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-------.-=========== 
STRE E T  VEN T ILATION. 

The solution of the problem of the purification of 
sub-surface and the lower stratum of surface at
mosphere known as ground-air must sooner or later 
become vital to a city's inhabitants.  That the state 
of the public health may be set forth as the chief asset 
Of a community's prosperity is shown in the presence 
of an epidemic. Thanks to the high development 
which sanitary engineering has reached, sewage and 
ground water drainage is well nigh perfected . The 
question of surface and ground drainage, while back
ward in its development, becomes of none the less im
portance to the engineer, and though dealing with mix
tures of gases they are as subject to governing laws 
of flow and diffusion as is  the more stable liquid. In 
New York city, owing to the great concentra
tion of inhabitants combined with the spirit of pro
gress of our times, manifested by blocks of high 
buildings which change streets into narrow lanes, the 
many systems of pipe-galleries and t&nnels for water, 
gas, steam, sewerage, telephone, telegraph, and light 
and heat electric wires, besides the rapid transit pas
SEnger tunnel soon to be installed, all tend for the 
most extreme conditions for an impressive exhibition 
of the evil .  Street-tunnels, basements and buildings 
having an intimate connection, the free circulation of 
all that is harmful is unhindered. 

The deleterious substances which are the chief 
sources of ground air contamination comprise, besides 
dry, dust-borne particles and matter held in suspension 
in water vapor, the effluvia arising from decomposition 
of organic matter and the more demonstrable poisons 
found in leaking il luminating gas mains. According 
to the statement of one sanitary expert, it is generally 
acknow ledged by the gas companies of our city that 
fully one-third of the whole quantity of gas manufac
tured by them leaks away, before delivery through 
the house meters occurs. They recognize that it is far 
cheaper to manufacture this large excess of gas and 
al lowing it thus unheeded to contaminate the lower 
atmosphere of streets and build ings than to at
tempt to make tight mains or house connections. Fur
thermore, as it has been demonstrated that the water 
gas, now so largely employed for lighting and heating, 
which is principally composed of carbon monoxide, is 
injurious and indeed beeomes deadly when present in a 
quantity equal to one per cent of mixture. The custom 
oj' street dissemination of what might be called gas 
sewerage is proportionately as injurious to healthy liv
ing as though water sewerage was left to decompose in 
the city's gutters. 

Carbon monoxide being odorless, it becomes doubly 
dangerous ;  for it not only suffocates mechanically, but 
acts di rectly as a true poison to the human system. 
Collections of mixed gases take place to such an ex
tent that manhole explosions are not of infrequent 
occurrence, and the several companies occupying tun
nel space in the streets are forced to secure conduit 
covers against gas pressure by bolting. 

The plan to be submitted for the carrying off of 
contaminated ground air consists of a system of flues 
connected at sufficient intervals with sub-cellar and 
tunnel chamber compartments. When practical,  chim
Jl.eys constructed of metal piping or of brick may be 
built in connection with buildings. In districts where 
this is impossible they may take the form of orna
mental columns. According to the observations of Dr. 
Draper, Director of the New York State Weather Bu
reau, the average yearly wind velocity over New York 
city is seven miles an hour. This speed being appar
ent at a mean height of seventy feet above ground 
level, it becomes thus entirely practical to employ the 
means which have been suggested for the removal of 
an insidious present and growing evil .  

. � ... 
THE STEAM TURBINE FROM THE COMMERCIAL 

STANDPOIN T. 
In judging any new form of mechanical construction, 

it is  the commercial considerations which, after all is 
said and done, decide whether it i s  to enjoy a tempo
rary popularity, or be included among the useful and 
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lasting improvelllent::; of it::; llay. During the pa::;t four 
or five years the steam turbine has received more at
tention than perhaps any other deviee in the world 
of steam engineering ; unless it be the water-tube boiler 
that can claim that distinction. It is not the fault of  
technical literature in general that the public  is not 
pretty well familiar with the good points of the steam 
turbine ; its compact form, great power in proportion 
to its weight, its general handiness, and its economy 
of operation. The many advantages of the turbine 
would lead one to expect that, commercially considered, 
it is a device upon which the capitalist would be sure 
to look Ylith favor, as being from every point of view 
of instal lation, maintenance and operation, a decided 
"money-saver."  This commercial aspect of the subject 
has been treated at considerable length in a paper read 
at the Detroit Convention of the American Street Rail
way Association, by Edward H. Sniffin, whose intimate 
connection with the development of the steam turbine 
in this country entitles him to speak with authority. 

It  has been found by actual tests on units as small 
as 400 kilowatts that only 14 .47  pounds of steam was 
consumed per brake horse power per hour, which cor
responds to something less than 13%, pounds per indi
cated horse power per hour. I n  the larger units the 
turbine shows a uniform efficiency as compared with 
the best reciprocating engine practice ; and only re
cently a rate of steam consumption corresponding to 
about 10 .17 pounds per indicated horse power was guar
anteed on a turbine of 750 kilowatts capacity. This is 
a performance of which only a very few engines of 
any size or type have been capable. 

The question of the commercial value of the turbine, 
however, is  a far wider and deeper one than that of 
mere steam consumption, for i t  must take note of the 
relative size of power-house required, the relative area 
and depth of foundations, and everything affecting the 
first cost of the plant itself. Into these elements of 
cost, the paper enters in full details.  The paper, which 
is too lengthy for these columns, is published in the 
current issue of the SlTl'l'LE�U;NT. It may be stated 
here, however, in brief, that the turbine requi res about 
80 per cent as much space as is necessary for it vertical 
engine of the same power and only 40  per cent of that 
needed for the horizontal engine. The most striking 
comparison in favor of the turbine is that which shows 
the cubic yards of foundation material required for the 
two types. In all three cases the foundations were esti
mated at a uni form depth of 15 feet, this depth being 
necessary to provide space beneath the engine room 
floor for condensers, etc . ,  although for large recipro
cating engines it is usually inadequate. The turbine 
has the great advantage that the only foundation which 
it requi res is that necessary to carry its weight, as 
though it were simply a tank or some other stationary 
structure. It does not even call for foundation bolts, 
since there are no vertical or horizontal thrusts to be 
resisted. In a comparison of 1 ,000-kilowatt units, it 
was found that the volume of masonry foundation re
quired for the turbine would be only one-ninth as great 
as for the vertical engine and one-fifteenth as great as 
that necessary for the horizontal engine. In a com
parison of the building cost on a basis of fifteen cents 
per cubic foc. of space inside the walls, the cost for 
the turbine is about one-half that for the horizontal 
or vertical engine. Among several actual cases given 
in the paper to show the saving in cost, we select that 
of a plant which was recently laid out to contain three 
1,000-kilowatt units d riven by vertical Corliss engines. 
Subsequent to the completion of the power house three 
more l,OOO-kilowatt units were contracted for, steam 
turbines being ordered ; and it was found that the use 
of the turbines saved 900 square feet of engine room 
floor space and about 38 ,000 cubic feet of space. Had 
the whole plant been originally designed for turbines, 
the cost of the land, building, foundations, etc . ,  would 
have been reduced about $ 5 0,000.  Perhaps the most 
striking proof of the economy of the installation of a 
turbine plant is that of a power house of 8,100 kilo
watts capacity designed for the employment of vertical 
engines. In a consideration of the enlargement of the 
plant, it was found that there was no space for addition
al engine power, and that any increase would require 
encroachment upon valuable land.  An estimate of what 
could be done by the employment of turbines proved 
tbat within the four present building walls, and with
out disturbing existing machinery, the total power of 
the plant might be doubled, by installing turbines in 
the space below the engine room' level and by adding 
another floor of boilers-an arrangement which would 
reduce the interest charge over $3.00 per kilowatt per 
annum. 

At the close of the paper the author stated that the 
1 ,500-kilowatt turbine which has been for eighteen 
months in operation at Hartford, carries a load of 
from 1,800 to 2,000 kilowatts and has, indeed, carried 
a load, without any difficulty, of as high as 2,800 kilo
watts. The Westinghouse Air Brake Company has 
four 400-kilowatt machines that have been running sat
isfactorily for about three years and doing all the work 
of the factory. The economy is high and there have 
been practically no repairs. The same company is  now 

bui lliing three 4,000-kilowatt t urbine::; for the rapid 
transit subway of New York, while four 5 ,OOO-kilowatt 
turbines are to be built for the Metropolitan District 
Road and three 3,500-kilowatt machines for the Metro
politan Road, both of London. 

• Ie • •  
THE TWENTY-FIVE KNOT CIJNARD STEA.MSlIIPS. 

The contest for the high-speed transatlantic record 
has never seen a more interesting phase than that 
which it is now paSSing through. With the " Deutsch
land" carrying a record to her credit of 23 .51  knots 
an hour ; with the "Kronprinz Wilhelm" only a frac
tion behind the " Deutschland" in her average sea 
speed, and showing with each season a steady im
provement ; with the great "Kaiser Wilhelm I I . "  
launched a n d  well on toward completion, a n d  giving 
promise of 24 knots an hour and over, and with the 
plans for the two Cunard giants, designed to restore 
British prestige on the Atlantic, under consideration 
by various competing ship-building firms-it must be 
admitted that there never was a period in the history 
of high-speed transatlantic navigation more full of 
interest and promise than the present. 

It  is not likely that even the offlcials of the Cunard 
Company know what the exact dimensions, horse pow
er and speed of the two new vessels will be ; but we 
are reliably informed that, tentatively, the general fea
tures of the ships have been placed at 750 feet of 
length, 75 feet of  beam, and a horse power of about 
50,000.  

