latest designs—

tells intere stin g things about gas engines. Mailed free.
Regal Gasoline Engine Co., Coldwater, Mich.

Perry Time Stamp

PORTABLE, SELF-INKING
and AUTOMATIC

Unlike and far better than any
time st&mE ever made.

Prints the month, day, hour and
minute on any surface where a
rubber stamp can print. The most
progressive firms are using it to
prevent delay in handling corre-
spondence, orders, Lelegrams, in-
voices, shipping goods, ete. Une-
qualed for factory cost systems
and timing employees. Guaran-
teed one year—will last a lifetime.

Write for edition R of our free
booklet, “ The Business Man’s Time
Saver.” 'Wells all about the Perry
Time Stamp and our Ten-Day Free
Trial Offer.

PERRY TIME STAMP CO.

118. Jefferson St., Chicago
95 Liberty St., N. Y. City
Branch offices in all important cities.

v8u USE GRINDSTONES ?

If s0 we can suppiy you. Al sizes
mounted and unmounted. always
kept in stock. Rememoer, we make a
specialtyof selecting stones for ali spe-
cial purposes. Send for catalogue *“ 1

Thc CLEVELAND STONE CO.
2d Floor, Wilshire. Cleveland, 0.

H. W.

Asbestos and Magnesia Products

ASEE,

., STEAM PIPEAII\:F:RN%O(I#ER ﬁOVERINGss).
AN ASBESTOS P or all purposes).
S ASBESTOS FIRE-RESISTING CEMENTS.

ASBESTOS BUILDING MATERIALS.
SOHNNS-MANYILLE CO.

NewYo'i'k, Milwaukee, Chicago, Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas
City, Minneapolis, Little Rock, San Francisco, Los Angeles, Seattle, London.

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

No Fooling Around

Business is business with our
HACK-SAW BLADES
They canalways be found ¢ on the job.” They are thin
and hard, built for use in rapid work—very rapid.
Finest_hot-rolled sheet steel used in their manufac-

ture. For prices and sizes, see our catalogue.
GOODELL-PRATT COMPANY Greenfield, Mass.

“ Economo” Emery Wheel Dresser
SIZE 12 IN. ]

Made of an abrasive
nearly as hard as a
Bk Diamond. Will
trﬁe] or shap]s any
s wheels except the ver;

Economo *“Combination” Dresser }y.° The v Combina.
= tion” is a roughing

} tool placed in one end
of ** Economo.”  Send

for circular. Dresser
(=] sent on approval.

INTERNATIONAL SPECIALTY CO., 360 Holden Ave., Detroit, Mich.

, IVE U D 505"
WEED'S TIRE GRIPS

Positively Stops Slipping or Skidding
They Make Bad Roads Good
Sendfor Booklet *“ S’

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

1 9 0 6
THOMAS
AUTO-BI

Model No. 44, Price $145
Three Horse Power. Simplest motorcycle on the
market. Agents wanted everywhere. Catalog free.
T TIHOMAS AUTO-BI CO.
1450 Niagara Street * Buffalo, N. Y.

Automatic
Water Supply

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

Niagara Hydraulic Engine Co

140 Nassau St., N. Y.

Igniter Dynamos

For all classes of

GAS ENGINES
3for make and break or jump
g/ spark systems. Our latest
type price $15.
circular of magnetos, etc.
THE CARLISLE & FINCH CO.

233 E. Clifton Ave.

Cincinnati, O.

For Either

N

‘Write for :

The PRICE PYROMETER

climinates gunesswork. Any
temperature from zero to 3000
degrees Fubr. indicated with
absolute accuracy. Used in all
% industries. We guarantee satis-
faction. Write for particulars
» \ | and price, giving your require-
[ 3 | ments.

g ELECTRIC DENTAL SPECIALTY CO.

- - 2761 Euelid Ave., Cleveland, O.

L]

THE EUREKA CLIP

The most useful article ever invented
for the purpose. Indispensable to Law
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25¢c.
To_be had of all boouksellers, stationers
and notion dealers. or by mail on receipt
of price. Sample card, by mail,free. Man-
ufactured by Conselidated Safeﬁy
Pin Co., Box121. Bloomfield, N. J.

'g *ON 9213

Hand = Power

This machine is the regular hand machine su&-
plied with a power base, pinion, countershaft,
etc., and can be worked as an ordinary power
machine or taken from its base for use asa
hand machine. Length of pipe handled
:asily in small room. Ilustrated catalogue
—price list free on application.

THE CURTIS & CURTIS CO.,

6 Garden St., BRiDGEPORT, CONN.

Baldwin Recoil @heck

For Automobiles Makes

“All Roads Ride Alike”

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

200 Chandler St., Worcester, Mass,

Macane No. 7.
Range 2)5-4 iu. R, IT.

Science; the Mind
Revelation; the Heart of God "

By J. W. BARWELL
A Business Man’s Ideas of a Common Belief,
Pamphlet, 25¢

JAcoBs & HOLMES, Publishers
167 E.. Adams St., Chicago, Ill.

'SPARK COILS]

Their Construction Simply Explained

Scientifiec American Supplement
160 describes the making of a 114-inch spark
coil and condenser.

Scientific American Supplement
1514 tells you how to make a coil for gas-
engine ignition.

Scientific American Supplement
1522 explains fully the construction of a

ump-spark coil and condenser for gas-engine
Jignition.

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil.

Scientific American Supplement
108% gives a full account of the making of
an alternating current coil giving a 5-inch
spark.

Scientific American Suplp
1527 describes a 4-inch spark coi
denser.

Scientific American  Supplement
-1402 gives data for the construction of coils
of a definite length of spark.

The above-mentioned set of seven papers
will be supplied for 70 cents.
Any single copy will be mailed for 10 cts.
MUNN @ COMPANY, Publishers
L56l Broadway New YorkJ

lement
and con-
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For all purposes where
a protecting and water-
proofing composition is
required Ebonite should
be used. It is the most
perfect preparation made

for the purpose.

It does not crack or
peel off -is not affected
by heat or cold—is proof
against rust, rot, acid,
fuines, corrosion, and
alkali dust.

Further information,
sample, and prices fur-
nished upon request.

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

A Perfect Ignition Device
For Gas and Gasoline Engines

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

Edison Manufacturing Co.

25 Lakeside Avenue
ORANGE, N. J.

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

THE"BEST"I.IGI’IT

PERIOR' TO I TWOCENTS
ELE_CTRK.lTl!‘ A WEER

When
are tired
smoke, “  grease, dirf,
and odor, of our ordinary
light, get the hghl that is brighter than elec-
tricity or nceytelenu, and makes and burns its own
gas. There is only one. It'sthe “BEST,” It's
much cheaper than kerosene. It's made in over
100 beautiful styles. It'sanornamentto any home,
and every lamp is warranted. Just drop us &
postal today and get our catalog apd prices. .
*Agents wanted Everywhere. Blg money in i
for you to either use or sell our lamps.

THE BEST LIGHT CO.,
87 E. 5th St., Canton, 0.

Owners of Origioal
Patents,

Tools! Tools! Tools!

and all you want to know about
them. Our Tool Catalogue No.
22 is a cloth-bound book of 950
pages. If you want to “know
it all ” about Tools you should
send for this book at once
Sent post-paid on receipt of
$1.00 which will be refunded
from your first purchase from
us of $10.00 or over.

MONTGOMERY & CO.
105 Fulton Street,N. Y. Clty

. TheWonder Gasoline Motors

Something New and Up-to-date
More power for less money than any other
machine on the market. No
valves, gears, etc., to get out of
order. Jump Spark. Our 14
H. P. marine outfitisa ‘“ WIN-
NER.” Sohd or reversing pro-
peller.  Our prices will surprise
you., Write to-day. Marine or
stationary outfits to suit any re-
quirements up to 5 H. P.
The R. M. Cornwell Co., 406 S. Salina_St., Syracuse, N, Y.
434 Park Row Building, New Yor! 5

oR
{f the

Picturesque

New England

as reached by the

Boston & Maine Railroad

is beautifully illustrated
by the Portfolios entitled

New England Lakes
Rivers of New England
Seashore of New England
Mountains of New England
The Charles River to the Hudson
Picturesque New England (His-
toric and Miscellaneous

Size of illustrations, 4 x 6 inches. Will be mailed
upon receipt of six cents for each book.

POST CARDS

Set of twenty Post Cards reproducing typical
New England Scenery in its natural colors, sent
on receipt of thirty cents.

Address PASSENGER DEPARTMENT
Boston & Maine Railroad, Boston, Mass,

D. J. FLANDERS, Gen’l Pass, and Ticket Agt.

‘i Suspenders, W. Pigott .............

Sewing mechanism, button, A. A. Bouton.. 820,089

Shade fixture, H. B, Turber.e..ceeeeees.s 819,957
Shade holder, W. W. Abbott ........ ... 820,164
Shafts, set collar for, C. W. Levalley.... 820,220
Shape retainer, E. S. Lefevre . 819,774
Sharpener, drill, G. S. Spreyer.

Sharpener support knife, L.

Sharpening apparatus, file, A. H Radel 819,922
Sheet metal joint, J. E. Dobson...... . 819,866
Shingle, metal, A. Friedley .........cc... 820,294
Ship bottom cleaner, electrolytic, G. W.

Frazier ..oceeeececocecseeecncnconsnsas 820,105
Ships, warehouse machinery for unloadlng,

«G. H. Hulett ...c...oo.iiiiiiiinnnnn, 819,759
Shock loading machine, B. Lumatta .. 819,77@'
Shoe, H. F. Browne .......c.oceeeees .. 819,845
Shoe fastener, E. D. Ritchey, Jr. .. .. 820,132
Shoe protector, F. N. Patterson . 820,250
Shoe rack, R. MacDonald ...... 819,777
Shoestring fastener, T. Higgins . 819,884
Shooting, means for promoting accura e, F.

