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HEAVY TRAFFIC THROUGH THE NEWLY·OPENED 

HUDSON TUNNEL. 

The ceremonies attending the opening. of the up
town twin tunnels of the McAdoo system below the 
Hudson River were carried through with marked en
thusiasm ; and the popularity of the new. route is at
tested by the fact that, during the first twenty"four 
hQurs, 70,000 people were carried· to and fro beneath 
the river. The value of this route, as forming it link 
in the chain of continuous communication between 
New Jersey and New York city, is evidenced by the 
fact that already a contract between the Erie Railroad 
and the Hudson River. Tunnel Company has been 
signe(i, and the president. of .' the railroad has an
nounced that connection: with the new tunnels will be 
made within a few months' time. Although the new 
route will prove to

' 
be of great convenience to long

distance passengers �rriving over the transcontinental 
lines that have their termini in Jersey City, its most 
marked effect will undoubtedly be felt in promoting 
suburban travel in New Jersey, by placing the charm
ing residential towns and districts .of. that State with
in easy and convenient touch of the business sections 
of New York. Moreover, the obvious advantages of 
having direct communication with New York without 
change of car will prove a stimulus to the railroads 
to electrify their suburban lines, and equip them with 
electric trains that can pass through the tunnels to 
the New York terminus. 

.. I ••• 

DOUBLE-DOOR .CARS FOR SUBWAY CONGESTION, 

Mr. Bion J. ArnOld, the engineer who was called 
in by the Public Service Commission to make a study 
of the improvement of Subway transit .• facilities in 
New York, has reported to the ComIJ?ission that the 
real solution pf. the problem of accelerating travel in 
the Subway. is to be found in the car. . He recom
mends that the present cars be equipped with double 
doors at the ends of each car, with a view· to separat
ing the streams 'of entering and leaving passengers, 
and gE!tting rid of the interference which lies at the 
root of the present delay. Mr. Arnold has thus laid 
his hand upon the very feature to which the SOIEN

TIJ>IC AMERICAN for several years has pOinted as the 
true cause of tra:ffic congestion, not merely upon the 
Subway, but upon all railroad lines that are over
crowded. Long before the' Subway was opened.! indeed, 
we urged that the side-door car was absolutely indis
pensable, if the full capacity of the system was to be 
realized. 

Mr. Arnold recommends that a second door be pro
vided at. each end of the car immediately adjoining 
the pocket into which the present doors 'slide when 
they are opened. The present doors are to. be used 
exclusively by passengers boarding the car, and the 
new doors by those who are ie�ving it. As the mat
ter now stands, when an expresS car draws up to the 
platform, a closely-packed crowd of passengers inside 
the door of the car finds itself confronted by another 
densely-packed crQwd of passengers outside the door. 
Under the new system, .. the two crowds will be sep
arated; and. the instant thp. doors are opened, the one 
crowd will find uno.bstruCted entrance into the. car, 
and the other unobstructed exit from it. The time 
for load.ing and unloading, as far as the movement of 
passengers is concerned, will thus be cut in half. 
Moreover, he suggests that the present method of 
opening the doors by hand, and of signaling by bell 
cord, be replaced by the use of pneumatic means for 
opening and closing doors, with automatic "go-ahead" 
indicators to the motormen, which will operate the 
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moment the last door is closed. By these changes Mr. 
Arnold estimates that the time taken for unloading 
and loading trains at stations will be reduced from 55 
seconds to 30 seconds, and that the capaCity for trains 
through a .given station can be raised from less than 
thirty to forty per hour. 

URGENT NEED FOR THE CATSKILL WATER SUPPLY. 

The new system for the supply of pure mountain 
water to New York city is the most extensive project 
of its kind ever undertaken. The Catskill water is 
noted for its purity and abuI!dance ; and when New 
York decided to go back into the mountains, and drive 
tunnels and build dams and dikes for collecting and 
impounding the water, it planned everything on a 
most ambitious scale, with a view to anticipating the 
exceedingly rapid growth of New York city which is 
certain to occur with the years to come. The main 
sources of supply are to be drawn from four creeks, 
Esopus, Rondout, !:Schoharie, and Catskill. The total 
area of all the watersheds is over 900 square miles, 
and their combined supply, when they have been fully 
developed, will exceed 800 million gallons daily. The 
works which are now projected will have sufficient 
capacity to b1'ing into the city every day not less 
than 500 million gallons. 

That there is urgent need for the construction of 
these w�rks is .proved by a consideration of the facts 
regarding the present consumption of water by New 
York city, and the maximum present capacity of the 
aqueducts through which the city's wl1ter supply is 
brought in. At present the Croton water flows to 
New York through two conduits, known as the "Old" 
and the "New Aqueduct," whose combined maximum 
capacity is 380 million gallons per day. Now, during 
one month',of last year, the city used an average of 
345 million gallons per day,. all of whjch was drawn 
through the aqueducts from the Croton watershed. 
The rate ,Of increase of consumption of ·water by the 
city for seven ye�rs past haS been. 15 million gallons 
per daY each· year; so that at this rate of increase the 
city will, soon be calling for more. water. than the 
existing aqueducts can carry. Furthermore, the safe 
average yield ·of the Croton watershed per day in a 
series of dry years is only 336 million gallons per day. 

What the city's· future demand for water will be is 
shown from the following figures. l'o-day the popu
lation of Greater New York is about 4,350,000. The 
total consumption of water is 500 million gallons per 
day, of which the Croton system, when completely 
developed in 1910, can furnish according to the figures 
of the Board of Water Supply only 336 million gal
lons. At the end .of .1915, it is estimated that the 
population of Greater New York wili be 5,260,000, and 
its water consumption 710 million gallons per day, or 
250 millions above the present available supply. It is 
estimated that by the yea'r 1930 the population will 
have .increased to almost 7,000,000, and the consump
tion to over:1,000 million gallons daily. 

It sh��ld be a source .of the liveliest satisfaction 
to the veople of thiA city. that inths' present serious 
emergency, the task of providing .a. new supply of 
water is in the hands of a .Board who have succeeded 
in organizing their working. forces without the least 
interference from politicians. It .is the boast of the 
chief engineer, Mr .. Waldo Smith, that he has been 
able to select his large staff. of engineers purely on 
their merUs. Moreover, the recent attempt to exercise 
political control in the matter .. o� the. letting of the 
$12,000,000 contract for the Olive Bridge dam, proved 
to be .an ignominious failure, .. the higher courts decid
ing that the action Of. the. Board in rejecting the lower 
bid,. on the ground that .its engineers pronounced it 
impracticable, was. entirely justifie!I. 

• I .�I • 

THE ALLEGED PATENT OFFICE FRAUDS. 

For the first tiIlle in its honorable history of over 
a century, an; official of the United States Patent Of
fice.is charged with' a crime so serious in its nature, 
that every ma.nufacturer, every inventor, and every 
patent lawyer will fi�d ,It hard to give it credence. 
Upon information furnished by the Commissioner of. 
Patents, a grand jury has indicted Ned W. Barton, 
ThirdAssistant Examiner of the U:nited States Patent 
Office; . Henry E. Everding, a patent attorney; and 
John Allen Heal.lY, an inventor, for .having entered 
into a conspiracy to appropriate the discoveries of in
ventors, and in furtherance of this end 'with having 
destroyed and falsified Patent.· 0tnce. records. The 
Patent Office .examiner in question is· an able man, 
who enjoyed the respect and confidence of. his col
leagues ; the patent attorney occupies an enviable 
position as a patent expert of' ability; the inv�ntor 
involved has m.ade a name for himself as an inves
tigator of exceptiona� ingenuity, if not genius, whose 
dogged pertinacity enabled ·him .. to perfect inventions 
which promise radically to improve our methods of 
lighting. The indictment alleges that on January 19, 
1905, Heany made an application for Letters Patent 
covering an invention for a tungsten incandescent elec
tric' lamp. It is charged that an official letter ad
dressed by the Commissioner of Patents to the in-
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ventor on March 28 , 1905, and an amendment filed 
July 27, 1905, by the attorney, were destroyed, and 
that Barton, conspiring with Everding and Heany. 
substituted for the 'original application of Heany new 
papers, in which were incorporated the ideas of in
ventors who ·had also filed applications for patentb 
which covered inventions in the same field, and which 
necessarily came before Barton to pass upon, so ,that 
Heany's application, bearing as it did the original 
date of filing, falsified, naturally took priority. In 
order to carry out such a scheme, it was necessary 
to destroy original records, to file substitutes, and to 
change the dates of receiving stamps. 

The carbon filament lamp remains to-day what it 
was . when Edison brought it to perfection in 1879. 
In the twenty-eight years that have elapsed since that 
time, not a single notable improvement has been 
made to increase its efficiency, which circumstance in
dicates not that inventive ability is lacking on the 
part of the great lamp companies, but simply that 
this type of lamp has reached the end of its possible 
development. It was not astonishing, therefore, that 
some attempts should be made to devise lamps of a 
totally different character. It was known that sev
eral elements are infusible enough to serve as lamp 
filaments if they (;an only be made in that form. 
Among them tungsten seemed promiSing. The tem
perature at which carbon volatilizes is considerably 
lower than that of tungsten, which means that a 
tungsten filament can be subjected to a considerably 
higher temperature than a carbon filament. From 
this circumstance alone we may conclude that the 
tungsten lamp will be more efficient than the carbon. 
The chief difficulty is the producti.on of pure tungsten 
filaments. The very infusibility of the metal is the 
chief obstacle to its being made into wire ; for such 
metals are generally obtainable only in a fine powder 
by reduction from their oxides, or in partially fused 
lumps which contain carbon and are not in a condition 
suitable for wire drawing. Mr. Heany attacked the 
problem twelve yearS ago. That he was successful 
may be gleaned from the fact that for five years he 
has been manufa,cturing tungsten lamps on a commer
cial scale, and that the best ,metallic lamps now on 
the market are of his invention. The problem was 
also attacked in recent years by Dr. Alexander Just 
and Franz Hanaman, by Dr. H. Kuzel, and by the 
Welsbach Company. With all of these men Mr. Heany 
naturally came into a legal conflict of international 
character and importance. Their respective claims 
to priority have not as yet been finally adjudicated. 
The victor in the struggle will have practically a 
monopoly of the metallic-filament industry. 

The patent with' the f<tlsification of which Barton, 
Everding, and Heany are charged is not basic, cover
ing as it does merelY," the use of very fine filaments 
of tungste� mounted in an electric lamp in sucll a 
manner that they can be used practically and per
fectly as an ordinary carbon filament is used. If  the 
charges are sustained, no doubt Mr. Heany's more 
vital patents may be made the subject of investigation . 

The very rigid system of recording cases as they 
ar.e received in the Patent Office, the searching nature 

'of the inquiry which is conducted in every interfer
ence case, renders any attempt such as this is alleged 
to be almost foolishly reckless on the part of the 
examiner. He must inevitably be detected. The in
cident, astonishing as it is, should occasion no alarm. 
In the present case, common sense and fairness de
mand that judgmel!t be suspended' until a jury has 
declared the men at the bar innocent or guilty. The 
Patent Office needs no defense. It has been the one gov
ernmental bureau that has been conducted with abil
ity and without a trace of corruption. Commissioner 
Moore has put it: "No examiner has ever been shown 
false hitherto to the trust imposed upon him in all 
the one hundred :md eighteen years of existence of 
the United States patent sYstem. " 

• • • 
Some interesting experiments concerning the possi

bility of dispatching messages by kites have been car
ried out at Brighton, England, by Mr. S.  H. R. Salmon, 
a meteorological scientist. He designed a special kite 
of the diamond-box type, fitted with a keel to insure 
additional stability and provided with a line 400 feet 
in length carrying a drag 30 feet long and weighing 
12 pounds. A wooden bottle was attached to the kite, 
containing a message requesting the finder of the bot· 
tle to return it to him with full information as to the 
point where picked up, etc. This was sent into the air 
from the beach at Brighton in a wind favorably blow
ing toward the coast of France, but the kite was never 
heard of again. A second kite was then built, vary
ing in design, being of the rhomboid box type, carrying 
a shorter length of line and a lighter and longer 
drag, the measurements being respectively 200 feet, 
6 pounds, and 66 feet. This was launched in the same 
way as before, and in less than twelve hours was 
picked up at Vierville neat Calvados in France, after 
traveling 103 miles. A third experiment was equally 
successful, the kite fouling a fishing boat 1% miles off 
Berck, a distance of 75 miles from Brighton. 
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THE HEAVENS IN MARCH. 

BY HENRY NORRIS RUSSELL, PH.D. 
Qur map shows clearly the principal constellations. 

The finest group is in the southwestern sky, in and 
near. the Milky Way. Argo, the southernmost of these, 
is seen only in southern latitudes, but Canis Major 
above it is one of the ornaments of the sky, and Qrion 
is even more so, though it contains no one star equal 
to Sirius. Above these groups are Canis Minor and 
Gemini, the last almost overhead, while Auriga is 
northwest of the zenith and Taurus west of it, lower 
down. 

These constellations contain seven stars of the first 
magnitude (marked by the largest circles on the map) 
which is one-third of the whol� number of such bright 
stars in all the heavens. 

Aries is setting, a little north of west. Venus and 
Mars, whIch both pass through this constellation dur
ing the month, are much brighter than. any of its 
stars. To the right of Aries is Andromeda, and 
above this is Perseus, whose most remarkable star is 
the variable Algol (shown on the map). This star 
loses about three-quarters of its light at regular in
tervals of 2.  days 20 hours and 49 minutes, and it is 
known that the obscuration, which lasts about eight 
hours altogether, is due to its eclipse by a dark com
panion, which revolves-
abuut it very near it. 
Eclipses of this sort, visi
ble in the eastern United 
States, take place at 7 P. 
M. on March 2 (Eastern 
standard time), at 9 P. M. 
on the 22d, and 6 P. M. on 
the 25th. The times of 
the other minima (which 
are unobservable here) 
can be found by adding 
multiples of the period. 

0'1' the northern constel
lations, Cepheus and Cas
siopeia are below the pole 
on the left, and Draco and 
Ursa Minor on tne right, 
while Ursa Major is high 
up in the northeastern 
sky. He is high up in the 
east, below Jupiter, which 
is in Cancer, and very 
high. 

Virgo and B06tes are 
just rising, and in the 
s o u  t h e  a s t Hydra has 
dragged about half its 
e n o r  m 0 u s length into 
sight. 

THE PLANETS. 

Mercury is morning star 
all through the month, but 
is not well visible until its 
end. Qn the 27th he 
rea c h e s his g r e a  t e s t  
elongation, nearly 28 deg. 
from the sun. At this 
time, however, he is a 
good way south of the 
sun, and consequently he 
rises only about an' hour 
before him. 

Venus is evening star, 
and is now exceedingly 
conspicuous, . setting at 
about 8 :  45 P. M., in the 
middle of the month. She 
is growing brighter as 
she approaches us, and is 

At 9 o'clock: Peb. 8. 
�t 8lh o.-clock: Feb. U. 
At 8 o'clock: ,eb, 21. 

visible- in broad daylight if one knows just where to 
look for her. Qn the afternoon of the 5th she is about 
6 deg. north and 3 deg. west of the moon, which may 
help in picking her up. (The diameter of the moon 
measures about half a degree.) 

Mars is also evening star, and is moving slowly 
eastward through Aries into Taurus. Venus is over
taking him, but she does not catch up with him till 
early next month. 

Jupiter is' in Cancer, visible almost all night, and 
finely placed for observation. 

For the sake of those who have telescopes, we m' 
remark that eclipses of his satellites occur as followb. 

The 1st satellite disappears behin{l the planet on 
the 18th at 10 P. M. and comes otit of eclipse on the 
other side at 1 :  30 A. M. . The later eclipses follow 
regularly at intervals of 1 day 18% hours. The simi
lar data for the other satellites are : 

Eclipse of the 2d, March 2, noon to 4 P. M_ 
Eclipse of the 3d, MarchI, 7 P. M. to 2 A. M. 
Eclipse of the 4th, March 1, 6 P. M. to 11 P. M. 

and thereafter at intervals of 3 day's 1314 hours, 7 
days 4 hours, and 16 days 18 hours, respectively, 
Half way between every two eclipses the satellites and 
their shadows travel across the planet's disk. The 
evening of the 26th is especially notable as the 1st 
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satellite is eclipsed, while the 3d and 4th and their 
shadows transit over the disk. 

Saturn is in conjunction with the sun on the 20th, 
and is practically invisible this month. Uranus is 
morning star in Sagittarius, too low to be well seen. 
Neptune is in Gemini, and comes to the meridian 
about 7 : 20 P. M. on the 15th. 

THE MOON 

New moon occurs at 2 P. M. on March 2, first quar
ter at 5 P. M. on the 9th, full moon at 9 P. M. on the 
17th, and last quarter at 7 A. M. on the 25th. The 
moon is nearest us on the 1st and the 29th, and most 
remote on the 13th. She is in conjunction with Mer
cury on the 2d, Saturn on the 3d, Venus on the 5th, 
Mars on the 6th, Neptune on the 18th, Jupiter on the 
13th, Uranus on the 26th, Mercury again on the 29th, 
and Saturn on the 31st. 

Princeton University Qbservatory. 

SAND BUILDING-BRICKS. 

The increasing use of building-bricks or blocks made 
of sand and cement in Europe has given rise to a num
ber of questions as regards the various qualities of 
this building material ; and at first the manufacturers 
(usually on a small scale and working independently 
of each other) were not able to answer such questions. 

NICHTSKV: FEBRUARY AND MARCH 

At present, however, they are in posseSSion of more 
and more data, gOing to show what the material can 
and what it cannot do. 

As regards resistance to frost, Herr Carl Dickow, 
of Trebitsch, writes that he had a boatload of these 
blocks· which were exposed during the winter to the 
very severest frost ; some of them being partly under 
water. In the spring, when the snow was gone, the 
blocks withstood the alternate freezing and thawing 
action very well. 

As regards their weight and lack of porosity, it 
hould be borne in mind that like should be compared 

with like. It is not fair to compare the weight of 
sand blocks, standing 3,200 pounds pressure per square 
inch, with soft inside clay bricks st.anding only 1,280 
pounds,. and then complain that the sand blocks weigh 
a few ounces more than the others. A sand block stand
ing 3,200 pounds pressure should be compared with 
the so-called "klinkers" or hard-burned brick (for 
which only 2;000 pounds' crushing strength is re
quired). But "klinkers" weigh 10% pounds against 
the 71k' to 8 pounds of the sand blocks. And as in 
any case bricks, as well as other building blocks, are 
nowadays brought . to the place where they are laid 
by elevators instead of on laborers' shoulders or 
backs, the question of weight should raise no prejll-

dice in the minds of those who have to carry them ; 
it is only a question of the weight on the foundations. 

It is a well-known fact that good "klinkers" absorb 
only a very small amount of water, as their surface 
is not only smooth but practically coated with a glaze. 
For this reason they must be laid in cement morta,. 
But the sand blocks with a crushing strength, called 
for by the municipal building authorities, of 2,000 
pounds per square inch, are porous enough . to be 
laid in ordinary lime mortar, even when it is per
mitted by the building inspectors to use them instead 
of "klinkers." 

The matter of bad· smell has often been laid at the 
door of the new building material. This, however, 
should be only. when they are just from the works, 
or when 'they are laid up just after being wetted by 
the rain ..  As, however, the crust gets harder and 
harder with time, the odor is not perceptible when it 
is time to paper the rooms. 

Qne advantage of the sand blocks is that as they 
are always rectangular, and have smooth faces and 
sharp edges and corners, there are not so many 
"wasters" as is the case with bricks, where there are 
often many that are badly burned or only half burned. 
This enables more rapid work, outside of the question 
of saving in the material itself. The sand blocks 

At 9 o'clock: Mar. B. 
At .8� o'clock: Mar. 16. 
.At 8 o'clock: lIIar, 23. 

break less in handling and 
laying than the burned 
clay bricks ; they are also 
of more regular quality. 
Further, there is no dif
ficulty in making radial, 
half, and quarter blocks, 
so that they are convenient 
for architects who wish to 
have special ideas carried 
out. 

The sand blocks are 
free from saltpeter-a free
dom which is not shared 
by most clay bricks. They 
have the great advantage 
that they call for no plas
tering in cellars, work
shops, and workrooms, or 
even in corridors, this ef
fecting a great saving in 
construction. 

Further, the blocks may 
be used in work where 
color schemes are carried 
out. 

As regards fireproof 
qualities, reference may be 
made to the burning of 
the Virksche sand-block 
works in MalChow, Meck
lenburg. From the report 
concerning this fire the fol" 
lowing is taken : 

"The two stacks, which 
remain standing, and one 
of which was made of the 
best clay bricks, and the 
other of sand' blocks, pres
ent the most remarkable 
appearance. The latter is 
entirely unchanged in its 
external appearance; the 
blocks remain smooth and 
sharp-cornered, although 
they were subjected to a 
heat so intense that the 
lightning-rod was melted. 
The stack built of clay 
bricks did not experience 

such intense heat, as is shown by the unchanged con
dition of the lightning rod ; but for all that, it showed 
considerable damage. A cross of white hard brick built 
into this stack was uninjured, while the ordinary brick 
surrounding it was notably injured." 

Tests of the fireproof quality of the new material 
have been made by the building authorities in Ham
burg, Rostock, Colberg, etc. ; but the most important 
were those in Berlin. The report concerning them 
states that "good lime and sand blocks are equal, in 
resistance to fire and to water-jets, to the ordinary 
burned bricks." 

A further advantage claimed for this material is 
that it permits perfect bond between the mortar and 
itself. 

••••• 

Drill bits that are to be used in sandstone should be 
tapered somewhat and then fiattened instead of drawn 
to a cutting edge. When a chisel bit is used for drill
ing sandstone the bit is apt to wear sharp. Rock drill 
bits for use in medium hard rock sheuld have sharp 
chisel bits, so that if the hardness of the rock 
increases, the angle of the bit will become more blunt 
and the cutting edge become shaped to a curve instead 
of a straight line, which will prevent the chip;)ing off 
of the corners.-Engineering. 



EXPERIMENTS WITH RECENT FRENCH AEROPLANES. 

The photographs which we reproduce herewith show 
the Gastambide-Mangin aeroplane in flight and its 
appearance after the accident which happened during 
its first test, as well as the constructural details of 
the new Farman and Blericit aeroplanes. 

The first-mentioned aeroplane was fully described 
in the SCIENTIFIC AMERICAN of January 18. During 
the first experiments which were made with it at 
Bagatelle on February 14, this machine, mounted by 
M. Boyen, succeeded in making a short flight of 
about 150 feet. This first flight was so successful that 
the aviator thought he could do even better. In the 
subsequent trial, after the machine had run along on 
the ground for 250 to 300 feet, it rose in the air and 
covered a distance of neariy 500 feet, though swaying 
all the while to the right or to the left and varying 
in its height above the ground continually .. The flight 
was suddenly terminated by a dive sideways, as the 
result of which the bow and the propeller dug forcibly 
into the ground, the machine turned a somersault, 
and came to rest upside down. The resulting damage 
is apparent from the photographs. The aviator re
ceived no serious injury and was able to crawl out of 
the wreck unaided. 

This wrecking of the Gastambide-Mangin aeroplane 
upon its first test is only a repetition of what has 
occurred to almost all the other monoplanes that have 
been built and experimented with abroad, and it would 
seem to show that this type of machine is extremely 
dangerous and unstable, even though the constructors 
make use of the dihedral angle for the purpose of 
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enhancing its transverse stability. The machine had 
no horizontal rudder or no balancing tail of any size, 
and it may have been due to this fact that it made a 
sudden dive. In their effort to obtain simplicity the. 
constructors evidently failed to pr.ovide proper means 
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Side and Plan Diagrams of New Farman Aeroplane. 

The front planes are not in superposed pairs as showu in upper diagram 
but are single like those in the rear. The rearmost plane is pivoted 

to act as a horizontal rudder. 

for controlling the longitudinal stability. Even M. 
Bleriot, who experimented successfully last summer 
with a Langley type, . single-surface, following-plane 
machine, had several bad falls with his flrst machines, 
while, when he changed to a monoplane, this machine 
was demolished on December 18 last by a fall caused, 

however, by the breaking &f the wings whlle in flight. 
M. Esnault-Pelterie and Count de la Vaulx also suf
fered bad falls with their monoplane machines ;  so 
that this type is now in little favor and is generally 
thought to be extremely dangerous. 