Unless the directors change their minds,  it is  likely 
that the steam turbine will not be introduced on these 
vessels, for it is felt that notwithstanding the excel
lent performance of this type of motor on the "King 
Edward V I I . "  and the "Queen Alexandra," it is too 
great a step from an installation of turbines of a few 
thousand horse power on a river steamer to the equip
ment of two costly vessels, on which so much is de
pending as on the new Cunarders, with what is as yet 
a comparatively new type of motor. Hence, it is  prob
able that the great horse power of these ships will be 
developed in vertical, quadruple-expansion reciprocat
ing engines ; and the question which is now under 
consideration is whether this power shall be developed 
upon two or upon three shafts. I f  twin screws are 
used the proportions of propellers, shafting and en
gines would be enormous, since they would have to de
velop and carry probably not less than 25,000 to 27,-
000 horse power each. There is absolutely no prece
dent for such sizes and weights, the largest twin en
gines at present being those of the " Deutschland," 
which, when the boilers have. been steaming freely, 
have developed as high as 38,000 horse power, or 19,-
000 on each shaft. The new "Kaiser Wilhelm I I . ,"  it 
is true, is to have engines of 40,000 horse power, or 
20,000 upon each shaft, and in actual service they are 
likely to develop as much as 44,000,  or say 22,000 on a 
single shaft. 

It is natural that the Cunard Company in its endeav
or to keep down the sizes of the separate engines 
should turn to the triple-screw system of propulsion. 
By so doing each shaft would have to carry only 17,-
000 or 18,000 horse power, or less than is now carried 
in the case of the " Deutschland ."  The objection to 
triple-screws is the very obvious one that the engine 
room staff would have to be greater for three engines 
than for two. But with this exception, it may be said 
that practically every other argument is favorable to 
the use of triple-screws. In the first place, judged 
from the all-important standpoint of safety of travel,  
there i s  less risk of total disablement in a triple than 
in a twin-screw ship. If one engine should be disabled 
only 33 per cent of the power is lost, and the ship still 
has 66 per cent with which to make port. The indi
vidual parts of the engine are much lighter, and hence 
it is easier to overhaul the engine in port, or, in the 
case of a breakdown, to make repairs at sea. Although 
it might seem at first that more of the ship's space will 
bfo taken up by three engine rooms than by two, the 
difference is not so great as might be supposed, inas
much as the center engine would be located on the cen
ter line of the ship, astern of the wing propeller en
gines, and would occupy space in the least desirable 
portion of the ship from the standpoint of passenger 
accommodation. Admiral Melville, Chief of the Bu
reau of Steam Engineering of our Navy, is a strong 
advocate of the use of triple-screws, not merely for the 
Navy, but for the large transatlantic steamships. 
Speaking on the important question of economy he has 
shown that in the case of the fast commerce destroyers 
"Minneapolis" and "Columbia," which are fltted with 
triple-screws, there was a very decided economy real
ized by their use. Moreover, it is a significant fact that 
the French naval architects, who are among the best, 
if not the best in the world,  and who are considered to 
have gone more deeply and thoroughly into the ques
tion of triple-screw propulsion than any other naval 
architects, appear to have adopted the triple-screw ex
clusively for all the large ships of the navy. They 
claim that,. quite apart from their obvious military ad
vantages, triple-screws show a very decided economy 
over twin screws. There is one other question which 
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should be carefully considered in adopting twin.screw 
propulsion for transatlantic passenger ships, and that 
is the question of vibration, which has so much to do 
with the comfort of passengers. It is a well·known fact 
that in the largest high·speed passenger vessel;;;, vi. 
bration is  one of the most serious sources of discom. 
fort. The effect of tri ple'screw propulsion in respect 
to vibration is a question which should receive a most 
thorough inve stigation. While speaking of vibration, 
one cannot but call to mind that the steam turbine, be. 
cause of the absence of reciprocating parts, that is  to 
say, of more or less unbalanced parts, is the ideal 
motor for passenger service. There is  no question that 
the first transatlantic steamship that is fitted with a 
successful steam turbine will have a great advantage 
in this respect over high·powered boats driven by re
ciprocating engines. Broadly considered, it must be 
admitted that the success which has attended the 
i nstallation of turbine units of  great horse power 
in electrical plants foreshadows the day when the steam 
tu rbine will be exclusively used in transatlantic travel. 
We cannot but think that the Cunard Company should 
give a most exhaustive study of the existing high-pow
ered turbine plants before they decide that there is 
any inherent quality of the turbine which renders it 
unsuitable for use in tandem on the shaft of a trans
atlantic liner. Already turbines of 7 ,000 horse power 
are under contract for electric railway plants. I f  they 
can be built in 7,000 horse power they can surely be 
built successfully in 9,000 horse power units, and two 
such turbines on each of the three shafts of the Cunard 
boats would give the desired maximum horse power 
and something over. I n  an accompanying editorial and 
in the current Sl'PPLEME:-iT will be found most power
ful arguments on the score o f  economy of cost, weight 
and space, in favor of the steam turbine, and every 
one of these arguments applies with just as much force 
to the engine reom of a transatlantic liner as it does 
to the power station of an electric railway company. 

• I., • 
THE HEAVEN S  IN NOVEMBER. 

BY HENRY NORRIS RUSSELL, PH,D. 
The constellations whose outlines are associated with, 

winter begin to appear again in the eastern sky. At 
9 o'clock in the evening, during the middle of the 
month, Cassiopeia is  almost overhead, d irectly above 
the Pole star. It can be recognized as a zigzag line of 
fai rly bright stars. 

The next group to the eastward, along the Milky 
Way, is Perseus. The remarkable variable star Algol 
is the southernmost of its two conspicuous stars, and 
lies between Cassiopeia and the Pleiades, somewhat 
nearer the latter group. For most of the time this 
star is of nearly the second magnitude, but at inter
vals of about three days-2 days 20 hours 49 minutes, 
to be more exact-it runs down to the fourth magnitude, 
remaining at this brightness for about 20 minutes, 
while the rise and fall in brightness occupy about four 
hours each. Minima observable in the United States 
occur on November 2, 8 P. lII.; November 20, 1 A. M.; 

22, 9 P. lII.; and 25, 6 P. M., Eastern standard time. 
The variability of this star is  believed to be due to 

the presence of a dark companion, which partially 
eclipses it at every revolution. 

Below Perseus is Auriga., marked by an irregular 
pentagon of stars, one of which, Capella, is the bright
est one at present visible anywhere in the sky. Be
low this again is Gemini, whose twin stars Castor and 
Pollux are just rising. To the right of Auriga is 
Taurus. The group of the Pleiades, with the ruddy 
Aldebaran lower down, make this an easy constellation 
to identify. The little V-shaped group of  which Aide· 
baran is one, is called the Hyades. The next star to 
Aldebaran is an interesting wide double, j ust separable 
with the naked eye. 

Below Taurus is the incomparable Orion, the most 
brill iant constellation in all the heavens. With the 
two bright stars in his shoulder and knee, and the 
line of his belt between, he is so familiar that he hardly 
needs description. 

To the left of Perseus, and southeast of the zenith, is 
the little triangle that marks the head of Aries. The 
faintest of the three stars is a very pretty double, re
quiring a small telescope to bring it out, which has 
an added interest from the fact that it was the 
first double star noticed by astronomers. It was d is
covered by Hooke in 1664 .  The large but inconspicu
ous constellations Eridanus, Cetus and Pisces fill the 
southeastern sky. 

The great square of  Pegasus lies to the southwest 
of the zenith. A line of conspicuous stars extending 
from i t  toward Perseus marks the position of And ro
meda. The nearest of these to Perseus-Gamma An
dromedre-is a very pretty dpuble star, the larger com
ponent being reddish, while the smaller is  green. 

The conspicuous star low in the southwest is Fornal· 
haut, in the constellation Pisces Austrinus. Aquarius 
lies above it, and Capricornus to the right. The fine 
cross of Cygnus, almost i n  the center of the Milky 
Way, is one of the most prominent of the western 
constellations. The star at the foot of the cross is 
another fine double wllich can be divided by a power-
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ful field glass, while its contrasted colors show finely i n  
a small telescope. 

Lyra lies below Cygnus on the right, and Aquila on 
the left, each marked by a bright star. 

The Great Dipper is close to the northern horizon, 
and the Little Dipper swings to the left from the 
Pole star, encircled by the coils of the Dragon. 

THE l'LA:-i ETS. 
Mercury is morning star in Vi rgo, and' should be 

visible in the southeast before sunrise, in the early 
part of the month. On the 3d he is at his greatest 
elongation. He is nearer the sun than usual-1 9 deg.
but in compensation for this he is unusually bright. 

Venus is morning star until the 28th, when she passes 
through superior conjunction, and becomes an eve. 
ning star once more. I t  is  interesting to note that 
on this occasion she actually passes behind the sun, 
being hidden by his disk for nearly 24 hours. The 
phenomenon is  of course unobservable, as the ·planet is 
lost in atmospheric glare long before she gets near the 
sun's limb. All through the month she is  too near 
the sun to be seen without a telescope. 

Mars is morning star in Leo, rising about 1 A. M. on 
the 15th. He is nearly on the line joining Regulus and 
Spica, about one-third of the way from the former to
ward the latter, and is fairly bright. 

Jupiter i s  evening star in Capricorn us, remammg 
visible till about 10 o'clock. On the 1st he is in quad
rature, and is  due south at 6 o'clock. 

Saturn is  evening star in Sagittarius, and sets be
tween 8 and 9 .  Uranus is in Ophiuchus, too near the 
sun to be visible, and Neptune is  in Gemini, coming to 
the meridian at about 3 A. �I. 

TIlE MOON. 

First quarter occurs at 7 A. M. on the 8th, full moon 
at noon on the 15th, last quarter at 3 A. :\1. on the 22d, 
and new moon at 9 P. :\I. on the 29th. The moon is 
nearest on the 16th, and farthest off on the 4th. She 
is in conjunction with Uranus on the 3d,  Saturn on 
the 6th, Jupiter on the 7th, Neptune on the 18th, Mars 
on the 23d,  Mercury and Venus on the 29th, and Uranus 
again on the 30th. 