Courtinade ..........ceeicieiiriinnaannns 820,181
Sign, metallicc W. F. Hutchinson.......... 820,359
Signals, means for actuating, A. B. Fer-

dinand .....eiiiiiiiriii it 820,041
Silk, charging, G. Gianoli ................ 819,751

Silk, manufacture of artificial, I. Crespin. 820,351
Skirt gage, M. S. Doty ...... . 8
Skirt supporter, L. A. Phillips
Small arms, magazine in, M. P. .. €
Smelting furnace, ore, E. Riveroll 820,133
Smelting ores, E. Riveroll......... .. 820,134
Smoke consumer, W. H. Rostron 820,016
Solar heat, apparatus for the utilization of,

A PoOpe ...ttt i 820,127
Solder edged cap machine, J. G. Hodgson. 820,357
Solder to rims of can caps, machine for

automatically applying molten, J. G

HOAZSON  vevevieirneriientnnennnnnanns 820,358
Spacing and dividing instrument, A. Rob- -
bins 819,926 i
Speed increasing device, automatic, . Baehr 819,707 « P %o
Speed timing apparatus, A. L. McMurtry.. 820,123 N ) N I .-
Spinning and twisting machine bands, ma- O . u l‘ l O ‘) a
chine for making, M. S. Burdette...... 819,848 QI o k R A L M N v
Spirometer, J. S. Renvoize ........ .. 820,259 g "
Splint stretcher, C. F. Stokes....... .. 820,026
Spoon, ice cream, D. H. Mosteller.... . 820,061

Spring. See Bed spring.

i ! , , The Great American Public has expressed its
Springs, hydraullc machine for clamping R . . . . o “
squde and over, B Oahete- o0, N, s AT Confidence in The Prudential again,.and in the Prac«

Stair chair, W. J. Penmngt.o'n' ........ 820,125 ry . T g §
Stanchion, F. R. Welcher .......... . 819,826 tical American Way, not by words, but by deeds.
Staple feeding and drlvmg machiue, w

MUITAY  evoeevneenneenannananannn ... 820,243

Steam boiler, L. B. Lent ...... . 820,054 m lncrease II‘| lnSUfance ln F orce

Sit:eam %]enetratorJ HD EMREl}del]'] .. . -+ 820,013
eam heater cEachren. . 819,
Steam motor, L. Gilmore, Jr.......... . 819,752 \ln ‘905 was over

Stem winding mechanism, N. Beguelin. . 819,714 O\e ﬁundred and Thlrteen Mm Dolrars

Stoker, P. J. DUEY +oorennnnnnon .. 820,184

Stoker, mechanical, W. Seaton, Jr......... 819,937

Stone ' making macm"e ) amﬁCMAA 819,746 Suppose~you~Inquire” for"a Policy; Suitableto Yourself: ‘You May be
Stone mold, artificial, A. Lake . 819,769 Sturprised How Little It Will Cost. Write’ Your Name and Address,on the
Stove, N oD ionghrey ... 5 - oy 816,775 Margin of this Advertisement and Send for_a_Plan”of_Home Protection_and
I 11T S R 820,376 Savmg that will Interest you:

Street light, A, B. Shaw ........... . 820,369

Street sweeping machine, J. P. Clark
Sturf actuated motor, T. Danford....

Mahan ...i.ieiiiiiiiii i 819,787

19728 ‘Write NOW While Yon Think of It. Dept» 121
819,194 T¥ p
Swimming glove, M. S. Christopher........ 819,852 .

Switeh indicator, electrical, W. A. Rideout, 820.260 h e r tl d e n tl al
T e e A INSURANCE COMPANY OF AMERK

Switch controller, synchronizing, H. J. Mec-
Switchboards, electrical connection for, H lncorpurated as_a Stock COMpany by the S(ate of New  Jersey’

KIANEZ o veeenneensnnsnneeneenineennns 820,211 1
Tag making machine, metal, F. C. Crowe.. 820,183 DRYDEN’ Prest. HOME OFFICE’ Newﬁrk’ N.J.
Tap stock, G. A. Hoffman .............. 820,194
Tappets, Wheels or shaft couplings, clamp- v,
ing device for, C. A. Canda......... .. 820,037
Taxometer or fare indicator, G. Bau 820,281 °
Telephone exchanges, multiple switchboard
phonc, exglnngy gmInle  switchhonra 20,300 avs kree 1ria
Telephone, selective, NICKminfv{ & Nelson,. 820,064
Telephone sight indicator, F 820,213 l ,
Telephone system, C. L. Boyce ...... ... 820,176 . of the Sanitary, Economiecal
Teleﬁh(}me system, selective, Mec 820,063 i
elson ... i it 20, 06. .
Telephone trunk line signaling system, M. S have been
CONNEr ......ccoviiiiveeonnnnnnns cesene 320,350 k- |
Terret, W. .J. Gagnon ........... 19,749
Thxeshlr}l‘g nﬁachu&e band cutter and feeder 820 255 ma lng
- amsden  ........c 00000000 0, YOU-SEE-IT (THE WATER).
Tile, illuminating, J. Jacobs..... ... 820,200 Shoes for
| Tile machine, J. M. & J. Sehienk. - 810,981 \Mater Cooler
iling, L. F. Lindley .......c..cccovvvininnn ,
T.II‘Q, pneup]atlc, Fawcett 85 B.ellhouse. ... 820,104 54 years | Coolers made in six sizes and to fit any
Tires, making armored, V. Gallien ...... .- 820,296 bottle, finished in white enamel trimmed in Write for
Tires, means for repairing punctures in DavIiD CUMMINGS x gold and nickel. For office or home. Price lustrated
pneumatic, H. Harrison .. . 820,110 %VQ/O "’,”’5“’-%’- " at Catalogue
e will send one of our water
Fobaeey it machine, R pailés 11101 S0 || and every week-day for the past half- | ol T b

Tool, steam, C. L. Charvat . 819727 || century I have studied hard to manu- { Youmuruse it 30 days; if per-
Toy, J. R. Criste .......... f. h . fectly satists , remit for same;
acture the best-wearing and most | it not better thun uny other
Toy, detonating, M. Rutter ................ 819,928 water cooler you ever saw,
Toy railway rolling stock, A. Schutze...... 819.812|] comfortable shoes. I now make the | retun it at our expense.
Trace fastener, W. N. Cr riSp v.ieiiiiiinnn 819,981 e

Track sander and brake shoe, E. E. Keefe 819,762 Note Advantages:
Track sanding device, F. Bason.......... 820,340 Water can-
Train despatcher’s order box, D. O. Stinson. 819,945 not become
Transfer press, G. White ........... . . 819,829 contaminated

Trick ball, M. T. La Pierre.
Trolley stand, W. W. Annabl
Trousers form, A. Jones .......

. 8‘]9,894 C h o l h ;evenl it‘imp‘u&-e
8% Cushion Sole Shoe | i

" directly from
Fruck bolster, car, J. B Barnes .. .- 820,338 11 and hundreds of men and womien tell bottle to fau- ‘
s , J. B. Barnes ........ s . ; on
Truck, hand. W. M. B. Watley.. .. 820.274 || me it’s by far the most comfortableshoe |i i1 of pure Ao oot ls o sectional view of our
%Etllflll{{’ S‘g‘J’l'lnIgI hgggéhél;] Kendrick. ... e gig;g‘;}l they ever wore. I make them in up-to- | :’lsocé‘otfll:d n;l‘n‘ with two-gallon bi))ttle lcebc'(?aclty ten
s . . Boschen ................... A pounds. rice %6.
Tube compressor, Leffingwell & Eltonhead.. 820,216 date Styles for. both men and women, transit.
Turbine, explosion, F. H. Grawert-Zellin.... 819,990 || and really believe that for style, com- mg\'}g&‘lggéu—tpur gooler is covered by broad baste patents and we
h 1 e ng v
Fucbine, xplosion, 4. L. oss : fort and durability they are unequaled | %r¢"0Y Protcentie vigoronsly ¢
DEWTit) hine B G Tatta. anv other shoe. N B.—J. Hungerford mmth Co., Rochester, N. Y.,
%“) ggggggg Eggg;gg' IP\}IU gr %zatItf;tta : 819 782 by y have adopted this (,éol(lr for dnpensym;ttheir Yamous
Ty ewr.t.ng hing Hy 8. “McCormack, If your dealer hasn’t them, write for illustrated Golden Orangeade at first-class soda fountains and
ypewriting macaine, . S. Mc %1%“‘7‘38_) 819,786 spring booklet, and | will find a wayto supplyyou have ordered several thousand of them.
Typewriting machine, F. X. Wagner....... 819,963 Send all orders and correspondence to N
Typewriting machine, H. Jarvis............ 819,998 The C . (0, 206F Y ashington st., THE CONSUMERS CO., 3517 Butler St., Chicago
Typ%vivrltl_ng machine attachment, A. H. 819778 8 ummlngs 0- BOSTON Coolers delivered £, 0. b, Chicago and New York
FY 5 ,

Umbrella, folding, N. I & S. L. Newlin.... 820,245

Umbrella runner and upper notch, wireless, — — (1)

v H. L. FurlowD ........................ 820,295 LITTLE SKIPPER"
nderreamer, E. Double .................. 820,101 Z