On the other hand, M. Henry Farman made 250 or 
more flights and landings with his double-surface fol
lowing-plane machine, without sustaining serious dam
age in any of the landings. M. Farman, however, 
has decided to try a new type of machine which 
he has designed, and a general idea of which can be 
seen from the diagrams, while the photograph of the 

. body framework shows the length and delicate ap
pearance of this structure. This framework is 14 
meters (45.93 feet) long over all including the ver
tical rudder. Attached to it on each side at the front 
are three planes arranged in steps. The total spread 
of the forward planes is 6.25 meters (20.51 feet), while 
that of t�e rear planes is 4 .7 meters (15.42 feet). The 
total supporting surface is about 24 square meters 
( 258 1/3 square feet), which corresponds to a loading 
of the surfaces of 5% pounds per square foot, if we 
consider the weight of the machine as 650 kilos (1,433 
pounds)-a figure which it will probably exceed. A 
glance at the photograph will show the comparatively 
small size of one of the supporting planes, as a frame 
of one of these planes is seen standing beside the 
body framework. M. Farman proposes to equip his 
new machine with either a 50-horse-power Renault, 
8-cylinder, air-cooled motor, or with an 8-cylinder, 80-
horse-power, Antoinette motor. The speed at which 
the machine' should rise is calculated to be 80 kilo-

Gastambfde·Mangin Aeroplane Before Its Accident. The Aerol!lane Upside Down After the Accident. 

Spread of wings, 82.8 feet; supporting surface; 258 square feet; weight, 880 pounds; propeller, 
� feet diameter x � feet pitch ; engine, 50 H. P., S-cyJinder V motor. 

The Body Framework of the New Farman Aeroplane. 

The small size of the planes can be seen from the frame of one of these which stands beside the 
forward saw horse. Length of body about 45 feet. 

The G-M Monoplane in Flight. 

The reilltively small size 01 the .taIl, which was broken off In the acCident, Is noticeable 

In the above !IIustration. 

J!'ront End of Body of the New Blerlot A.eroplane. 

This photograph shows tlie spiral-spring mounting of the front wheels and the plate for attaching 

one of the planes to the body. 

Front View of the Demolished A.eroplane, Showing Damaged Propeller. 

The photollT"ph shows the machine tipping to one side before It 
crashed to the ground. 

The wings are built np on strong wood and alnm!n!nm girders and nnmeroU8 parallel steel strips runn!ng:1n a fore-and-aft direction. 

Owing to this strong construction, they were not badly damaged. 

TRIALS OF TIlE LATEST FRENCH MONOPLANE AND CONSTRUCTIONAL DETAILS OF THE NEW FARMAN AND BLERIOT MACHINES. 
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meters, or 50 mlles, an hour. While M. Farman may 
succeed in fiying with this machine, one can readily 
see that it will be a difficult matter to attain the 
requisite speed for soaring, and that when he is once 
in the air, the machine will probably lack stability. 
Should it upset at any such speed, the aviator runs a 

Mixing Concrete for Culvert Under the Aqueduct. 
Aqueduct is Seen in the Background. 

far greater chance of serious injury than with those 
aeroplanes that have already met with disaster while 
traveling at a speed of about 30 miles an hour. 

M. Louis Bleriot, whose aeroplane experiments last 
summer with a Langley·type machine were fully de
scribed and illustrated in StrPPLEMENT No. 1654, has, 
since the demolishment of his No. 6 machine, under
taken the construction of . two new aeroplanes, and 
these are now about completed. One of our illustra
tions shows the front end of the body framework, 
which in both these new aeroplanes will be twice as 
long as that of the No. 6, L e., 14 meters (45.93 feet). 
The photograph shows the method of attaching the 
planes and of mounting the motor. The engine shown 
is an 8-cylinder Antoinette motor of 50 horse-power ; 
but . Bleriot expects to try a 16-cylinder motor of the 
same type and horse-power in the other machine. The 
body framework is rectangular in cross·sectlon at the 
front end, as shown, but the rear portion is to be 
made triangular in shape, similarly to the body of the 
Antoinette aeroplane of Levavasseur and Capt. Ferber. 
M. Henry Kapferer, another enthusiastic aviator, has 
recently completed at Montesson a new Langley-type 
aeroplane, with which he expects to experiment shortly 
at Issy-Ies-Moullneaux. 

••• • 
Aeroplane Developments In Great Britain. 

BY OUR LONDON CORRBSp,ONDBNT, 
During the past year but little investigation in 

mechanical fiight has been effected in Great Britain. 
For some months past, however, the government has 
been interested in the construction of a heavier-than
air machine which has been designed by Mr. W. S. 
Dunn, the experiments with which will be carried 
out within the next few weeks. Details concerning 
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the. machine have been carefully withheld, the author
ities in order to secure secrecy .paving established 
the constructional camp in the midst of the wild 
mountains of Scotland, whither the component parts 
of the apparatus, after completion at the balloon fac
tory at Aldershot, are being conveyed for assembling. 

PROGRESS OJ!' THE CATSKILL WATER SUPPLY. 

Progress on the Catskill water supply, the greatest 
municipal undertaking of its kind i':1 the world, has 
now reached a point where it is possible to give some. 
photographic representation of the work beiI!g done; 
and it will be seen from the accompanying views that 
ground has not only been broken, but that the work 
of moving the material is, at some points of the line, 
in full swing. As a matter of fact, about $20,000,000 
worth of work is under- contract, in which is included 
about 11 miles of aqueduct and the great Olive Bridge 
dam and dikes which are to form the Ashokan reser
voir. About Sixty million dollars' worth of work is 
also surveyed and in shape for contracts. 

The principal feature of the system, which is de
signed to bring 500 million gallons of Croton water to 
New York daily, is the creation, by the construction 
of the Olive Bridge dam, of a huge artificial basin, 
which will be known as the Ashokan reserVOir, and 
will impound 130 billion gallons of water. The dam, 
of which we show several views, will be built partly 
of solid masonry and partly of earth. The masonry 
portion of the dam will occupy the center of its length, 
and will extend for about 1,000 feet. It will be of the 

SIte 01 Olive Bridge Dam, Which will be 110 Feet High and 5,850 Feet Long. The Two 
8-FootPlpea be lor BJ-pa88lng the Esopus Creek D1IriD« Coutructloll. 

The machine is, however, fundamentally based upon 
the gliding apparatus evolved by Jose Weiss, but sev
eral radical modifications have been introduced . 
Aluminium tube enters very extensively into its con
struction, to insure economy in weight while securing 
an adequate factor of strength, and the planes are 
covered with a strong thick black silk. Instead of 
having only two wjngs, as was the case in the Weiss 
machine, the present aeroplane has four planes, each 
about 50 feet in length, disposed in pairs one above 
the other on either side. The framework is tightly 

(Oontinued on page 166.) 

general cross section shown in the accompanying en
gravings. From foundation to crest it will rise 220 
feet in height. The earth-ana-core-wall portions of 
the dam, which will extend from the masonry section 
to a junction with the sides of the valley, will have a 
total length of 5,650 feet, making the crest of the dam 
over one mile in length. In addition to the dam, there 
will be a series of dikes, which will be built across 
depressions in the country, where they will be neces
sary to hold the water up to the desired level. These 
dikes alone will ·be on a vast scale, and together with 
the waste weir will have a total length of 3.8 miles. 

Excavation of Trench Preparatory to Butldlng the 17�-Foot Concrete Aqueduct. The Aqueduct 
Will be COlUltrncted Upon a Caretnlly-Lenled Foundation and Conred In with 

Hudson River at Stonn King Mountain, Showing Scows From 
Which Borings Are Being Made for the Aqueduct Syphon 

by Which the Water Will PUll Below t6.e River. Earth Boiled Down In Lalen. 

PROGUII 01' Ta CATRILL WADR IUPPLY. 



The contract for the Olive Bridge dam and reservoir 
has been let for $12,000,000, and, as will be seen from 
the accompanying engravings, the preliminary works 
at the site of the dam are well und.er way. As it will 
be necessary to excavate at the site of the dam down 
to solid rock, provision has to be made for by-passing 
the waters of Esopus Creek, and for the present this 
is being done by means of two 8-foot steel pipes, which 
are sufficient to take care of the usual flow of the 
creek. Freshets will, of course, flood the works ; but 
before the excavation is carried down to any consid
erable depth, the waters of the creek will be taken 
care of by the construction of a channel along the 
side of the valley. Ultimately, the water will be 
allowed to flow through a tunnel formed in the ma
sonry of the dam, which will be closed when the dam 
is completed. The Ashokan reservoir will constitute 
a lake of considerable magnitude ; for it will be 2 
miles in width and .12 miles in total length. Besides 
impounding the waters of the Esopus, the reservoir 
will receive those diverted trom Schoharie Creek by 
means of a 10-mile tunnel through the mountains, and 
from Catskill Creek and adjacent small watersheds 
through another aqueduct. 

From Ashokan reservoir the water will flow by 
gravity through a concrete aqueduct 17 feet high and 
17 feet 6 inches wide to a storage reservoir at Ken
sico, having a capacity of 40 -billion gallons. From 
Kensico it will flow to a large filtration plant at 
Scarsdale ; whence it will flow to a reservoir at Hill
view, Yonkers. The Hillview reser
voir will 1:>e at sufficient elevation 
to enable the water to flow by grav
ity for distribution throughout 
Greater New York. 
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as 130 degrees. From this temperature the mass 
gradually cools to . a normal internal temperature in 
this climate of say about 50 degrees ; and, of course, 
there is a corresponding contraction of the mass when 
this takes place. If the dam ilS built absolutely mono
lithic, the expansion will produce fine hair cracks 
at one or more points, and these will not necessarily 
follow the joints in the masonry, the huge masses of 
stones themselves being torn asunder during the 
shrinkage: By providing vertical expansion joints, 
the strength of the masonry to withstand horizontal 
thrust of the water is not impaired, and at the same 
time the total movement due to changes of tempera
ture is divided among a large number of · joints and 
becomes inappreciable at each. The joints are formed 
by molding concrete blocks with a smooth stepped 
face, the stepping, of course, running across the 
dam, transversely to its axis, as shown in Fig. 3. The 
joint will be washed with some suitable kind of . prep
aration, which will admit of easy separation while 
at the same time being watertight. 

. ' . , . 
'.I'he .Largest Proposed Frencb Airship. 

The French War Department is actively . pushing 
the construction of the new dirigible "La Republique," 
and is expecting to have this new aerial warship ready 
next May. The 1908 budget includes the construction 
of two dirigibles of like size, and when these are cOIll
pleted the government will undertake to build several 
larger airships of · nearly twice the size. The plans 

Ael"9plane IJeveloplRents In Great Britain. 
( Oontinued from page 165. ) 

braced with piano wire to secure rigidity. The mo
tive power will consist of two French gasoline mo
tors, in which it has been possible to reduce the weight 
to approximately 1 .5 pounds per horse-power. These 
engines drive two propellers in opposite directions. 
In this instance the twin-engine system has been 
adopted, the power oeing transmitted through suitable 
gearing to secure the requisite peripheral speed for 
the propellers. 

The aeroplane is to be mounted upon a lightly-built, 
four-wheeled bicycle carriage constructed of alumi
nium, which is driven along the ground in order to 
secure the necessary , impetus to enable the aeroplane 
to ascend. The greatest difficulty has been experi
enced in connection with this part of the apparatus. 
It is essential that it should form part and parcel of 
the machine, so as to enable it to ascend wherever 
and whenever desired, but at the same time its pres
ence rather militates against the utility of the appa
ratus, since in descent it has been found that there 
is always the liability of the impact with the ground 
being so severe as to render the bicycle carriage use
less for its purpose, thereby preventing . an immedi
ately succeediIlg ascent. 

Another smaller aeroplane, or . rather motor-propelled 
kite, is being constructed at Aldershot. This com
prises a large model of the successful Cody . man-lifting 
kites, which are now extensively adopted for recon-

noitering purposes instead of the 
more cumbersome captive balloon, 
an engine being incorporated in 
order to impart the necessary "lift" 
in lieu of the pilot kites. The me
chanical equipment installed is 
sufficiently powerful to force the 
kite into the air with a man at
tached. The trials that have been 
carried out in the constructional 
building have been completely suc
cessful, but no efforts to test the 
system to ascertain its efficiency 
under ordinary atmospheric condi
tions have yet been made, the en
ergies of the establishment being 
at present concentrated upon the 
completion of the second dirigible 
balloon, that is to be tested during 
the next few weeks. 

The trials are also to be carried 
out shortly upon the Brooklands 
automobile track with the new 
Moore-Brabazon aeroplane. This 
machine in its design is a combina
tion of the Farman and Chanute 
systems. 

In those portions of the aqueduct 
where the water flows at hydraulic 
grade, the aqueduct will be 
built of concrete ; but wherever 
it must cross those deep . glacial 
gorges of which the small chan
nels of such streams as Rond
out Creek are only a slight surface 
indication, tunnels will be driven 
in solid rock far below the surface 
of the ground, and lined with con
crete. At each end of such tunnels 
will be a vertical shaft, thus form
ing a .  huge inverted siphon. Of 
such works the most perplexing 
and costly will be the crossing of 
the Hudson Riyer at Storm King, 
where the river is 2,800 feet wide. 
Although the depth of the river at 
this point is only 90 feet, the bor
ings, which have been carried down 
617 feet, have not yet encountered 
solid rock. As the aqueduct ap
proacbes the river at an elevation 
of 400 feet abov.e its surface, it fol
lows that the inverted siphon must 
reach a depth of at least 1,000 fee' 
and Heaven only knows how much 
deeper than that. One of our illus
trations is taken from the easterly 
shore of the Hudson River looking 
toward Storm King Mountain, 

1. Cross-section of masonry portion of dam. 2. Cross-section of earth-and-corewall dam. 8. Horizontal 
section through an expansion joint in dam. 

There are the two superposed 
plane surfaces, or wings, togeth
er with the smaller front plane 
to control inclination and declina
tion in the air. Instead of the 
cellular tail adopted by Farman, 
and which the latter inventor hopes 
to abandon entirely, as it acts as a 
serious drag upon the machine, 

which is seen in the background. 
The four scows anchored across the 
river are engaged in boring opera-
tions. Of the four borings, one had been driven to a 
depth of 617 feet when it was lost by the collision of 
a disabled steamer, which ran down .and carried away 
the scow. 

The construction of the masonry portion of the 
Olive Bridge dam will include some novel features 
which do not appear in the recently completed Croton 
dam. One of these is the provision of vertical drain
age pipes built into the masonry of the dam for in
tercepting any seepage water that may enter from 
the up-stream side. All masonry dams are liable to 
this seepage, which, passing through the masonry and 
issuing from the downstream face, produces a gray 
and white discoloration, which not only is unsightly 
in appearance, but also gives the impression that the 
dam is not tight. This seepage will occur in the best 
constructed dams, and does not in any way indicate 
poor construction. The location of these vertical 
drainage pipes is shown in the cross section of the 
dam, Fig. 1.  They terminate at top and bottom in 
inspection galleries, 

Another interesting feature of the dam is the pro
Vision, at intervals of every 84 feet of its length, of 
vertical expansion and contraction joints. These ex
tend from crest to foundation, and are intended to 
localize the expansion due . to changes of temperature, 
and prevent the occurrence of those unsightly cracks 
whlch occur when large masonry masses such as this 
are cooling down to normal temperature. It w'JI sur
prise some of our readers to learn that when cement 
is setting, the temperature of the interior of a large 
mass of masonry, s11ch as this, will rise to as high 

Plan and Details of the Ashokan Reservoir and Dam. 
PROGRESS OF THE CATSKILL WATER SUPPLY. 

for the first of these have been drawn up recently by 
the Lebaudy brothers, and submitted to the War De
partment. The length of these new airships will be 
100 meters ( 328 feet ) ; the greatest diameter, lllh 
meters ( 37 %  feet) , and the capacity between 7,000 
and 8,000 cubic meters ( 247,198 a':1d 282,512 cubic 
feet) . The horse-power will be 240, and will consist 
of two 120 horse-power, four-cylinder Panhard engines 
driving two separate propeller shafts extending the 
entire length of the body and carrying a propeller .at 
each end. Thus, there will be' four propellers, two 
( one at the front and one at the rear) being operated 
by each motor. In case of a breakdown of either of 
the engines, the other is sufficiently powerful to drive 
the airship to its destination. 

There are also to be two lifting propellers mounted 
on vertical shafts for '"l1e purpose of obtaining stabil
ity under the most adverse conditions. The envelope 
will be constructed of waterproof fabric supported 
upon a rigid frame in a similar manner to that of the 
Zeppelin airship, while the ballonette to allow for ex
panSion and contraction will .also be retained. 

Following out the plan of the Italians Crocco and 
Ricaldoni to use their hydroplane gliding boat with 
aerial propellers as the body part of a new Italian 
dirigible which is being constructed, it is proposed 
to use the motor boat "Panhard-Tellier," which has its 
engines already installed, as the body part of the new 
French dirigible. It is expected to obtain a speed of 
60 kilometers ( 37.28 miles ) an hour. The lifting 
power of the new a:irship will be in the neighborhood 
of eight tons. 

there is a special contrivance that 
has been evolved by the builder to 
insure right and left horizontal 
steering. A Buchet motor of 25 

horse-power drives a propeller of the usual type. 
------------.. � ���.�----------

Tesnng f.ocolnotlves. 
A new locomotive engine undergoes . a thorough test 

before it is sent out on the road to take its share .of 
work. When a new engine is taken into a shop it is 
turned over to a mechanic whose duty it is to flt it 
up .and make all connections and adjustments of the 
interior mechanism. This completed, the engine is 
turned ,over to a fireman, who steams it up and blows. 
it of!' in order to remove any grease that may have ac
cumulated in the boiler, or such foreign substances as 
might cause a boiler to "foam" while in service. The 
engine is then turned over to an engineer, .whose duty 
it is to "break" it in. The engine is steamed up again, 
and if it will run is taken for a little tryout about the 
yard . 

. If all goes well and there is no heating in the 
journals or brasses, the engine is ·worked for a few 
hours, and then the steam is again . blown off. It is 
next sent out on a long-distance trip, at a speed vary
ing from · one to twenty miles an hour, and drawing 
about half its full load. 

Heating is one of the principal diseases of an 
engine, and it is this feature the engineer looks to 
more than anything else. The mechanical sense of the 
experienced engineer is so developed that he can detect 
the least defect about his engine. 

• • • • 
The Austrian state railroads recently made 

tracts for 1,754,000 sleepers, Of these 28.9 per 
are to be oak, 26.5 larch, 42.4 fir, and 1.8 beech. 

con
cent 



Trap-Door Spiders' Nellts. 

To the Editor of the SCIENTIFIC AMERICAN : 

To me Mr. Hutchinson's article on tarantulas was 
interesting. Confined to a valley by an injury, I made 
a recreation of locating trap-door spiders' nests. I 
have found three nests to the square foot, but only 
once ; they are often many yards from their .nearest 
neighbor. The entrance is usually on a slope of about 
45 degrees, from % inch to % inch in diameter, and 
is down 3 to 4 inches ; then it inclines upward and 
then down again, where it expands to 2 or 3 inches in 
diameter. The walls are covered with three thick
nesses of web resembling tissue paper. The doors are 
of many thicknesses, with hinge on the upper side. 

If the nest has been in existence , but a short time, 
moss, grass, or whatever happens to be growing near, 
will be found eking out an existence in the soil placed 
in the concave lid, making the searcher look very dili
gently. A door can be built and covered with earth 
in one night, but the fit is not so good as when done 
less hurriedly. ' 

A stick %. inch In diameter, 7 inches in length, 
placed in the open door was removed in a night, as 
were also two pebbles and a rough piece of clay" 
weighing from one to two ounces, which were placed 
to support the stick. I never found more than one 
adult in a nest, although I have found several half 
grown and once an adult with scores of young the size 
of bird shot. JOSEPH HAZELL. 

N.- San Diego, Cal., January 28, 1908. 
. .. . . . 

Tldeman and tbe Experhnental lU:odel Basin. 

To the Editor of the SCIENTIFIC AMERICAN : 

I read with great interest the "Simple Explanat�on 
of Model Basin Methods," by D. W. Taylor, naval con
structor, U. S. N., published in your issue of Decem
ber 7, 1907, the "Ten Years of the United States Na"VY" 
number. 

Notwithstanding the historical part of this article is 
reduced to the most simple facts, I was sorry to per
ceive it is not anywhere stated that the Dutch gov
ernment was the first to follow the basin experiments 
of Mr. William Froude, by constructing a model basin 
at the Amsterdam dock yard more than thirty years 
ago. The basin was built and the first experiments 
were made by Mr. B. J. Tideman, at that time chief 
naval constructor of the Dutch ' navy. According to 
information received from one of my friends, a naval 
architect, the results of these experiments, obtained in 
1875-76, were published in the "Memoriaal van de Ma
rine" ( Memorial of the Dutch Navy ) . Further data 
are given by P. Disli!re in his "Expose Sommaire des 
Expliriences faites iI. Amsterdam sur la rlisistance des 
Car�nes," 1878 ; C. Busley in his wodt "Die Schiffs
maschine," Vol. II. ,  1886 ; J. Pollard and A. Dudebout 
in their treatise, "Thiiorie du Navire," 1894. 

The Dutch installation rendered great service in 
many directions. ' Even the !tussian government had 
recourse to it, not only for defining the form, but also 
for calculating the resistance of the well-known 
"Livadia." 

It is generally acknowledged that in regard to speed, 
predicted by Mr. Tideman, the "Livadia" was quite a 
success. J. K. E. TsIEBABT, C.E. 

Nijmegen, Holland. 
[ It is well known that Tideman made a number of 

model experiments and also valuable experiments on 
plane friction. In Naval Constructor Taylor's "Resist
ance and Propulsion," published nearly fifteen years , 
' ago, are tables giving coefficients of frictional resistance 
obtained by Tidema,n. Tideman, how�ver, made his 
experiments, not in a model basin, but in a dock in the 
Royal Dockyard - at Amsterdam, using more or . less 
1mprovised and temporary appliances, some of his 
apparatus following along the lines of Beaufoy; who 
made eXperiments in the Greenland dock at Deptford 
more thim a hundred years ' ago. It appears certain 
from consulting one of Tideman's original papers that 
some of his model experiments were made in a dock 
over a portion of which there was a shed open at one 
end. He speaks of having been careful to avoid mak
ing experiments on windy days and gives the specific 
gravity of the dock water. It is quite possible to make 
model experiments without having a model basin, and 
the French J 18.de model experiments many years ago 
in a dock at Brest, although they did not build a model 
basin until a year or so ago. Many people have made 
model experiments in open water-Herreshoff, for 
instance, in this country. It does not seem, from the 

. best information, that Tideman's experiments were 
made in a model basin, or that the Dutch navy ever 
built a regular model basin. 

With reference to the "Livadia," it may be rejllarked 
that, in addition to Tideman's model trials, a good
sized boat. representing the "Livadia" and supplied 
with its own power was built by the contractors for 
the ' ' 'Livadia'' and tested near Glasgow, just as the 
contractors for the "Mauretania" in the last few years 
built a 50-foot self-propelled model of the vessel.] II 

Scientific Atnerlcan 
n.-TlIE BRITISH NAVY OF TO-DAY. 

About ten years have elapsed since the SCIENTIFIO 

AMEBIOAN pubUshed a series of articles on the leading 
navies of the world. On December 7, 1907, we d� 
voted a special issue of the SCIENTIFIC AMERIOAN to a 
description of the American navy of to-day ; and we 
now propose to publish, at stated intervals, a series 
on the leading navies of the world, which will enable 
our readers to comIp!o!l' our standing with that of the 
other great power.s..J In the interval which hafl elapsed 
since the Spanish war, the growth of naval power has 
been something phenomenal. During the same decad�, 
and mainly as the result of the lessons of the' Japan
ese war, there has been a marked change in the theory 
of warship deSign and construction. The big battl� 
ship, armed exclusively with heavy guns, has taken a 
more commanding pOSition relatively to other types 
of ships.. · than it held before. It is realized to-day, 
more than ever, that it is the big, heavily-armored 
ship, carrying a large number of the heaviest weapons, 
that will be called upon to decide the issues of future 
naval campaigns. Certain types of ship, which ten 
years ago were popular, and were built in large num
bers and of , great size, have become practically obso
lete. New types have been developed ; and increased 
importance has been given to certain other types which 
were formerly considered of subordinate value. 