The Leonid meteors are due on or about the 13th of 
November, but there is  no reason to anticipate any 
unusual display this year. The great body of meteors, 
deflected in its orbit by planetary attraction, has long 
since passed by the earth without meeting it, and what
eyer stragglers may appear this year will be so much 
obscured by the moonlight that only the brightest of 
them can be seen. 

• I •• • 
TEST OF A N ORWEGIAN LIFE-SAVING BOAT. 

On the afternoon of October 22, a hazardous demon
stration of tLe efficiency of a Norwegian life-saving 
vessel took place in the English Channel. A tug boat, 
when four miles off Folkestone sighted a strange-look
ing object in the water .  Steaming up, the captain found 
that the object was a large globe, from a manoole in 
the top of which a man's head projected. As the tug
boat came alongside, two men crept out of the globe, 
who proved to be Captain Doenvig, the inventer of 
the device, and his assistant. They told a weird story 
of their adventures. I t  seems that their globe was 
dropped overboard from a steamer off Havre on the 
21st, and that since then it had been knocking about 
in the Channel with its two occupants. I n  their con
fined quarters they had been penned for mote than 
twenty-four hours before they had been picked up. 
Naturally the inventor considered his experience the 
most satisfactory proof of the efficiency of his de
vice. 

The apparatus, or buoy, is  round as a globe, only 
a l ittle flattened at the bottom.  It is made from solid 
sheet i ron of the following thicknesses : At the bot
tom five-sixteenths of an inch, on the sides three-six
teenths of an inch, and at the top one-eighth of an 
i nch. The diameter of the buoy is 8 feet ; the height 
6% feet. The buoy has a double bottom and draws 
2% feet of water when loaded. The inside of the 
buoy is  entered through three water-tight trapdoors. 

Under the deck, which is located about 1 foot below 
the water line, are placed 4 galvanized tanks, with 
capacity for holding about 140 gallons of fresh water. 
Alongside the wall runs a low bench to sit on, and 
the space underneath it is to be filled with canned 
goods. I n  the center of the inner room is a funnel 
that can be shoved up, thus letting fresh air into the 
buoy. I n  the top are three small windows, partly for 
the purpose of letting in l ight, but also for use in 
sending up rockets. The buoy is provided with a 
movable keel which can be let down from the in!'lide; 
also with a rudder which can be applied in the same 
manner. Assisted by small oars, which are kept in
side, the buoy can be propelled to land in fair weather. 
On the outside of the buoy is a cork belt, on which 
the men may stand and row. Further, the buoy is 
supplied with an anchor and 100 feet of steel rope and 
with sails, the air funnel serving as m ast. 

Some years ago the i nventor, Captain Doenvig, was 
in a shipwreck on the 1O!0ast of Virginia, which bereft 
him of his  family, and ever since he has been deeply 

interested in the construction of a lifeboat which may 
be serviceable under all circumstances. 

.. <4. t_ 
SCIENCE NOTES. 

It will be r�membered that some time ago Dr.  Gar
nault attempted to disprove Dr. Koch's theory of the 
transmission of tuberculosis to human beings by ani
mals by inoculating himself with bacilli from a con
sumptive cow. Dr. Garnault himself is perfectly well, 
but guinea pigs inoculated with skin taken from his 
arm have dev,eloped symptoms of tuberculosis. 

Prof. Edmond S.  Meany, of the Smithsonian Institu. 
tion, is the first scientist to visit the mummy caves of 
the Aleuts of Alaska. Many mummies, to be sure, 
have been sent from Alaska from time to time, but no 
man of learning has ever examined the caves them
selves. The report which the professor will doubtless 
prepare will be looked for with some i nterest. 

At Grove City, near Chillicothe, a perfect skeleton 
of the Mastodon Americanus was found. The tusks 
measure from 1 0  to 12 feet in l ength. Their size and 
the condition of the teeth, which are well worn, show 
that the animal was full grown when it died. Other 
well-preserved specimens have been found in marshv 
beds in Ohio ; but this is  said to have been found i� 
clay, a rather unusual circumstance. 

The Scotch mineral known as Lanarkshire blackband, 
which was discovered in 1801, has been practically ex
hausted, as there are now no pits in the Lanark.shire 
coalfield where it is worked as a principa:I product, 
though a small quantity of a thin blackband is raised 
with the gas coal at one or two pits. Some blackband 
of excellent quality is, however, still raised in Fife and 
Midlothian for smelting in the Lanarkshire furnaces, 
while the somewhat leaner black bands of  Ayrshire 
are still fairly plentiful. 

The report which Booker T. Washington sends to us 
of the Tuskegee Normal and Industrial Institute shows 
a state of affairs that is  encouraging. Up to the pres
ent time there have grown out of the Tuskegee Insti. 
tute at least seventy-two schools of considerable size. 
Perhaps the most important work that Tuskegee I n
stitute, in connection with schools of similar character, 
has accomplished has been to find the most effective 
way to elevate the negro and at the same time to make 
him most useful to the community in which he is 
to live. In  the history of the i nstitution nothing is 
more striking than the change which has taken place 
among the negroes so far as their feeling toward mdus
trial education is concerned. Formerly i ndustrial 
training was by no means looked upon with favor. 
Now that feeling has completely disappeared.  At pres
ent students are trained at Tuskegee in thirty-four in
dustries. 

In 1851 Foucault originally demonstrated the rotary 
movement of the earth by means of the pendulum 
which bears his name. The experiments were inter· 
rupted after the coup d'etat of December 2, 1951.  An· 
other demonstration was carried out on October 2 2  
last. Foucault's pendulum, composed of piano wire, 
about 220 feet long, was attached to the summit of 
the dome of the Pantheon and from i t  was suspended 
a ball weighing 5 6  pounds. The steel stylus was fixed 
to the bob thus constituted, and beneath it on the floor 
was placed a round table upon which the points of the 
compass were marked.  A little heap of sand was run 
around the table. Flammarion, the well-known as
tronomer, and Senator Chaumie, Minister of Publi c  
I nstruction, delivered appropriate speeches in the 
presence o f  a large assembly, which included numerous 
scientists. Then the minister, with a taper, burned 
a silk cord attaching the pendulum to the side of the 
table, and the pendulum swung across the table, cutting 
a trench through the sand, each swing widening the 
trench slightly until the table appeared to be revolv
ing. 

A curious fact has been ascertained during the recent 
survey of India-namely, that the northerly deflection 
of the plumb-line, ascribed to attraction by the great 
mass of the Himalaya and the Tibetan upland, is re
versed along a comparatively narrow belt between 22 
deg. and 24  deg. north latitude, crossing India from 
east to west for one thousand miles. Here the deflection 
is southerly, while the northerly deflection reasserts i t
self farther south, and is continued so far as 18 deg. 
north latitude. The zone, so strangely exempted from 
what has been supposed to be a general law, runs across 
Central India from the delta of the Ganges to that of 
the Indus, but well to the south of the great Gangetic 
plain. These facts are d iscussed by Major Burrow in a 
paper read before the Royal Astronomical Society. 
Major Burrow's theory is that the phenomenon follows 
the axis of what he calls a subterranean chain of moun
tains, causing the greater density of the earth's crust 
in this particular tract. The hypothetical range WOUld, 
we are at liberty to conjecture, either have foundered 
bodily in some great catastrophe or subsided gradually 
and been submerged under alluvium and silt. The fact 
opens up an interesting subject for the discussion of 
geologists. 
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THE "PREUSSEN," THE WORLD 'S LARGEST SAILING 

VESSEL. 

A few weeks ago the "Preussen" started on her 
first voyage to the west coast of South America. She 
is probably the largest sailing vessel in the world.  
Her length is 440 feet ; beam, 5 0  feet ; draft, 33 feet. 
She has a carrying capacity of 8,000 tons, whi le her 
registered tonnage is 4,000.  

The "Preussen" was built in the shipbuilding yard 
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with one end slightly projecting above the level. Pro
fessor Ward walked for many feet along and across its 
surface, surveying the dimensions as far as they were 
exposed, but he had no idea how far the large and 
heavy mass penetrated the soil beneath until the work 
of excavation was begun. 

The characteristic pittings covering the entire sur
face are well marked, and very regular in size-about 
two or three inches across, with well defined yet low 

walls.  The bed in which, 
the tremendous rock lay 
was found to be a clean de
pression crushed into the 
rock with absolutely no 
trace of soil between it and 
the part wnere the full 
weight of the mass had 
fallen, showing that the 
meteorite had fallen on the 
bare surface of this dis
trict at a period before the 
vegetable soil had begun to 
form here, carrying back 
the fall of Bacubirito to a 
remotely distant period . 

NOVEMBER I, 1902. 

AN ANCIENT FIRE ENGINE. 
There has recently come to light at Stowmarket an 

interesting relic of the past in the shape of the old 
town fire engine, which did duty in the to'Vn for many 
years in the early part of the eighteenth century. 
The engine, which is in an excellent state of preserva
tion, is composed of a wooden well 6 feet long by 15 
inches wide, lined with copper, with openings at each 
end for the purpose of receiving the water, which 
was fed by hand. The pump is at one end, and is 
worked by ordinary hand-bars. The engine is  mount
ed on four small solid wooden wheels ; the leathern 
buckets with which it was originally fitted have all dis
appeared, but the delivery-pipe, which is  some 6 feet 
long, can still be attached.  The engine is painted the 
regulation red color, and on the front of the pump 
are printed instructions for its proper working. To 
keep the pump in order it is suggested that "the pevets 
of the long iron spendil" should be "drest with sallet 
oyl and tallow," while the hose after use is to be 
"liquored with neatsfoot oyl, bees wax, and tallow, 

THE "l'REUSSEN," THE WORLD'S LARGEST SAILING VESSEL. 