Vacuum tube regulator, D. M. Mosore, A loose l‘eaf Book g MARINE ENGINE

20,364, 820,365 For Canoes, Row-Boats and Small Launches

Valve, N. P. Towne 820,154 2‘““‘“— 324 go
valve, & nerkle - s201178 PERFECTLY H. p. Engine Only '
valve, A. L. Moss . , - : Simplest, strongest, most powerful and
Valve, engineer’s equali Flat Upenlng speedy engine of its class, drives boat 6 to 10
brake, D. M. Caskey 819,726 AND ;X;:d petnh%urélrv::esrsslblfe, ::gOSe tc:r;l lilstaél
Valve for explosive engines, intake, A. C. run 1 ate ertain Lo g
MENZES +vvrrrrarenenns U . 820,230 Self-Indexin g SOLD UNDERC‘ZtZEg YEAR GUARANTEE.
Valve, vent, B. Schlegel ..... . .. 820,142 .
Vase, lawn, J. K. Andrews .. 820,168 Most convenient for ST CLMR MOTOR CO., Dept. 17 Detroit, Mich.
Vat cleaning apparatus, A. E. Rickerd.... 819,803 price books, route books, §°
Vehicle attachment. J. Leith .............. 820,217 i %"“ﬁ‘" Iedwers,t rget]er —_
V i 00KS. engagemen 00KS X
%’,gﬁ}g}g gggﬁ’é WJ % Fs"milz}lume" o ggg'g‘ég and all forms of records which should be kept in convenient, ! [
Vehicl 2 : M W G M P tct . 20‘2,1 accessible form. Better than any card index. These *‘Unimatic® i
ehicle corner support, . G. Persing.... 820,25 books are bound in full, genuine, flexible, black leather, are
Vehicle draft connector, V O~. Searer. .. 819,936 perfectly flat openlng and sheets may be instantly
Vehgcle seat, D. .G. McDiarmid .. e 820,0(_1(8 inserted or removed from any part.
gggig%g &the'el fogi.mgt %hit%levMi.l?.s. s 2388?% The following sizes sent postpaid onreceipt of price: W A ) ;
Ventilating means for inclosed machines, S e e e have just issued a new |
E. M. Tingley ........... Ceeretaiaaeas 819,820 USE No. | Bivove Size  JCapac.or Cover | Com- 8 ] f i
Vessel, chemical, W. Kiel .. 819,765 Epee |oF SureT |y e T Teaves| 1% 48 - page catalogue of re- I
Vine cutter, J. D. Gunn ..... .. 819,880 — e 1 1 o
Wagon brake, H. C. Warmuth ...... s 820,157 | | Vest Pogket | 212 Zy iyigl 5 S0 8088 cently pUbllshed Scientific ‘
Wagon, ladder or tower, G. A. Harrisson.. 820,190 | B ooy pocker | 510§ 67 | 675 2 % K e and Mechanical Books, )
Wagon top, J. Pohlig .........ccccvvvnnnn 820,314 1] ‘@ 532 5% | 54 x3 é 195 1.70 . . . 13
g:a}}, tl;uildJing.F C.D A.1 Chamberlin .. g{gggg “ :‘ 632 6%? 6% x 3% 125 1.75 . Wthh we Wlll mall free to Iy
a ie, J. F. Dunlap .......... .. s <732 7 % x 4 125 2.10 . - .
Washing machine, C. A. Church.. . 820,349 | | Desk . .. .| 1132 1 11/€x sﬁ % 125 3.90 any address on appllcatlon.
;’gatch barrel arbor, W. E. Porter . 820,252 19 oth . tod In stodk .
atch, stem winding, N. Beguelin. 819,713 other sizes carried in stock
Water closet, M. J. Quinn ....... .. 820,128 Stock Slligg: Quadrille, Unruled,CDlollars and %en;s,RFe'lint Lines, MUNN & COMPANY :
Water closet bowl, J. F. Kelly . ouble Entry Ledger and 4-Column Price-Book Ruling. .
Water cooler, E. O. Butt ... .. 81¢ Send for sample sheets and complete catalogue of lai gest Publishers of SCIENTIFIC AMERICAN [
Water gate, A. J. Collar ............. .. line of loose-leaf devices in the world. 361 Broadway, New York
Water -heater, electrical, W. A. Brown... ¥ i
Water purifier, F. B. THNESOD.«esesnnns .y Y Sieber & Trussell Mig. Co., 4002 Laclede Ave., St. Louis N . |
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- - — e——
- bWater softening apparatus, A. R. Hol-
({4 Thre BB | TImen eiiiieieniineinan s 819,885
Watering or feed trough, automatic,
Richmond .........
Weeder, F. Lange .
Weighing and sacking mach e, .
AUTOMOBILE Creighton  «.o.evevrevennnnns . 819,860
‘V‘Vell apparatus, gas, F. J. Mose 820,237
vhalebone or rubber substitutes, producing,
Whether YOou are W. POIASIK «evveveerveaneeansenen.ns 820,315
Wheel, C. B. Van Horn .. . 819,824
a motor expert or a \Z'\éheellia W. S. H.J sénith 819,942
”” heelbarrow, F. J. Cooper 819,856
motor “greenhorn Windmill, G. B. Snow ......... 819,943
PPy »” ° Window, E. W. Humphreys .. 819,760
the Ma.xwell 1S Window, B. J. Leslie ............. . 820,218
the car for\ you Wingow, casement and similar, 820027
. ADOT sttt i i i et 0,0
"Window screen, S. H. Garrett ... . 819,750
€ The mechanical perfection of its every §| Window screen, G: D. Moncrief ............ 820,233
detall and the proven correctness of the ‘;‘giﬁs&h loae;{d for cross, M.cogibiﬁggerss(we.énéé 819,968
““doctrine>> on which its construction is L Y 19,817
based, make it appeal to the practical mo- —
toris
o knomsstld e whenbe sceic DESIGNS.
3 < . .7 B Cabinet, H. V. Crozier ...........eeeeeenn. 38,008
eration recommend 1t at Oncff‘.’ the NOVICE ¥ | Flower pot, hanging, W. Wiesler.......... 38,004 RIFLES SHOOT STRAIGHT AND STRONG
who wants an automobile to ‘‘ride in’” and f| Forks, spoons, and similar articles, handle « xxpe . .
not to tinker with.”’ for, J. LiEeCh ...ceuneirnaeeroniennnnnn 87,990 The name “ Winchester ” on a rifle barrel is the hall-mark of accurate and strong
20 H. P. Touring Car 10 1. P. Tourabout || o oo PR & MyEatt. - e shooting. This is due to the excellence of Winchester barrels, the knowledge
'$', 450 .$‘780 Glass vessel, cut, W. C. Anderson. 38,000 and experience embodied in their manufacture and the care taken in targeting
/ i ‘Eiﬁ.fﬁ Vfi)susfbl, ‘i‘éza n(]])éscgn ¢ Sljelllégéﬁé- . .308,00;, 38,002 them. Only good guns ever leave our factory For results always use Winchester
Write to Department 22 for Catalogue. MIEALE v orssenessors s einnnans T a8 guns for all your shooting and Winchester make of ammunition for all your guns.
MAXWELL - BRISCOE, MOTOR CO. Lavatory, H. Pedmore 38.007 FREE. Send 4 odd, stal card . large illustrated catal
Main Office and Plant : Tarrytown, N. Y. Nail file, E. Ruettgers 37,988 end name and address on a postal card Jor our farge illuslraled calalogue.
Factories : CHICAGO, ILL., PAWTUCKET, R. I Scre}vdr}verTs or similar art les, ha3n7dé%20f 37.995| * : WINCHESTER REPEATING ARMS CO., NEwW HAVEN, CONN,
. ) o v . J. OWEL v vvieernennnnnanns to 37, ! h -
BRANCHES : Spoon or  similar Chambers &
Maxwell-Briscoe, Incorporated, New York, N.Y. P Stewart 37,989
Maxwell-Briscoe-McLeob Co., - Detroit,Mich. || Spoons, forks, and similar articles, handle
Fisher Automobile Company, Indranapohs Ind. or, C. T. Payhe ..
Morrison-Tyler Company, = - Boston, Mass. Tumbler, drinking, H. Tuemler ....... —
Maxwell Garage, - - = - Brooklyn, N. Y. j| Wagon body, delivery, C. H. T. Peters Jete
Maxweil- Brlscog. Chase Company, Chicxfxgo Il} — UTING AUNCH G)I“P A
J. W. Willcox & Son, - Los Angeles, Ca . -
Richard Irvin & Co., Foreign Representatrves TRADE MARKS
Al Robert Smith Ale B N o) Superior to all boats of lts class. Embodies all latest practical improve-
Alg, 1?1 %I;‘ S?;lndard eBntﬁizmgando.]:]i{.tra.iét ments and the unsurpassed “ Outing®’ features. Light draft, Speedy. Regular
i Cg ger, g launch construction, reversing engine. 18 feetlong on water line. Imme-
DR'LLI"G Anodynes,' Tloyd Brothers .....oeeseenersons diate shipment. In short the boat that appeals to the experienced boatman.
m h_ Antiseptic and disinfectant, liquid, C. V. Our catalogue gives details. Write and get it to-day. ‘
achines DOrman .........ceeriieiereieirananans OUTING BOAT COMPANY

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kind ot soil or rock. Mounted
on wheels or on sills, With engines or norse powers.

Strong, simple and durable. Any mechanic¢ can
throw 32 different kinds and to have
game, rantee  Results. I
results of elaborate tests.

operate them easily. Send for catalog.
absolute control over them — Out-
Gua.
pitched for the Cmcago Nationals under

WILLIAMS BROS., Ithaca, N. Y.

shoots, In-shoots, Raise-shoots %

Drops, and the famous * Spit-ball. 3

Capt. Anson and other noted t

have the greatest pitchmgeree?)?‘ﬁ]fn%ﬁg
Scientific American Supplement 1548 contains an

BOYS!
Can You Throw A Curve?
I can teach you by mail how to
is based on scientific principles — th
result of 25 years’ ex:l))etienxc)e in thg
profession. Write for B ¢
Road to Succesls?’ .(e)&lt“ldrg:s}{leh The
TED KENNEDY, 504 Olive St., St. Louis, Mo.
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives

Scientific American Supplement 1538 gives the
proporition of gravel and sand to be used in
concrete.