The ideal navy of to-day concentrates the greatest 
part of its numbers and displacement in battleships.; 
and to these all other types of vessel ' are considered as 
auxiliary. Next in importance to the battleships are 
the armored cruisers ; but the latest design of these, 
has become so large and powerful, that they have 
merged into the battleship class, ,and the indications 
are that as a distinct class the armored cruiser will 
soon disappear. The fieet of the future will consist 
of battleships, fast scouting vessels, sea-going torpedo 
boats, and submarines. The protected cruiser has had 
its day and those that exist will ' be retained merely 
for scouting plUposes and the protection of sea-going 
commerce. 

The policy' of Great Britain, as affecting the rela
tive strength of its navy, is the same to-day as ten 
years ago. She aims to maintain a navy which will 
be fully equal to that of any other two naval powers ; 
a task which, because of the rapid growth of her 
competitors, is becoming exceedingly onerous. 

SUM:M:ABY.-In the present articles we shall follow 
the method of classification adopted in the well-known 
Brassey's Annual, and include under the head of, first
class battleships, all those which are less than twenty 
years old and of 10,000 tons displacement or over. 
On this basis we find that the British navy possesses '
In battleships built or nearing completion, fifty-five 
first-class battleships of an aggregate displacement of 
809,450 tons. Of second-class battleships and coast
defense ships she has eleven, of an aggregate displace
ment of 113,780 tons. Of first-class cruisers, ranging 
from 9,800 tons to 17,250 tons displacement, and from 
20% to 25 knots speed; she . has forty-eight of an 
aggregate displacement of 584,750 tons� Thirty-eight 
of these vessels are of the armored cruiser type, and 
ten' of them are protected cruisers. She has twenty
seven second-class cruisers of from 5,600 tons to 7,700 
tons displacement, and from 19 to 20 knots speed ; and 
their aggregate displacement is 169,510 tons. Of third
class cruisers she possesses forty-six 'ships aggregat
ing 148,735 tons, whOse displacement varies from 2,135 
tons to 4,360 ton!" and the speed from 19 to 22 knots. 
Her torpedo-boat destroyer fIeet includes 160 vessels 
of from 240 to 800 tons displacement, and from 25 to 
37 knots speed. Her submarine fieet consists of sixty
one boats built or building, varying in displacement 
from 120 to 500 tons, and with a speed on the surface 
of from 8 to 16 knots. 

BATTLESHlPs.-Among the fifty-five battlElships of the 
British navy, the oldest are the eight ships of the 
"Royal Sovereign" class, built under the Naval De
fense Act and launched in 1891 to 1892. Because of 
their , great size, they created a sensation somewhat 
similar to that which· 'marked the appearance of the 
"Dreadnought ; "  for they were a great advance upon 
any existing battleships. They are of 14,100 tons dis
placement, and on trial the "Royal Sovereign" made 
a speed of between 18 and 19 knots. They are pro
tected by an 18-inch belt of compound armor, which 
covers about two-thirds of. the length of the vessel 
amidships, but they have no belt armor at ' the ends, 
where protection is afforded only by a curved but 
heavy prot�ctive deck. They are what are known as 
"soft-ended ships," and, as the fate of the "Osliabia" 
proved at Tsushima" they would be at the mercy of a 
well-directed heavy-gun fire striking their unarmored 
ends. They carry four 13-inch low-velocity guns, in 
barbettes which afford protection to the gun carriage 
and turning gears, but none to the guns themselves. 
The secondary armament consists of ten . 6-inch guns 
mounted in closed 6-inch armor casemates, five on each 
broadside.. The present sea speed of these ships is from 
14 to 15 knots .an hour. One of the class, the "Hood," 
was built with her 13%-inch guns mounted in turrets 
OIl the main deck. Her freeboard is only about · 12 

feet, and she is, consequently, a ' wet ship in heavy 
weather. The "Barfleur" and "Centurion," of about 
11,000 tons displacement and 18.5 knots trial speed, 
carry four 10-inch and ten 6-inch guns. They are 
protected by a partial 12-inch belt of compound ar
mor. They were launched in 1892, and, though fast, 
are not considered to be ships of great value to-day. 
A little ' larger than these is the "Renown,"  of 12,350  
tons and 18 knots trial speed, whose main armament 
consists of four 10-inch guns. She is not of any 
greater value than the "BarfIeur," and 'at present is 
used as a naval yacht for the conveyance of dignitaries 
to distant stations. The next important battleships 
were those ' of the "Magnificent" class of nine rhip's

, 
launched between 1894 and 1896. 

. 
They are of 14,900 

�ons displacement, and mark a considerable advance 
in fighting efll.ciency over the "Royal Sovereign" class. 
In them for the first time Harveyized armor was 
adopted, of which they carry a 9-inch belt amidships ; 
but they also are soft-ended vessels. . The main arma
ment consists of four 12-inch a5-caUber and twelve 6-
inch 40-caliber guns. The belt is carried up in its 
full thickness to the main deck, a�d the waterline pro.. 
tection is amplified by carrying the sloping edge of 
the protective deck down to the bottom of the belt, 
the slopes being 4 inches in thickness. Except for 
the soft ends and the comparatively low velocity, 2,300 
feet per second, of the 12-inch guns, these are excellent 
ships for their time, having the large coal capacity of 
2,000 tons with an additional storage for 400 'tons of 
oil. 

The "Canopus'" class of six ships, launched between 
1897 and 1899, are about · 2,000 tons smaller than 'the 
"Magnificent" class but they have a higher speed and 
a larger coal supply. On trial they made from 18 to 
181h knots, and they have- a maximum storage capac
ity of 2,300 tons of coal. To secure these last qualities 
the armor was seriously cut down, the belt, which in 
these 'ships is continuous, having a maximum thickness 
amidships of only 6 inches, although it is assisted by 
a protective deck which is 2% inches on the slopes. 
They carry four 12-inch 35-caliber guns in ' barbette 
turrets, protected by 12-inch and 8-inch armor, and 
twelve 6-inch 40-caliber guns in casemates of 5-inch 
armor. In the next six ships, of the "London" and 
"Formidable" classes, the displacement was raised to 
15,000 tons and the sea speed to about 18lA!. knots, a. 
speed which has been equaled and even exceeded on 
their 

"
recent sea trials while in service. They are 'pro

tected by continuous belts. which are 15 feet wide by 
9 inches in thickness, and in these ships the first use 
was made of Kntpp armor. Back of the 9-inch belt 
are the slopes of the protective deck, which are 3 inches 
in thickness. They mount ' a power-ful wire-wound 12� 
inch gun of 40 caUbers length and 2,750 foot-seconds 
velocity. Each ship carries four of these in 12-inch 
barbettes with 10-inch turret protection. The

' 
second

ary battery consists of twelve 6-inch 45-caliber guns, 
mounted behind It-inch ' armor, in completely inclosed 
casemates. These are among the best ships in the 
British navy. They are fast steamers, and have a coal 
capacity of 2,100 tons. They are well protected, and 
the armament of high-velocity, wire-wound guns is 
up-to-date. 

Next in order of constructIon are the five battle
ships of the "Duncan" class, all launched in 1901. 
These are among the best steamers in the British 
battleship fieet ; for they made recently in a sea trial, 
while on active service, speeds of from 19.4 to 20.1 
knots. Their displacement, however, is 1,000 tons less 
than the preceding class, and, since they carry the 
same armament, protection had to be sacrificed, and 
the thickness of the belt was cut down to 7 inches, 
with a 2%-inch sloping deck. 

In 1902 the battleships "Queen" and "Prince of 
Wales" were launched. In them the displacement was 
raised to 15,000 tons and the thickness of the belt 
was restored to 9 inches ; the armor in these, . as in 
the three preceding classes, being of Krupp steel. The 
12-inch 45-caliber guns are mounted in 12-inch bar
bettes, with 10 inches of armor on the turrets. Twelve 
6-inch 45-caliber ' guns are mounted , in separate, com
pletely inelosed, casemates, with 6 inches of armor on 
the face. The sea speed on the last trials was re
filpectively 18.2 and 18.6 ' knots. 

In 1903 the government purchased from Chili two 
battleships which are now known as the "Swiftsure" 
and "Triumph." They are of ' li,800 .tons displacement, 
and the armor plan shows 10 inches on the barbettes, 8 
inches on the turrets, and a 7-inch continuous ll.elt;. 
The 7-inch side armor is carried up amidships to the 
upper deck, from main turret to main turret, and 
behind this protection are mounted ten .71h.-inch 50-
caliber guns, while in foVr casemates on the upper 
deck are four more of the same weapon. The main 
battery consists of four 45-caliber 10-inch guns. This 
is an exceedingly powerful armament, the 7%-inch 
gun firing a 200-pound projectile with a velocity of 
2,800 feet per second. The ships have a sea Speed of 
over 19 k�ots an hour, and they carry a maximum 
supply of 2,000 tons of coal. 

In the "King Edward VII ." class 'of eight ships, 
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launched between 1901 and 11106, the big armor·plerclng 

gun makes its appearance for the first time in this 
navy in the secondary battery. The ships are of 
16,350 tons displacement, and the armament consists 
of four 45-caliber 12-inch, four 45-caliber 9.2-inch, and 
ten 6·inch guns. They have a 9-inch belt, above which 
is a wall of armor 8 inches and 7 inches in thickness 
extending to the upper deck. The 12-inch guns are 
mounted in 8-inch armored turrets above 12-inch bar
bettes, and the 1I.2·inch guns are carried in four 7-
inch armor turrets, two on either broadside. The 
ships carry 2,150 tonI!! of coal and 400 tonE! of oil, and 
they havli a sea speed of from 18.7 to lilA knota an 
hour. 

From now on the inlluence of the Japanese war is 
shown in thli Brltish designs. The next two battle
ships, the "Lord Nelson" and the "Agamemnon," have 
about the same diaplalewlint all the "King Edward 
VIl." class, and 
they are of the 

Scientific American 
others, to be known as the "St. Vincent" type, of be
tween 19,000 and 20,000 tons displacement, have re
cently been laid down. 

SECOND-CLASS BATTLEsHIPs.-The second-class battle
ship and coast-defense vessels are of such doubtful 
value as to call for no detailed description llere. It 
is not unlikely that several of them will be used for 
similar target practice to that which was recently 
carried out on the old battleship "Hero." 

ARMORED CRUISERs.-The first armored cruisers to 
be built for the British navy were the six 12,000-ton 
22lh-knot vessels of the " Cressy" class. Their lead
ing characteristics are a 6-inch belt from bow to after 
casemates, a 3-inch deck, 6-inch protection ( all of this 
armor being of the Krupp type) on the barbettes, and 
b inches on the casemates. All of the armored cruisers 
have a raised forecastle deck, giving a freeboard of 
from 28 to 30 feet forward. In the "Cressy" clalls, one 

� 
� 

and one aft, and ten in 4·inch armored casemates. 
These vessels . can .tow 1,600 tonll ot coal and 400 tons 
of oil, · and they are remarkable for theIr high sea 
ilpeed, which in the last t,rial on service ranged from 
about 23¥., to 24:!h' knots an hour. In 1903 to 1904 six 
ships of the "Hampshire" class were launched. They 
are of 10,850 tons, and protected by a 10%.foot belt 
6 inches amidships. They carry four 7.5-inch 45-cali .. 
ber guns in four 5-inch armor turrets and six 6-inch 
guns in . casernates. They stow 1,800 tons of coal, and 
have a speed of about 2Blh knots an hour. In 1904 
followed the "Duke of Edinburgh" and "Black Prince," 
of 13,550 tons and about 22lh. knots speed. They have 
a 6-inch belt, and are armed with six 9.2-inch 50-cali
ber guns in six turrets and ten 6-inch 50-caliber guns 
mounted behind 6 inches of continuous side armor. 
Similar to these in speed, displacement, and protection 
a,re tile four ilhipil of the "Warrior" class, which mount 

Ii i x 9 .2-inch 
iO-caliber guns 

in six 6-inch 
armgr turrets 
and four 7.5-
i n c  h 50 - cal
i b e r  g u n s  
also in sepa· 
rate _ 6-inch ar
m 0 r turrets. 
These s h i p  s 
are of 23 'knots 
speed, and car
ry 2,000 tons 
of coal and 400 
tons of oil. 

"all - big - �n" 
t y p e .  T h e y  
mount four 12-
inch 40-caliber 
guns in 8-rnch 
armor turrets 
on 14-inch ar
m o r e d  b a r 
b e t  t e  I!! , and 
upon the same 
u p p e r  d e c k  
they carry ten 
9.2-inch 45-cali
ber g u  n I!! i n  
five single 7-
i n c h  a r m o r  
turrets. .T h e 
armor protec
tion is excel
lent, consisting 
of a continu
o u s b e I t  12 
inches t h i e  k 

Dl8placeDlent. 12,950 tons. Speed, 18.5 knots. Coal, 2,300 tons. ArDlor : 
belt, 6-inch ; side, 6-inch ; deck, 2J.9-inch ; barbette turrets, 8-inch to 12-inch; case· 
mates, 5-inch. Gun8 : fonr 85-caliber 12·inch; twelve 4O-caliber 6-inch; ten 
12-ponnders. Torpedo tube8, fonr. Date, 1898. 

Di8placeDlent, 14,900 tons. Speed, 17.5 knot.. Coal, 2,000 tons. on 
400 tons. Armor : belt, 9-incb ; barbette turrets, lO-inch to 14 -inch ; deck, 
4-lnch ; casemates, 6·inch. Gon8 : four 85-caliber 12-inch ; twelve 40-caliber 
6-lncb ; sixteen 12-ponnder •. . Torpedo tube8, live. Date, 1895. 

In 1906 fol
l o w e d  t h e  
three powerful 
s h  i p s  of the 
" M i  n otaur " 
class, of 14,-
600 tons dis
placement, 23 
knots s p e e  d, 

Jilattlp,shlp " Canoput!." Class of Six Ships. 

amidships, with 
7 inches of ar
mor protection 
extending· from 
the belt to the 
u p p e  r deck. 
T h e  sides of 
t h e  s e ships, 
therefore, a r e  
unpierced b y 
any gun ports, 
a n d  a l l  t h e  

Battleship " lUarnificent." Clallil of Nine Shipil. 

storing 2,000 
tons of coal 
and 400 tons 
of oil. They 
m o u  n t four 
9.2-inch 50-cal-

guns are car
ried w i t  h i n  
turrets, a n d  
from 25 to 27 
feet above the 

Dl8placeDlent, 17,250 tons. Speed, 25 knots. Coal, 2,500 tons. 

iber guns in 
two 2-gun tur
rets, one for
ward and one 
aft behind 6-
,f n c h armor, 
and ten 7.5-
inch 50-caliber 
guns in ten 
6-inch armor 
t u r r e t s ,  all 
g u n s  b e i n g  

Armor : belt, 7-inch ; side, 6-inch; turrets, 9-lnch. Guns, eight, 45-
caliber, l2-inch. Date, 1907. Dl8placement, 14,600 tons. Speed, 28 knots. Coal, 2,000 tons. 011, 400 

tons. ArDlor : belt, 6-lnch ; side, 6-inch; deck, l-inch ; tllrrets,"6·inch to 7-incb ; 
Gons : tfour 5O-caliber· 9.2·inch ; ten 5O-caliber 7.5-inch ; sixteen 3-ponnders. 
Torpedo tube8, live. Date, 190!\. 

Armored Cruiser " Invinci ble." Class of 'fhree Ships. 

Armored Cruiser " Minotaur." CIailll of Three Ship». 

Di8placeDlent, lO,850 tons. Speed, 28 to 24 knots. Coal, 1,600 . tons. 

mounted on the 
forecastle 0 r 
the upper deck 
and having a 
command o f  
from 25 to 32 
feet. There are 
n o w  nearing 
completion the 
t h r e  e mam

w a t e r .  T h e  
s h i p  B are of 
1 8 . 6  k n o t s 
speed. The ex

cellent photo
graph w h  i c h  
we show of the 
" Agamemnon " 
was furnished 
us by the build

ers, Hawthorn, 
Leslie & Co.,  
Ltd., Newcas
tle - on - Tyne, 
who inform us 
that her speed 
on her recent 
trial was 18.8 
knots an hour. 

Dl8placeDlent, 12,000 tons. Speed, 22.5 knots. Coal, 1,600 tons. Armor : belt, 6-inch ; cleek, 2-inch ; turrets -and casemates, 6-inch. Guns : 
fonr 7.5-lnch ; six 6-inch ; two 12-pounders ; twenty-two 3-pounders. To .... 
pedo tube8, two. Date, 1908. 

moth armored 
cruisers of the 
" Invincible " 
class, of 17,250 
tons displace
ment, designed 
to be driven at 
25 knots by 
turbine engines 
of 41,000 horse
power. T h e  i r 

The "Dread
nought," which 
has been ac
cepted by the 

ArDlor : belt, 6-inch ; deck, 3-inch ; turrets and casemates, 6-inch. 
Gun8 : two 4O-caliber 9,2-inch ; twelve 45-caliber 6-lnch; twelve 12-
ponnders. Torpedo tube8, two. Date, 1900. 

.A.ruutred Cruiser "Creilsy. " Clasil of Six . Ships. 
Armored Cruiser " Hampshire." Class of Six Ships. Also 

Ten Shipil Somewhat Len Powerful • 

navies ot the 
world as the 
type of ship of the future, marks a great ad
vance hi size and power over, any previous bat
tleship. With an overall length of 520 feet and 
a normal displacement of 17,900 tons, she mounts ten 
12-inch guns of the new 45-caliber pattern, with 
a velOCity of 2,900 feet a second. The forward guns · are 
carried on a forecastle deck whose freeboard is 28 
feet. On either broadside, aft of these, is a two-gun 
turret. The other two turrets are mounted on the 
axis of the ship, as shown iI:. the illustration. The 
belt is 11 inches thick, with a 2 %, -inch protective deck. 
The barbettes have 11 inches of armor, and the turrets 
8 inches. She is driven by tour turbines at a speed of 
about 21 knots an hour. Three similar ships to the 
"Dreadnought," with about 700 tons greater displace
ment, and mounting a more powerful 12-inch gun of 
60 calibers length, are nearing completion, and three 

THE BRITISH )JAVY OF TO.DAY. 

9.2-inch 4O-caliber gun is mounted on the forecastle 
deck and another aft on the quarter deck. The second
ary battery consists of twelve 45-caliber 6-inch guns 
in casemates on the gun and berth decks. Th�se six 
ships were launched from 1899 to 1901. 

In 1901 the fine and very fast vessels of the "Drake" 
class were launched. The particulars are: Displace
ment, 14,100 tons ; speed, 23% to 25 knots ; battery,. two 
9.2-inch 45-caliber and sixteen 45-caliber 6-inch guns ; 
and the armor consists of a 6-iIich belt, a 3-inch deck, 
and 6 inches of protection on the barbettes and case
mates. 

Between 1901 and 1903 were launched ten · armored 
cruisers known as the ·"County" class, of 9,800 tons 
displacement, with an l1lh-foot belt 4 inches thick 
amidships, and carrying fourteen 6-inch 45-caliber 
guns, tour in two 6·lnch armor turrets, one forward 

a r m a m e n t  
c o n  s i s  t s of 
e i g h t 12-inch 

45-caliber guns, mounted in four turrets so disposed 
that six guns can be fired ahead or astern and eight on 
either broadside. These ships are to have about 7-inch 
waterline protection, and they will be practically bat
tleships in their powers of offense and defense. 

PROTECTED CRUISERs.-The protected cruiser has had 
its day, and in the British navy none of its class has 
been built for some years. Great Britain possesses no 
less than 'eighty-three of this type, ranging in displace
ment from 2,135 tons to the 14,200 tons of the "Power
ful" and the "Terrible." The larger vessels carry two 
9.2-inch guns in turrets and from twelve to sixteen guns 
in casemates. Their future duties will be confined to 
scouting ; the' convoy and protection of merchant ships ; 
and to station duty. They will never lie in the line of 
battle, except against vessels of their own class. It is 
probable that during the next few years the majority 
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Dlsplacetnent, 14,loo tons. Speed, 24.5 knots. Coal., 2,500 tons. Armor : belt, 6-lnchi side armor, 
6·inch; turrets and casemates, 6-inch. Guns : two 45-caliber 9.2-lnch ; sixteen 45-coillber o-inch . 

Torpedo t.u bes, two. Date, 1901. 

Armored Cruiser " Good H(ipe." Four Ships. 

Dlsplacetnentt 13,550 tons. Speed, 22.5 knots. Coal, 2,OOO tons. on, 400tons. A rmor: belt, 6-lnch ; 
side, 6-inch; deck, 1-inch; barbette tnrrets, 6-inch to 7-inch ;  casemates, 6-inch. Gnns : six 56caliber 

9.2-inch; four fiO.caliber 7.5-inch; twenty-five 3-pounders. Torpedo tubes, three. Date, 1905. 
Armored Cruiser " A.chilles." .Four Ships. 

Displacetnent, 12,950 tons. Speed, 18.5 knots. Coal, 2,800 tons. Armor : belt, 6-in.ch; side, 6-lnch ; deck. �-inch; barbette turrets, 8-inch to 12-inch; casemates, 5-inch. Guns : foitr 35-caliber 12-inch ; twelve 4ikaliber 6-inch ; ten 12-pounders. Torpedo tubes, four. Date, 1898. 

Battleship " Ocean." Six Ships. 

Displacement, 14,000 tons. Speed\ 19.5 knots. Coal, 2,OOO tons. Armor : bel't, 7·1nch; side, "'.lnch ; 
Qeck, �-inch; barbette turrets, 6-lncn. to l1-inch ; casemates, �inch. Gun . .  tour 4O-ca1iber III-Inch' twelve 45-coill.ber 6-inch; sixteen 12.pounders. Torpedo tUbes,·tour. Date, 1901. ' 

Displacement, 2,670 tons. Speed, 25.6 knots. Coab 880 tons. Armor, 2-inch deck. Guns : 
ten 12-pounders ; eight 3-pounders. Torpeao tubes, two. Date, 1904. 

Scout "Attentive. " Six Ships. 

f 

Dlsplacetnent, 765 tons. Speed, 34 to 36 knots. on, 95 tons. Guns. three 12-pounders. 
Torpedo tubes, two. Date, 1907. 

Destroyer " Mohawk." Five Boats. 

DIs�lacement, 16,350 tons. Speed, 19.4 knots. Coal, 2,150 tons. 011, 400 tons. Armor : belt, 
9-mch i deck, :.I-inch; side armor, 7-inch to 8-inch;  turrets, 12 inch and 7-inch. Guns : four 40-

Caliber 12-inch; four 45-caliber 9.2-inch; ten 6-inch. 'J:orpedo tubes, five. Date, 1903. 
Battleship " King Edward." Eight Ships. 

Displacetnent, 15,000 tons . .  Speed, 18.5 knots., Coal, II,loo tons. Artnor : belt, 9-lnch; side, 9-inch; 
deck 3-inch ' bai-bette tnrrets 10-incll to 12-lnch; casemates, 6-inch. Guns : four 4O-caliber 12-inch; 

'twelve 45-coill.ber 6-inch; sixteeu 12-pounders. Torpedo tnbes, four. Date, 1808-1902. 
Battleihip " Bulwark." Ei�ht Ships. 

Photos by Symonds & Co. 
Battleship " RusselL" Five Ships. 
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of them · will be stricken from the active list. 
SCQuTs.-The place of the protected cruisers has 

been taken by a new type known as scouts; vessels of 
from 2,800 to 3,000 tons displacement and 25 to 25% 
knots speed. They carry only a light armament of 
12-pounders to repel torpedo-boat attack. They are 
intended to serve merely as the eyes of the fleet, keep
ing in touch with the enemy and bringing the fighting 
element, battleships and armored cruisers, into touch 
with each other. Great Britain possesses six of these 
vessels. Because of their small coal supply of only 
380 tons, they are considered to be of doubtful value. 
The new ships of this class will be enlarged, to enable 
them to carry enough coal for extended operations with 
the fleets. 

DESTROYERs.-The British navy possesses a fleet of 
destroyers of exceptional speed and good seagoing 
qualities. It is impossible within the limits of this 
article to describe these ships in any detail. They 
range in size from the early vessels of about 270 tons 
displacement and 27 knots speed up to the latest, of 
what is known as the "Tribal" class, which are of 
about 800 tons displacement and 35 to 37 knots speed. 
The majority of the boats are of about 350 tons dis
placement and 30 knots speed. In 1903 to 1905 the 
size was increased to 550 tons, the scantling was made 
heavier, and the speed lowered to 25%, knots, the idea 
being to provide vessels of stancher build and better 
seagOing qualities. Some thirty-four of this type were 
built.; but in the latest "Tribal" class, above referred to, 
the length has gone up to 272 feet, the horse-power to 
14,500, and the maximum speed to from 35 to 37 knots. 
A destroyer, the " Swift," is now under construction, 
which is 345 feet in length and is designed for a speed 
of 36 knots with 30,000 turbine horse-power. The later 
and larger destroyers are all driven by Parsons tur
bines, and the boilers fired with oil fuel. 