For half a century Pro
fessor Ward has been col
lecting and studying me
teorites. He has interest
ed himself in them in ev
ery part of the globe 
where they have been 
found. As the result of 
his personal exertions he 
has installed at the Ameri-

of Gee3temuende, famous the world over for its fast 
sai ling vessels. She is a five-masted, full-rigged steel 
ve3se', steel-sparred throughout. J;'ive hundred and 
fifty ton3 of water ballast are carried in her double 
bottom. As in most large, modern sailing vessels, 
steam power is used to d rive the winches, capstans, 
pumps and steering gear. As a result her crew con
sists of only forty-six hands.  

------- � .. �.-----------
A HUGE M E TEORITE RECENTLY DISCOVE RED. 

Prof. Henry A. Ward, of Rochester, N. Y., the vet
eran meteorite hunter, recently found a meteorite 
of tremendous size. It  has a length of thirteen feet 
and one inch ; width, six feet and two inches ; thickness, 
five feet and four inches, and weight, fifty tons. Prof. 
Ward has named it Bacubirito, after the mining town 
near which it was unearthed, and which is situated on 
the Rio Sinaloa, Mexico. It took twenty-eight able
bodied peons one entire d ay to uncover its upper sur
face, making an excavation thi rty feet on a side, with 
the great meteorite lying within. At the end of the 
second day they were able to bring the huge mass to a 
semi-vertical position, the Mexicans standing aghast 
at the reyelation of their work. 

The Bacubirito was found on a farm called Ranchito, 
which fills the narrow mountain valley between two 
spurs of the foothills, running nearly north and south, 
and 2,000 feet above the level of the sea. It  lay in a 
cornfield, close by the eastern edge of the valley, which 
is covered by a black vegetable soil two yards in thick
ness .  The. giant meteorite lay imbedded i n  the soil 

END VIEW OF THE METEORITE. 

can Museum of Natural History, New York, the Ward
Coonley collection of meteorites, allowing this col
lection which rEpresents an amount of labor, research, 
indefatigable industry and painstaking ingenuity of 
which the average visitor is entirely ignorant, to be 
placed in the halls of this museum for inspection and 
study. The collection represents five hundred and 
eleven distinct " falls," about five-sixths of all the me
teorites known to science.  To see these elsewhere 
would require a visit to the great museums of the 
world, and many cabinets of private collectors. Bacu
birito, however, is possessed of qualities which render 
it of greater scientific value than any of Professor 
Ward's other meteorites. The inner structure shows 
the octahedral system of  crystallization in a very 
marked degree. No other meteoric iron is known which 
shows this so well.  Fractured surfaces show crystalli
zation plates with faces from three to nineteen milli
meters in greatest diameter. Many of these faces are 
covered with fine films of taenite, whi ch in most cases 
are of the characteristic bronze yellow color. Acid 
brings out the Widmanstattian figures in a most beau
tiful manner. From the coarse crystals on a fractured 
or weathered face of this i ron, we might anticipate that 
etching would reveal a large wide pattern in its mark· 
ings. 

As a fact, quite the reverse is true. The figures, 
while very sharp and clear, are small in pattern, and 
are composed of  narrow blades of kamacite, but a frac
tion of a millimeter in thickness. At intervals, these 
blades appear to be of more than double that thickness ; 
but when examined with a glass it is seen that these 
apparently broader plates are composed of what might 
bE' termed "bundles" of narrow kamacite bands. The 
rhombic figures on the etched face will average from 
one and a half to five millimeters in diameter, two 
angles of same being sixty degrees and one hundred 
and twenty degrees, while the triangular markings 
will generally range from eight to fifteen millimeters 
with angles of fifty-five degrees and seventy degrees. 
Two or three troil ites are shown, and the iron is essen
tially tough. 

The specific gravity of Bacubirito is 7 .69 .  Its analy
sis has been made by ProfesJor J. E.  Whitefield, of 
Philadelphia, as follows : I ron, 88 .944  per cent ; nickel, 
6 .979  per cent ; cobalt, 
0 . 211 per cent ; sulphur, 
0 .005 per cent ; phosphor
us, 0 .154  per cent ; silicon, 
trace. 

STOWMARKE T'S ANCIENT FIRE ENGIN E .  

and quolied up." These instructions were originally 
covered with horn, but of this only a small portion 
now remains.-EnginEering Times. 

• 1 • •  
Novl'] l1lt'lhod of Killing Ha,vks. 

A farmer who lives in northern Louisiana has 
grown weary of peppering gray hawks with blue 
whistler buckshot. It takes too much time. He sat 
down and thought long, and finally evolved a method 
that does credit to Yankee ingenuity. Every one 
knows that hawks perch only on dead trees. This 
Louisiana farmer made a strong pole some 50  feet in 
length by nailing some scantlings together. To one 
end of  the pole he tied a scythe blade, with its razor 
edge turned down. He set the pole up about 500 feet 
from his barnyard. An hour had hardly passed when 
a black hawk alighted on the scythe, grasped it with 
its talons, but released its hold with a suddenness 
that gave ample proof of an injury sustained. The 
bird glanced down and attacKed the scythe viciously. 
It was cut again and again, but never relented, mad
dened probably by its own blood, as most hawks are. 
After a short stru ggle the bird fell to the ground 
with its head split open. This Louisiana farmer has 
killed many hawks in the same manner. 

After a long, protracted 
effort, Professor Ward suc
ceeded in detaching from 
the mass an already partly 
loosened piece of about 
eleven pounds in weight. 
This, polished and etched 
on one side, showing the 
beautiful Widmanstattian 
figures, has taken its place 
in the Ward-Coonley col
lection of meteorites. This 
collection is now on dis
play (on deposit) in the 
American Museum of 
Natural History in New 
York city. BACUBIRITO, A :aUGE METEORITE RECENTLY DISCOVEBlnJ. 
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THE SAUL T STE. MARIE WATER POWER CANAL. 
The opening of the Michigan Lake Superior Power 

Company's power canal at Sault Ste. Marie again 
attracts attention to an undertaking which is entitled 
to rank as one of the greatest hydraulic developments 
ever carried out in the United States. The cities of 
Sault Ste. Marie, Michigan, and Sault Ste Marie, 
Ontario, are situated on either side of St. Mary's River, 
which connects Lakes Huron and Superior and serves 
to carry the greatest part of the commerce of the 
Great Lakes. At a point opposite the cities there is a 
great fall in the level of the river and to avoid the 
rapids the United States and Canadian governments 
have expended $ 1,000,000 in the construction of canal 
locks. The growth of Sault Ste. Marie and the admirable 
opportunity afforded by the topography and hydraulic 
conditions of the neighborhood, rendered it only a 
question of time when some hydraulic·electric scheme 
would be inaugurated for utilizing the hydraulic energy 
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of the rapids. The theoretical hydraulic  energy to be 
developed by the canal recently opened will amount 
to some 60,000 horse power. The power house 
itself, which will be located on the St. Mary's River 
front, is about 1,400 feet in length, 100 feet in wi dth 
and rises to a height of 75 feet above the water level. 
Within the building are eighty·one turbine chambers, 
each 16¥:! feet in width and containing four 3 3·inch tur
bines i nstalled in tandem. All four are carried on one 
shaft, at one end of which, outside the turbine cham
bers, is coupled an electric generator of  400 kilowatts 
capacity. One of the turbine chambers will not con
tain any turbines, but will be utilized as a spillway 
for the discharge of ice and debris. 

The essential parts of the building are the founda
tion, the sub-structure or pit, the superstructure, in
cluding penstocks and dynamo floor, the mill floor and 
the roof. The foundation contains 1 2,000 5 0-foot niles. 
In the sub-structure are eighty-one pit walls, each 100  

Foundations of  the Wheel Pits Below Power House. 

feet in length, 3 feet thick and 20 feet high, closed at 
the up-�tream end by arched fore bay walls. Each 
chamber has an i nvert concrete floor and a concrete 
roof.  The sub-structure is thus made up of eighty
one concrete tunnels each 100 feet long, 15 feet wide 
and 20 feet high. Above these is the superstructure, 
consisting of eighty-one penstock partitions each 20 
feet high, 45 feet long and 15 feet wide. The down
stream end, between each two partitions, is closed 
by semi-circular, steel-plate bulkheads. Inside each of 
these partitions is installed a set of four 33-inch tur
bines, each turbine being arranged with its axis paral
lel to the center longitudinal line of the penstock. The 
turbine shaft passes through the semi-circular steel 
bulkhead wall and into the dynamo room where it is 
direct-connected to its dynamo. The water flows from 
the fore bay into the penstocks, through the turbines, 
down into the pit tailrace and out into the lower St. 
Mary's River. The number of turbine wheels when 

Regulating Gates at Head of �al. 

Railroad Bridge Across the Canal. A Stretch of the Canal, Showing Highway Bridge in the Distance. 

The Great Power House, 1,400 Feet in Length. A Highway Bridge Across the Canal. 

TRE SAULT STE. KUIE 60,000 KOB.U POWEll. CANAL AND POWEll. HOUSE. 
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the complete plant is installed will  be 320. These �ill 
drive no less than eighty dynamos. 