Scientific American Supplements 1567, 1568,
69, 1570, and 1571 contain an elaborate dis-
cussion by Lieut. Henry J. Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientific American Supplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review ‘of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illustrated.

Scientific American Supplement 1564 contains an
article by Lewis A. Hicks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete with
%ﬁ)}ne practical illustrations by Walter Loring

ebb.

Scientific American Supplement 1573 contains
an - article by Louis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

Scientific American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Wormley,
Jr., on cement mortar and concrete, their
preparation and use for farm purposes. The
paper exhaustively discusses the making of
mortar end concrete, depositing of concrete,
facing concrete, wood forms, concrete side-
walks, details of construction of reinforced
concrete posts.

Bach number of the Supplement costs 10

cents.

A set of papers containing all the articles
above mentioned will be mailed for $1.80

Order from your newsdealer or from
MUNN @ CO.
361 Broadway, New York City
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Art drapery robes, Eddystone Manufacturing
GO0, et

Axes and hatchets, steel,

Bags, S. Nusbaum

Baking powder, Grand Union Tea Co...

Balm for the complexion, W. P. Ward....

5!
Beds, davenport, C. J. Kindel Bedding Co. .

Beer, Western Brewery Co.
Beer and lager beer, Harvard Brewing Co..

Beer, lager, Christian Feigenspan, a Corpo-
ration  .....c.iiiiii i
Beer, lager, Consumers’ Park Brewing Co...

Beer, lager, Hudson County Consumers Brew-

ing Co. .....
Belt fasteners, Greene Tweed & Co..52,359,
Belting, Akron Belting Co.
Beverage, fruit juice, R. M. Hughes
Beverages and fruit juices, certain named,

Sunlit Fruit Co. ...............o0oi..,
Bitters, A. P. Ordway
Book of directions for technical instructions,

Lodge & Shipley Machine Tool Co
Books on salesmanship, National School of

Salesmanship ......coiiiiiiiiiininennean
Boots and shoes, leather, Geo. E. Keith Co.
Bootssh and shoes, leather, Crowder- Mason

06 €O ittt i

Braids, silk and mohair, William Skinner

Manufacturing Co. .«..o.cevieeniiennnnn 52,402
Bread, black graham, H. Hirschman....... 52,543
Brooms, American Broom and Brush Co., Y
,288, 52,405
Burglar alarms, Norfolk Novelty Corpora- i
5 103 5 52,367 .
Burning fluids for use in lamps, General
Safety Mantle Light Co.vvvvvvvvvnnnnas 52,299
Butter, Fox River Butter Co.... 52,297
Calicoes, American Printing Co. . 52,257
Candy, C. Wunderle ........... 52,350 ]
Candy, W. Brownley .....c.ceeceeeeees ,438
Canned fruits, Schwabacher Bros. & Co..... 52,340 y oo ow l “, B ]
Canned fruits and vegetables, Schwabacher
Bros. & Co. toiiiiiiiiiiiiiiiiiiiiiieas 52,341

Canned lobster, Griggs, Cooper & Co

Canned lobsters, Burnham & Morrill Co.,
52,289 to

Francis H.

Canned vegetables and fruits,

Leggett & Co.  ...iiiiiiiiiiiiiiinnns
Caraénels and candies, American Caramel

0, i,
Cardé, playing, United States Playing Card

10
Cards, playing, New York Consolidated Card

[0 U
Carpet sweepers, Streator Metal Stamping

L
Carpet warps, J. E. Reynolds..............
Cement, rubber, Montgomery Bros.

2,430, 52, 431 52,445 to

kinds,

Chocolate and candy of all
ened, M. S. Hershey

Cigars, J. Weinreich ........

Cigars, American Cigar Co.

Cigars, C. B. Perkins ...........ccoviuunen

Cigars, cheroots, and cigarettes made of
cigar tobacco, Cayey-Caguas Tobacc% 5()3208.,

Clams, clam juice, and clam chowder, Burn-
ham Morrill

Claret in bottles,

Norte de Espana
Clock movements, Schlenker & Kienzle...
Coal wused for welding and forging,

bituminous, Lilly Coal Co.
Coats, pants, and overalls,

Goods €O tiiiiiiiiiiii i
Colors, metallic water,. Gestendorfer Bros..
Compound for treating waste materials con-

taining carbon to render them com-

bustible, Coalite Co. ..................
Confectionery, C. Poyet
Confectionery, certain named, C. Poy
Cordl andctwme, wrapping, Hubbs & Corn-

NZ €O tiriiii e e
Cords, lines, twines, and ropes, Silver2Lake
Cornmeal T. P. Davie ...
Corsets, Birdsey & Somers
Cotton fabric having an old Irish linen finish

Burton Bros. CO. tiviiiii i
Cotton piece goods, Massachusetts Cotton
Mills .. i, 52,271,
Cotton piece goods, Everett Mills...........

Cough Checker Manufactur-

Cough mixture,
ing Co.
Crackers, Chatland & Lenhart

Disinfectants, antiseptics, and germivcides,
Geo. F. Eberhard Co. .................
Dispensing cabinets, Albany Perforated

rapping Paper Co.
Drills and drilling machines,
Drill Co.
Dry goods, certain named, A. Wedl
Dyestuff, Kuttroff, Pickhardt & Co.,
52,425 to

E. Faber .................

Fabrics and garments made therefrom,
waterproof textile, Hirsh Brothers......
Fabrics, bleached, unbleached, printed, and
dyed textile, Bddystone Manufacturing

Co.
Fertéllzers, American Agricultural Chemical

s, Howells Mining

Erasers, rubber,

Fish hooks, Henry Milward & Sons
Flavoring extracts, Francis H. Leggett & Co.
Flavoring extracts, Ullmann Dreifus & Co..
Flour, self-raising, Sleepy Eye Milling Co....
Flour, wheat, R. U. Kevil & Sons
Flour, wheat, Alliance Milling Co. .
Flour, wheat, Ledeboer & Van Der Held....

. 52,489

52,282
52,441

Chicago, 11t

13514 South Park Avenue

Mullins Pressed Steel Boats Can’t SinK

Easier to Row—Absolutely Safe
Made of pressed steel,withair chambers in each end like a life boat.
Can’ tleak—crack—dry out or sink—Ilast a lifetime. Every boat
guaranteed. The ideal boat for families—summer
resorts—parks—boat liveries, etc. Strong—Safe— |
speedy. Write today for our large catalog of row
boats, motor boats, hunting and fishing boats.

118 Franklin St., Salem, O.

s The
Queen”
15 foot row boat, as
i illustrated. Complete
with one pair oars $29.00

The W.H. Mullins Co.,

A HISTORY OF THE

52,291
52,322
52,313
52,471
52,491

52,309
52,373

52,448
52,435
52,399
52,311

52,314
52,400

President of Princeton University
FIVE BEAUTIFULLY ILLUSTRATED VOLUMES}$12 OO
AND *“HARPER’'S MAGAZINE” (One Year) FOR L

These books are not like the edition sold in all book stores for $17.50 per set

RESIDENT WILSON has devoted the best years of his life to the
preparation of this great work—from the earliest times to the ac-
cession of President Roosevelt. It is monumental in character and

scope, represents the genius of the greatest historical writer of the present

time, and is written in that delightfully lowing style which translates his-
torical facts into the romance of a nation.

52,529
52,505

52,478
52,306

LMOST every artist of distinction—Howard Pyle, Frederic Rem-
ington, H. C. Christy, Harry Fenn, Carlton T. Chapman, F. Luis
Mora, C. S. Reinhart, F. C. Yohn, etc., etc.—has contributed to

its pages, and remote historical archives, long-forgotten deeds, and govern-

mental records, rare manuscripts, private picture-galleries, and exclusive
libraries all over the world have been visited and searched by experts for
pictorial contributions to this epoch-making work.

VERY process known to modern methods for the perfect reproduction
of paintings and prints has been employed. The frontispiece of the
first volume is a photogravure portrait of President Wilson. Maps

in color are a feature of each volume. The paper was specially made for

g%é}g this work, and is a delight to the touch and the eye. The binding is
52,511 dark-blue cloth, lettered in gold, with trimmed edges, etc.

52,530 -

52,453

OUR OFFER

We will send you the entire set of five volumes, charges prepaid, on receipt of

52,287

52,361
52,389

52,428 $1.00. If you do not like the books when they reach you, send them back at our
52,417 expense, and we will return the $1.00. If you do like them, send us $1.00 every
52,360 month for eleven months. On receipt of this dollar, we will send you, without addi-

[ tional cost, a year’s subscription to either HARPER’s MAGAZINE, HARPER’s WEEKLY,
52,395 HARPER’s Bazar, or the NORTH AMERICAN REVIEW, In writing, state which periodical

you want. Address

HARPER & BROTHERS, PUBLISHERS, NEW YORK

52,391
52,485
52,517
52,541
52,540

52, 534
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Valuable Books

PUBLISHED

Scientific American
Reference Book

olb Pages.
ates.

JUST

12mo. Illustrated. 6 Colored

$1.50, postpaid

The result of the queries of
three generations of readers
and correspondents is crystal-
lized in this book, which has
been in course of preparatlon
for months. [t is indispensa-
ble to every family and busi-
ness man. It deals with mat-
ters ot interest tc everybody.
The book contains 50,000 £ ct3,
and is much more comp..te
and more exhaustive than
anything of the kind which
has ever been attempted. The

“ Scientific_ American Refer-
ence Book "’ has been compiled
after gauging the known
wants of thousands. It has
been revised by eminent sta-
tisticians. Information has
veen drawn from over one ton
ot Government reports aone.
It is a book of everyday reter-
ence—more useful than an en-
cyclopedia, because you will
find what youwant inan in-
P stant in a more condeused

e form. Sixty years of experi-
ence -ﬂone have made it possible for the publishers of
the SCIENTIFIC AMERICAN to present to the purchasers
of this book a remarkable aggregation of information.