S UBM:ARINEs.-When England once took up the con
struction of submarines, �he developed the type with 
characteristic energy. She now possesses forty of 
these vessels completed, and has twenty-one others 
proposed or under con�truction. The vessels already 
built . or building range from 120 tons to 500 tons dis
placement, from 8 to 16 knots surface speed, and 
from 7 to 9 knots speed submerged. The first five 
were of the Holland type, and out of this the govern
ment evolved what is known. as the Admiralty type, 
which combines the principles of both the Holland and 
the Lake submarine, the regulation of horizontal con
trol being assisted in the later submarines by the use 
of hydroplanes. 

• 1 . ,  • 
The Current . Supplelllent. 

The ·use of pneumatic tools in iron foundries is the 
subject of the opening article of. the current SUPPLE

MENT, No. 1679. Although the action , of the various 
constituents of the atmosphere on copper, tin, ' zinc, 
and their alloys is of great practical importance, it 
has never been studied systematically. The first . step 
in this study has been made by Eduard Jordis and 
W. Rosenhaupt for oxygen. The results of their in
vestigations are given. Those who advise women to 
adopt the profession of engineering should read Karl 
Drews's article on Women Engineers. He very clearly 
outlines the magnitude of the obstacles which women 
must surmount. Mr. R. T. Strohm writes on boiler 
blow-off connections, and gives various diagrams of 
the systems now used. The theory of high-speed tool 
steel is discussed by George Auchy. Sand hogs and 
the work they do constitute the subject of a very 
interesting article, in which the caisson foundations 
of sky-scrapers are described. A short but valuable 
article is that which tells now at the expense of a 
dollar or so a Nodon valve may be constructed, which 
connects through any lamp socket with the alternat
ing system and serves as a rectifier. C. K. Francis 
shows how much water is required for the setting of 
l'ortland cement. The geology of the inner earth and 
the formation of iron ores is the subject of a paper 
by Prof. J. W. Gregory. 

. . . . 
HudSOn-Fulton Celebration. 

At a recent meeting of the Hudson-Fulton Cele
bration Commission, it was voted to hold the cele
bration in 1909 one week later than planned, mak
ing it begin on Saturday, September 25, in order 
to insure .a greater probability of good weather. It 
was decide !I to hold the official literary exercises in 
the Metropolitan Opera House on Tuesday evening, 
September 28, with possibly other meetings in the 
other boroughs. 

.. f • • • 

According to The Engineer, amalgams for the fric
tional parts of electric machines are combinations of 
quicksilver, tin, and zinc. The quicksilver is heated 
to 302 to 392 deg. F., transferred to a wooden box, the 
melted tin and zinc added to it, the box closed by a 
lid and mixed by vigorous shaking. The proportions 
of the mixture, according to Singer, are ( a )  6 parts 
of quicksilver, 2 parts tin, 1 part zinc ; ( b )  7 parts 
quicksilver, 4 parts zinc, 2 parts tin ; various other 
proportions of these ingredients are sometimes used. 
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A '  SIMPLE WIRELESS TELEGRAl'H DETECTOR. 

BY 1!'BANK J. KENNEY. 
One of the requisites of a good wireless telegraph 

detector of the crystal type, is that it be so constructed 
as to permit easy removal and substitution of differ
ent metals for the electrodes, as different metals some
times produce differe':lt results. 

The necessary parts of a simple yet very efficient 
wireless detector are as follows : A base, of the dimen
sions shown in Fig. 1 ;  3 inches of ,�cinch round brass 
rod ; 4 inclles of 3/16-inch round brass rod ; some brass 
tubing, 3/16 inch inside diameter ; two thumb nuts of 
brass or hard rubber, and two binding posts. 

The 3/16-inch rod is cut into two equal parts, and 
both pieces threaded to wiihin % inch of one end. 
The other rod is also cut into two equal parts, mak-
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Fig. I . - Details of the Construction of the Wireless 
Telegraph Detector. 

Fig. 2.-Electrical Connections of the Wireless 
Telegraph Detector. 

A SIllPLE WIRELESS TELEGRAPH DETECTOB. 

ing a pair of standards. At JA. inch from the top of 
each of the standards a hole is drilled and tapped to 
receive the smaller rods. The other end of each stan
dard must also be drilled and tapped to receive a 
machine screw, by which it is fastened to the base. 
The positions ot the standards on the . base are indi
cated on the drawing. The smaller or pressure rods 
are screwed in the holes on the standards, with the 
untapped ends .facing each other, and the thumb nuts, 
having . previously been tapped to fit the rods, are 
screwed on them. 

The bindin'g posts must now be mounted on the 
base, and connected to the standards by wires run 
underneath the base. 
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To make the removable electrodes, the · ·  brass tubing 
is cut in %-inch lengths. One-inch disks of l/16-inch 
brass, copper, and other metals are cut out, and at the 
exact center of each is soldered one of the brass tubes, 
with its length perpendicular to the disk . .  When it is 
desired to use them, the tubes are ' slipped over the 
ends of the rods, a crystal placed between them, and 
the rods screwed up so as to hold the crystal in place. 
Carborundum and silicon are the most common crys
tals, although there are many others that produce 
excellent results. 

An Alllerlcan Agricultural Mission. 
BY s. C. STUNTZ. 

The demand for our young men as instructors in 
farm practice for other nations, whether for the tropi
cal cultures of Liberia, for tobacco culture in South 
Africa, or for other cultures elsewhere, is attracting 
so much attention at present, that we incline to think 
of . the position of the United States as instructor as 
something new. Nothing, however, is farther from 
tlie truth than this. 

As early as 1813, but twenty years after Eli Whit
ney's invention had made possible the profitable pro
duction of cotton on a large scale in our Southern 
States, the Madras Presidency, realizing the American 
supremacy in cotton producing, sent out Bernard Met
calfe, . who had had considerable practice in cleaning 
cotton with the saw gin in Georgia and Louisiana, to 
experiment with the American gins in several Indian 
cotton districts. His labor was in vain, for the natives 
would not give up their old-fashioned implements for 
the gin. The churka, as the native implement was 
called, consisted of two slightly separated rollers turn
ed by hand, which, while removing the seeds, left the 
cotton matted, with fibers running in different direc
tions, and entirely failed to remove the bits of leaf 
and broken seeds and otller trash. 

After Metcalfe's attempt, the Madras government 
continued its efforts to improve the domestic cotton 
and' to ' naturalize New Orleans cotton until 1840, when 
the Court of Directors, resolved on making a further 
attempt to bring the Indian cotton up to successful 
competition with the American, sent Capt. Bayles of 
the Madras army to the South to secure ten planters 
or overseers to instruct the natives in ' the cultivation 
and cleaning of cotton. These planters were to re
ceive $1,500 per annum and a gratuity in case of suc
cess. 

The captain, fearing opposition, succeded in keeping 
his secret for some time, but when he had engaged 
a few planters, and bought a sixty-saw gin, a model 
gin-house, and other necessary machinery, the matter 
leaked out. The Natchez papers of April, 1840, with 
their numerous editorials and communications, show 
the jealousy with which the southern planters looked 
upon the British enterprise. Capt. Bayles was unable 
t(; get any planters in Georgia or South Carolina, and 
finally went to Mississippi and Louisiana, where he 
obtained eight and two respectively. Of these, the 
Mississippi Free Trader and Natchez Weekly Gazette 
of April 9, 1840, speaks as follows : 

"Those persons who have lent themselves, or rather 
sold themselves, body and soul, for English pound 
sterling, will leave

' 
our shores ( if they ever leave 

them ) with the undisguised hate and scorn and exe· 
cration of every southern man in the United States." 

One of the correspondents of this paper sees in this 
movement, following as it did the British abolition of 
slavery, a menace to the slave-holding population of 
the United States . .  

No serious results followed the threats of the paper, 
though . the captain felt it necessary to carry arms in 
fear of a personal attack. The captain and the ten 
planters arrived at their destination in October, 1840, 
after a stop in London. The results of their experi
ments, which closed in 1853, showed that American 
cotton could be grown, but with questionable profit ; 
tbat Indian cotton might be improved, but only Slight
ly ; that American cotton would always command a 
higher price than Indian ; and that the demand for 
the Indian cotton would always depend on the supply 
of the American. The planters who undertook the 
work all returned to the United Str-ies . with the ex
ception of one, wllo died at his work in 1846. 

This interesting example of early agricultural mis
sion effort will show the difference in point of view 
between 1840 and the present day, when we welcome 
every opportunity to share our trained students of ago 
riculture with the rest of the world, in the realization 
that we are in every way the gainers from such acts 
of apparent altruism. 

• • •  I .  
Ivory-Colored Enamel for Iron Goods.-Melt a mix· 

ture of 125 parts of pulverized flint glass, 20 parts of 
calcined soda and 12 parts of boracic acid. The molten 
mass is poured onto a stone or metal surface, allowed 
to cod and pulverized. A mixture of this powder and 
soda water-glass solution of 50 deg. B., to which about 
8 parts of oxide of tin have been added, is poured 
over the objects to be eilameled, which are then heated 
in a mume until the entire mass is uniformly melted. 



IMPROVED NUT LOCK. 

A patent has just been issued on an improved nut 
lock which we illustrate in the accompanying engrav
ing. The device may be used in any connection, but 
is particularly adapted for rail joints to prevent the 
nuts from working loose on the bolts which fasten 
the fish plates in position. The device comprises a 
plate A, which in practice is placed against the fish 
plate and is formed with openings to admit the bolts. 
The nuts are screwed on to the bolts and against the 
plate A. To retain them in this . position locking 
rings B are provided. As shown in the detail view 

IMPROVED NUT LOCK. 

these are formed with notched openings, the arrange
ment of the notches being such as to enable the lock
ing ring to engage the corners of a hexagonal, or a 
square nut, or a similar nut in different positions. At 
a suitable point on the outer edge of the locking ring, 
a number of outwardly projecting fingers a are pro
vided. The locking rings are fitted over tM bolts 
as shown in the illustration. To the left of each 
locking ring the plate A is punched to form transverse 
bars D with serrated upper edges. A wire E which is 
made fast to the,plate A at one end is hooked under 
one of the fingers a and its outer end is · caught in 
one of the bars D; thus preventing the locking ring 
from turning and holding the nut in set position on 
the screw. The method of attaching the wire E to the 
plate is rather interesting. The wire is formed with a 
vertical section hooked both at the top and bottom. 
The plate is provided with tongues bent outward to 
form pockets in which the hooked ends of the wire 
are seated. To one side of the upper pocket a notch 
is cut in the plate so that in attaching the wire the 
lower end is first hooked and then the upper end is 
passed through the notch and laterally moved into the 
pocket. A patent on this nut lock has been secured 
by Mr. C. B. Stillwell, of Jacksonville, Florida. 

• • • 
STAMP-AFFIXING MACHINE. 

A machine has recently been invented for quickly 
and accurately affixing postage stamps to letters and 
-other matter. The machine comprises two frames, A 
and B, which are hinged together. The handle is se
cured to the frame B. A spring 0 is mounted between 
the frames A and B, on a screw which limits. the rela
tive motion of the two frames. The stamps are rolled 
with a strip of oiled paper on a spool which is con
tained in a casing D, and a spring bearing on the roll 
provides the necessary tension. The strip of oiled 
paper is carried down under the frame A, and .at the 
forward end thereof is taken up on a spool E. The 

STAMP-AFFIXIN G M ACHINE. 
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strip of stamps is conducted down through a throat F 
and close to a roller G, which is held in the normal 
position illustrated in Fig. 1 by springs H. A moisten
ing pad J is provided directly in front of the roller 
G and this is connected to a pair of wheels K. The 
latter are flattened at one side. Connecting the wheels 
K with a drum on the shaft which carries a spool E 
is a cord L, provided with a spring. This drum car
ries a pawl which, engages a ratchet on the spool E. 
A spring M connects the opposite side of the drum 
with the frame A. In use the operator rolls the ma
chine forward, on the whee Ie K, thereby turning the 
spool E to take up the slack in the oiled paper, and 
also turning the spool which carries the stamps. When 
the flat part of the wheel K is encountered the ma
chine will drop, and moistening pad J will be lifted 
out of contact with the letter, on which the stamp . is 
to be affixed. The roller G will then be brought into 
contact with the letter and will press the stamp on to 
the moistened part. At the same time the roller G 
will travel bodily toward the rear of the machine and 
spring a trigger N, permitting the frame B to drop and 
bringing a depending plate thereon -against the stamps 
close to the throat F. This will hold the stamp strip 
and cause the stamp to be detached therefrom. At 
one side of the machine a bulb 0 is provided in which 
water is kept to moisten the pad J� The inventor of 
this stamp affixing machine is Mr. Herman J. Wertz
berger, of Alma, Kansas. 

• • I • 

IMPROVED PLANE PROVIDED WITH ADJUSTABLE 

GUIDES. 

The improved plane whicb we illustrate herewith is 
provided with adjustable means to limit the depth to 
which the cut of the plane may proceed. Guide blades 
are provided at each side of . the plane which may be 
quickly adjusted. Means are also furnished for limit
ing the projection of these blades. In our illustration 
the body of the plane is shown at A. A recess is 
formed in the body to admit the blade or iron, and 
the side of the body is cut away, forming an opening 
through which shavings cut by the blade can leave the 
tool. Secured to one side of the plane is a guide plate 
B. The latter is made fast by a pair of screws which 
pass through slots in the plate and thus permit of any 
desired degree of adjustment of the plate below the 
sole of the plane. In the forward end of the tool a 
block is mounted to slide vertically and it may be 
moved :to the desired adjustment by means of a thumb 
screw. Adjustably secured to this block by means of 
screws are a pair of guide blades O. The guide blades 
in operation form parallel grooves or guides exactly 
within and between which the main iron follows and 
cuts the shavings. The motion of these guide blades 
is limited by shoulders on the blades and the plane. 
Directly in front of the guide blades at one side is an 
auxiliary guide or supplemental sole D. This is se
cured to the lower end of a rod F. A transverse pin 
E formed with a cam groove is adapted to bear against 
the rod F and hold the latter at the desired adjust
ment. A pin G engages a second groove in the trans
verse pin E and serves to retain the latter in the tool. 
The plane is provided with the usual rack and pinion 
adjustment of the plane iron and a thumb screw serves 
to lock the blade in the set position. The ' inven
tor of this plane is Mr. Andro Nylund, of 5514 Nicolett 
Street, West Duluth, Minn. 

. I . �  . 

AN IMPROVED WASHING MACHINE. 

The washing machine illustrated in the accompany
ing engraving is provided with improved means for 
enabling the working parts to be brought into rubbing 
contact with both sides of the fabric which is being 
washed, and at successively different points thereon, 
so that the entire piece of material may quickly and 
thoroughly be renovated. The machine comprises a 
suds box A. At the forward end of the machine are 
two upright frame members B, each formed with a 
slot O. Mounted to slide in these slots is a corru
gated rubber board D. The frame which carries this 
board is . connected to a crank E at the upper part of 
the . machine. The crank is secured to the hub of a 
wheel G, which is geared to an internal gear F. By 
turning the wheel F the crank E is revolved, causing 
the rubber board D to vibrate up and down. Facing 
the board D is a second corrugated board H. The 
latter is secured to a frame J, which is held in sus
pension by a pair of links K. The upper link K is 
made fast to a 'square shaft which carries a lever L, 
and by operating this lever the board H may be 
moved toward or from the board D, as desired. The 
lever 1.: may be hooked in the rack M, to hold the board 
H at the desired position. Journaled in the frame mem
bers J are a pair of rollers N. The upper roller is 
mounted to slide ' in vertical grooves, and springs 0 
serve to press it against the lower roller N. The ten
sion of each spring may .be regulated by operating a 
hand wheel, as indicated in the illustration. In use 
after the garments have thoroughly been soaked the 
board H is ' rocked away from the board D to 
permit placing the garments between the boards. The 
lever L is then adjusted to press the. garments between 

171 
the boards and b y  means o f  a .  crank handle the rollers 
are .turned to draw the material downward. The board 
D is n ow reciprocated to rub the garment and occa
sionally the rollers are turned to bring a fresh sur
face into contact with the rubber boards. A patent 
on this washing machine has just been secured by 
David A. Sawyers, of Unionville, Iowa. 

. . .  , .  
Annual Loss Caused by the Cattle Tlek. 

It has been calculated that the cattle tick causes an 
annual loss in this country of nearly $100,000,000, 

IMPROVED PLANE PROVIDED WITH ADJUSTABLE 

GUIDES. 

according to a report of the Department of Agriculture. 
The loss foots · up to at least 10 per cent of the value 
of the cattle raised every year. The quality of the 
stock attacked is lowest and the loss is the greatest 
in the regions where, without the tick, the natural 
conditions are most favorable to the production of the 
finest cattle with the least loss. This insect makes 
profitable cattle raising almost impossible in the South, 
and as any successful system of agriculture must be 
grounded upon an alternation of crops which, in turn, 
depends upon animal husbandry to . maintain the fer
tility of the soil, our entire national system of agricul
ture is affected; Until this pest is destroyed, or at 
least controlled, the agricultural development of the 
infested regions is impossible. 

• • • • 
Capt. Robert T. Lawless, who for many years has 

been in the ,employ of the Oceanic Steamship Company, 
has been proposed for membership in the Royal Geo
graphical Society of England, owing to his invention 
of the stellar azimuth machine. This instrument 
solves spherical triangles mechanically, and with ab
solute accuracy, and makes unnecessary the use in 
navigation of an azimuth table. Capt. Lawless be
lieves that every officer of every pass.enger liner should 
und�rstand stellar navigation. The compass, he says, 
is the most useful of instrUinents, but the most frivo
lous and vacillating, and requires constant watching 
and testing. The compass should be checked up every 
four hours, and even then it may play tricks on the 
most experienced navigator. However, the stars are 
always true beacons, and the navigator who can 
steer by star sight, says Capt. Lawless, can be as 
sure of his course as if he had crOSS-bearings 'be
tween two lights. 

AN IMPROVED WASHING MACHINE. 
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Brush holder. A. Ball . . . . . . . . . . . . . . . . . . .  880.437 Brush making machine, J .  Baer . . . . . . . . . .  880.475 Brush. tooth. O .  H .  Chandler . . . . . . . . . . . .  880.277 Bucket elevator. F.  A. Hetherington . . . . . .  880.303 Buckle. J. H. M. Michon . . . . . . . . . . . . . . . .  879.974 Buckle. G.  W. Doss . . . . . . . . . . . . . . . . . . . . . .  880 .067 Buckle. E. N . Humphrey . . . . . . . . . . . . . . . .  880. 2 1 6  Building block t ie .  A.  J. Mueller . . . . . . . . .  880.154 Burglar alarm system and apparatus there-for. Ney & Ullman . . . . . . . . . . . . . . . . .  880.160 Button cutting and sbaping machine, auto-matic, W. S. Watson . . . . . . . . . . . . . . . .  880 .431 Cabinet. kitchen. R. Beverly . . . . . . . . . . . .  880,185 Cameras, telescopes, and other scientific instruments, stand for photographic, W. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880 . 192 Can f('edlng and righting machine. M .  D. Blakeslee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880. 1 19 Cnn opener, A. G. Eulner . . . . . . . . . . . . . . . .  880, 1 31 Can right ing machine. M. D. Blakeslee . . .  880.1 86 Can washer, W. L. Pearce . . . . . . . . . . . . . . .  880, 1 62  Cane. W. S. Smith . . . . . . . . . . . . . . . . . . . . . . .  880 ,047 Canopy, H. C. Swanwick . . . . . . . . . . . . . . . . . .  880, 1 76 Canopy. B. K. Apple . . . . . . . . . . . . . . . . . . . . . .  880 .1 83 Car couplings. draft gear for. J. A. Sample 879.91 1 Car door, grain, C. Moore . . . . . . . . . . . . . . . . . 879 , 976 Car fender, street, J .  A.  McQuade . . . . . . . . .  880,233 Car grain door, box, J. S. Bender . . . . . . . . . .  880 ,476 Car mover, J .  M. Fisk . . . . . . . . . . . . . . . . . . . .  880.017 Car movN', O. E .  Engbarth . . . . . . . . . . . . . . .  880.372 Car, rail. y, C. V. Rote . . . . . . . . . . . . . . . . . .  880 . 1 64 Car stake. T. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . 880 , 446 Car underframe, J. M. Ames . . . . . . . . . . . . . .  879,996 Cars. d rawhead for railway. C. R. Bowen . .  880.270 Carbid cartridge, E. M. Rosenbluth . . . . . . . .  880 . 470 Carbureter. F. W. Beardsley . . . . . . . . . . . . . .  880.062 Carpet sweeper, Morrison & Bryant . . . . . . . . 879 ,977 Carpet warp setting machine, B.  S. & R. N.  W. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  880.1 69 Carrier system, elevated , F. W. Ayer . . . . . .  880,348 Carton and display device , combined, J. B. Singer . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 880.410 Case. See Filing case. Cash delivery device, J. Good, Jr . . . . . . . . .  . Caster. McVall & Mechan . . . . . . . . . . . . . . . . .  . Casting apparatus. pipe. D. B. Dimick . . . .  880.284 Casting cylinders, pattern for, G. C. Bour-dereaux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879 .942 Cattle lander. E .  E. Lamb . . . . . . . . . . . . . . . . .  880. 146 Cellulose and making same, nitro derivative of, B.  Herstein . . . . . . . . . . . . . . . . . . . . . . .  879.871 Chair. A. G. Eyles . . . . . . . . . . . . . . . . . . . . . . . .  880.206 Chcck draft, universal . C. M. Lyman . . . . . .  880 .1 50 Churn. A. A. Howell . . . . . . . . . . . . . . . . . . . . . .  880 ,305 Cburn and butter worker, combined, G. J. Kaplan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.081 Churns, combined band and foot motor for, D. p.  Malone . . . . . . . . . . . . . . . . . . . . . . . . . .  880.229 Ciga l'otte tube. J . GuenilIet et al .  . . . . . . .  880, 487 .Ciga rette tube or moutbpiece, J. Gueniffet, et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.488 Clamping device. McG1ffin & McCauley . . . 880.460 Clasp, M. D. Arnow . . . . . . . . . . . . . . . . . . . . . . . . 880 . 1 16 Cleansing compound, F. F. Prusz . . . . . . . . . . 879,902 Clock, electrically operated. H. Gillette . . . .  880. 209 Clocks, electrical appliance for, Swedberg 

& Durbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 879 , 924 Cloth winding board , E . . Canaine . . . . . . . . . .  880,276 Clothes line support, extenSible, Mackenzie 
& Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,031 Clutch . electromagnetic. H. Ast. . . . . . . . . . . . 880 . 266 Clutch, friction. J. Fucbs . . . . . . . . . . . . . . . . . .  879 . 862 Clutch . friction . E. Lehmann . . . . . . . . . . . . . . .  880. 083 Clutch . friction driving. A. R. LeMoon . . . .  880.084 

Clutch. roller, G . M. Wilson . . .  · . . . . . . . . . . .  879.993 Cock, stop and measuring. F. Vocke . . . . . . .  880 .256 ColIee pot. O. F. Regllell . . . . . . . . . . . . . . . . . .  880.096 Columns. joint structure for superimpos(�d , C. R. Eberhard . . . . . . . . . . . . . . . . . . . . . . . .  880 .285 Concrote and the like. apparatus for mold-ing .  C. Dletrichs . . . . . . . . . . . . . . . . . . . . . .  880.201 Concrete sidewalk block , C. Deeg . . . . . . . . . .  880.066 

PAT: E N T S  
Our Hand Book on Patents . Trade-Marks, 

etc •• sent ��ee. Patents procnred through 
Munn & Co. receive free notice in tbe 

SCIENTIFIC AMEBI'Wi 
MUNN & CO.,  361 Broadway, N. Y. 
BRANCR OFFICE: 625 F St.,Washington, D.C. YX-- THE (LIPPER (UP. 

, or Its triangular shape prevents 
fl:!a�:��n,,�tya�1 [�;e�t��;e�l���� 
att1i�l'1g d'h����t�Og11? ifationers. 

CLIPPER lUFG. CO., 
. 401 West 124th St., New York, U.S.A. 
Send lOco for sample box of 100 ; o r  'l0c. for clips and desk trny. 

Veeder 
Counters 
to register reciprocating 
movements or revolu
tions. Cut fuJI size. 