The intake to the power canal lies just south of the 
western entrance of the United States ship canal. Its 
width is some 950 feet, its southern alignment running 
nearly east and west from its intersection with the es
tablished harbor line on a tangent for about 2,900 feet. 
It varies from 950 feet at the intake to a width of 250 
feet  about a fifth of a mile  from the point where the 
waters of Lake Superior enter. It  continues at this 
width to the eastern end of the intake. . Here, at the 
commencement of the canal proper, the flow is con
trolled by a set of head gates, consisting of four mas
sive steel shutters, each 48 feet wide by 26 feet high, 
moving vertically between heavy masonry piers. The 
total iength of the canal from this point to the forebay 
i'3 nearly 2 miles. At the various sections of the canal, 
the section of flow area differs, being 4,800 in the in
take, about 4,300 square feet where it  runs through 
sand and about 4 ,600 square feet where the channel is 
cut through rock. It is calculated that the water will 
flow through the entire length at a depth of about 23 
feet when the plant is  in operation. The estimated 
velocity of the water under these conditions is about 
4% miles per hour. This would deliver to the turbines 
about 30,000 cubic feet of water per second, which 
would supply an output in the power house of about 
60,000 horse power. 

The forebay is formed by the expansion of the canal 
to a width of  1 ,400 feet. Here the slopes of the bank 
and the general construction are similar to that of the 
canal proper. Near the power house is constructed an 
intercepting rack for catching drift and ice and pre
venting their entrance to the penstock. 

I n  the construction of the canal it was necessary to 
construct several steel foot and vehicle bridges, some 
of which are shown in the accompanying illustrations. 

• • • • • 
M ANUFACTURE OF TIN PL ATE.-U. 

I n  our issue of October 4, 1902, we described and 
illustrated the first part of  the process of tin plate mak
ing, including the rolling of the black plate from the 
steel bars, and its pickling, cold rolling, and anneal
ing. It was shown that after the second annealing and 
second pickling the plates are placed in water to pro
tect them from the action of the atmosphere, and to 
prevent re-oxidation, and are carried in troughs running 
on tramways to the tinning departments, of which there 
are two at the Laughlin plant. One of these depart
ments consists of a tin house and assorting room which 
cover about sixty-two thousand square feet, devoted 
mainly to the production of canners' tin (generally 
d esignated as "coke" plates) . In the coke tin house 
building are thirty-two tinning stacks, arranged along 
both sides Of the building, leaving a wide aisle in 
which the machinery for branning, cleaning, and dust
ing the plates is placed. The other tinning department 
is a T-shaped building covering about twenty-six thou
sand square feet with fourteen tinning stacks, which 
are devoted to the manufacture of high grade Terne 
plates (roofing tin) . Both these departments are 
equipped with a complete system of tramways and 
turn tables, on which the tanks holding the immersed 
black plates can be readily transported to the several 
tinning stacks. The power for running the machinery 
in these departments is transmitted by shafts and belts 
from one central power plant. 

Originally the method of tinning the plates was the 
simple expedi�nt of dipping them in a bath of molten 
tin and allowing the surplus metal to drain off ; but 
some thirty or forty years ago, a Mr. Morewood, of 
South Wales, England, designed a tinning machine 
which revolutionized the tinning process. The system 
consisted in placing at the surface of the pot a pair of 
very carefully turned steel rods, which seized the plate 
as it came up and rolled off the surplus tin, leaving a 
smooth and even coating of the metal. 

Since the tin plate industry was established in thi s  
country, many improvements have been made i n  the 
process of making "coke" tin which have not only made 
the product more serviceable, but have also reduced 
the manufacturing expenses. The most essential part 
of the present improved system is the use of rolls sub
merged inside of the tinning pots in the hot metal and 
oil baths. Through these rolls the plates pass while 
the coating process is going on, thereby securing a 
perfectly uniform coating and highly polished surface. 

In the manufacture of high grade roofing tin the old 
style or hand-dipping process is still practised to a 
large extent at the Laughlin Works ; it has been found 
that a heavy coating of the tin and lead alloy' is essen
tial to the lasting quality of roofing plate, and expe
rience has proved that this heavy coating amalgamates 
more thoroughly with the iron black plates in the 
slower hand-dipping process. 

In this hand-dipping process, known as the "MF 
style," the plates pass through four or five different pots 
filled respectively with metal or palm oil. The plates 
made by this process resist attacks of the atmospheric 
air more thoroughly than plates made in the "coke" 
tinning process. Recently a new methed of finishing 
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the old style plates has been introduced at the Laugh
lin Works. In this new method the plates after com
ing out of the last old style or "MF" tinning bath, are 
immersed immediately in an oily substance, the tem
perature of which is below the melting point of the 
coating metal, and an instantaneous and uniform set
ting of the coating metal is thereby effected on all parts 
of the sheets alike. 

While the best roofing plates are sti I I  made by the old 
English style, improved by American new methods, a 
number of economical devices have been introduced In 
the production of "coke" plates. 

We present a sectional illustration through a modern 
tinning machine, which shows very clearly its con
struction. The heavy cast-iron tin pot is carried in a 
brick setting, and the tin is kept molten by a furnace 
below the pot. In the bottom of the pot is about four
teen inches of molten tin, and above this on the dis
charging side is twelve inches of palm oil. The black 
plate is introduced into the tin pot through the hopper, 
A.  This hopper holds a chemical fluid, the weight of 
which is less in speciflc gravity than the molten tin, 
and which in combination with the ti n and iron causes 
a galvanic action by which the iron and tin are quickly 
and thoroughly amalgamated .  The tinner pushes the 
plate downward with a pair of tongs over curved guide
bars until it is seized by the first pair of rolls known 
as the "feed rolls," marked B in our drawing. By these 
it is drawn through the molten tin into the upwardly
curved hopper, C, in which are running two pairs of 
rolls, D D.  The top pair is partly visible and partly 
immersed in the palm oil which covers the tin on 
this side of the machine. These rolls are held SUG
pended in a housing frame, and are regulated by means 
of screw-adjusted springs, E E, and upon this adjust
ment depends the thickness of the coating of tin given 
to the plate. We present illustrations of two complete 
tin pots, i n  one of which the plates as they come out 
of the rolls are picked up by an automati c catcher, that 
is, a mechanical figure with arms and fingers, which 
stands above the finishing pot, taking the place of a 
man, seizing the plates as they rise through the rolls, 
swinging them sidewise, coming to a stop, automatically 
dropping the plate i nto a branner, coming back to its 
original position and repeating the operation in rapid 
succession. 

The other illustration shows the "Bennett" device for 
transferring the plates from tinn ing pot to branner. 
This consists of a revolving drum with the points of 
contact with the plates magnetized by electrical con
nections. 

As the plates leave the tin pot, they have upon them 
a thin coating of oil which has to be removed.  For 
this purpose they are put into a branner which is lo
cated conveniently at the side of the tinning machine. 
The branner consists of  an inclosed wood and metal 
box, through which a series of carriers, C. are continu
ally traveling on an endless belt. The plate, B. as it 
comes from the tinning machine, is placed in a rack, A, 
which is so located that the plate will be caught up by 
the traveling racks. C. and by them carried through the 
machine. The i nterior of the branner is filled with bran 
and slaked lime, and as the carrier travels, it forces 
the plate through the bran and lime .. which clean off 
the deposit of palm oil .  After the plate has passed 
through, it drops into what is known as the "duster," 
VI' here it is passed slowly through a rapidly revolving 
pair of sheepskin-covered rollers, which clean off the 
residue of the palm oil and impart a finishing polish to 
the plate. There are three of these sheepskin rollers, 
and by the time the plate has passed through the set, 
it  shows the beautiful finish for which tin plate is 
noted.  The automatic catchers, the branner, the duster, 
and a number of other devices are American inventions 
made since the industry was introduced in this country, 
and a large amount of tedious work of men, boys and 
girls has been substituted by these machines. 

Assorting Room.-From the tin house the tin plate 
is  carried on elevated trolleys to the assorting room, 
and deposited on tables where each sheet is carefully 
handled and examined for defects. The perfect plates 
are then "reckoned" or counted at the rate of 112 to the 
box, and each set of 112 is weighed before boxing. 

There is no branch of the iron or steel trade which 

requires so much care or commands so much detail of 

handling as the manufacture of tin plate, and some of 

the h ighest wages paid for any industrial labor i n  the 

world are earned by the operators i n  the American Tin 

Plate Mills. The high cost of manufacture is due to 

the fact that each sheet has to be handled separately 

by from ten to twelve persons, and the quickest time of 

manufacture that h as been made from the raw material 

in the shape of flat bars to the finished and boxed tin 

plate is ten days. At the present time, when labor 

counts for so much, it can be understood that the fre

quent handling of these light plates must result in a 

high cost of the finished product, and hence it is that 

the lowest grades of tin plate cost as much as $80 per 

ton. The greatest prod uction iR ahout 40 tons per week 

for one mill on the basis of a rate of 100 pounds weight 

per box. 
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In concluding our notice of this interesting work, we 
give some figures of the consumption, etc., which will 
prove of decided interest. I n  the Laughlin Works the 
amount of sheet bar steel consumed as raw material per 
week is 1 ,100 tons, a large total when we bear i n  mind 
the costly nature of the product. The total consumption 
in sheet bars per year is 50,000 tons ; of coal, 55,000 ; of 
tin, 1 ,250 tons, and of palm oil,  250 tons ; while the total 
output of the finished material is 1,000,000 boxes of tin 
plate per year. To produce this output requires the 
steady employment of 1 ,500 employes, and the paying 
out in wages annually of $1,000,000.  It will be seen at 
once that the rate of wage paid at the tin plate mills is 
very high, reaching an average of $ 6 7 0  per year per 
employe. This is explained by the fact, as we have al
ready stated, that the workers in some of the depart
ments of the tin plate mills are the best paid in the 
world, the tin rollers who roll the black plate getting 
as high as from $7 to $10 per day. We are i ndebted to 
Mr. W. T.  Graham, president of the American Tin Plate 
Company, and to Mr. C .  A. Robinson, the district man
ager, for courtesies extended in the preparation of 
these articles. 

,. I e  • 
Toad Polson. 