Home Mechanics
for Amateurs

This book 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 thmgs the
right way—the *only *’ wa,
—at small expense. It will
prove of value to you—
much more than you real-
ize. Do things with your
hands. Send for a circular
giving contents—the circu-
lars cost only a cent- the
book $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.

370 Pages Price $1.50
TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE 1. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes.
Pages. 900 Lilustratwons. Cloth Bound, Postpmd
26.00. Half Morocco, Postpaid, 7.00.

EXPRRIMENTAL SCLENCE i8 so well known to
mwany of our readers that it is hardly necessary now to
ive a description of
this work. Mr. Hopkins
: decid ed some months
ago that it would be
necessary to prepare a
new edivion of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Siunce the last
edition was published,
wonderful develop-
ments in wireless teie-
graphy, tor example,
have been made. [t
was necessary. there-
fore,that a good deal ot
new matter should be
added to the work in
order to make it thor-
oughly up-to-date, and
g with this object in view
4 some 200 pages have
been 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.

rice

3:26 Engravings

1,100

REVISED and ENLARGED EDITION
The Scientific Ametican

Gyclopedia ==

Notes and 3
Queries. %
15,000 Receipts. 734 Pages.
Price, 3.;.00 in Cloth. $6.00 in Sheep. $6.50
1 Half Morocco. Post Free.

'I'his work has been re-
vised and enlarged,

900 New Formulas.

The work is 80 arranged
as to be of use not only to
the specialist, but to the
fzenera reader. It should

1ave a place in evex
home and workshop
circular containing f ull
Table o f Contents will
be_sent on apblication.

Those who already have
{.Ee Cyclopedia may obtain

e

1901 APPENDIX.
Price, bound in cloth, $1.00
postpaid.

MAG[C Stage Illusions and Scientific Diver-
sions, including Trick Photography

This work aplpeals to
old and young alike, and
it is one of the most at-
tractive holiday books of
the year. The illusions
illustrated by
highest class of engrav-
ings, and the exposes of
the tricks are, in many
cases, furnished by the
prestidigitateurs them-
selves. Conjuring, large
stage illusions, fire-eat-
ing, swor d-swallowme.
ventriloquism, mental
magic, ancient magic,
automata, curious toys,
stage effects, photograph-
ic tricks, and the projec-
tion of moving photo-
graphs are all well de-
scribed and illustrated.
making a handsome voi-
ume. Itistastefully
rinted and bound. Ac-
nowledged by the pro-
fession to be the St aud-
. ard Work on Magic.
HOPKINS. 568 pages, 420mus. Pneesz. 0.

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

~011v es, Francis H. Leggett & Co

Tour, Liberty Mills........ 52,5635 to 52,537

52,539
52,493

wheat,
Flour, wheat, Missouri Valley Milling Co....
Food and farina made from wheat, break-

fast, Sleepy :Eye Milling Co............ .

Foml, poultry and pigeon, Campbell
G0 et e . 52,5644
Food, prepared cereal Dmerald Manufactur-
ing Co. ..... . ... D2,532
Foods for horses, cattle, swine, and other
stock, condimental, David E. Foutz Co.. 52,513
Foods for live stock and other animals, F.
H. Erb, Jr. ... ..... 52,5633

Foods, prepared cereal breakfast Franms H.

Leggett & CO. aivivniiinninnnennennnnns
Fruits, dried, Francis H. Leggett & Co...
Furnaces, air heating, May & Fiebeger......
Furniture, certain named, Oscar Onken Co.
Gelatin, Michigan Carbon Works .
Gin, J. & A. Freiterg ............ ..
Ginger snaps, Pennsylvania Bakmg Co .....
Glassware, certain named, Creamery Package

o
ot
o
0
]

Manufacturing Co. ......covviiiiiinnn.nn 2,319
Gloves for athletic sports, P. Goldsmith’s

SONS tetirienenrnneeioennensennnanannsns 2,483
Grease cups, Lunkenheimer Co .. 52,335
Hair dyes, A. Cristadoro ......... .. 52,452
Hair nets, silk, A. H. Woolley & Co ... 52,390
Hair tonic, B. F. Miner.............c. ... 52,465
Hams, shoulders, and bacon, E. Godel &

SODS e e eeasanaiananereeranennaennns 52,321
Harmonicas, Natlonal Mus1cal String Co. 52,432
Harvesters, mowers, and reapers and parts

thereof, International Harvester Co. of

AIMEriCa ..iviiieieireiiinteteetenianas 52,521
Hats, men’s and boys’ stiff, soft, and straw,

KFreeman Brothers .......... .. 52,481
Hay carriers, F. E. Myers & Br . 52,365
Horns for motor vehicles, A. H. Funke...... 52,298
Hosiery, elastic, J. Ellwood Lee Co......... 52,363
Ice machines, Davenport Ice Chipping Ma-

chine Co. ..iviiiiiiiininiieiieeenennnns 52,512
Incubators and brooders, M. W. Savage...... 52,374
Insect powder, Gilpin, Langdon & Co........ 52,420
Insulated wire and adhesive tapes used for

insulating, New York Insulated Wire Co. 52,337
Journal bearings, Chapman Double Ball Bear-

ing Co. of America .............0uiu.n. 52,317
Keys, cushion finger, Munson Supply Co. 52,364
Knit jackets and sweaters, Stephenson & Co 52,379
Knitted underwear, C. E. Smith........... . 52,377
Knives, pocket, Wlebusch & Hilger.......... 52,496
Lamps and fittings of metal for same, incan-

descent electric, Edison & Swan United

Electric Light Co. .....covviiiiinianns 52,320
Lamps of all kinds, electnc, Kortmg & Ma-

thiesen Actiengesellschaft .............. 52,424

Lathes, Vandyck Churchill Co.
Laxatives, W. S. Johnson & Son.. )
Laxatives, Bristol-Myers Co. ............... 52,497
Ledgers, Richmond & Backus Co........... . 52,305
Linen and cotton piece goods, G. C. Riggs,

52,475, 52,449

Lock washers and nut locks, National Lock

asher Co. ........ ... 52,366
Magazine, C. D. Steurer ....... ... 52,380
Magazine, monthly, W. G. Bruce............ 52,316

Magnetic currents to invalids, apparatus for
administering, J. W. Steeves .... . 52,281

Medicinal oil for external use, C. W. Smlth 52,470
Medicine, certain named, Dr. A. Gude & Co.,

G.m b, Ho ..ooioiiiiiiiiiiiiii, 52,472
Medicine, certain named L. J. Knerr........ 52,473
Medicine for horses, cattle, and poultry,

Aschenbach & Miller ................... 52,450
Mediciue tor indigestion, Sterling Remedy Co. 52,459

Medicine for the cure of constipation and
Mul-
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ler, Jr. .o iiniiii i i,
Medicine, poultry, F. Lee ..........
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Metal, bearing, Frictionless Metal Co.,
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. 52,338

Co. 52,436
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Pianos, Jewett Piano Co.
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Razors, A. Witte .... . 52,349
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Razors and pocket knives, A. L. S1lberst . 52,342

Refrigerators, Lorillard Refrigerator Co..... 52,429
Remedies, certain named medicinal, J. B.
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Remedies for certain named diseases, M.
Gebauer ....-..iiiiiieiranieanan veaeee-. D2,418
Remedy for baldness, W. P Ward...... . 52,5602
Remedy for certain named dlseases, S. .
Dalzelle .... 52,440
Remedy for dropsy, E. Henke 52,454
Remedy for inflammation, B. F. Miner...... 52,466
Ribbons, Smith & Kaufmann ............... 52,378
Rice, Dolan Mercantile Co. ...... .. 52,515
Root canal filling, W. H. Leak . 52,463
Sarsaparilla, Lanman & Kemp .............. 52,456

Seeding machkines, American Seedmg Machine
Co.

.......... 52,351

Seedmg machmes, broadcast Peorla Drill and

Seeder Co. 52,370
Seeds, agricultural and horticultural, Peter

Henderson & CO. ....vviivininnnnnnnnns 52,492
Sheetings, Waterproof Stork Co. viviiiinnn 52,501
Ships’ logs and sounding machines, Thomas

Walker & Son 52,382

Shoe polish, Whittemore Brothers & Co.. . 52,312
Shovels, spades, and scoops, Avery Stam%mg
Co. .52,352

Silk dress goods, W. H. Roe. eee.... 52,339
Silk piece goods, Passavant & CoO........... 52,369
Skirts, women’s, misses’, and children’s

outer, M. Goldman & Co................ ,396
Soap, laundry and toilet, Grand Union Tea

L T 52, 300
Soap, toilet, Cincinnati Soap Co............ 52,508

It is not fair to you nor fair to us to tell you in this
small space what the points are that make the

Direct

Peerless p:ivc’ Motor Car
the acknowledged leader among high grade cars—either
American or foreign —in pnint of speed, simplicity, beauty
and all-around reliability.

OUR CATALOGUE GIVES
a good idea of them, but it takes an actual ride 1n a Peerless to realize what a masterpiece it is. Letus
send you the catalogue and a personal letter of introduction to the Peerless agent nearest to you,
arranging for a demonstration.
THE PEERLESS MOTOR CAR COl1PANY, 38 Lisbon Street, Cleveland, Ohio
MemberA.L.A.M.

Mullins

Makes Everything In

Art Architectural Sheet Metal Work

Statuary—Ornamental Sheet Metal Work—Skylights—Fireproof
Windows — Art Metal Tile ,Roofing—Steel Ceilings — Finials—
Wrought Iron Grilles—Cornices, etc., etc. Estimates, models and
designs submitted for architects, builders and contractors.