Booklet Free 
V.EEDER MFG. CO. 

18 Sargeant St. 
Hartford, Conn. 

Cyclometers, Odometers. Tachometers, Cownters 
and Pine Castilw)s. 

FOR 
G U N S M IT HS, TOOL 

, MAKERS,  EXPE R I ·  
M E NTA L & R EPAI R  
WO R K ,  ETC .  
From 9-in. t o  l3-ln. swllll<. ArranR"ed for Steam or Foot Power, VelOCipede 
°J�jg;'tar:ee'hct,1?';IOg. 
W . F. & J N O .  BAR N E S  C O .  

Established 1872. 
1999 Ruby St., ROCKFORD, hit. •. . Iron Bnd Wire Fences 

(' . Plain and heavy, a180 light and or
namental. e-Wire or I ron Feneea. 
��e:l\e g�::e e:�I�;:ves��iE: 

. Enterprise Foundry & Fence Co., 
'17'2 S. Senate Ave . ,  IndtanDopolie,Ind. 

JA G E. R  
4-Cycl·e 

Marine 
E.ngines 

Skillfully desi.med and well bmlt. Single lever control, comb ining automatic carburettor with sp!trk advance. Develops wide speed rang-e and reliability under most trying conditions Sizes a to 60 h. p. ;Send for catalog. 
CHAS. J. JAG E R  C O .  

281  Frankl in,  cor.  Batte rymarch S t .  
Boston,  Mass. 

TH E E U R E K A  C L I P  
The most useful article evp.r invented for the purpose. Indispensable to Lawyers, Editors, Students, Bankers, Insurance Companiefol aild business men generally. Book marker and paper clip. Does not mutilate tbe paper. Can be used repeatedly. In boxes of 100 for 25c. 'I'o be bad of all booksel lers. stat.ioners and notlon dealers. or by mail on receipt of price. Sample card, bymail , free. Man· 

�fi�tC'::� �l,x �Y."i'J��:��".:ld���ey' 

In Cash 
$50,000 

In Stock 
Of' The 

Miami Cycle 
S, Mrs. Co ..  

which earned 10 � during the 
oea.oll of 1907. i. offered e. proof that 

The 
World'. 

Best 
Bicycle 

has leBB pressure on its crank bearings 
tha.n any ordinary bicycle buU t ;  "\herefore , tbat 
It pushes easIer and runs ta.ster with le6s enerilY a.nd will cl1mb hi l ls eaSIer. 'rhe explanation 1s 
found in the speCial Crank Ho.nger coDatructlOD 
and large Sprockets of the Racyc le. 1908 Models 
n.re buUt with droptorged steel heads, crown and 
seat post clusters a.nd the frames are made of 
Engllsh OOld drawn weldle8s steel tubing made 

:�:�ir�l!ka��� �:. f!l'::e:,u:;;!t::iit:
I
:�d

8
w��t� manshlp will permlt. 

Write tor 1908 catalog and pamphlet-tiThe 
Three ltea.ons", which contains our offer. 
We make no cheapRACYCLES but y ou can 
secure yours cheap it you secure us an agent. 

THE MIA M I  CYCLE & MFG. CO. 
Middletown. Ohio. U. S. A. 

Concrete structure brace. A. J. Robinson . .  880.468 Hat holder. Grouse & Roberts . . • . . . . . . . . . . .  880. 364 ContrOlling mechanism, safety. T. R. Bell . .  879,847 Hay rack E A W B Conveyer, cotton and cotton seed, W. B. Header a'ndi • thresbe'r, ����ined: ' ·Hoii�Y " &,  88u, 1 ] 8  
Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.172 Whitford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880 . 4G t  Corn for  tahle use. preparing. F. A. Col- Headhght f o r  automobiles, etc. , W. D. Iins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880,359 Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880.289 Corn forkl green. G. W. Ruggles . . . . . . . . . . .  880 . 166 Heat from one fiuld to another. apparatus Corn shel er, W. F. EllIott . . . . . . . . . . . . . . . .  880,286 for transmitting, W. J. StIIl . • . • . . . . . .  880 .41 7  Cot. emergency, M. H. Thompson . . . . . . . .  879. 988 Heater. See Water heater. Cotton and other fibers, clearer for prepar· Heel attachment • . shoe. Ill. Rennie . . . . . . . . . .  879. 904 Ing frames for, N. S. Brown . . . . . . . . . .  880.007 HlghseeflreeyQue.n.c.y 

• . d. '. S.C.h. a. l.·g. e . . .  a.p.p.a.r.a.t.u.s . • . . 
J . .. .  E.' '. Cotton gin. N .  Pearse . . . . . . . . . . . . . . . . . . . . .  880.325 880.046 Cotton plant thinning machine. Beusse & Hinge. door, W. L. von de Marwltz . . . . . . . .  880, 3 1 7  Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.003 HHlinnggee •• ggaattee,' DW. , EJ. · sPteetalersro. n . .. .

. .. .. .
.

.

. .. .. .. .. .. .. .. .
. 

880. 030 Covering. J. P. & J. F. J. Costigan . . . . . . . . 880. 363 ' 880. 340 Crate, H. Rletmann . . . . . . . . . . . . . . . . . . . . .  880.042 Hopple for fowls. E. C. Rolfe . . • . . . . . . . . . .  880, 043 Crate. folding, C. W., E. L. & M_ D. Cron- Horseshoe, E. Wollet . . . . . . . . . . . . • . . . . . . . . . .  879. 936 baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.855 Horseshoe. nailless. J. A. Enright . . . . . . . . . . 879. 952 Cream separator, centrifugal, Witt & Hart- Hose supporter. Ie F. & F. G: Elker . . . . . .  880 . 1 30 

Cros��
ngn Sig' �'�l' 'f��' e"teci;ic . .  r·o·a·d·s· . . .  h·l·gh·w· a' y", 879,994 Hose,. supporting sbeatb for train pipe coup-hngs. G. S. Wood . . . . . . . . . . . . . . . . . . . . .  880 , 060 

Cu�Ep. roMteCcCtolirn.toHc.k A· . . .  F·r·a·n·k: .· .· .. .. .. .. .. .. .. .. .. .. .. .. .. .. 879. 886 Hydrauhc motor. Grant & McDowell . . . . . . . .  880 .2DS 
u • 879.955 Ice-cutting machine. F. White . . . . . . . . . . . . .  879 . 933 Cultivating macbine, motor driven, K . ImpresslOn tray and cheek distender COID- 4 

g���!rr�h�·r·'�
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Cutting rags. ropes. and the like. apparatus Instep arch ·s�pp��·t: ·W: 'Iii: Sc'holi : : : : : : : : :  ��g:�� for, J Nuttall 880 236 Insulator, J. D.  E. Duncan . . . . . . . . . . . . . . . . .  880 . 20:3 Cycles. shock-absorhi�g ' d;''vic;'' 'io�. ' ' F: "it: . Insulator, electrical, D . G. Bolton . . . . . . . . .  880. 1 2 1  Graham-Yooll 880 297 Insulator for high-tenSion conductors, S . B. 
����g��rt�eag. jI' �(;���.i�� : : : : : : : : : : : : : : : :  �ro:��� Insu��'t���'��:;:S m�id ' f�� ' ;n';ki�g: 'il: ' Wa�� 880

. 4
1 8  

D1lVenport, Coopersmith & Klndel . . . . . . . . . .  880.278 Inte���1 '�o';'h;;�tio' n" ·e·n·g· l·n·e· .. .  IJ . .
.
. .  G . .. · 'U"n'd'e'r'- 880.343 Desk table, M. P. Harding . . . • . . . . . . . . . . . . .  880. 023 Developing tray. M. P. Foran . . . . . . . . . . . . . .  880. 377 wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879 .989 Dinitroglycerin, etc, obtaining, F. I. du I�onwork, clip for structural, C. E. Rborer 879,905 Pont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879 . 899 l�ey fastener for locks. F. H. Rogers . . . . . .  880. 1 02 Display easel. A. M. Stomet . . . . . . . . . . . . . . . 880.049 heyed instrument; mechanically playing Distillation of wood. destructive. T. W. F. Moritz . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 880.089 Pritchard . . . . . . . . . . . .  . .  . . . .  880 466 Knife. 'I.'. F. Burk . . . . . . . . . . . . . . . . . . .  880 . 1 23 Door, automatic clOSing. C: ·M';li . .  : :  . .  : : : : :  879:883 Knives. paring attachment for, E. 'i.: ' 'De Door jamb setter, R. D. Tennent . . . . . . . . . .  880.252 Vale .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879 857 Door lock, W. H. 'l'homas . . . . . . . . . . . . . . . . .  880.052 Knitting machine stop motion, .J .  S. Crane 880: 01 3  Door or sash, sliding. G. P. Balch . . . . . . . . .  880.350 Label. bottle. J .  F. Ahrens . . . . . . . . . . . . . . . .  880. I l 5  Door securer. L .  C .  Smith . . . . . . . . . . . . . . . . .  880.108 tacr fa�tener. shoe. G .  H. Nicholls . . . . . . . .  880 .323 Door track and hanger, Welliver & Harrlng- ac ng ook, E. B. Stimpson . . . . . . . . . . . . . .  880. 251 ton 880 258 Lamp and lantern, C. Bergener . . . . . . . . . . . . .  880, 1 84 Doors for 's;:ie's', ' e'tc: : 'to ' th�il: ' ���ts', ' 'n'Iech: ' Lamp, electric arc, T. E. Adams . . . . . . . . . . .  880 .435 anism for forcing. B .  F. Tripp . . . . . . . .  880 , 1 7 9  Lamp. safety. A. G.  R. Williams . . . . . . . . . .  879 . 934 Double pawl coupling. M. Hanusch . . . . . . . . . 879. 960 Lamps. mantle support and globe holder for Dough feeding device. A. W. Copland . . . . .  879.852 incandescent, G. E.  Hulse . . . . . . . . . . . . .  880. 1 43 Drawer guide, G. R. Ross . . . . . . . . . . . . . . . . .  879, 982 Lamps, hitrainel' and perforate discbarge for, Drills. ball bearing water head for diamond. C. . Lungren . . . . . . . . . . . . . . . . . . . . . . . .  880.1 49 R. E. Parker . . . . . . . . . . . . . . . . . . . . . . . . .  880.324 Land rolling and pulverizing machine Don-Drilling machine. B .  Hastings . . . . . . . . . . . . .  880. 1 40 nelly & F,ederick . . . . . . . . . . . . . .  : . . . . . .  880.440 Drum trap, P. Ayres . . . . . . . . . . . . . . . . . . . . . .  880.436 tasting muchllle. C. F. Pym . . . . . . . . . . . . . .  880.401 Dust or otber particles from granular sub- atcb, doo�', J .  H. tirown . . . . . . . . . . . . .  ' . . . . .  880 VOG stances, macbine for separating, Rohin- Lathing . and treating same, woven. W. E. · ' 

son & Backhouse 880 242 Roblll son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880.098 Dye and making sam�: 'r'e'd . ���: ·jI·. · ci"�lde'r� , Lathing I?acbine, R. R. Zabnter . . . . . . . . . . 870 , 995 mann 880 29.2 Lawn sprmkler, H. T. Packard . . . . . . . . . . . . 879 , 892 Dye and rri�kil;g' ·s;m�·, · ;;e'lio,�" t�t'r'a'z�: ' 'Ii: ' I.eg covering, combin.ation, Coben & Nuthan 880.358 Geldermanll 880 293 Len�. optical • . Germalll & Ossart . . . . . . . . . . . .  880.208 
:�'iilc gaa�� l�ia:�.·t�g
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g�r ��rAI.if���ilfyo�·�ge: 
Electric generators. regulating. G. S. Neeley 879 , 887 LlDotype and otber type casting machine. 880 . 230 

Electric Inductor, magneto. M. Fischer . . . . .  880.485 C. A. Albrecht . . . . . . . . . . . . . . . . . . . . . . . .  880 264 Electric machine. dynamo. H. Chitty . . . . . . .  880.01 1  Linotype machines. assembler slide hrake . 
Electric machines. coil retainer for dyna- for. R. F. Wilson . . . . . . . . . . . . . . . . . . . . . .  880 .346 mo. G. Dunn . . . . . . . . . . . . . . . . . . . . . . . . .  879. 94!) Loading and measuring apparatus, L. Pryce 880.400 Electric macbines, coil retainer for dyna- . Lock and electric switcb, combined, Sban-mo. R. B. Treat . . . . . . . . . . . . . . . . . . . . . .  880.429 non & Taylor . . . . . . . . . . . . . . . . . .  880. 167. 880 . 1 68 Electric machines. pole shoe for dynamo. Lock . gate. E .  Schlldhauer . . . . . . . . . . . • . . . . . .  880, 1 03 

Elec�ic�' STy��:';'. ' th�;.;,;o,"W" ."H."B· �i�t·o·I ·. ·. 879.927 t����;tI���li��btrie 'Xrlv���da� ' pot'ti���y' : : : : 879 . 94 6  
Electrode containing metal within the same, 880.272 Loom warp stop-motion, J .  Corzllius . . . . . . .  ��g:��l arc light. H. Viertel . . . . . . . . . . . . . . . . . 880.055 Loo� warp stop motion, H. Horsfa! . . . . . .  879 . 873 
Electrodes. making, E. W. Jungner . . . . . . . .  880.027 Lubncating device. W. Scott . . . . . . . . . . . . . .  879,9 1 6  
Electrodeposlts, producing poreless and well- Lubricator protector for vehicle wheel jour-
Elec���r:;�I:;�ti�' b�aC��i'll: . S��d'g"'ass: :  : : : : :  ��g:��� Mag�:��um�

O
�
fr�d�clJ':.

ca
�O� · · ':Kugeig��' " &  880.262 

Elevators, electric signal for, C. E Moore . 880,152 Seward . . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  _ . . .  880 ,489 Ellipsograph . H . Looyer . . . . . . . .  : . . . . . . . .  880.228 Mail bag catcher and deliverer. Hollenburg-End gate. F. Caha . . . . . . . . . . . . . . . . . . . . . . . . .  880.010 . er & Will . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.304 
Engine cylinder doors, means for locking Mall catchlllg and delivery system, W. Wen-
EnglCnaerdrinevge' rsJill' gECgkeearrS. le"Ynte·r·n·a· I"c·o·m"b·u·s·t·IO· n

". 87!J, 858 . zel . . . . . . . . . . : . . . . . . . . . .  ' . . . . . . . . • . . . . . .  880, 259 Mall matter, regIster for railway, A. L. J. Sulzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.050 Georger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.956 Engines, burner for explosive, J. S. Lang . .  880, 3 1 3  Mail pouch catcher, R. H. Powell . : . . . . • . . 879, 90 1  
Engines, speed l imiting device for electric- :\'la11 poucb receiving and delivery apparatus ally i/l:nited explosive. F. S .  Perrin . . . .  880 .093 , . for railway ears. N .  S .  Brown . . . . . . . . .  880. 007 Envelop. J. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . .  880.223 )1all pouch recelvlUg and delivery apparatus Evaporator. P. G. Kaiser  . . . . . . . . . . . . . . . . . .  880.080 for raIlway cars. C .  W. Broughton . . . .  880,008 Excavating, hoisting and conveying bucket, Mail pouch transferring apparatus, R. C. J. Marousch . . . . . . . . . . . . . . . . . . . . . . . . . .  879.972 Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880. 409 Explosive engine, C. M. Fox . . . . .  _ . . . . . . . .  879 ,954 :'\fantle support, adjustable, Howard & Rec-Explosive engine, J . D . Hay . . . . . . . . . . . . . . .  880,024 tor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879. 814 Eyeglasses. W. L. Bemis . . . . . . . . . . . . . . . . . .  880,002 Match case. W. L. Chambers . . . . . . . . . . . . . . .  88<>. 357 Eyeletting machine, S. Field . . . . . . . . . . . . . .  880,376 Match macbines, composition applying mecb-Fabrics, aging and steaming chamber for, anism for, C. A .  Carlson . . . . . . . . . . . . . . .  880 ,354 J. E. Gray . . . . . . . . . . . . . . . . . . . . . . . . . .  879,867 Mea�Urlrg device, cloth. W. K. & T. B. 
�:;��ge�lO�: �o:gon P������ : : : : : : : : : : : : : : :  �ro:�� :'\feasu�ln�

ss t��'p�;�t'�r'e's: ' 'eie'c't�i��i ' 'sy's'te� 879,846 

Fastening device, C. G . Megrue . . . . . . . . . . . .  880.319 of, Ill. Haagn . . . . . . . • . . . . • • • . • . • . . . .  880 . 074 Fat and 011 preparations. producing. K. Meat holder, W. L. GrolI . . . . . . . . . . . . . . . . .  880,486 
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880. 1 13 Feed bag. R. J. Brooks . . . . . . . . . . . . . . . . . . . .  880.438 Medicated silk protector. S. R�Ii:���� 
Feed bag. H. W. Morris . . . . . . . . . . . . . . . . . . .  880.�59 Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880, 469 Feed chopper, J. F. Raymond . . . . . . . . . . . .  880.326 "'Ietal extractor. H. C. Hansen • . . . . . . . . . . . .  879 . 870 Feed elevator for maize shellers and thresh- Metal shears. G. Potstada . . . . . . . . . . . . . . . . . .  879 900 ing machi.nes, swinging, T. J. Gee . . . .  880,291 Metals, heatinfl' and welding Rodrigues-Ely , 
Fence post. C. A. Carter . . . . . . . . . . . . . . . . . .  880 .355 & Gauthier . . . . . . . . . . .  . ' . . . . . . . . . . . . . . .  880 099 Fencing. Wire, W. H. Griffith . . . . . . . . . . . . . .  880.138 Metals, machine for testing the wear of. M. • 

Fertilizer. A. L. Kennedy . . . . . . . . . . . . . . . . . . 879.877 Derlbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.483 Filing case. H. B .  Clarke . . . . . . . . . . . . . . . . . .  879.944 Meters, prepayment arrangement for. H. Filter, Jones & Hansen . . . . . . . . . . . . . . . . . . . .  879.876 �mkWwei��f�egs ma�i;i��', ' 0'. ' G��d��son". ·. · . .. .. .. 879.91 3 Filter. L. Birt . . . · . . . . . . . . . . . . . . . . . . . . . . . . . .  879.963 880.073 Filter press plates, preparing, F .  Rabbis . .  880, 078 :Minerals from gangue, separation of metal-Fi l tering apparatus, H. P. Taylor . . . . . . . . .  880,426 liferous, H. L. Sulman, et a1 .  • . . . . . . . .  879, 985 Fire extinguishing apparatus, Hunt & Kin- Mixing machine, T. L. Smith . . . . . . . . . . . . . .  880. 248 ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.966 Molder' s fiask. D. Parks . . . . . . . • . .  880 396 880. 397 
Firearm attachment, F. }{lonsnitzer . . . . . . . . 880,310 �{olding'l macbine, E. J. Schroder . . . . . : . . . : 879 , 9 1 5  
Firearm. silent, H. P. Maxim . . . . . . . . . . . . .  880.386 Molding machine. M. J. Dunn . . • . • • • • . • . . . .  879.950 Fish bait. J. Hansen . . . . . . . . . . . . . . . . . . . . . .  879. 869 Mumer cut-out. W. G. Schaelfer . • . • . • . • . . . . 880 ; 471 
Fisherman' s  type, C. S. Ruggles . . . . . . . . . . .  880. 045 Multi-tubular  boiler. C .  Bourdon . . . . . . . . . . .  880. ] 89 
Fishing apparatus. S. Ill. Gladding . . . . . . . . . .  879 , 863 Music leaf turner. A. 1. Mercer . . . . . . . . . . . .  880 .032 
Fishing, trawling net for use in herring or Necktie, non-binding, W. O. Burdick . . . . . .  880, ] 91 

other. J. A. Garms . . . . . . . . . . . . . . . . . . . .  880.0 69 Nest. trap • .  W. H. Warner, Jr . . . . . . . . . . . . .  879.990 Flange making process, J. H. TayIor . . . . . .  879,925 Nitroglycerin from acids, accelerating the 
Formaldebyde, compOSition for generating, separation of, Escales & Novak . . . . . . . . .  880,373 

A. Eichengrun . . . . . . . . . . . . . . . . . . . . . . . . 880, 204 Notching press. O. Smith . . . . . . . . . . . . . . . . . .  880 , 413 
Freezer. J. D. Collins . . . . . . . . . . . . . . . . . . . . . .  880.360 Novelty device, V. J. Augir . . . . . . . . . . . . . .  879.998 
Furnace grate. W. O .  Root . . . . .. . . . . . . . . . . .  879.908 Nut lock. J. J. Brunello . . . . . . . . . . . . . . . . . . .  880 .065 
Gaining machine. J . R. Thomas . . . . . . . . . . .  880.177 Nut retainer. Guthridge & Baker . . . . . . . . . . . 879 . 958 
Garment supporter clasp. G. N. Hall . . . . . . .  879. 868 O!l burner, J. Gogel . . . . . . . . . . . . . . . . . . . . . . .  880.071 
Gas burner. F. C. Vearing . . . . . . . . . . . . . . . . .  880. 1 12 011 burner, C. J. Church . . . . . . . . . . . . . . . . . . .  880. 1 93 
Gas burner device, distance lighting, R. N. Oil engine. crude. C. H. McClintock . . . . . . . .  879. 884 Oakman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879. 890 Opera chair. A . L. Levin . . . . . . . . . . . . . . . . . .  880.3 1 4  
Gas burner safety device. J. N .  Reynolds . .  880.097 Ore separating apparatus. T. Veitch . . . . . . . .  880.430 Gas burning furnace. O. H . P. Basom . . . . . .  880.000 Ore separator, centrifugal, P. F. Peck, 
g:� h�rg:�.atu: Lce6�

1
1�:nte�: . .  ���s��� : : : : ' ��g:m Ores. etc . •  apparatus for conveying �J�'���: 879.89

� 
Gas producer. H. E. Smythe . . . . . . . . . . . . . . .  879.920 charging. P. Paton . . . . . . . . . . . . . . . . . . .  880.09 1  
Gas producers, feeding fuel into ,  H .  F. Oven, baker's, J. F .  Gorndt . . • . . . . . .  4 • • • • •  87!). 86G 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.411 Oyster shucking appa l'Utus. W. Klinge . . . . . .  880, 222 
GE.S retort charging and drawing machine, Package tie, S. PercivaL . . . . . . . . . . . . . . . . . .  880,241 

H. E.  Carpenter . . . . . . . . . . . . . . . . . . . . . . 880. 440 Packaging machine. W. A. Fanning . . . . . . . .  880 .374 
Gasps and gas mixtures by means of voltaic Pad. See Surgical pad. 

arcs. apparatus for treating. A. J. Pet- Paddle wheel. O. Brown . . . . . . . . . . . . . . . . . . . .  880.35:1 
erswn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.464 Painting apparatus, M. G. Barrier . . . . . . . . .  880,351 

Oasps r.nd ga s mixtures by means of voltaic Paper feeding macbine, �r. C. Dexter, 
a l·cs. treating. A. J. Petersson . • . . . . . . .  880.037 880. 197. 880. 1 98 

Gate. J. F. S. Goblr . . . . . . . . . . . . . . . . . . . . . . .  880.295 Paper for the automatic transmiSSion of 
Gearing. C. A. Shive . . . . . . . . . . . . . . . . . . . . .  880 , 336 messa!:es, etc. , apparatu" for perforat-
Glass gatherer. mechanical. W. Newby . . . .  879 . 889 ing fillets of. Buckingham & ' Germann . .  880.270 
Glassware, apparatus for tbe manufacture Paper or paper hoard and tbe like, produc-

of hollow. C .  F. Cox . . . . . . . . . . . . . . . . . .  880.482 ing, C .  E . Nelson . . . . . . . . . . . . . . . . . . . . . .  879. 888 
Glaze for the interior of vats and tbe like, Paper pulp processes, cooler for reclaimed 

W. Herms . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880. 1 4 1  liquor and gas in . Shevlin & Small . . . .  884 1 . 247 
Go-cart, folding. M. B. Ritro . . . . . . . . . . . . .  879 . 907 Pasteboard hox. J. Godfrey . . . . . . . . . . . . . . . .  87!l . 86:i 
Go-cart. folding. C .  S. Gross . . . . . . . . . . . . . .  880.2] ] Pen , fountain . P. P. Sanford . . . . . . . . . . . . .  87!l . n 1 2 
Golf ball . C. L. Reade . . . . . . . . . . . . . . . . . . . .  879.981 ressar)" E. S. Rogers . . . . . . . . . . . . . . . . . . . . . .  880 . 1 01 
Golf ba.. . '. W. ·£hurlow . . . . . . . . . . . . . . . . . . 880,342 Phonograph attachment .  E. B. Donaldson . .  880. 01 6 

Gradel', levee builder, d igger and conveyer, Phonogl'aph born, F. M. Mtlrpb�r . . . . . . . . . .  880 , 388 
road. J. W. Baker . . . . . . . . . . . . . . . . . . . .  880,268 Pbonograph machines, carringe feed for, J. 