C. Phisalix and G. Bertrand have succeeded in iso
lating two toxic principles from the parotid gland and 
skin of the common toad, B ufo vulgaris. Of these 
bufotaline, ClIHH",O,,, occurs as a transparent resin, 
very soluble in alcohol,  chloroform, and acetone ; less 
soluble in ether, and almost i nsoluble in petroleum 
ether or in carbon disulphide. It  is precipitated from 
alcoholic solution on the addition of water, forming 
an emulsion, which is redissolved on further adding a 
large volume of water. Although very dilute, the 
sol ution thus obtained is extremely toxic to frogs. It 
acts on the heart, and does not affect the nervous 
system. Applied to the tongue, it  has a bitter taste 
and gives rise to a peculiar and very persistent sensa
tion. It is obtained by squeezing the parotid glands 
of the animals under water. The opalescent acid 
liquid thus resulting is filtered through a Chamberland 
filter and evaporated. During evaporation a less solu
hIe portion separates as a white pellicle, which is 
removed as it forms. It  is washed with water and 
redissolved in absolute alcohol or in chloroform, and 
purified by filtration. This is bufotaline. After its 
removal the residual extract ' is exhausted with alco
hoI ; the alcohol is  distilled off, and the residue, 
dissolved in water, is treated with basic lead acetate. 
The lead precipitate, decomposed by H,S, liberates an
other toxic body, bufotenine, which is  purified from 
adherent bufotaline by treatment with chloroform i n  
which the former is i nsoluble, a n d  b y  ether, which 
removes the acetic acid. Bufotenine exerts a powerful 
paralyzing action on the nervous centers. Faust has 
also isolated bufotaline, but since he worked upon the 
alcoholic extract of the dried skins of the animals, 
his product is considered by the authors to have been 
i mpure. They find that this extract contains a sub
stance which has no relation to the toxic body. This 
is the body named bufonine by Faust, which does not 
occur in the pure secretion of the glands. 

.. . . I .  
Til e C u rre nt Su pplenlent. 

The current SFPPU;MENT, No. 1400,  opens with the 
first installment of a series of articles on the Berlin 

electric underground and elevated railway.  Particular 

,care haR been taken to illustrate this series copiously .  

Rarely, indeed, have such handsome illustrations been 

presented of a great city tramway. The pictures show 

how admirably the German engineers have carried out 

their work, from both the electrical and architectural 

standpoints. Another important article deals with the 

steam turbine in its commercial aspect. The Ruthen

berg electric iron process, which attracted such atten ·  

tion a t  t h e  last meeting of the Electro-Chemical So

ciety at Niagara Falls, is fully. described.  Still an

other industrial application of electricity is described 

in an account of electrical methods of glass-making. 

Dr. Otto N.  Witt, the well-known German chemist, d is

cusses recent developments in coloring matters. 

Among the minor articles of interest may be men

tioned those on a core-wire straightening machine, the 

Sigriste photographic apparatus, and the life of the 

curious Chinese xiphopagous twins. Peary's work in 

1901 and 1902 is discussed at length. The electrical 

conductivity of plant juices is a subject on which Mr. 

Fred. D.  Heald writes exhaustively. The usual selecte1 

formula!, trade notes and consular information will 

also be found in the current SFPPLEMENT.  

• • •  
TOr)('do Boat De .. troyer " S t e,vart " Makes a 

Reeol·d. 

The torpedo boat destroyer "Stewart" has proved 
herself to be the fieetest craft in the United States 
Navy. She went through her trials without an acci
dent. She wa" supposed, according to contract, to 
heep up a speed of 26 knots for one hour. She did 
this without any trouble, and exceeded it by :\ knots, 
the official figures given Qut being 29.3 knots, 
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IUgh Pre .... u re froID CalcIulD CarbIde. 

To the Editor of the SCIE:'ITIFIC AMERICA},; : 
In making a series of experiments for an acetylene 

apparatus, I have been astounded at the terrific pres
su re I could obtain practically instantaneously with the 
cal cium carbi de. My apparatus was a four-foot piece of 
steel pipe tested to 600 pounds to the square inch. It is 
capped on the bottom. The top cap is drilled for a 
stuffing box with gland nets ; a turned steel shaft runs 
through the stuffing box, on the end of which a carbide 
basket is hung made of ordinary wire. The pipe is 
filled to about six or eight inches from the bottom 
with water. A release cock for the air, and a pipe 
for screwing on a steam gage are tapped in the stuff
ing box. The gage reads to 400 pounds. On lowering 
the shaft touching the carbide to the water and forc
ing the air out, a second quick plunge forces the gage 
around to 400 pounds in three seconds. 

It may and should be that this instantaneous raising 
of high pressure can be applied to some mechanical and 
commercial use, such as pressing cotton, baling hay 
or even as an explosive. The idea is offered to those of 
your readers, who can make a mechanical and commer-
cial use of it. GEO. HUSTON . 

Sandon, B. C. ,  October 14, 19 02.  

Do lll u ,",,,,(') .. llI o v  .. I 

To the Editor of the Sl' IEXTIFlC  A�IEHIl'A X :  
Some time ago I read an article on the pearl button 

trade of the Mississippi and Arkansas Rivers, and in 
it found the foilowing paragraph : "Authorities differ 
upon the question of whether mussels move or not, ex
cept as the water makes them or they fasten onto some 
moving object that touches them, but the fact that sand 
and mud deposits kill them seems to establish their in
ability to move without assistance." I was reared on 
the Tennessee River, and lived for a number of years 
near the Colorado, in Texas, and have had ample oppor
tunity to make observations on the characteristics of 
the mus3el. I can state emphatically that mussels 
do move. I have watched them for an hour at a time. 
They elevate themselves with the open part of the shell  
down ; a mussel six inc-hes long and three and one-half 
or four inches wide will make in moving, two parallel 
l ines about one and one-half inches wide.  Their method 
of locomotion is to protrude sufficiently out of the sheil  
and operate on the same principle as a snake, moving 
very slowly. I f  the water is disturbed in the slightest 
manner they will close their shell at once and fall over. 
I do not suppose they can hear, but of course they have 
sensation. The fact that mussels are covered up by 
sand deposits and destroyed is no argument against 
thei r  locomotion. The mussel is a very slow mover, and 
the debris of a river moves rapidly during a rise, and 
oi course the mussel is unable to reach a place of safety. 
In the West I have seen hund reds of fish drowned in the 
sudden rise of a stream caused by a waterspout. It is 
not strange, then, that the slow-moving mussel should 
be killed by the same cause. E .  H. OLIYEH. 

Gary, Fla., October 6, 1902. 

SUleltiu/!," W i t h  Oil. 
BY C. w. ARTHUn.. 

Under the auspices of the Oil Blast !<'urnace Com
pany, a crude-oil-burning smelter recently erected in 
Los Angeles was given its first run on Odober 1. 

The test was made on a quarter of a ton of copper 
ore that had been taken from a mine in San Bernard
ino County, Cal. 

Several hundred pounds of iron slag were first run 
through the furnace for preliminary heati ng purposes, 
after which came the test, fully 60 pounds or about 13 
per cent of pure metal being the result. The smelter 
is a very crude affair, with a capacity for ten tons per 
day, it being the intention to construct a first-class 
apparatus as soon as all necessary arrangements are 
perfected. 

A Connersville blower, an improvement upon the 
old Root process, was employed upon the air blast by 
which the crude petroleum was sprayed in the furnace. 
It  worked at the rate of three and one-half cubic feet 
per revolution, although its uti l ity in that respect is 
somewhat regu lated by the size of the furnace, and it is 
eapable of operatin g  at different speeds. Its power 
in the test was derived from a miniature engine which 
was designed by F. P. Pettingi l l  ( who also designed 
the smelter) , which, while operated by gasoline, was 
built upon principles identical with those using steam. 

The air becomes heated to a degree equivalent to 400 
deg. Fahr.  before reaching the furnace, thus obviating 
any obj ectionable features that might exist by reason 
of transmi!lsion of air in a cold state. 

Much is claimed for the new process, especially upon 
the basis of cost. It  is  said that a saving of from one
fifth to one-quarter can be made upon the item of 
coke alone, and that ores of an exC'pedlngly silicious 
character can be hand led , provided a reasonable per
centage iii! other rock is also treated. 

Scientific American 

ElectrIcal Note ... 
In studying- the heating effects upon the poles of a 

spark-gap, as affected by the variance of the inductance 
of the circuit, Mr. B. Eginitis uses Tesla coils without 
a core, and poles of fine wire. The brightness of the 
aureole varie� at first inversely as the heating effect 
for all metals examined. At high inductance, both 
the temperature and brightness increase with increas
ing inductance-at least, in i ron and steel.  A c loser 
study of the effects by determining the telliperatures 
of the poles was made with the aid of a thermoelectric 
couple. The metals examined include aluminium, cop
per and silver. The heating first increases rapidly 
with increasing inductances, and then breaks into a 
succession of maxima and minima. The presence Or 
metallic vapor is not a primary factor in the heating 
effect, as is  shown by the fact that at small induc
tances the brightness of the spectrum decreases with 
increasing inductances, whereas the heating increases 
very rapidly. 

At a colliery in the Dortmund district of Prussia 
it was required to dIsmount a horizontal arm of the 
pump rods ; but this was found impossible, owing to 
the rusting of the bolts and cotters, while the part 
in question could not be cut through by hammer and 
chisel on account of the small space at disposal. It 
was, therefore, determined to effect the separation by 
means of the electric arc. The energy employed was 
obtained from a continuous-eurrent dynamo gener
ating 320  amperes at 110 volts, which served for light
ing, the negative pole being put in connection with 
the pump rod and the positive with a carbon of 20 
millimeters diameter, held in a well-insulated gas 
pipe. The latter was fitted with a rest, so that the 
carbon might be guided by hand, and,  for preventing 
danger from fire, a bucket filled with sand was placed 
under the spot where the melting was to be effected,  
while a small hand-pump was also held in readiness. 
For protecting the men's eyes from the bright light 
red and green glasses were provided, to be held in the 
hand.  The work was carried through with a current 
of 3 20 amperes at 60 to 70 volts, the carbon point 
being held from 40 to 5 0  millimeters away from the 
point to be melted in such a manner that a vertical 
slot of 20 to 3 0  millimeters was formed, and then 
gradually deepened. The gui ding of the carbon, which 
became more difficult as the depth increased, had to 
be effected in the upward di rection, so that the molten 
iron might fall in drops. The work was performed 
by six men, who relieved one another every hour or 
hal f-hour, in about twelve hours altogether, induding 
a few interruptions. No inconvenience was experi
enced by the men during the operation ; but after
ward all of thcm felt more or less severe pains in the 
face and hands, while those who did not always use 
the glasses also suffered in their eyes. The pains, 
however, lasted only a short time. 