Our 120-Page Catalogue of stock designs will be sent on request.
The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio.

|

C@S

Did you ever drive a car and wish you had
“just a little more power?’’

Get a2 Wayne Model F (shown below) and you’ll realize what it means
to have ALL the power you want and MORE TOO. The
motor is a 4 cylinder vertical 5%x5. The engine develops
full 50 h, p. and ALL this power is carried to the rear wheels
on a ball bearing transmission system which ANNIHILATES
FRICTION.
Get our nearest agent to give you a ride in Model F and
yow’ll know what motor flexibility means. Seats 7 persons
comfortably. Price $3,500.
We make a car to suit every pur-
chaser at a pnce to suit every‘ purse.
Model K. Five passenger touring car, 35h. p.. #2500
Model B. Five passenger touring car, 2428 h. 2000
Model ©. Five passenger 2 cylinder opposed 20 h. p.
Model G. Tonneaucar, 14 h. p. engine underhood.....
Model H. Two runab 14 h. p
Let us send you catalog and full particulars about any of
these cars.

Wayne Automobile Co., Dept. J, Detroit, ich.
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"€ OLDER IT YOURSELF

Mend any kind of metal. Requires
no skill. No dirt,no trouble. Just

heat around the hole or joint and

= rub on Solderene. Better and
stronger than solder. - For 25c and
name of your hardware dealer we
will send two sticks, sufficient for
500 mends. Full directions. Agents
make$l0 per day. Write. lderene
Co., Dept. H, Exchange Bldg., Boston,

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

New Model
1906

 DETROIT
AUTOMARINE

Motor

The Smoothest Thing That Runs

Noise, Friction and Uncertainty reduced to & minimum. .

The result of a high standard of manufacturing—which means every
piece of metal test.d—not by rule of thumb but by scientific methods,
ona testm% machine built for the purpos

From foundry to user, the DETROIT AUTO-MARINE MOTOR
passes in its various stages under one organization head.

We are making 10 000 Auto-Marine Gasoline engines
this year, not merely assembling parts made in various factories.

WE MANUFACTURE THE MOTOR COMPLETE

AND GUARANTEE EVERY MOTOR WE MAKE
1% H.P., $33.15. Engine only
3 H.P. willdevelop 4 H. P., $44.00. Epgine only

For stationary power purposes, we equip these engines with the Auto
Adjustable Governor, at an addition of $a—m4k‘ng one of the most
satisfactory gasoline engines for power purposes built.

Write for Catalog describing Auto-Marine Motors
1to 20 H. P. and Auto Adjustable Governor.

DETROIT AUTO-MARINE CO.
75 E. Congress St., Detroit, Mich.

F.G.HaLL, Mgr., 95 Liberty Street, New York
The Bourse, Philadelphia
The only builders of Auto-Marine Engines
in the World

JAGER Marine
4-Cycle Engines

Skillfully designed and well
bmilt. Single lever control, com-
bining automatic carburettor
with spark advance. Develops
wide speed range and reliability
under most trying conditions.
Sizes 3t060 h. p. Send for catalog.

CHAS. J. JAGER CO.
281 Franklin, cor. Batterymarch St.,
Boston, Mass.

The
Adirondack
Mountains

Are now about the most central of
all the great resorts. ‘They have
through Pullman sleeping cars from
New York, Philadelphia, Boston,
Buffalo and Niagara Falls via the

A night’s ride takes you from any
of these places to the center of the
mountains in time for breakfast next
morning.

For a copy of ‘‘ The Adirondack Mountains
and How to Reach Them,” which is No. 20
of the New York Central Lines’ ‘‘ Four-I'rack
Series,” containing a fine map of the Adiron-
dack Mountains and adjacent territory, with
useful information in regard to hotels, camps,
lakes, rivers, etc., send a two-cent stamp to
George H. Dame]s Manager General Adver-
tising Department Room 26, Grand Central
Station, New York.

C. F. DALY W. J. LYNCH
Pass. Traffic Mgr. Pass. Traffic Mgr.
NEW YORK CHICAGO
60 YEARS’
EXPERIENCE

Trape MARKS
DESIGNS

COPYRIGHTS &c.
Anyone sending a sketch and descrlgtion may
quickly ascertain our opinion free whether an
invention is probably patentable. Commu nica-
tionsstrictly confidential. HANDBOOK on Patents
sent free. Oldest agency for securing patents.

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

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any screnmﬂc ournal, Terms, $3 a
year; four months, $1. Sold byall newsdealers.

MUNN & Co,2818rosamay. New York

Branch Gffice. 626 F St. Washington, D. C.

Soda and baking powder, baking, Church &

Dwight Co. v.vvvriiiiiiin i iieennss 52,292
Specific for the treatment of
Kroto Pharmaceutical Co. 52,455
Speetacles and eyeglasses and their mount-
ings and parts, Stevens & Co........... 52,381
Spices and mustard, E. R. Durkee & Co.... 52,296
Starch, laundry, New Orleans Coffee Co..... 52,304
Steel, Crucible Steel Company of America.,
52,260, 52,261
Steel, Park Steel Co. ....cv.ivivennns 52,277, 52,278
Stockings, elastic, Pomeroy Co. ............ 52,279
Stoves and furnaces, F. & L. Kahn & Bros.. 52,330
Stoves and furnaces, heating, Fiebeger Heat-
INg €O viii i i i e, 52,263
Stoves and ranges, Lattlmel -Williams Manu-
facturing Co. ......... . 52,333
Sumaec, gambier, oak, and ,
Leonard & C Ceeirseaeans . 52,464
Suspenders, Pioneer Suspender Co. - 52,371

Suspensory bandages and trusses, J. Ellwood

Lee CO. vvivveiiiiiiiiiiniinnnenneennes
Syrup, Griggs, Cooper & Co.
Tea, Dolan Mercantile Co,
Threéid cotton, Clark Mile-End Spool Cotton

Tobaeco, chewing and smoking, Hoffman &

Tonic for the regulation of the alimentary

organs, Brand Brothers Co. ............ 52,451
Tonic, powdered nerve and muscle, E. T.

Richards ........ccoveeinnnnns . .. 52,500
Toothache wax, O. F. Leonhardt............ 52,457
Trunks, valises, and satchels, P. C. Murphy

Trunk CO. v ovvunineneennnneieeeennnennns 52,368
Twine, Fulton Bdg and Cotton Mills. 52,482
Valves blow-off, IL.unkenheimer Co. ... ... 52,336
Velvets, A. L. Dreyfuss & CO..ovvvvnnnnnnn 52,357

Washing machines, rotary, Benbow-Brammer
Manufacturing Co.
Water, lithia spring,
Spring Water Co,
‘Wheels, metallic rims for vehicle,
Automobile Tire Manufacturers’

Clincher
Associa-

tion ... i
Whisky, L. Kahn & Co. ..
Whisky, Star Distillery Co. ........
Whisky, Lang, Schenck & Co .. 52,334
Whisky, Blutenthal & Bickart .. 52,460
Whisky, Fairfax & Co. ........... ees 52,479
Whisky, W. Schneider W. W. & L. Co .. 52,494
Wh'sky, Star Distillery Co. ......... 52,545
Whisky, malt, S. Binswanger & Bro. . 52,604
Wine, W. H. Jones & CO..vvverrvnrnnnnnnenns 52,522
Wine in bottles, white, Compama Vinicola

del Norte de Espana ................... 52,509
Wire cloths and screens, W. S. Tyler Co.... 52,388
Wringers and the parts thereof, clothes,

American Wringer Co. ....eveviiinninns 52,406
Yarns, woolen, worsted, an Henry

E. Frankenberg CO. ..csveeess...b2,442, 52,443

LABLLS.

‘‘Ambrosia Pure Chocolate Wafers,”” for con-

fectionery, Ambrosia Chocolate Co. . 12,860
‘“Chockorn,’’ for a bonbon, L. C. Paschal . 12,859
‘Circleanum,’”” for a cancer remedy, A. .

. Wakeman .....iiiiiiiii i 12,865

‘“Clay-Ola,”” for ciga enke

thhographrc CO.  tiiiitiii it iiinae 12,843
“‘Cleverettes,” for mgars, Schmidt & Co 12,848
‘““El Sciengifico,’”” for cigars, O. L. qclmenke

Lithographic Co. ......c.cvviiienninnenns 12,842
‘‘Elegant,”” for flour, Pensacola Grocery Co. 12,856
‘“‘Greater Than King,”” for cigars, B. Lyon.. 12,849
“‘Indian,”” for cocoa, Pennsylvania Chocolate

T PPN 12,852
‘‘Indian,’” for chocolate, Pennsylvania Choc-

olate CO. t.vurvnrrrnnnnncnnens 53 to 12,855
“Kermer’s ‘E. T.” (Every Time’’, for a

medicine, C. F. Merker ................ 12,866
‘‘Knoch,’”” for cigars, W. Knoch ... 12,846
‘““La Mertina,’”” for cigars, A. Mertens...... 12,850
‘“Little Victor,”” for cigars, O. L. Schwenke 4

Lithographic Co. 12,845
‘‘Mashallah Coffee,”” for coffee, M. Horowitz 12,851
‘“Mentho Camph, ” for an omtment M. G.

SloCUIM . i ittt ittt iee i neaeaaaas 12,864 |
‘“‘Mercedes,’’” for cigars, Schmidt & Co...... 12,847
‘“Nauvoo Brand Garments,’’ for knitted com-

bination union suits, Ensign Knitting Co. 12,869
“Prime,’”” for thread and cotton, I. J. Sil-

verstein ... . oo e 12,871
‘“Red Seal Brand Medicine Dropper,”’ for a

medicine dropper, American Lithographic .