Grader. road. J. V . Kl'Use . . . . . . . . . . . . . . . . . . 879.970 Roevel· . . . . . . . . . . . . . . . . . . . . . . . .  880 . 1 00 

Grain shocker, J.  Boda . . . . . . . . . . . . . . . . . . . .  879,850 Phonograph reproducpr. A. C .  Mestrnud . . . .  880 .?'20 
Grater, potato. H . Halhach . . . . . . . . . . . . . . . .  880,022 Pi ano a ction. C. J. B. Socin . . . . . . . . . . . . . .  880 . 1 n  
Grinding machine. J .  G .  Blessing . .  880 , 120. 880. 1 88 Piano pla .Y!'r .  electromagnetic. W .  B . Kraft 87!l. 87!l 
Grlpning device. O. E. McMahon . . . . . . . . . . .  880.0!l0 Piano I·"peating action. grand. A. Nicke! . .  879 . nI S  
Ground connection clam� W. H .  Blood. Jr. 879.94 0 Pi!:eon trop .  T. W. Kay . . . . . . . . . . . . . . . . . . 880 . 2 1 9 

Hall rack. F. M. Dale . . . . . . . . . . . . . . . . . . . .  880.283 Pipe coupling, D . Landau . . . . . . . . . . . . . . . . . . 879 . 880 
Harmonica. F. Strauss . . . . . . . . . . . . . . . . . . . . . 880 . 1 09 Pipe felTule. C. E. & G. H. Heineman . . . . .  880 .302 
Harrow. F. W. Harrison . . . . . . . . . • . • . . . . . .  880. 301 . Pipe fishing tool . R. G. Sanford . . . . . . . . . . . .  884 1 . 4 04 

Harvester, cane. J. D . Cooper . . . . . . . . . . . . . .  880.362 Pistol . detonating, W. Simpson . . . . . . . . . . . .  879. 9 1 0  
Harvester, corn , H .  Hahn . . . . . . . . . . . . . . . .  880,139 Piston for cylinders o f  steam engines, E. M.  
Harvester. corn. J . Hettrich . . . . . . . . . . . . . . .  880. 451 . Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880 . � r, 1  

Harvesting and husking machine, corn , Planter, hand, F. E. Griffetb . . . . . . . . . . . . . . 880)-:70 
W. O. Powell . . . . . . . . . . . . . . . . . . . . . . . .  880 ,467 Plants , means for supporting climbing. C. 

Hasp lock. P. Durett . . . . . . . . . . . . . . . . . . . . .  879.948 Halliday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  87n. 959 
Hat. coat, and umbrella rack. J. J. Mc- Plow, garden. Smith & Stein . . . . . . . . . . . . . .  880. 1 7 ] 

Nearney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880,232 ! Plumb and level, J. Sechler . . . . . . . . . . . . . . . .  880.248 
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G E NT L E M E N  
W H O  D R E S S  FOR STYLE 

NEAT N E S S ,  AND C O M FO RT 
WEAR THE  I M PROVED 

BOSTO 
GARTER 
T H E  RECOGNIZED STANDARD 

�The N a m e  Is �::;�d o n  eveh� �h"p(J CUSHION 
. BUTTON 

C LAS P 
L IES FLAT TO THE LEG-NEVER 
SLIPS.  TEARS N O R  U N FASTENS 

GEO. FROSTeO.,Makera 
BoItoD.14a.u., U. S . A .  

... _..,.ALWAYS EASY 

Learn Photo· Engraving or Photography 
En�raver8 Earn from '20 to t50 per Week 

The Only College in the world where these paying professions 
are taught successfully. Endorsed by 'he International .Auo
elation of Phot,o..Engt&vera and the Photographers A8soclstlon of 
Illinois. Terms easy and HYing Inerpenshe. Graduates plaeed 
In good pOlltlons. Write for catalogue, and SP.aCIP¥ TaK 
COORSS I N  WHICH 1:00 .A.llJt INTSR.aST It D .  Address 

�:!::.Il· c��i���e o�f ::o��:raa;��in°;' } 99:m:::::-.!, �:.t 
L. n. BISSELL, Presldellt 

Pipe Cutting aod Threading Machine 
F or Either lI und o r  Power 

This machine is the regular hand ma.crune supplied 
with a power base, pinion, countershaft, etc., and 
csn be worked :&S an ordinary pow�r 
machine or taken fTom its basi! for 
lIse as a hand rn:lcnioe. Pipe }.! in. 
to 15  in. diameter haodlet.1 easily ill 
small room. III ustr!lted catalogue
price list free on application. 

THE C U RT I S  & C U R T I S  C O .  

Plumb-bob, D. O. Morrill . . . . . . . . . . . . . . . . . . 880,387 
Post office, separating case, M. Ewing . . . .  880 ,132 
Potato cutter, M. M. Wheeler . . . . . . . . . . . . . . 880.057 
Power press, H. Osswald . . . . . . . . . . . . . . . . . . . 880,239 
Power transmission apparatus, C. R. Keith 880 ,382 
Power transmission mechanism, J. U .  Baker 880,267 
Press, S. M. Green . . . . . . . . . . . . . . . . . . . . . . . .  880,449 
Pressure regulator, R. M. Dixon . . . . . . . . . . .  880, 128 
Pressure regulator, M. G. Reynolds . . . . . . . .  880,402 
Printing frame, E. R. Williams . . . . . . . . . . . .  880,345 
Printing machine, pencil, H. C. B1ette . . . . .  879, 849 
Printing press, G. H. Pierce . . . . . . . . . . . . . . 879,897 
Printing press, P. F. Cox . . . . . . . . . . . . . . . . . .  880,281 
Printing press, traveling cylinder web, H. 

'F. Bechman . . . . . . . . . . . . . . . . . . . . . . . . . . . 880.001 
Printing press, web, P. F. Cox . . . . . . . . . . . . . 880,282 
Prnnlng shears, A. F. Mischke . . . . . . . . . . . . .  879, 882 
Pulley sustaining hanger, F. C. Stevens . . . . 880,415 
Pump, M. PoUatschek . . . . . . . . . . . . . . . . . . . .  880.039 
Pump, G. Grace . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  880, 137 
Pump and bail, sand, V .  H. Palm . . . . . . . . . .  880,462 
Pump, comnound ceutrlfugal, E. W. Riggs . 880.327 1 
Pump for oil wells. R. S. Futhey . . . . • . . . .  880,019 
Pump screening device, spray, A. W. Over-

hlser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,240 
Punching machine, T. A. Lindsey . . . . . . . .  880 , 085 
Racket, F. Imlach . . . . . . . . . . . . . . . . . . . . . . . .  880,306 
Radiator, B. F. Foss . . . . . . . . . . . . . . . . . . . . . . .  879,953 
Radiator, G. Hodgdon . . . . . . . . . . . . . . . . . . . . .  880,079 
Radiator packing joint, S. W. Jameson . . . 880.217 
Rail bonds, etc. , formIng, E. M. Bourllon-

ville . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  880,271 
Rail 11ft, T. J. Wasser . . . . . . . . . . . . . . . . . . . .  880,344 
Rail tie, metal, G. L. Hindman . . . . . . . . . . .  880,381 
Railway tlsh piate, G. T. Wilson . . . . . . . . . .  879. 935 
Railway olrset joint, J. H. Allen . . . . . . . . . . .  879, 938 
Railway, pleasure, J. C. Reckweg . . . . . . . . . . 880,040 
Rallwa:v rail joint, W. H. Lewis . . . . . . . . . .  880,384 
Railway rail joint, Insulated, K .  Kohn . . . .  879,878 
Railway signal apparatus, F. Graziano . . . .  880,072 
Railway signaling system, W. W. Salmon . 880.329 
Railway spike, T. W. Carey, Jr . . . . . . . . . . .  880,480 
Railway switch, P. Stanson . . . . . . . . . . . . . . . .  880,339 
Railway tie, Spera & Cocklin . . . . . . . . . . . . . .  879. 92 1  
Razor, safety, O. V. Ball . . . . . . . . . . . . . . . . . .  880,269 
Razors, removable safety guard tOf, John-

son & McLaren . . . . . . . . . . . . . . . . . . . . .  879,875 
Reaping, mowing and the like machine, reel 

for, M. Schiller . . . . . . . . . . . . . . . . . . . . . . .  880, 104 
Refrigerator, F. V. Detwiler . . . . . . . . . . . . . . .  880,443 
Relay ,  Interlocking, E. McClintock . . . . . . . . .  879,885 
Retort drawing machines, mecbanism fOl" 

operating the take and rake carriage 
of, H. E. Carpenter . . . . . . . . . . . . . . . . . .  880,439 

Rille sight lighting means, C .  W. Getchell . 880, 294 
Ri vel' banks, means for protecting, R. B. 

McGregor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,390 
Rivet setting machine, J. E. Perrault, 

879,895, 879, 896 
Rock cutting apparatus, cutter of, F. Lob-

nltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  880,2 27 
Rock drill, B. H. Locke . . . . . . . . . . . . . . . . . . . .  879,971 
Roll, Evans & Lewis . . . . . . . . . . . . . . . . . . . . . . .  880,205 
Rolls, antomatic blocking attachment for 

strip, W. A. Wood . . . . . . . . . . . . . . . . . . . .  880,434 
Roller press, C. Neilsen . . . . . . . . . . . . . . . . . .  880,035 
Rotary engine, G. F. Burton . . . . . . . . . . . . . . .  880,009 
Rotary engine, J. Zura . . . . . . . . . . . . . . . . . . . . .  880, 1 82 
Rotary engine, W Seibert . . . . . . . . . . . . . . . . . . 880,333 
Rotary internal combustion engine. J. Ho-

kanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,453 
Sail boom, P. Tutchell . . . . . . . . . . . . . . . . . . . .  879,98tl 
Sand blast machine, G. S. Slocum . . . . . . . . . .  880,337 
Sap receptacle, S. W. Holland . . . . . . . . . . . . . 880, 142 
Sash fastener, window, R. E .  Hennlnges . . . 880,214 
Sash lock, L. S. Mattox . . . . . . . . . . . . . . . . . . . . 880, 318 
Sash weight, C. E. Rhorer . . . . . . . . . . . . . . . . . 879,906 
Sash, window, R. C .  Fry . . . . . . . . . . . . . . . . . .  880,447 
Saw gum mer, G. E.  Hawkins . . . . . . . . . . . . . .  879,982 
Seal applying machine, bottle, E. D. Schmitt 880,406 
Sealing machines, sealing head for bottle, 

E. D. Schmitt . . . . . . . . . . . . . . . . . .  880,408, 880,490 
Seesaw, W. L. Jenkins . . . . . . . . . . . . . . . . . . . . 880,026 
Selling apparatus for stamps, tickets. and 

the like, COin controlled, C. R. Wedelln 879,991 
Separator. See Air and dust separator. 
Separator drums, guiding device for SUB-

pended, 1 .  P. B. Knudsen . . . . . . . . . . . . . .  880,383 
Sewing machine, J. Fink . . . . .  , . . . . . . . . . . . .  880, 133 
Sewing machine loop taker actuating mech-

anism, P. Diehl . . . . . . . . . . . . . . . . . . . . . .  880,200 
Sewing machine table or cabinet, T. Kundtz 880,224 
Sewing tool, cobbler 's , W. E. Ward . . . . . . . . 880, 180 
Shade and curtain bracket, R. H. Foley . . 880, 135 

6 Garden St., Bridgepor�, Conn. Branch Office, 60 Centre St., N. Y. �����e�i�E
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Moorman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,153 

M t 
Shaving cup, R. G. Foster . . . . . . . . . . . . . . . . .  880,207 
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for airships and other pur
poses where light and power
ful enlllnes a r e  required. 

1 to {() H. P. All' Cc"led. 
50 & 100 H. P. Water Cooled. 

Adopted by War Department. Send for catalogue B. 
G. H. CURTISS M A N UEAVTURING CO. 

Hammondsport. N. Y .  

B. F .  B A R N E S 
Eleven- inch Screw Cutting Lathe 

For foot or power as wan led. Has 
power crOSS feed and comPQund 

rest. A strictly high 
grade. m o  d e r n  tool. 
Ask u. for printed mat
ter. Descriptive eircn-

. lars upon reQuest. 
Rockford Drill ing Machine Co. 
Successor to B. F. &rne» Co. �::ltlt��r9" Rockford, Ill. 
European Branch, 149 Queen 

Victoria St • •  London, E. C. 

are a SCientific success 
and the users' deli�ht. 
T h e  R o b e r t s  i s  a 
Square Deal. Give us ' 

��o�e °t'l}i�'i'��t;I. t o  
Sizes 1� t o  b'O H .  P. 

Write for catal og. 
THE ROBERTS MOTOR CO. 

Box 309, Clyde, Ohio 

Sheet metal, producing very thin, T. A. Edi-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880,484 

Sheet metal vessels, die for forming, E. R. 
Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,922 

Shells, apparatuB for removing the percus-
sion caps from discharged, D. Larsson . 880, 147 

Shipping box, folding, W. K_ AUgire . . . . . .  880,347 
Shoe, S. N. North . . . . . . . . . . . . . . . . . . . . . . . . .  879,979 
Sbow case, ribbon, W. E. Miller . . . . . . . . . .  ' 880, 151 
Shutter bower, B. E. Beyer . . . . . . • • . . . . . • . .  880,064 
Sign, automatically moving, G. J. Lord . . . .  880,315 
Sign, electric, ! .  young . . . . . . . . . . . . . . . . . . . . 880.263 
Signal mechanism, alarm, Flora & Zorge . .  880. 134 
Signal system, J. A. Gehrnng . . . . . . . . . . . . . .  880,136 
Signals, electromechanical slot for, G. S. 

PlIasterer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,398 
Skirt supporter, Raymond & Dettmann . . . . .  880.095 
Skirt supporter, G. Gromer . . . . • . . . . . . . . . . .  880,299 
Sleigh, M. R. Rudolph . . . . . . . . . . . . . . . . . . . . .  880 , 165 
Smoke consuming furnace, J .  B. Harris . • . •  880,380 
Soap molding machine, F. Jurgens . . . . . . . . • •  879,968 
Soldering copper, R. R. Stein . . . . . . . . . . . . . 880,048 
Soldering machines, runway or chute tor 

can end, O. J .  Johnson . . . . . . . . . . . . . . . . .  880, 144 
Sound recording and reproducing machines, 

tilting turn table for, W. N. Dennison . 
Spark arrester, R. B. Kennington . . . . . . . .  . 
Spark arrester, W. F. MacGregor . . . . . . . .  . 
Spark arrester, K. M. Colquhoun . . . . . . . . . .  . 
Spike puller, C. E. GIoner . . . . • . . . . . . . . . . . .  
Spinning, drawing, roving and like frame, 

880,369 
880,309 
880. 385 
880,442 
880,210 

J. Farrar . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  880, 068 
Spinning machines. doffing means for ring, 

R. L. Cum mock . . . . . . . . . . . . . . . . . . . . . .  880, 014 
Spinning machines, revolution Indicating 

mechanism for, L. O. Goodwin . . . . . . . . .  879,957 
Sponge holder, J. S. Williams . . . . . . . . . . . . . .  880, 260 
Spraying device, automatic, W.  Tyree . . . . . .  879 ,929 
Spring motor, K. J. Lathrop . . . . . . . . . . . . . . .  880 , 1 48 
Stamp, hand, Lamb & Tilden . . . . . . . . . . . . . .  880,225 
Stai,le forming and discharging mechanism, 

V. Hoxie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,965 
Starching machine, W. H. H. Tracy . . . . . . . . 879. 926 
Starching machine, B. W. Jones . . . . . . . . . . .  880,455 
Stay and fastener, garment, L. W. Farris . .  880,287 

'5r:����;;;'1 
Steam boiler, C. Harter . . . . . . . . . . . . . . . . . . . .  879,961 

II Convert your Bicycle into a . Steam cylinders or other revolving bodies . 
with one Of our steam fitting or joint for journals of 

Motor-Cycle Attachable Out- rotary , A. Aldrich . . . . . . . . . . . . . . . . . . . . 879, 845 

tits. A full line of Finished Mo- Steam superheater, Prager & Bayden . . . . . . 880, 399 

tors ' also Rough Casting for Steam trap, D. Arthur . . . . . . . . . . . . . . . . . . . . . 879,997 

Blc;cle. Auto. M arine or Sta.. Steam trap, G. Lusebrink . . . . . . . . . . . . . . . . 880,087 

tlonary Send stamp for catalogue Steel by the pneumatic process, manufac-
'West G lr�rd Avenuet Phl ladelphiat �a. Ster!g��op
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A Home=liade 1 00=Mi le 
Wireless Telegraph Set 

Read SCIENTIFIC ,AMERICAN SU PPLEMENT 1605 for a 
thorough, clear descri ptlon, by A. Frederick COllins, of 
�:;;��ri���c;����:t! Ilt:������ri�����

r
��� °t��� 

Price 10 cents by mail. Order frum your newsdealer or 
from 

MUNN &: co., 361 Broadway. New Y ork 

Sterilizing apparatus, food. 1 .  Hislalre . . . . . . 880. 452 
Stirrup, safety, W. H. Flecksing, et aJ . . . . 880.288 
Store front construction. F. J. Plym . . . . . . . 879, 898 
Storm front, L. Cockerill . . . . . . . . . . . . . . . . . . 819, 945 
Stove, W. Rube . . . . . . . . . . . . . . . . . . . . . . . . . . . 879,909 
Stove, convertible heating and cooking, J. 

J. Shimek . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stove tlue, E. E. Thompson . . . . . . . . . . . . . . .  . 
Stove grate, T. J. Stalrord . . . . . . . . . . . . . . . .  . 
Stove grate, cook, J. J. Shimek . . . . . . . . . . .  . 
Strainer, tea, B. von Butzingslowen . . . . . . .  . 
Street cleaning apparatus, C. B. Butler . . .  . 
Street cleaning machine, O. Neukirch . . . . .  . 
Street or roadway structure, N. Laton . . . . .  . 
Striper, J. F. Thomas . . . . . . . . . . . . . . . . . . . . . . 
Surgical pad, J. A. Murray . . . . . . . . . . . . . . . .  . 
Sweetmeat, such as chocolate, manufacture 

880, 106 
879. 987 
880.472 
880, 105 
880, 190 
880, 1 2 4  
880,392 
880.312 
880, 1 1 1  
880,389 

of, V. Hain . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.300 
Swing, seesaw and rotary, 1. S. Woodward 879.937 
Syringe. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . 880,433 
Tap and bush for beer kegs, B. J. Sandell . .  879.983 
Target trap, G. Nlcolai . . . . . . . . . . . . . . . . . . . .  880,394 
Tedder attachment, J. H. Pletscher . . . . . . . .  880,094 
Tele
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Telescope, A. Konig . . . . . . . . . . . . . . . . . . . . . .  880, 028 
Temperature regulation, A. R. Sprague . . . .  880,414 
Throttle operator, automatic, A. S. Anderson 880,061 
Tie. See Building block tie. 

If my Razor wasn't good enough for 
m e  to use I wouldn't ask you to try it ! 

You certainly cannot doubt the sound logic and wisdom of the 
many arguments I have advanced in favor of my razor. 

You will admit that unless the " Gillette " possessed m a n y  
points of superiority it never would have been accepted by two 
nlillion men in the past three years as the best, most simple 
and satisfactory shaving device in this world. 

In the first place my razor requires No Stropping, No Honing. It is always ready. That's why it's the most practi
cal. You can shave in three to five minutes. 

The thin, flexible, double-edged blades remove a harsh or sofl 
beard with perfect comfort. No pulling, cutting or irritation of 

the skin. They are so inexpensive that when dull you throw them 
away as you would an old pen. No other razor so durahle. The 
triple siIver plated holder lasts a lifetime. None so convenient ; the 
compact little case can be with you always-if travelling, either in 
your pocket or grip. 

I know men who have shaved · in th., dark with the U Gillette." 
Many use it on the train, others while on hunting trips, fishing ex
peditions, etc. 

That's the beauty of my razor, you can obtain a perfect shave 
under all conditions-wherever you are. 

And I will guarantee you will agree with me right now-that 
my razor lust /its y o u r  case. A trial will prove it to you. 

Action must accompany right thinking or you have no power 
of execu tion. 

Put this correct line of thought into action. Get a " Gillette ' 
today. All Jewelry, Drug, Cutlery, Hardware and Sporting 

Goods dealers sell it. 

Th e G i l l  e t t e 
S a f e t y Razor Set 
consists of a triple 
silver plated holder. 
12 d o u b l e . e d g e d 

flexible bla des - 24 
keenedges. p acked in a velvet lined 

leather case and the price is $5. 00. 
Combination Sets from $6.50 to $50.00 

Ask your dealer for the " GILLETTE " to-day. If substitutes 
are offered, refuse them and write us at once for our booklet and 
free trial offer. 

C I L L E T T E  SALES CO M PA N Y  
207 Kimball Bulldln2 BOSTON 

THE RACING MACHINE SPARK PLUG 
The Center Fire Plug Power increased 10 p e r  cent. 
each explosion. Ignition in center of compression. 
Soot proof, quick action, perfect co mbustion. 

Agen ts Wanted. Sample Plugs, $1. 00 each. 
Give name of car and year. Write 

GENERAL A.CCUMULATOR & BAT TERY CO. , 1 28 Second St. , Milw aukee, Wis. 

The Bungalow N u m b e r  of 
American Homes and Gardens 

Do You Own a 
Are You Bui lding a Bungalow? 

If so, read the Special BllI1galow 
Number of 

American Homes 
and Gardens 

TO BE PUBLISHED IN MAY 
[ 'll 

The number will contain over 
60 pages of helpful, practical in
formation. packed with beautiful 
photographic reproductions of all 
kinds of- bllI1galows, big and little. 
costly and cheap. Everybody's 
taste has been consulted_ Besides 
articles on t�stefully designed small 
houses accompanied by plans and 
halftones, there will be contribu
tions on the decoration of the bllI1-
galow. its fumiture, plumbing and 
sewage disposal, in a word articles 

on everything that pertains to the bungalow. inside and out. 
This issue will include : 

F umiture lor the Bungalow, by Esth.r Singleton 
Draperi .. and RullS lor the Bungalow, by Alice 

Kdlogg 
Economic Sanitation of the Bungalow, by John 

Gad. 
Ornamental Log Cabin •• by Dorothy Syth. 
Arli.tic Curtaining, by Phoebe W",tcotl Humphrey. 
A Summer Camp at Arden, by Mabel T uk. 

Priestman 
A Garden Room, by Carine Cadby 

What i. and What is not a Bungalow, by Tom"", 
Lentdlu. 

How to Build a Log Cabin, by Edward F .... r 
A Group 01 California Bungalows, by Hden Luken. 

Gaut 
A Connecticut Bungalow, by John Sherman 
Two New England Bungalow., by Mary Northend 
A Tex .. Bungalow. by Paul Thunlon 
Ornamental Gateways to BuuaaIoWi 
A True Bungalow, by F cane. D. Nichola 

D O U B L E N U M B E R _ P rice 6Oc. 
MUNN &. CO., 361 Broadway, N. Y. City 
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Class ified ver Isemen S Tire attachment, E .  Collins . . . . . . . . . . . . . . . . 880, 195 
Tire cover. W. A. Allen, reissue . . . . . . . . . . .  ]2,754 A d t· t Tile roofing, B. R. Christensen . . . . . . . . . . .  880'012 11 
Til'e cover, pneumatic, C. A. Bropby . . . .  880,274 Advertising in this column is 75 cents a line. No less '!'ires. making leather. R. J. Elledge . . . . . .  880,371 

than four nor more tban ten lines accepted. Count Tobacco reservoir and cigarette filler, com- I 
seven words to tbe line. All orders must be accom· bined. H. D. BOllnell . . . . . . . . . . . . . . . . . . 879'851 1 
panied by a remittance. Further information sent on rrool�

ot6
�.e���:�n,

s�.
peT?i�g E��.b�\l���� . ���. 880.059 

request. Toy. chromatic, A. L. Newell . . . . . . . . . . . .  880,322 
Toy vehicle, '1'. E. Crecelius . . . . . . . . . . . . . . .  879.947 

B U S I N E S S  O P P O RT U N I T I ES . . 