Aerial telegraphy is soon to be used extensively in 
France, if the projects of the recently-formed Paris 
company are to be carried out. The company, which 
uses the Popp-Branly system, is shortly to instal l a 
central station in Paris of a novel character, and sub
scribers all over the city will  receive the news of 
the day lJY wireless telegraphy. The main sta tion will 
bll in connection with the telegraph, telephone, and 
with the aerial posts outside the city, so that it will  
be in a position to keep the subscribers posted as to 
all OCCUi'rences of i mportance, stock quotations, re
sults of races, etc. A ce rtain number of trial posts 
have already becn instal led and the system is  found 
to work wel l .  It only remains to apply it on a large 
scale, and for this the company has been waiting for 
an authorization from the Minister of Posts and 
Telegraphs. The company will apply R number of 
ingenious schemes to supply the subscribers with 
news. To obtain the results of the races, for i nstance, 
which are generally held near Paris, a wireless teleg
ra phy mast will  be permanently installed in each race 
track. An automobile will  be fitted out with all the 
necessary instruments and will constitute thus a mov
able post. On the occasion of the races it will proceed to 
the track and connect with the mast, and will  thus be 
able to send all the details of the events to the main 
station, which in turn transmits them to the sub
�(£ibers. An extensive system is to be , organized on 
the coast of France. The government has already 
authorized the company to establish two posts at 
Havre and Barfleur which will be the beginning of 
a system whith will  unite the coa�ts of France and 
Al geria. Such a system would be of great value. In 
the first place, coll isions at  sea would be rendered 
almost impossible. Provided with aerial telegraphy 
outfits, ships could not only signal to the coast at a 
distance of 1 50 miles, but also with the ships in the 
same waters. In case of disaster help can be de
manded from the shore or from neighboring vessels.  
For the national defense the appli cation of such a 
system is at once apparent. At 150 miles from the 
coast a Rimple torpedo boat could announce the ap

proach of the enemy's fleet, and the posts would selld 
the news all along the coast and to the interior. 

En�ineerin� N otes. 

Reports have been submitted to President E. H. 
Harriman, of the Southern Pacific Railroad, for the 
construction of a tunnel nearly seven miles long 
through tlie Sierra Nevada Mountains, at a cost of 
about $ 14 , 000,000.  Such a tunnel would cut down the 
summit grade about 1, 500 feet, and would ena ble the 
company to dispense with all but three of the forty
two miles of moun tain snow sheds. 

Instead of blowing down coal in mines by m c : u ' 
of dynamite, an Englishman intends to make use o '  . .  
hydraulic cartridge, which i s  said to obviate the wa�,tc' 
ful shattering of the fuel .  The cartridge is 20 inches 
in length. Orifices along its sides admit of the appli
eation of a pressure of some 3 tons per square inch.  
The total pressure is about 60 tons.  When inserted in 
a hole the cartridge is coupled up with a small hand 
pump. It is said that in a few minutes after the appar
atus has been at work, the coal breaks up and falli>  in  
great bloei.s. About 1 V� pints of water are used in the 
operation. One coll iery proprietor who has adopted the 
invention for use in three mines computes that each 
cartridge saves $75 per week. 

"I remember," sai d a bridge contractor some time 
ago while on the subject of workmen' s  dare-deviltries, 
"when working at the big bridge across the Niagara, 
when the two cantilever arms had approached within 
fifty feet of each other, a keen rivalry as to who 
should be the first to cross sprang up among the men. 
A l ong plaak connected the two arms, leaving about 
two and a half feet of support at each end . Strict 
orders were issued that no one should attempt to 
cross the plank upon penalty of instant dismissal. 
At the noon hour I suddenly heard a great shout from 
the men, who were all s tarting up. Raising my eyes 
I 

'
saw a man step on the end of that plank, stop ::l 

minute, and look down into the whirlpool below. I 
knew he was going to cross, and I shouted to him, 
but h8 was too high up to hear. Del iberately he 
walked out until he reached the middle of the plank. 
I t  sagged far down with his weight until I could 
see light between the two short supporting ends and 
the cantilevers on whieh they rested. He saw the 
end in front of him do this, hesitated, and looked 
back to see how the other eml was. I thought he 
was going to turn. He stopped, grasped both edges 
of the plank with his hands, and, throwing his feet 
up, stood on his head, kick ing his legs in the air.  
c racki n g  his heels togeth er, and yelling to the terrified 
onlookers. This he did for about a minute-it seemed 
to me like forty. Then he let his feet drop down, 
slood up, waved his hat, and trotted along the plank 
to the other side, slid down one of the braces hand 
over hand, and regained the ground. We discharged 
hi m, of �ourse, but what did he care ? He got all the 
glory, his fellows envied him, and he could command 
work anywhere."-Cassier's Magazine. 

John Smeaton in 175 2  was the first man who ever 
styled himself a dvil engineer, and in the one hundred 
and fifty years the business has ever been growing 
more anfl more of an exact profession, till now it is 
ot  equal importance with any of the learned pro
fessions, and demands as high a quality of intellect. 
The busineils of mining engineering has not as yet 
reached so high a standard, but is destined to sur
pass it. The old rule of thumb is being rap.idly dis
carded, and the advance is noticeably greater in the 
last twenty years than in the preceding one hundred 
and thi rty years. Like the miner, who has had to 
grope his way painfully upward, the mining engineer 
has had to be creative in his functions, and ('ause a 
demand before furnishing the correlative supply. The 
scope of the mining engineer is becoming a tremen
dous one in variety and requirements. He is becom
ing the master and interpreter of protean forces, and 
in his fundions combines the powers of many 
branches of practical science. Indeed, all the modern 
arts and sci ences, so far as they apply to mechanics, 
:�ome under the domain of the mining engineer, for 
nearly everything to make up modern mechani cal 
progress comes in somewhere as a part of the great 
mining and metallurgical industry, whether it be the 
whole railroad system of ore transportation, the pneu
matic method in converters, the best efforts of the 
electridan, the most complex and far-reaching pro
cess of the chemist, the keenest effort of the geologist, 
the profoundest demonstrati ons of the mathemati cian. 
Thus the educational equipment of the mining engineer 
is becoming necessarily as much more complex than 
it was as are the appliances at his command in con
trast with the simple devices of a generation ago. And 
if the demands for capacity and knowledge seem 
great, it i s  to be borne in mind that the rewards are 
proportional and commensurate. No youthful pro
fession on earth pays higher salaries to-day than are 
paid mining engineers, and the world of great mining 
enterprises stands ready to pay a man the value he 
himself sets upon his services, provided he can dem
onstrate his worth as a matter of economy-economy 
In this regard meaning the jud icious expelldlture of 
money.-Mining and S'clentUlc Pres •. 
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A PORTABLE WINDMILL. 
Instead of  using animal power in d riving the var

ious machines which are used on a farm, a western 
inventor, Mr. Amos Wallace, has conceived the idea 
of making the wind do his farm work for him. Sta
tionary windmills are common enough, but a portable 
windmill is surely a novelty that merits more than 
passing notice. And a portable windmill it  is that 
Mr. Wallace uses. The illustration of the windmill 
which we publish is so clear in its 
mechanical details that a lengthy de
scription i s  hardly necessary. The 
contrivance is mounted on a low 
four-wheeled wagon which can be 
readily hauled to and from the field . 
On this wagon a stout framework 
is erected at each end. The upright 
f rameworks are provided with bear
ings to receive the shafts of  wind
wheels. It will be observed that the 
frameworks are stiffened and secure
ly supported by a system of braces. 

Each windwheel shaft carries a 
sprocket, connected by a chain with 
a small sprocket, journaled in a 
standard, which is carried in the 
center of the wagon.  The central 
sprocket-shaft is fitted with a pulley 
which receives a driving belt. Ob
viously the belt can be slipped over 
the pulley of any farm machine 
which is intended to be driven. 

.. . ... 
The China S .. r vlc .. of tlte W b lte 

Hou ..... 

Messrs. Josiah Wedgwood & Sons, 
the famous English pottery manufac-
turers of Etruria, Stoke-on-Trent, 
have been engaged to make the new service china to 
be used on state occasions at the White House. The 
design has been copyrighted,  thus insuring its exclu
sive use at the President's residence. It is a simple 
gold Colonial pattern, with the great seal of the United 
States enameled i n  colors as the decorative feature. 
The set will  consist of  1,296 pieces, and will be de
livered in Washington next January. The ware for 
this china set will be composed of  the best possible 
china body, and the decorations to be applied will be 
in the h ighest style of the art. 

• • • • •  
RUHMER'S OPTIC TELEPHONE. 

Dispatches have been published in the daily press, 
which state that Ernst Ruhmer, who is not unknown 
to readers of  the SCIEXTIFIC AMERICAX, has success
fully tested a w ireless telephone apparatus of his own 
invention. A description of the apparatus used will 
probably not be without interest. 