GO ittt i i e 12,867
‘““Red Seal Brand Medicine Dropper,’’ for

medicine droppers, American  Litho-

graphic Co. ......ceiiiiiiiiienennneanns 12,868
‘“‘Royal Cream for Shaving,”” for shaving

cream, Royal Cream CO. ............... 12,861
“St. Bernard Extract of Bark,” for extract

of bark, St. Bernard Medleine Co...uunt 12,863
“Star Baby Egg Matzoths,”” for biscuits, H.

LeVY ittt 12,858

“Star Tea Matzoths,’”” for biscuits, H. S.

LeVY ittt i i, 12,857
‘““The American Girl Skirt,”” for ladies’,

misses’, and children’s sku‘ts, American

Skirt M‘mufacthrmg CO. triivnnnnneenns 12,870

‘“Turtle Egg Shampoo,” for a hair wash, A.
K. Rex 12,862

‘““William Bond,”” for cigars, O. L. Schwenke

thhographlc CO. veevnnnen ceeeaanns veenes 12,844
PRINTS.

‘“A Tricorne,”” for millinery and straw hats,

Gage Brothers & Co. +v.vvvvivnnirnnennen 1,642
‘‘American Beauty,’”’ for millinery and straw

hats, Gage Brothers & Co.....ccvvvvnenns 1,643
‘“Black and White,”” for millinery and straw

hats, Gage Brotters & Co......cc.cvnun. . 1,651
‘‘Father of Waters,”” for flour, L. P. Hub-

DArd o i..iigeeiiee i it 1,657
“Floral Effect, 3 for millinery and straw

hats, Gage Brothers & CoO.......c.vuvunnn 1,650
¢‘Mushroom Fashion,” for millinery and straw

hats, Gage Brothers & Co....ovvvvvvnnns 1,647
“Panama Sailor,”” for millinery and straw

hats, Gage Brothers & CoO....ovvprarennns 1,649
‘‘Peacock Feather,”” for milliner w

hats, Gage Brothers & Co.........ce0vnn. 1,644
“Plnturesque Chapeau,’’ for mlllmery and

straw hats, Gage Brothers & Co.. 1,639

‘‘Plaid Trimmed,’”” for millinery and straw

hats, Gage Brothers & COvvvnvnnnnnnnnns
“Plateau Drape,”” for millinery and straw

hats, Gage Brothers & Co..........c0uuunn 1,646
#Ribbon Streamers >’ for millinery and straw

hats, Gage Brothers & Co..... e 1,643
“Rose Garlanded,”” for millinery and straw

bhats, Gage Brothers & Co.........c.....s 1,640
‘‘Russell’s Regulars,”” for playing cards, Willis

W. Russell Card Co. ....ovvvinnnnnnsnnn 1,659
‘‘Sapolin Gloss Carriage Colors,”” for carriage

colors, Gerstendorfer Bros. .............. 1,658
‘““The Singer Fashion Series,’”’ for corset covers

and petticoats, Singer Sewing Machine Co. 1,652
‘‘The Singer Fashion Series,”” for wedding

gowns, Singer Sewing Machine Co........ 1,653
““The Singer Fashion Series,’”’ for tailored

traveling costumes, Singer Sewing Ma-

chine Co. .....iiiiiiiiiiiiiiiiiiiininens 1,654
““The Singer Fashion Series,’” for afternoon

gowns, Singer Sewing Machine Co........ 1,655
‘“The Singer Fashion Series,”” for shirt-waist

costumes, Singer Sewing Machine Co..... 1,656

‘“Velvet-Box Plait,”” for millinery and straw
hats, Gage Brothers & Co
“Wings and Bows,”” for millinery a
hats, Gage Brothers & Co.....cvvvvnnenns

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
given, Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions nemed in the fore-
golng 1list. TFor terms and further particulars
address Munn & Co., 361 Broadway, New York.

—

is exemplified in
the Sy-crLo Closet,
the construction
and action of which
ends at once all the
subtle dangers of
diseaseraising from
1mproper cleans-
ing; the escape of
sewer gas; the ab-
sorption of poison
by the material of
which common
closets are made
(iron for instance);
and the gradual discoloration ¢ f those
interior parts which furnish a prolific
breeding-ground for mllhons of death-
dealing bacilli.

The action of the Sv-cro is two-fold.
Besides the copious flush of water,
there is an irresistible syphonic action,
which, like a powerful pump, literally
pulls the contents through the outlet
channel, cleansing, scouring, polish-
ing as 1t goes, leaving the INSIDE of
: the pipe as clean and smooth as a china
bowl. And thisisa truism because the
Sv-cro is solidly constructed of china
—pure white china—without joint or
break orrough place insideoroutto fur-
nish lodgment for dirt or disease germs.

SY-CLO
Closet cut
in half
showing the
interior
construction

The Solution of
Perfect Sanitation

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

TRADE MARK

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

Lavatories of every size and design
made of the same material, and onr
the same principle, as the Sv-cLo.

POTTERIES SELLING COMPANY,
Trenton, N, J.

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

LET US BE YOUR FACTORY

WRITE FOR ESTIMATE ON ANY ARTICLE
YOU WANT MANUFACTURED .
MoDELS, EXPER.

\

WoORK

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

970 Hamiiton 8t., Cleveland, O.

F rietionless
Metal

[ \. umn A babbitt
El 4

I umtmum il :::t ame

implies. Satisfied customers are the best argument. You can reduce ex-

pensés in the plant by reducing 1ong expensive stops and tearing down

of machinery to babbitt it, by the use of Frictionless.

Tenn.

Corliss huglues, Brewers
and Bottlers ‘Machinery. THE VILTER

——
lld MFG. (O.. 899 Clinton $t., Milwaukee, Wis.

MUDEI.S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, 24 Frankfort Street. New York.
RU B B ER. Expert Manufacturers

Fine Jobbing Work
PARKER, STEARNS & C0., 228.229 South Street, New York

Ex erlmeutal Work. Designs for Automatic Machinery.
. MAYER, M.E., 1131 Monadnock Bl., Chicago, 1l1.

DRYING MACHINES, S WORRELL

Hannibal, Mo.
THE NATIONAL

MODEL WORKS,
Experimental Work Models, Patterns, and Light
Manufacturing. 87 Fifth Avenue, Chicago.

THE §
____ STE

SCHWERDTLE STAMP
EEL STAMPS LETTERS & FIGURES
RIDGEPORT - CONN.

Experimental & Model Work

Cir. & advicefree. Wm. Gardam & Son. 45-561 Rose St,N.Y

A Mail Order Business.

Frictionless Metal Co., Ch 8t., Chatt
s‘a rl Acknowledged by shrewd business men
one of the most pleasant and profitable
business in the World. Stop working for others—big
proﬁts money comes with orders—our plan for starting
inners is a sure winner and offers you a cbance to
§ in business for yourself. Full particulars for stamp.

A. FRANKLIN-HOWARD CO., Kansas City, Mo.

EYE BENDERS

Make your eyes by using our band power

bending machines. Take stock up to 13§

inch and bend up to 7 inches diameter.
Write to-day for catalogue.

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

SOCIALISM

The most important question of the day. Get posted.

Read the greatest Socialist magazine in the world.

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

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

NOVELTIES & PATENTED A
| MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOCL WORKS, Creve LAND 0.

Ele t Supplies, Telephones, Novelties, Dynamos,
‘ C I’Ic motors, fans, batteries, lamps, bells, belts,
hookmt 8. Bigcatalogdc. Undersell all. Want. agents,

LECTRIC WORKS, Cleveland, Ohio

OHIO
L]
@ Magical Apparatus.
EN Grand Book Catalogue. Over 700 engravings
25¢, Parlor Tricks Catalogue, free.
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York.

MASON'S NEW PAT. WHIP HOISTS

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

Manfd. by VOLNEY W. MASON & CO., Inc.
Providence, K. 1.,

Circular free. W onderfu
automatic teacher. 5 stvle
42 up. OMNIGRAPH
CO0., Dept. 52, 89 Cort-
landt St., New York.

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

“ VE “ I“ H s largest equipment; lowest pric-
es. Send sample or

model forlow estlmate and best expert advmeF R E
THE EAGLE TOOL CO., Dept. A, Cincinnati, O.

Watch Making and Engraving School

We teach the trade thoroughly in three to six months.
You can earn money whilelearning. Positions guaran-
teed to graduates, Terms most reasonable.

Kansas City Polytechlﬂc Institu
1021 Grand Avenue, ansas City, Mlssourl

RAZOR SAFETY FREE

Better than the $5.00 kind. Mail us your dull razor and 35 cents and
we will return your razor sharpened aud also give you our Satety Guard
and Free Booklet telling how to shave and home your own razor as well

as an expert.
A. GOQDRICII,
48 W. Madlson St., Chicago

STEEL TYPEWRITER TYPE
‘We make, or will furnish complete outfit for making‘
:il}"%t, les. NEW YORK STENCIL WORKS,

Established 1864

assau Street, New York.

DO YOU
Want your PATENTS Developed ?

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

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

LEARN WWATCHMAKING

We teach it thoroughly in us many months as it
formerly took years. Does away with tedious apprer.-
tlces!np Money earued while studying. Positions se-
cured. Easy terms. Send for catalog.