SOUTH DAKOTA CRARTERS.-More liberal-far 
cheaper tban other States. Il'ree blanks ann inforn::.a
tion. Jfor fu!1 particulars apply to Philip Lawrence, 
Former Assistant Secretary State. Huron, S. D. 

DF-SIGN l' A'rE�l' FOR 'I'HIRD T�JRM CAMPAIGN 
BUTTON. Three colors. Great money maker. Now 
1s the li llie. Send for terms, etc. C. F. Pearson, 615 
Marshall Street, Portland, Ore. 

VENDING MA(,HINE3 FOR GUM AND SWEETS. 
Send for descriptive circular. �'oreigll rights for sale. 
For full particulars address S-D Machine Company-:-
465 Greenwich Street, New York City. 
INVE�·l'ORS.-Send for free sample copy " World's 

Progress," devoted lO interests of inventors. All latest 
developmellts ill sci�ntific aud industrial world .. 
World's Progress, 510 12th St .. Washington, D. C. 

Track sweeper, J. E. Kelley . . . . . . . . . . . . . .  880.308 · 
Transmitter, S. W. Rotbermel. . . . . . . . . . . . . .  880,044 
Trap for basins. sinks. etc:. R. C. McCaf-

frey . . . . . . . . . .  . . . .  . . . . . . .  880,156 
rrrimming and skiving machines, feed guide 

for, C. S. Pierce . . . .  . . . 880,038 
Tripod, G. A. Beilfuss . . . . . . . . . . . . . . . . . . .  880.063 
Trolley, G. H. Gross . . . . . . . . . . . . . . . . . . . . . . . 880,021 
Trolley, electriC, L. Smith . . . . . . . . . . . . . . . . . .  880.107 
Trolley pole support, J. L. Chase . . . . . . . . . .  879,943 
Trolley wbeel spring, R. E. Noble . . . . . . . . . .  880,395 
Truck, J. F. De Long . . . . . . . . . . . . . . . . . . . . . .  880,015 
Truck, barrel, Schriver & Webster . . . . . . . .  879.914 
Truck, tbawlng furnace. T. D. Bausber . . . .  879.939 
'J'runk, C. T. & E. E. Wilt . . . . . . . . . . . . . . . .  880,058 
Turbine, C. Wedekind . . . . . . . . . . . . . . . . . . . .  880,181 
Turbine, elastic fluid, C. W. Dake . . . . . . . . . 880,365 1 
Turbine engine, H. A. Buck . . 880,479 
Turbine governor, C. W. Dake . . . . . . . . . . . . .  880,366 
Turbine, internal combustion, P. Krause . . . 880.458 
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ment for, E. Terrell . . . . . . . . . . . . . . . . . .  880,341 
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NEW AND USEFUL UMBRELLA RACK.-May 30tb Typewriter tabulator. W. R. Fox . . . . . . . . . . . 880,290 
1905. Also, Pencil and FountaIn Pen RetaIner. Septem- Typewriter�, power-driving mechanism for 
bel' l7tb, 19tJ7. Cheap to manufacture. Slmple, made of computmg, E . . B. Cram . . . . . . . . . . . . . . . . .  879.854 
one piece spring wire; would like to hear from factories Type"'l'�t�ng mach.me, J. Felbel . . . . . . . . . . . .  880,375 
kna

t;;�e��e�to 
��� particulars address A. M., 720 K Street. 

I 
R����n��� m���t��e C·at��c�rit!��� · 'E� . . ±: 880,391 I 

FOR ';�E.-�ew type !lreatly impr�ved street car . um:.�n�, 
. 
f�idi�'g: 'w: 'Tb�d�;'f : : : :  : :  : :  : :  : : :  ��&:m I fender. U. S. Pa�ent 1164,&\' and Canadtan patent a])- Umbrellas and tbe like, attacbment for, phe� for. lmposs,�ble to InJ,-p.re person pIcked up by thIS W. A. Swaren . . . . . . . . . . . . . . . . . . . . . . . . .  880,41 9 fender. Addre .. Unburt, Box 773, New York. Undergarment, combination. M. B. Kegg . . . 880.220 

H E L P  W A N T E D, 

CLF-RICAL AND 'l'ECHNICA L MEN. No matter 
what experience or position desired, we can interest 
you. Information free for t.be asking. Write, 
Hapgoods, 305 Broadway, New York. 

F O R  S A L E .  

WOS FRF.:'lCH �lORS AUTOMOBILE. 19-24 Horse 
:lO W(;']'. �eml-enclostd with tlxcd top. Seats seven. Ln 
ti I'st-class condition. witb complete equipment in lamps. 
tuols. tires etc. l'Ll.ll be f"een in New York. Price $2,f>OO. 
Heplies to )11'. R. \V. C. Ellison, Bryn Mawr, Pa. 

E X P E R I M E N T A L  W O R K .  

EXPERIMENTA L. i\IODE]L AND ELECTRICAL 
WORK. JnventlOD� perfected. Address Wagner Model 
\.y orks, 9 Mohawk Street, Chicago. 

M OT I O N  P I CT U R E S. 

THE] MOVING PICTURE WORLI), weekly. 10 cents 
per copy i yeariy subscription. $2. 'I'lle only paper de
voted to the moving !liClure. illustrated song and lan
teru lecture Held. )ioving PICture World, BOA 450, N.L 

B O O K S  A N D  M A G A Z I N E S. 

., TROPICAL ANO "UB-TROPICAL A:\[ERICA." 
the new illu�trated magazine on SO"G.tb and Centra1 
America, Mexico and Vvest Indie�. First number is out. 
Pnce $1 a year. 3 mont ba' suhscription, 25c . . wlll show Its 
value. '1'ropic3.1 America Pub. Co., lS 1frankfort St., N. Y. 

ELECTRICIAN AND MECHANIC.-Practical month
ly magazine for electrical and mechaJlicai students and 
workers. Publ ishes illustrated directions for con-
�li��;���;�

yn
����i.���������. 

ga
�p��fI;C�I?

gi
�i�·in�

re
��� 

chani�al drawing. u.sing- tools, furniture construction, 
bqat building, all kinds ! I f  mechanical work. One 
dollar yearly : trial 8ubscnpLion for three monthtl, 
}�eee;t�. �.l�!mp��� �

f
u���?J�i8�e:�gn rgi.�������. ���:s� 

H O U S E H O L D  N E E D S. 

BUTCHER'S BOSTON POLISH is tbe best finish made 
for fioor.; and interior wcodwork. Not brittle j will not 
scratch or deface like shel lac OJ' varnisb. Send for free 
booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher POlish Co., 356 AL
IUlltic Avenup, Boston, Mass. 

A ST R O N O M Y. 

STARS AND PLANETS.-Learn to know them at a 
glance ! Astronomy in simplest and most fascinating 
form. The Lumin' lu8 Revolving Planispbereshows cleal'-
i·�N��i��
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Valve, cylinder relief. M. Bobn . . . . . . . . . . 880.004 
Valve for instantaneous water heaters. wa-

ter, E. Ruid . . . . . . . . . . . . . . . . . . . . . . . . . . 879.910 
Valve, gate, A. G. Paul. . . . . . . . . . . . . . . . . . . .  880,463 
Valve locking mechanism, L. A. Werner . . . 880,056 
Valve mechanism for internal combustion 

motors. reversing, J. Sulzer . . . . . . . . . .  880.051 
Valve, relief, C. W. Miller . . . . . . . . . . . . . . . . 880.088 
Valve, throttle, J. S. Chambers, reissue . . . .  12.755 
Vat support, G. S. Rominger . . . . . . . . . . . . . . .  880.243 
Vault lining, J. L. Grass . . . . . . . . . . . . . . . . . .  880.020 
Vehicle, Duncan & Crist. . . . . . . . . . . . . . . . . . .  880.129 
Vehicle, motor, J. Ritchie . . . . . . . . . . . . . . . . .  880.403 
Vebicle running gear, J. �I. Dick . . . . . . . . .. . 880,199 
Vehicle running gear, motor driven. R. P. 

Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,076 
Vehicle running gear or suspension frame, 

R. Herman . . . . . . . . . . . . . . . . . . . . . . . . . . . 880.025 
Vehicle shock absorbmg de�lce, L. C. Welch 880,257 
Vehicles. conducting conduit for, F. M. 

Brinckerboff . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,477 
Vehicles, means fot' preventing side slip of 

motor, rr. B. Heathorll . . . . . . . . . . . . . . . . .  880,212 
Wagon, dumping, J. H. Van Arsdale . . . . . . .  880.054 
Wagon ,yhe(ll, R. E. Jeffery . . . . . . . . . . . . . . .  880,307 
Warp threads in ,,·arp twisting machines. 

device for separating the ends of. G. 
Hiller . . .  . . . . . . . . . . . . . . . . . .  . 

V\-'ashing maebine, J. W. Ayers . . . . . . . . . . .  . 
Wasbing machine boiler J. W. Seifert . . . . .  . 
'Vasbing machine gearing, H. L . Staley . . . . 
Water beater, F. P. Obenauer . . . . . . . . . . . . . 
Water, heating and purifying, J. C. Jones . . 
Water pUl'if.ring apparatus • . C. R. Darnall . 
Wave motor, G. M. Wilson 
vVave motor, A. Allen . . . . .  
vVeb feeding mechanism. bed controlled, 

P. F. Cox . .  . . . . . . . . . . . . 
"reb feeding mpchanism, continuous vari-

880.215 
880,349 
880,334 
880.250 
880.237 
880.456 
879,856 
879,992 
880,474 

880,279 

able, P. F. Cox . . . . . . . . . . . . . . . . . . . . . .  880.280 
"�(>11 packer. d(>cp. C. M. Heeter. . . . . . . . .  880,213 
"�el1s, tube hoistin� appliance for oil. J. 

I-Iogue . . . . . . . . . . . . . . . . . . . . .  . 
Wbeel. See Paddle wheel. 

879,964 

Wbeel, G. M. Bnc"y-. . . . . . . . . . .  . 
"Tbeel rim for pneumatic tires, C. S. 

. . . . .  880.122 
Scott 880.332 

"�hcel washer. J. S. Williams . .  . 
·Wheelbarrow, J. Ferguson . . . . . . .  . 
"�hiftletree. .r. E. Moan . . . . . . . . . . . . . . . . . .  . 
"'inti guard, McGiffin & McCauley . . . . . . . . . 
"Tind motor. D. D. l\fclntYl'e . . . . . . . . . . . . . .  . 
\Vindow lock, A. Anderson . . . . . . . . . . . . . . . .  . 
Wil'e bending device. A. I-I. Neller . . . . . . .  . 
vVire dra,ving machine. H. L. Thompson . .  . 
\Vire reel, automatiC'. C. E. Wal1green . . . .  . 
Wire splice or coupling, I. M. Botkin . . . . . . 
"Tire suspending deviC'P. H. E. Stevens . . .  . 
vVrapping machine cutting- mechanism, A. 

M. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"'rench, W. B. Orr . . . . . . . .  . 
\,. rench, H. Sasko .. . . . . . . . . . . . . . . . . . . . . . .  . 

DESIGNS. 
Emblem, F. A. Miller . . . . . . . . . . . . . . . . . . . . . .  . 
11�abric, pile, ' S. BlumenthaL . .  · . . . . . . . . . . . .  . 
Hammoc} .. , 1. E. Palmer . . . . . . . . . . . . . . . . . .  . 
Hand bag, H. Grossman . . . . . . . . . . . . . . .  , . . . 
Muscle testing machines. casing for, A. A. 

Brodeur . . . . .  
Pillow cover. L. G. & J. H. Lang-rock . . . . . .  . 
Stove, G. M. Coke . . . . . . . . . . . . . . . . . . . . . . . . . . 

880,261 
879,861 
880.231 
880.461 
880.321 
880.265 
880.235 
880 .178 
880 . 1 1 4  
879.941 
880.416 

880,465 
879,980 
880,330 

39.155 
39,163 
39,161 
39,157 

39,159 
39.162 
39,160 

THE LATEST AND BEST 

A .  w. FA B E R  
" CAsrE££ " 

D rawi n g  P e n ci l s  
Made of the purest graphite in 1 6  

degrees of hardness, 6 B  to 8H , 
of the utmost delicacy of 
tone, permanency, dura
bility and intensity 
of color. 

They take the 
finest point obtain

able of any lead pencil, 
are least liable to wear, there

fore more lasting than any others. 
Sold by all stationers and dealers 

artists' materials. 
parties interested 
postage stamps. 

on 
Sample· 

receIpt of 
sent to 
1 0  cents 

In 
all 
In 

A. w. FA, B E R 
49 Dickerson Street. N ewar k. N. J to 

The largest Air-Cooled Motor Made 
E D U CAT I O N A L. 

LEARN TO MAKE PORTLAND CEMENT.-Blocks, 
white or any color : 'Vatel'pl'oofing, Sidewalks, Bridge. 
Roof, Floor, Re-inforcements. Valuable Book, $1.00. Cement Institute, S05 Cbestnut, St. Louis. Mo. 

Vending macbine case, Hagen & Tmvllsenu . .  
Vessel, J. J. Heedy . . . . . . . . . . . . . . . . . . . . . . . . ��:�g� 5 Instructive Scientific papers HORSE POWER 

Bore 6 x 6 inches. 

TRADE MARKS. 
Plenty of cooling sur

fa(;e. No engine ever 
constructed witb so few 

ON TIMELY TOPICS 
Beer, ale, porter, and stout, Beadlcston & working parts. 

Woerz . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  67,946 Write for Agency. Price 1 0  Gents each by mai l  
P H OTO G R A P HY .  

AMERICAN PHO'l'OGRAPHY succeeds American 
Amateur Photographer, Camera and Dark ROl1ID and 
Photo Beacon. 1.1 1 1e editul's of each now join in making 
a magazine wbich ShOllld be in the band� of every pho
tograpber, profe�sio[]al or amateur. 1;') cents monthly, 
$1.50 per year. 'rbree speciulen copies for a quarter. 
Am. Photograpbic PUb. Co . . 301 Broadway, New York. 

D E A F N ESS. 

RTO THOSE HARD OF HEA RING.-An efficient aid 
sent for trial, no expense, no l'lsk, no contract. no 
money unless device be kept. (1'01' full particulars 
address A. O. Tiemann &, Company, 107 Park Row, 
New York. 

W AT E R  F I LTE R. 

se��t�a�g�.LEleal1���'l��R2J7� g�����i.��, hl1!���rt�l� 
shops, factories, private families. Write for agent's 
proposition. Duplex f?ilter Co., 1,140 Broadway, N. Y. 

G R E-SO LV E N T. 

GRE-SOLVEN'r instantly dissolves .Machlne-grease, 
Paint, Ink, etc., from hands. BenetiClal to sk.in. Sells 
��{�fii;�
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44tb St. , N. Y. City. 

O L D  C O I N S  A N D STA M PS .  

$O.r5 PAID FOR Rare Date 1853 Quarters. Keep all 
money COined before 1875 and send lOc. at once for a set 
�e;�Oyg�!.nfg:�.����m8. '�.U0j���:& �}�� t:ho;; N:V. 

THE INT �RNAT� WORK OF THE 
Wind. By S. P. L A NGLl-:Y. A painstaking discussion 
bv tbe Jeading aUlborit.y on Aerodynamics, of a subject 
of value to an interested in a.irships. SCHlNTJ FIC 
Al\IEIHCAN tiUPPLE�JENl'S 946 and 947. Price 10 
-eents eacb, by mail. Munn & Company, 361 Broadway, 
New York. City. and all newsdealers. 

Beer, carbonated, O. Neullsingel' . . . . . . . . . . .  67,914 Gasoline tank in base 
�����l'S�n�OO�ilO���

f' le�'tb�i', 
S��:P�l:d 'C��g���� 67,924 or outside 

Broo��,
e 

L��' 
Br'o�;':" &; Dt;;t�'r' ·C�:. ·. ·. · .

.
. �7

:��:: gf:��5 Air·Cooled Motor Co. 
Canned fisb, Warfield-Pmtt-Howell Co . . . . . . 67,945 Lansing, Mich. 
Chemicals, certain, Fal'benfabriken of Elber-

feld Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,867 
Chemicals, certain, Stevenson & Howell . . . .  67,879 
Chiffons, L. El'stein & Bro . . . . . . . . . . . . . . . • . . •  67,947 
Cigarettes and cigars, D. W. SimlUons . . . . . .  67,952 
Clothing, certain, Barth & Myel' . . . . . . . . • . . •  67,92G 
Clothing, certain, W. A. Kraemer . . . . . . . . . .  67,936 
Coats, vests, trousers amI overcoats, J. Co-

ben, Son & Co. . . . . . . . . . . .  67,930 
Cocktails, Cook & Bernbeimcr Co . . . . . . . . . . . .  67,955 
Cocoa and chocolate, Cadbul"Y Bros . . . . . . . . . . 67,928 

$40 M OTO R CYC L E  
\Ve have the largest line of New 
and used l\'Iotor Cycles, Pal ts and 
Supplies ill the COliI' try. at the 
lowest prices. Evt'ry m a c h i n e 
guaranteed. \\�e are the largest 
,md only exclusive .:\Iowrcycle 
House in the world. Semi for our 
1908 Catalog. Repairs a specialty. Coffee, W. W. Harper Co . . . . . . . . . . . . . . . . . . . .  67,925 

Motors and Castings for Air Ships 
67,931 Harry R. Gee, Co., 8 5 1  McLaran Ave., St. Louis, Mo. 

Coffee substitute amI chicory, E. Seelig 
A.� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Compresses, certain, Philadelphia Drying 
67,853 
67,957 
67,944 
67,729 

Machinery Co. . . . . . . . . . . . . . 
Cordial, L. Pelosi . . . . . . . . . . . . . . . .  . 
Corsets, ladies'. J. vVaIlamaker . . . . . . . . . . . .  . 
Crayons, B. F. Callender . . . . . . . . . . . . . . . . .  . 
Cream and freckle eradicator, toilet, De 

Miracle Chemical Co. . . . . . . . . . . . . . . . . 
Cream and pomades, coJd, Vcreinigte Chem-

iscbe Wel'kc Aktiengesellschaft . . . . . . . . . 
Cream, cold, C. E. I"-::eelel' . . . .  
Cream. massage, Acme Chf'mical Co . . . . . . . . . 
Cutlery, etc. , S. Osbol'll & 00._ . . . . . . . . . . . .  . 
Drill grin<ling machines, Wilmarth & Mor-

67,906 I 67,899 
67, 911 
67.900 
67,874 

man Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  67, 858 
Electrical apparatus, certain, R. Bosch. . 67.863 
li'ence, wire, T. Litwiller . . . . . .  67,871 
Fire extinguishers. Oonqueror Fire Extin-

guisber Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.865 
Flat. table, and hollow ware, Wilkinson 

Sword Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,953 
Flavoring essences and extracts, Stevenson & 

Ho\"\'ell . . . . . . 
Flour, wheat, Rippe Grain & Milling Co . . .  
Food for infants and invalids, Fairchild Bros. 

& Foster . . . . . . . . . . . . . . . . . . . . . . .  . 
Foods, certain, Hulman & Co . . . . . . . . . . . . . . .  . 
Foods, certaiu, H. J. Heinz Co . . . . . . . . . . . .  . 
li'urniture, cprtain. J. L. Tandy . . . . . . . . . . . .  . 
Gal·ters, Harris Snspender Co . . . . . . . . . . . . . .  . 
Gin. Cook & Bernbeimer Co . . . . . . . . . . . . . . . .  . 
Hair cosmetics, H. Schwarzkopf . . . . . . . . . . . .  67,897 
Hames and trimmings therefor, U. S. Harne 

GOES LIKE SIXTY $60 SELLS L I K E  SIXTY 
SELLS FOR SIXTY 

I LSON 

Co . . . . . . . . . • . . . • . . . . . . . . . . . . . • • • . . • • . • . •  67,960 1 ..... --------------..:.......;....:..., 

ARTIFICIAL STONE. By L. P. Ford. A 
paper of illllllense practical value to the 
architect and builder. SCIENTIFIC AMERI
CAN SUPPLEMENT 1500. 

THE SH RINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excel1�t1t presentation of nlodern views ; 
fully I llustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRU CTION OF AN INDICAT
ING OR RECO RDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated . SCIEN
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesiey, M.A. An admirably 
written, i nstructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE

MENT No. 1493. 
HOME MADE DYNAMOS. SCIENTIFIC 

AMERICAN SUPPLEMENTS 161 and 600 con
tain excellent articles with full drawillO's 

PLATING DYNAMOS. SCIENTIFIC O;"�fE_ 
RI<:AN S'<PPLEMENTS 720 and 793 .de
scnbe thelT construction so clearly that any 
amateur can make them. 

DYNAMO A:ND M9TOR COMBINED. 
Fully descnbed and lllustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865 
The machines can be run either as dynamo� 
or motors. 

ELECTRICAL MOTORS. Their Con
struction at Home. SCIENTIFIC AMERICAN 

SUPPLEMENTS 7 5 9. 761. 767. 641. 

Price 1 0  Gents each, by mai l  
Order through your newsdealer o r  from 

M\JNN ®. . COMPANY 
361 Broadway New York 



Scientific All'lerican. 175 
Harness, certain, Covert Manufacturing Co . .  67,887 
Hinges and hinge blanks, Columbian Hard-

ware Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,864 
Hoes, Withington & Cooley Mfg. Co . .  67,882. 67.883 
Hose supporters and garters, Minton Co . . . . . .  67,939 
Ink dividing bands, N-M-C-R Co . . . . . . . . . .  67,872 
Inks and ink pads, Fountain Ink Pad Co . . . .  67.933 
Insecticides, Strawsons . . . . . . . . . . . . . . .  ; . . . . .  67,880 
Iron compound, certain, C. Cedervoth . . . . . . . .  67,891 
Lamp manties, gas, General Gas Light Co . . .  67,908 
Lamps. veblcle, Roberts & Matthews . . . . . . . .  67.895 
Lawn trimmers and edgers, H. O. Secrest . .  67,87H 
Lime and ready-mixed mortar, Rockland-
Liniments, Theollne Chemical Co . . . . . . . . . . . .  67.920 
Lubricators and oilers, International Patent I Rockport Lime Co . . . . . . . . . . . . . . . . . . . . . .  67.876 

_��������������������� Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,869 
: Machinery certain, Philadelpbia Drying Ma-You r ' Matg�i���tI��' st;ips, ' �;'f�ty: ' C."r.i:: · ii�;'t�� �U�g I Matches, Nitedals Taendstikfabrik . . . . . . . . .  67,873 

Medicinal preparation certain, Mariani & Co. 67,912 O n B 0 a t I Medicinal and toilet cologne, Robinson Bros. W & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.896 Medicines and plasters, Societe anonyme des 
BY THE B ROO  K S P�odults Chi.miques Speciaux . . . . . . • . . . .  67,9.1 7 Mediemes, certam, p. Chevreux . . . . . . . . . . . .  67,905 .Medicines, certain, Societe ano.nyme des Pro-

I absolu tely gUM-ran
tee you will be satisfied. 

YST EM duits Chimiques Speciaux . 67.916. 67.918, 67.919 S Met'b�. ���������re�, 
. .  ��:tai

.� , 
. .  ?:�l:.

t��::����: 67,868 Milk, Lacto-Bacilline Company of New York, 
AND SAVE THREE·FOURTHS �o:�

ll �����n \7 y��Ua�� 
��!�y 16t!�!�n�

ac
!a�� I can sell you a boat for one-fourth 

in th:s adv�rtisement. of what a factory would charge, 100 
r ha vto  made them as cents worth of actual value and re
strong and convincing suIts for 25 centS. 
��oJs �:a�;an�

o�: The My catalogue will prove what I 

C. O. Brooks claim. Give me a chance ;--______ J -right now, to-day. 
Read my guarantee-it means you take no risk. Seven years ago I originated the pattern system of boatbuilding. Over 50.000 boats (more than the combined output of all 

boat factories) have been built from my system. mostly by inexperienced men and boys. 
Boat Patterns, $1 .50 and Up 

Anyone can build � � a boat . by usi�g my 1111 mVVVUll exact size p r i n t e d  "'=------ _ p a p e r  patterns and ' A Set-up Frame 
illustrated instruction sheets. You cannot fail to build as good a boat as the professional boat builder. 