ST. LOU1S WATCHMAKING SCHOOL, St. Louis, Mo

“We Analyze Everything”

_ At Reasonable Rates

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

MAX D. SLIMMER, Ph.D., 403 Ellsworth Bldg., Chicago
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New York BB] {ng and|( REO
Packing Go. $1,250

LIMITED Touring Car
16 h. p., 1600 lbs., 90-in. wheel
base, 5 passengers, side door de- : Model H, 80 h. p. Touring Car

o= ot 2,600 |
tachable tonneau. Speed 35 miles | £.0.D. Detroit. (Lamps not inciusded) M
per hour. $1,250 £. o. b. Factory, X

“ i

Manufacturers of High Grade

Rubber Belting =

.J< | Thorough mecham’-

= N .o ,
Every REO cal finish—so fine ml
Sells a REO | il and minutely wrought I8

Diaphragms, Dredging Sleeves, Wherever REO cars appear they quickly form an endless chain of success—sales fol- [}
Emery Wheels; Air Brake, lowed by splendid performance; followed in turn by splendid sales. An origin, a record {}: as to bespeak more
S Sucti d Gard and an appearance which sells the first car almost on sight; a consistent ‘‘ making-good ** , .

team, uction  an LAt of every promise, which sells the others before they are seen. than Ordlnary pams
Hose. etc. Mats Matting ** We have driven our REO five thousand miles. with a repair bill—exeepting tires—of less than

N . ’ ? e two dollars,” writes /¥, R. Strait, Wolcott, N./J. d kill . f
Interlockmg ’ Rubber T]llng, ‘It is the only car I ever saw that would take our highest hills without change of gear,” asserts an S IS One 0
K D. Clark, President Akron Savings Bank, Akron, {owa.

Also manufgcturers of moulded These are only of the countless examples of REO’S making good. the many fea,tures
and  special rubber goods of REO Motor Car CO- R. E. 55i%° Repartment, Lansing, Mich, 0. that make the
every deSCrlpthn. t Agencies throughout the United States )

Write for catalogue.
91-93 Chambers St., New York

\ “STANDARD®®
Two-Speed Automatic Coaster Brake Hub

Makes wheeling a delight, eliminates the druugery Donot waste money

on experiments when you can buy a perfect attachment all in one hub.

Our little booklet tells all about it and is mailed free. Write to-day.
THE STANDARD COMPANY - -- ~ -  Torrington; Conn. for its smoothness
of running and virtually
- trouble-proof in its construc-
tion. his carefulness of
building, coupled with me-
chanical principles of proven
correctriess,. result in never-
failing dependability of ser-
vice—in surprising economy
of maintenance.

Cadillac value is most
apparent under the severer
tests of travel. Ask your
dealer to give you a demon-
stration. His address and
ilfustrated Booklet TN “sent

on request.

‘Stationaries, Portables, Hoisters, Pump-
\} ers, Sawing and Boat Outfits, Combined
w1th Dynamos.

Gasoline, Gas, Kerosene,
Slelm’i for ﬂC:J,talogu,e . STEAM US E R S
State Power Needs.
GHARTER GAS ENGINE CO., Box 148, STERLING ILL.

(] (]
TO PROVE thnt Duss’ “Tip Top? is alnnuw Paﬁklnu

the best and simplest device for making
100 coples from pen-wriiten and 50
coples from typewritten original, we will

BytheBRUOKS System

10,686 ‘NOVICES

snip complete duplicator, cap size, The original and onl enuine —most of them W1th no tool experience
without deposit, on ten (10) g vy e whatever—built boats by the Brooks System

e s i last year. Over fifty per cent. have built
t‘;;’&’fﬁi‘;ﬂ.}? :; $ 5 Net red sheet paCkmg' . t?nselrysgcond boats.. Many bave established
o B 531 per cent. or The only effective and most themselves in the boat building business.
ThePelix A, B DausDu liator Co., Daus Bldg., 111 John8t, New York i ino i _
P £ ' economical flange packing in ex of material from a ful size pattern you
boat—Launch—or Yacht—in your leis-

If you can drive a nail and cut out a piece
. istence. ure time—at home. -
Bausch & Lomb

of material from a full size pattern—you
’ H The Brooks System consists of exact
Can t blow Rambow out. size- printed- pager atterns of every

. part of the boat—with 5etmled instruce Model K, 10 h. p- Runabout, $750
"MAG NIFIERS For  steam, P hot or cold ;313;:: tg%';&, s:;fgf FRE ol ) Model M, Light Touring Car, $950
_water, acid and ammonia joints, . . bS5 material required and. howr 10, @74kl Model H, 30 h. p. Touring Car, $2,500

For the ready examina-
tion of small articles,
punches, dies, engravs
ings, - edges, recesses,
etc, for die makers,
pattern makers and all
fine mechanical work.
Nothing is so handy as
aB &L,

Pocket Magnifier, Price $1.00 postpaid
Bausch & LombOpt. Co., Rochester, N.Y.

NEw YORK BosToN WASHINGTON
CHICAGO SAN FRANCISCO

Beware of imitattons. Au you need is the Pattems‘ costing from
$2.50 up—and materials from $5.00 up.  Only
Look for the trade mark—the common household tools required.

. T . . We also furnish complete boats in the
word Rainbow in a diamond in Knock Down form-—ready to put together.
black, three rows of which extend
the full length of each roll.

Model L, 40 h. p. Touring Car, $3,750
All prices {. 0. b. Detroit.

Cadillac Motor Car Co.,
Detroit, Mich.

Member Asso. Licensed Auto Mfrs. |
] ;

Satisfaction guaranteed or money refunded.

Our big free catalog tells how you can
build boats all styles—all sizes.

BROOKS BOAT MFG. CO,
(Originators of the Pattern System of Boat Building)
405 Ship St., Bay City, Mich., U.S.A.

Manufactured exclusively by

PEERLESS RUBBER T1FG. CO.
16 Warren St., New York

— |
‘UFK/N CRUDE ASBESTUS Electrical Engiﬁeé_ring

TAPES AND RULES DIRECT FROM MINES and Experimental Work ot Every Description
We have every facility for producing first-class work
ARE THE BEST.
tor sale everywhere. - Send tor PREPARED R. H. MART'" é’ﬁ?&??’{hr&%ﬁ?my is equipped with modern ma-
: LUFK;tglog:%;fE co ASBESTOS FIBRE | ofFICE, ST.PAUL BUILDING C. F. SPLITDORF The  Owl sees only at
' Saginaw,-Mich., U.S. A, i for Manufacturers use 220 B’way, New York. | Engineering Dept. 17-27 Vandewater St., N. Y. City / ﬂ?g;l:'e,gz% I;Ifw?;sria;h?;y.
New York and London. 7 The SOLAR light covers both

the distance and also right up in
front of the car.
Other consiructions go to one ex-
treme or to the other—you get light
80 far abead that you lose the Joca-
tion of* the obstruction by the time
you reach it. Or you can't penetrate
the darkness far enough ahead to
dodge trouble when you meet it.
This combination of finely
ground mirrorlens and front
reflector gives more light
with less flicker than you
can get in any other way.

—ﬁim-zm%n%

HKENOSHA  Wwis.
NERYORK Qffcs, 1] WARREVST.,

{T PAYS BIG H n

Peblic With 0 |0|] CIUIes

Public With U

CE NECESSARY

a.s out inutruction Book and

\ ‘‘Business Guide” tells all. We

furnish Complete Outfits with

Big Advertising Posters, etc.

Humorous dramas brimful offun,

travel, history, religion, temper-

ancework and songs_illustrated.

One man candoit. Astonishing | s
portunity in any locality for H

a man with a little money to show Y ¢

in churches, school houses, lodge )

halls, theatres, etc. Blg profits each entertainment. Others | *s{

du n:, why not yon? It's easy; write to us and.we'll tell you L3S,

AMUSEMENT SUPPLY CO. 467Chemlcal Baok Bld¢., CHIGAGO:

That intimate intermix- -
ing so necessary to good . paint
cannot be produced by paddling, even
though the right ingredients be wused and in
the right proportions. “That is why lead and oil
hand-mixed paints do not go as far nor Wear as long as

; 3
All varieties at lowest prices. Best Kailroad
A ﬁ MCONEY BMﬂdAKEBlR e | PA I I 0 N Track and Wagon or Stock Scales made.
” Otov%‘ or.lcwts&i lll lnfzh OCks [ Te.' Also 1000 useful articies, including Safes,
f ]‘34es i ﬁst%stn mplest, Cd eapest | ¥ - Sewing Machines, Bicycles, Tools. etc. save
achine. Fully guarantee R Money. Lists Free. CHICAGO SCALE Co.. Chicago. IIl.
THE PETTYJOHN CO, REI -
615 N. 6th Strect, Terre Haute, Inc. g
:::‘ ° s E N |
MENNEN’S| & I '
o~ Y 1'::.. g s EEL | PENS |
TOILET |/ p AI NT 5 I .
.l.. N v .
POWDER| | e Pa ™8 A |
:'_.. +'h e materials used in Sun-Proof Paint—zinc, lead and silica, strictly pure lingeed ) TA"DAHD MEH'GA" BHA"D

After Shaving.

Insist that your barber use Mennen's
‘Toilet Powder after he shaves you,
It is Antiseptie, and will prevent any
of the skin diseasesoften contracted,
A positive relieffor Prickly Heat,
Chafing and Sunburn, and all afflictions ofthe skin, Removes
all odor of perspiration. Get Mennen’s—the original, Sold
everywhere, or mailed for 28 cents. - Sample free.

GERHARD MENNEN CO., Newark, N.J.

oil and the best turp entine driers—make good paint w|
tioned and ground and ground and mlxid ans mlxedhelr:l l:;aoel::‘:;]ﬁ'ypcrgll:?"
structed mills. Patton’s Sun-Proof Paints are sold by reliable dealers,
whose business existence depends upon the .continued patronage of
satisfied customers, For paint mformauon and a_pretty
souvenir, free, ‘address

FOR OVER FIFTY YEARS ‘1
Have been subjected to the test -
of years and are recognized for-
all purposes The Best.

SPENCERIAN -PEN CO.
~ 349 Broadway, New York.

EEBBBD

PATTON *PAINT COMPANY
27 LAKE STRXEET
"MU.WAUKEE Wis,

- S TOOLS &CYCLES ’R:
. FMANNOCITIN -V KD
CHBESLY&CO.CHICAGO ILLUSA
15 to 21 South Clinton Street.