Knock�Down Boat Frames 

=::;;:::::;gJ" Many people prefer to b u y  my knock-down f r a m es (all 
A Scntl-Speed :nodel ready to put together) for their boats, instead of working up the rough lumber. I can in many cases supply knock-down frames at a lower price than you would pay for suitable raw material. 

kn�'Ll'o�� fr�m:1're�'!!! � . accurately shaped and .. machined, ready to put A Popular Launch together. Patterns and illustrated instructions needed to finish the boat. sent free with K. D. frames. 
�� NYQI?"3 I can save you. ( 1)  WP" ";pr>,'iiir �2)tl:b:?rd:�;n:(�� 

Row Boat big selling expense, (4) seven-eighths the freight. You can figure this out yourself. If engine is desired, I make a special combination price with knock-down frame. Remember. my guarantee means just what it says. The boat you build will be satisfactory-I guarantee it. I take all the risk. Write me personally for my .Boat or E.ngine Catalog. mailed free. 
BROOKS BOAT ·MFG. CO. 

C. C. BROOKS, Pres. 

Ointment, Robinson Bros. & Co . . . . . . . ��.��:: �Hr� Packing', steam or machinery, Kuschnitzky 
& Grunhut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.894 Paint, A. E. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . 67,888 Painters' materials, certain, Cleveland Var-

Past�iSfor 
C3�st�oi;'r;g . ��t", . ;;'i��,' ';�d . ��ZC��!: 671886 

A. W. Roseman . . . . . . . . . . . . . . . . . . . . . . . .  67,877 Picture machines, films. and attachments, moving, Viascope Mfg. Co. . . . . . . . . . . . .  67.961 Powder, stomachic, P. F. W. Barella . • . . . .  67.890 Press boards. Case Brothers . . . . . . . . . . . . . . . . .  67,904 Remedies for stomach, liver, and bowel dis-orders, 'Fermo Co . . . . . . . . . . . . . . . . . . . . . . .  67,907 
Remedy, ' certain, J. Friedlander . . . . . . . . . . . . .  67,893 
Remedy for croup, coughs, and colds, Cam-

pbo Croup Co. . . . . . . . . . . . . . . . . . . . . . . . . .  67.903 
Remedv for whooping cough and colds, H. 

Mole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,913 
Remedy, pile, C. H. Hoyt & Co . . . . . . . . . . . . .  67,910 
Rings, chains, bracelets, and jewelry. A. 

Rosenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.951 
Shoe polish, Corry Chemical Co . . . . . . . .  : . . . .  67.866 
Soldering paste, salts, &nd sticks, Commer-

cial Electrical Supply Co . . . . . . . . . . . . . . . .  67.851 
Spices, W. W. Harper Co . . . . . . . . . . . . . . . . . . .  67.943 
Steel and Iron, S. Osborn & Co . . . . . . . . . . . . . .  67,875 
Stoves, Bridge & Beach Manufacturing Co . .  67.902 
Stoves and ranges. Bridge & Beach Mfg. Co. 67.901 
Tea, C. S. Morey Mercantile Co . . . . . . . . . . . . .  67,927 
Thread and spool and sewing cotton, Ameri-

can Thread Co . . . . . . . . . . . . . . . . . .  67,859. 67.861 
Tire filler, W. H. Sterling . . . . . . . . . . . . . . . . . .  67.941 i Tobacco, chewing and smoking, American 

I Tobacco Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.949 

I 

Tobacco drying, cooling. ordering. or treat-
ing machinery, Philadelphia Drying Ma-
chinery Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  67,85� 

Tonic beverage, H. & T. Dailey . . . . . . . . . . . .  67,892 
Tonic beverage, non-alcoholic, Wake Chemi-

cal Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,921 
Tools, certain, A. Baldwin & Co . . . . . . . . . . . . .  67,848 
Tools, certain, Chlllington Tool Co . . . . . . . . . .  67.850 
Tools, certain. Simmons H'ardware Co . . . . . . .  67.856 
Velv(>teens, Mechanische Weberei zu Linden . 67.948 
Washboards. American Washboard Co . . . . . . .  67,862 
Watches, South Bend Watch Co . . . . . . . .. . . .  67.�59 
Water meters, Builders' Iron Foundry . • . . . .  67.950 
Water, mineral. Glenn sprin

.

gs Co . . . . . . . . . . .  67'909 1 
Waters, mineral, L. Smith . . . . . . . . . . . • . • . . . .  67,898 
Wheat flakes. Pacific Milling Co . . . . . • . • • . . . .  67,923 
Whisky, Cook & Bernhelmer Co . • • • . . • • . . .  67.954 
Whiskey, C. Sandheger . . . . . . . . . . . . . . . . . . . . .  67.958 

I . LABELS. 
"Art Filet Embroidery, "  for embroidered 

lace. Kursheedt Mfg. Co . . . . . . . . . . . . . . . .  14,067 
(OrigiDators of the Pattern System of Boa.t-Building) "Bassett's Egg Shampoo Cream," for a 

402 Ship Street, SAGINAW, MICH., 'u. S. A. ' ��V;,t 
B�����ia�ig;PI/oCo. ���������� . . ��� 14,065 

I "Bonny Bra wn," for Scotch whisky, Boch-

The Motorcycle That Makes Good---

--
"De����J;�, '��

io; ' �' p�ep��ed· 'f��d' fo�' i�f�;'ts 14.056 
and lDvahds. Dexterose Food Co . . . . . . . .  14.06� 
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bars absolutely control it at 9.11 times ; and h:l.S:l bal! bearing 
3 H. P. motor, wnich may be had with mag-netc) ignition. 
If you are lookin;. for that kind of a machine, you should 
investi<>ate the 190� Merkel. Its record tells the story. 
Write �lS for an account of what the Merkel is doilllie at 
the various motorcycle contests. 

But iL is as a practic!l.l. every-day machine thai. we are 
most enthusiastiC about the Merkel. !::-afe, f'conomical and 
comfortablt:, it fills t.he needs of the motorcyclist who wants 
his money's worth. 

Write ,for OUT catalogue-we send it jree. 

MERKEL MOTOR CO. 
1128 26tb Ave., Milwaukee, Wis. 

"Extra Fina," for cigars, Schmidt & Co . . . . .  14.055 
"Fire Proof Stove Polish-no more red stove 

lids," for a stove polish, G. Ariens . . . . .  14,066 
"Janice," for candy, National Candy Co . . . .  14,057 
"Lilac Girl," for candy, National Candy 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.058 
"S. S. Borden Co. 's  Creamery Butter XXX X 

Brand," for creamery butter, S. S. 
Borden Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,059 

"Schilling' s  Best," for pepper, A. Schilling 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.060 

"Schilling-'s Best," for cream tartar. A. 
Schilling & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  14.061 

"SchiUing's Best," for soda, A. Schilling & 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,062 

4'Star Feed," for stock and poultry feed, 
Ralston Purina Co . . . . . . . . . . . . . . . . . ... . . .  14,064 

"Superior Portland Cement," for cement, 
Superior Portland Cement Co . • . . . . . . . .  14.068 

"The Boiler," for wash boilers, M. Kamen-
stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.069 

PRINTS. 

Imbedded in 
Solid Rubber 

The most vital part of a shaving brush 
is the setting pf the bristles. The bet� 
ter the setting the better the brush -

that 's why · 

RU BBER5ET 
TRADE MARK. 

Shalling 
Brushes 

last a lifetime without the loss of a single 
bristle, for the bristles are imbedded in a base 
of solid rubber that is impervious to hot 
water, soap or hard usage. The shape of a 
Rubberset brush is always perfect-the bris= 
tIes are al ways alive-the handles never crack 
- the brush improves with age until you 
wouldn 't part with it for ten times its price 
-yet it costs no more than ordinary kinds. 

The name on every brush guarantees it. 
At all dealers' and barbers', in all styles and sizes, 25, 50, 75 cents to $6.00. 

your dealer' s, send for booklet from which you may order BY MAIL. 
If.not at 

To the average man we commend the $1.00 brush. 
THE RUBBERSET BRUSH COMPANY, 

74 FerrJ{ Street. Newark. N. J. 

LET U S  B E  YO U R  FACTORY 
STAMPINGS, MODELS, EXPERT WO'RK 

TilE GLOBE IIIACII I :-; E  ANn STAM PING co, 
9'tO Hamilton �t .• Ch-,'clnnd, o. 

M ElAL '  STA M P I N G S  
TOOLS; DIES 

and 
. E X P E R I M E N TAL 

W O R K  

Wt'll Equipped F:ICtOTV for General 
Machiue Worl,. Send sample or 
orawing for csUmatt. 
Eastern Machiue and Stamping Co. 

Prol'j(lcIlCe, It. I. 

and Buttlers' M���l�:�y�
n
lfl�'fus'�ft'f'lf� 

MFG. CO., 899 Clinton St .. Milwaukees Wis. Our expert mecbanics are 
.. UP TO THE MINUTE " 

MODELS &. EX P E R I M E N TA L  W OR K .  Your problems quickly solved. Let us make your 
Inventions deveioped. Special lJachlnery. models, or :special devices in Metal. 

E. V. BAILLARD. 24 Frankfor! Street. New York. Newark General Manufacturing Co., 34 Mechanic SI., Newark, N. J. 
Expert Manufacturers 

Fine Jobbing Work RUB B ER 
PARKER;-STEARNS Ii: CO.. 228.229 Soutb Street. New York 

NOVELTIES & PATEnTED ARTICLES MANUfACTURED BY CDNTRAC .. PUNC)l)NG OIES, SPECIAL MACHINERY. E.KONIGSLOW STAMPING & TOOL WORKS.'CLEoVE LAND. O. 

Experl'mental & Model Work I INVENTORS ������lc�reOf�I�[;�� to order ; larg-est eqUipment j 
Citr. & advice free. Wm. Gardam & 80n. 45-51 Rose St,Ny. l lowest �rices. Send perfect sample �or F R E E 

E L EC T R I C  G O O D S.-Bil? Cat. 3 cts. Want Agents. Ohio JjJlectric Works. Cleveland. O. 

DIE I SPECI "L I MODELS WORK TOOLS NOVELTIES 
F.xIH'rtnt�lItul l\ork fIll' ,",,,,,tor" 

n. TURNER TOOl, CO .. 'lIS S. Clinton St .. Chl<ol<" 

�HEesEAGLEdT��L eco�t, aJ�l�i. A. Cincinnati, O. 

EXPERIENOED IN DEYELOPING I:O;VEN',f,IONa 
3lodel l\lnehino nnd ElectriC'al 'VorK � � 

'" 

c. TIETZlI.iNN, 19S Ehncllth AH'nut", I,on;, Island (iff 
.. 

V E NTR I L O Q U I S M  
Learned by any Man or Boy at home. Small cost. Send 
to-day 2-cent stamp for particulars and proof. 

"Our Cuttery-" for men's and boys' coats, OJ M . I A t vests, and trousers, Ed. V. Price & Co. 2 230 :/.h aglca ppara US "Our 'ScJ.loolmaster' Series No. 5," for men's ' • 

and boys' coats, vests, and trousers. Ed. Grand Book Catalol?Ue. Over 700 engravings 

o. A. Smith, Room 678, 2040 Knoxville Ave., IJeorln, Ill. 

�H' S C H  E:. R D T L E:  S TA M P  C O . � STEEL STAM PS,  LE.TTERS & FIGURES B R I D G EP O RT C O N N .  V .  Price & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  2,226 
" 'Our Schoolmaster' series No. 6." for men's 

and boys' coats, vests, and trousers, Ed. 
V. Price & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,227 

" 'Our Schoolmaster' Series No. 7 , "  for men's 
and boys' coats, vests, and trousers, Ed. 
V. Price & Co . . . . . . . . . . . . . .. . . . . . . . . . . . . .  2.228 

"Our 'Schoolmaster' Series No. 8." for men's 
and boys' coats, vests, and trousers, Ed. 
V. Price & Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  2,229 

�gu USE GRINDSTONES P I A printed copy of the specification and drawing 
(f so we can SUPPlY you • .All Site! of any patent in the foregoing list, or any patent 
����Irn(:;�c\�d R������r�e�� ����y: in . 

print issueq since 1863, wi1� be furnished from 
I specialtyof selectinf,? stones for all spe- thIS office for 10 cents, p�ovlded the name and 

,.. ciat purposes. Send, for cataLof)ue U I "  n�mber of the patent deSIred and the date be 
� The CLEVELAND STONE CO. I V�;�: Address Munn & Co., 361 Broadwa:, New 

2d Floor. WilshIre. Cleveland, O. Canadian patents mar now. be obtained. by the in-
ventors for any of the InventlOns named In the fore-

60 YEARS· · 
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Ne�ari!����rs 

EXPERIENCE 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS &.C. 
Anyone sending & sketch and description may 

Quickly ascertain our opinion free whether an 
invention is probably patentable. Communica
tlons strictly conlldential. HANDBOOK on Patenta 
sent free. Oldest agency for securing patents. 

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

Stitntifit Jlmtritan. 
A handsomely illustrated weekly. I,argest clr. 
eutation of any scientific journal. Terms, $3 � 
year ; four months, $L S01d by all newsdealers. MUNN & CO.361Broadway, New Ynrk 

Branch OMoe. _ I' at.. WuhlJllltOllo DoC: 

How to Build a 5 H. P. 
Gas Engine at Home 
In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. I,ake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home, Com
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 20 cen ts. 

Order from your ;--------..=..=.. ... 
newsdealer or from M U N N  & COMPANY 

Publishers 
3 6 1  Broadway, New York 

25c. Parlor Tricks Catalogue, free. 
MAR'.rlNKA & CO .. Mfrs .. 4�3 Sixth Ave., New York 

D RY I NG MACH I N ES Fo,all kinds o f  ",..n_ 
ular materials. S. E. 
Worrell,Hallnibal,Mo. 

MASON 'S  NEW PAT. W H I P  HOISTS 
save expense and liability incident to Elevators. 

Adopted by principal storehouses in New York & Boston 
lllanfd. by VOLNEY W. llIA SON & CO., Inc. 

Providence, ],. I., U. S. A. 

K U H L M A N  T R A N S F O R M E R S  
Quality always. Single and 3-phase. Prompt del ivery. 
K U H L M A N  ELECTRIC CO. • ELKHART, I N D. 

Any one can Play any Guitar 
WITH IT IN 1 0  M I N UTES 

Write ALBERT PIETSCH 
605 Cedar St .. Milwaukee. Wis. 

Army Auction Sale Bargains tiM'C';.��J'�� :!,�w:�a}fg (stamps) . Francis Bannerman, 501 Broadway. N. Y. 

Removed to 182 Milk Street. 

. THE LARGEST ENGINES IN THE WORID 

Keep CHICAGO &ALTON Trains 
On Ti m e  B etwee� 

CH I CAGO ' ST. LOU I S '  KA N SAS CITY. 
�' TILe On1yWay" 

GEO. J . CHA R LTO N .  GEN ERAL PASS E N G E R  AGENT. eH I CAGO. 



We r e q u e s t  
m a n  u fa c t u rers, 
i n  v e n t o r  s and 

A 
o t h e r s  needing 
special articles 

a in rubber to send 
us descriptions of 
t h e  i r require
ments with draw
ings or w o o d  
models for esti
mates as to cost 
of producing in 
rubber. -

A full line of 
Mechanical Rub
ber G o  0 d s  of 
every description. 

Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 
Spaces in Press Plates. 0 Hydraulic Pressure 

2000 Ibs. square inch. 

NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9. & 93 Chambers Street, New York 

S 1 All variettes at lowest prices. Best Railroad 
Track and \Vagon or Stock Scale� made. 
Also 1000 useful articles, including �afeB. ca OS Sewin" )lachines, Bicycles. Tool •• etc. tiave 

Money. Lists Free. CHICAGO SCALE Co .• Chicago, lll. 

I LEAR.N TO BE A WATCHMAKER. 
Bradley Polytechnic Institute 

Hor������� flif��\�
e
n
t 

Formerl\' P:>r�ons Horological loot. 
J.urge�t :llld Hesi Wuteh Sehool 

in Amel'icn . 
'Ve teach \Vat�h ·Work, Jewelry, 

Engraving, Clock ""'ork, Optics. 
Tuition reasonable. Board and 
rOoms ne:u s�hool at moderate rates. 
Send for C:lt:llo� of Inforffi9.tion. 

Make Your Own CONCRETE BLOCKS 
Save dealers:' and. manufac
turer�' profits, Big saving 
in cost. Sand, Portland Ce
ment, and WaleI' only ma
terials required. No experi. 
ence ne<.>e88al y. 'Ve furnish 
complete instructions and a 
�33�?i:i :��i�p. 

o
�t�i\di��� 

erected are bal1dBome. dura
ble fire-proof, frost-proof 
a nd require neither paint
ing or repairs. This is an 
opportunity to own your 

own bome at a small cost. Investigate. Concrete t: 
machinery catalog free. I TJIE PETTYJOHN CO., 615 N. Sixth St., Terre Haute, Ind. 
--------------------- " 

You are no gr.ater Int.neetuallythan 
your memory. Easy. inexpensive. In

creases income; gives ready memory lor 
faces, names, business details, Itudies. con· versatioD; develope wiJl,  public splsking, personality. Send today for Free Booklet. Addreu 

DICKSON IIEMORY SCHOOL, 700 A.udltorlum Bldg., Chleaco 

EFFICIENT POWE�S 
THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 

I. I I .  C. GASOLINE ENGINES 
are built on strong, simple lines. Accesslbillt.y of parts, perfect 
control and operating economy are dininl!nishing feattlr�s. These 
characteristics make f. H. C. (,l'l?ines unexcelled general purpose enl!lnes for shop, mill or bctory use. 'fEey will alwa�'s develop 
the full rated horse power because they are tested at the factory 
and are not sent Ollt until they deJiyer a large per cent in excess of 
their rati ng. Miuimlllll fuel consumption is also insured by this 
factory test. 

����o
a
�:a\� �p��:bre

o
��f��:rionary) in 4, 6, 8, 10, E�J 15 and 

20-horse power. 

�;���0�:�ri!3�;�I� �.Ic���l��:�j!l Call on them or write 
the Home Office for catalogs and pRoriticuars. 

INTERNATIONAL IlARVESTEK. COMPANY OF' AlIIEIUCA. 
••••• 15 lIar,·este(;Il��if�I��,dtbiengO, Ill. _ ..... 

- RADlUM DECARBONIZER 
cbemicaJly removes carbon from 
cylinders, piston valves aod rings 

INCREASES POWER 20 PER CENT 
Volatihzes carbon, in which form it passes 
out exhast. Injul·Y to IReta! impos
sible. AlZents wanted in certain local
Ities. Sample, quad can. $1.50. Write 
to-day for pal'liculars. 

General Accumulator &: Battery Co 
128 8e�ond Street, llllwuukee, nIl!'. 

�\�� �1"��M ®a-g©�tt@; 
T�le�2� �. 

.
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he VUlcan Iron worKS co. 

Model G 
Roadster $2000 

Scientific American 

Every Quality That 
Counts 

in making an automobile eminently luxurious 
and comfortable, thoroughly dependable under 
all conditions of service, with that detailed 
mechanical refinement which characterizes 
advanced motor car construction"":"-these 
the qualities conspicuously present in 

Model G 

Because of its smooth action, even balance and unfail
ing constancy of power, Model G has many times proven 
its supremacy in severe competition with cars of higher 

price and rated power and greater number of cylinders. 
A demonstration will be cheerfully given by your nearest 

dealer. Described in Catalog G 47. 
If interested in smaller cars, get our booklet No. 47 entitled 

"The Truth About the AutoJllobile 
and What it Costs to Maintain One." 

Model G 
Four 

Cylinders 25 H. P. $2000 

Giving valuable information on the low cost of maintaining the single-cyl
inder Cadillacs-Model T (4 passengers) , $1000 ; and Model S Runabout, 

$850.  Both described in Cata- ' 
�g T 4� 

. . . . .  
Another exclusive four-cylinder 

car is Model H, $2500, described 
III Catalog H 47. 

PJ ices il1clude pair of dash 011 
lamps, ta�l ' laillp, and horn. 

CADilLAC MOTOR CAR CO. 
Detroit, · Mich. 

Member A. L. A. M. 

News 
214 Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of . Gvil, Mechanical, . . 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send·for free·  sample copy.· 

A Wonderful Automatic Pump 
For supplying ruuning wakr in summer hotels and 
resorts, sanatoriums, state _ iD:�.tltutiOns, jrrigatlOn pur
poses, dairv farms aud coulltry houses, the 

Niagara Hydraulic Ram 
hRos no equal. Requires no attention j no cost 

;���j�i
s�i'm[f.��itE'

. 
for Booklet AA and gual"· 

NIAGARA llYDRAULIC ENGINE CO. 
140 Nassau St., N. Y. Fnetory: Chester, Pa. 

We also manufacture Table Lamps, 
Wall Lamps, Chandeli�rs, Street · 

!:v��s�h!t;;. 01�� �C���.p���. 
Wicks. No Smoke. 1'\0 Odor. 
Absolutely- safe. THEY SELL AT SIGHt. Kxr:lusive territory to good agents. �Write for 
catalogue and 'prices • . 
Chisago Solar Light CO. Depi G. Chicago 

STE E L  TAPES 
M In. wide. Nickel plated 

cases with : rounded ed�es. 
8prin� wind witb center stOP. GJ;'aduated in inches a!ld 16tbs. 

86 ·1 ... , , • each $0.60 
60 · u • • • •  " .16 
12 " " .8f. 
96 h • • • . .. 1.15 

Sefid for 232 page cata�og No. IS-B . 
S1-'AllntE'TT CO., Athol, :a,luss., U. 8 .. A. 

CRUDE ASB ESTOS 
D I R E CT F R O M  M I  N E S  

P R E PA R·E o R . H .· MARliN" 
ASBE�TOS FIBRE OFFIC E, ST. PAU L  B U I L D I  .. NG 
lor Man_ulaclurers use 220 B?way, New York. 

Ca;,�t 
-the fastest and bu·ilt. Made of· pressed steel plates, with air 
chambers · life boat. they are absolutely safe. Faster. 
lighter wooden boats-practically indestructibl.,...,. 
they don't or· wear· ouf, and ·every .ooaf is .absolutelY 
guaranteed. summer resorts, boat liveries. etc. 

.fend for Boats-Marine Engines -Row nting and Fishing Boats. 
THE W. H. MULLINS COMPANY. ·UR Franklin St., Salem. Ohio. 

SONS nrc General Agents in Greater New York and Long 
nnd 'Janncbes. Squires B uildinlr, 44 Cortlandt St., N. Y. 

Don't work in the dark. Don't let oppor 
tunities for advancement slip by you just because you can't 
see them. Turn the searchlight of knowl: 
edge upon your every�day work.; "ear� all 
there is to know about your trade. and get an lDslght mto 
the trades related to it. 

-
The American School of Correspondence has brought 

the light of special knowledge into the homes of thousands 
of wage-earners and shown them the way to a better posi
tion with a better future. Whatever y�mr present education 
and circumstances are, it can help you by. home study; 
without interrupting your work, to get easier work, shorter 
hours, and better pay. . 

Send for FREE illustrated 200-page handbook describ� ing over 60 engineering counes. Advise us which 01 the 
following courses interests you : 
Meellanil'al Drawing EIMtrlcal Engineering Meehan�cal Engineering 
Stationary Englne�ring Strudural }�ngilleerlllg ]lor.omotiH� Engineering 
Structural Draftillg 
Telephone Prat'tiee Sheet Metal Pu.! tern Drafting 

Mathematies , Jleating, Ventllattng aDd 
Plumbing Aullitecture 

lIydrulllies Suneylng 
Telegraphy 'J'exUIt·s 
College Preparatory Course J\"lention Scient.ific American, 3·7-08. 

AMERICAN SCHOOL OF CORRESPONDENCE L-____ C H I C A G O  ____ ---oJ 

DO  YOU L IKE TO DRAW P 
That's a l l  we want to know 

Now� we wi.U· not gh-e you any grand prize 
.., -:-or tl. lot of free stuff if you answer this 

ad. Nor do we claIm to make you rleh in a neek. But if you are anxious to 
develop your trrlent with a successful car
toonist, so you ('an make money, send a 

'
stam;�Pl�r i�o����lr���f:�rt'��t�s �n�esl:!�I�P�: lesson plate anti let \IS explain. 

The W. L. EVANS SCIIOOL OF UAlt'fOONING 
442 Gnrfteld llIdg., Clel'eiand, Ohio 

OK-KEEPIN(j 
[ORRESPDNDEN[E 
TYPEWRITERS 

I T  POSSIBLE TO 
UGH LY SYSTEMATIZE 8US INESS�����? THE UNDERWOOD '" 

. NEW YORK 