Instead of using the speaking or whistling arc light, 
Mr. Ruhmer employs a small acetylene flame, thereby 
avoiding a multiplicity of electrical circuits. The gas 
is produced in a small generator not unlike that of a 
bicycle lamp, and is led to the burner. If the 
d iaphragm or membrane of the transmitter be 
spoken against, the acetylene flame flickers in accord
ance with the sound waves impelled against the dia
phragm. Light impulses of corresponding fluctuating 
intensity are sent forth into space directly, and also 
indirectly by means of a small reflector, and encounter 
a sensitive selenium cell mounted in the rear wall of 
the instrument frame. I f  the selenium cell be con
nected with a source of electricity such as a primary 
or secondary battery and with two telephones, every 
word spoken into the transmitter can be distinctly 
heard in the telephone receiver. In order that the 
direct sound waves may not give rise to any disturb
ing sounds the optic telephones are in most instances 
placed in another room, o r  some distance away. 

T h a t  the 

Scientific American 

In earrying on experiments at fairly long dlstanee!!, 
the selenium cell is detached from its mounting, and 
in its place a parabolic mirror ( Fig. 2) is inserted, 
which serves the purpose of causing the pencils of 
light sent forth by the flickering flame to be emitted 
parallel to one another. It is a well-known optical 
principle that parallel light waves thus transmitted, 
travel great distances. 

At the receiving station ( Fig. 3 )  the li ght is col-

A PORTABLE WIN DM ILL . 

lected by a condensing lens and concentrated upon a 
sensitive selenium cell, which is connected exactly in 
the manner before described, with a battery and two 
telephones. There is no particular reason why two 
telephoneslshould be used-it is  simply a German prac
tice. Every public telephone station is fitted with two 
receivers in Germany. 

• . •  J' .  
Halll burg'H Sea Traffic. 

After many years of steady effort the German flag 
has at last won first place in Hamburg's sea traffic, 
overtopping the British flag, which for many years had 
held first place. In 1899 the German tonnage exceeded 
that of  foreigners, and in the same year the Hamburg 
flag elbowed the British flag out of the first place and 

FIg. i . -REFLECTOR TRANSMITTER OF RUHMER'S 

APPARAT US. 
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forced it to take !!eeond rank in the shipping trade of  
the port. The statistics for  1901 show that the German 
flag with 4 ,500,000 register tons put all the other flags 
combined in the shade, and the flag of Hamburg with 
3 , 600,000 tons maintained its superiority over the Brit
ish flag, which was credited w ith 2,900,000 tons. The 
Hamburg and British vessels trading w ith the port 
monopolize between them such a large proportion of 
Hamburg's trade that they overtop the tonnage of 

Norway, which takes the third rank, 
twelve-fold and ten-fold respectively. 
The Norwegian tonnage last year was 
296, 000, the Danish 137,000,  and the 
Dutch 1 1 6,000 register tons, and the 
share taken by the other countries 
-such as Sweden, Spain, France, 
Russia, etc.-was in every case un
der 100,000 tons, whereas the coal
laden ships alone from Great Brit
ain totaled up to 774,763 register 
tons. Non-European and exotic flags 
are rare phenomena in Hamburg 
Harbor. Last year only four North 
American ships, with 5 ,984 tons, and 
two Argentine, with 3 ,180 tons, made 
their appearance there, and no Chil
ian or Brazilian vessels arrived there 
at all . .  

The network of regular lines 
spreading out from Hamburg over 
all the seas to every country on the 
globe shows the colors of the d iffer
ent mllritime nations in about the 
same proportion and sequence. Con
nected with Hamburg are seventy
four regular lines under the German 
flag, thirty-seven under the British, 
eight under the Norwegian, six under 

the Danish, three under the Dutch, three under the 
Russian, two under the Swedish, two under the Span
ish, one under the Belgian, one under the French, and 
one under the United States flag. Of the German 
lines, thirteen run between Hamburg and Great Brit
ain and thirty-one to ports outside Europe. Ham
burg ship owners maintain fifty-six lines between 
them, ten of which run exclusively between that port 
and Great Britain. Of the thirty-seven British lines 
using Hamburg Harbor, six run beyond European 
waters to America and Africa ; and for voyages beyond 
Europe the boats of two lines partially 

·
under the Nor

wegian flag and one under the American flag also call 
at Hamburg. No less than 7 ,114 voyages from Ham
burg ( 3, 8 8 2  being under the German flag) were pro
secuted last year by vessels of the regular lines, of 
which 969 extended beyond European waters. 

Sltaln Battles 'VUlt Fr .. n .. " SubDlarlnes. 

Some interesting experiments similar to those which 
would be experienced in actual warfare have been car
ried out by the French submarine boats, "Gustave 
Zede" and "Gymnote" in the na';'al sham fight off 
Hyeres in which the efficiency and util ity of this 
fighting arm were strikingly shown. The two ves
sels were dispatched from Toulon to assist the French 
Squadron blockaded by the enemy in Hyeres road
stead . The submarines traveled the whole distance 
below the surface and on reaching the scene of the 
maneuvers the "Gustave Zede" was ordered by Admiral 
Gervais to torpedo the battleship "Bouvet," which feat 
was accomplished . In the meantime the "Gymnote" 
having recharged her electric batteries with the help 
of  Admi ral Trehouart, advanced in spite of the ene
my's torpedo boats , arid torpedoed the battleship "Jau
reguiberry" and the cruiser "Admiral Charner." The 
"Gymnote" achieved this feat with only the top of 
her sighting tube about a foot above the water. 

The crews of 
transmission of 
the s o u  n d 
waves is ef
fected 0 n I y 
through light 
oscillations can 
b e  e a s i l y  
enough proved 
b y inserting 
between t h e  
acetylene flame 
and the sele
nium cell, an 
opaque body, 
such, for ex
ample, as a 
piece of paste
board ; it will 
be found that 
t h e  transmis
sion ot t h e  
sounds is com
pletely inter
rupted. Fig. 2. -RUHMER'S LONG DISTANCE TRANSMITTER. Fig. 3.--THE RECEIVER. 

the two large 
vessels w e I'  e 
unaware of the 
s u b m a r i n e'� 
presence until 
t h e  missiles 
struck h o m  e. 
The e n g  i n e 
room s t a ff s 
who had to 
work upon the 
submarines in 
a temperature 
never less than 
100 deg. F. and 
often 104 deg. 
fulfilled all re
q u i  r e m e n ts ;  
not the slight
est breakdown 
occurred, a n d  
the men expe
rienced no f a
tigue. 
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THE ZAPOTECAN TOMBS UNEARTHED. 
BY WALTER L. BEASLEY. 

Professor Marshall H. Saville, of the American Mu
seum of Natural History, has just returned from Mex
ico, where he has brought to a close the four years of 
exploration in Southern Mexico planned by the Muse
um. Two of these years were spent in investigating the 
famous ruins of Mitla, while the last two 
seasons' work has been devoted to ex
cavating a number of huge burial mounds 
in the State of Oaxaca. The funds for 
the expedition were furnished through 
the liberality of the Duke of Loubat. At 
Oaxaca a series of spacious and elaborate 
tombs were uncovered, wherein were 
found a number of noteworthy and sur
prising objects of great arch::eological in
terest and value. These afford for the 
first time a vivid glimpse of the civiliza
tion of the little-known race, the ancient 
Zapotecans, a powerful Indian tribe who 
had developed a peculiar culture, differ
ing in many respects from the Aztecs of 
Mexico, and the Maya of Yucatan. The 
relation of their culture to that o f  the 
other Mexican tribes, an important arch
::eological p roblem, can now be more 
narrowly studied than ever before. 

Professor Savi lle's brilliant discover
ies, when fully reported on, will unques
tionably be one of the most important 
contributions to American arch::eology 
made in recent years. The excavations 
of the past and preceding winter were 
carried on in two places near the city 
of Oaxaca, Xoxocotlan and Cuilapa, all in the area of 
Zapotecan culture. Not far distant from these points 
is a range of hills on which are situated the remains of 
a great fortified city, known as Monte Alban, which is 
th ought was probably the capital of the old Zapotecan 
empire. This entire section is dotted with mounds in
dicating a thickly populated province in former times. 
The mounds vary in height from 6 to 75 feet. A num
ber are in the form of a 
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traces of which were distinctly visible. Over these 
bright colored paintings a thin coat of stucco had been 
laid upon which in black outlines was painted a series 
of human figures in the costume of ancient Mexico. 
The most important feature in this and many of the 
tombs was the hieroglyphic inscriptions, found on the 
stone door lintel and wall chambers in a form of writ-

ZAPOTECAN T OMB A T  CUILAPA. 

ing entirely different from any heretofore known in 
Mexico; and the first ever found in Zapotecan terri
tory. When deciphered these inscriptions will doubt
less shed valuable new light upon this ancient race. 

At Cuilapa, seven miles southwest of the town of 
Oaxaca, seven large chambers and a like number of 
small stone graves were uncovered. The excavations 
of the mounds at Cuilapa were especially noted for the 

pyramid, others rectangular 
in shape, and a few circu· 
lar. Many had been 
plowed over, and thus 
their original outlines were 
destroyed.  The excavations 
of the mounds revealed 
much that was new and sur
p rising. The doors of the 
tombs were sealed by a 
large stone. A peculiar fea
ture of the ruins were ce
ment floors, sometimes one 
above the other and about 
a foot apart, indicating a 
structure on top. A flight 
of stone steps led upward 
in several instances to the 
platform or floor above. 
The tombs were built of TERRA COTTA FUNERAL URNS AND BURIAL FIGURES. 

slabs of stone, neatly 
dressed, covered with stucco and were painted red. 
The lintel over the entrances consisted of a long 
block o f  stone, the outer part painted in red. Above 
this were stucco decorations, sculptures, hieroglyphics, 
and in some instances funeral urns of terra cotta. 

In the principal excavation made at Xoxo a trench 
was carried through the entire mound. Here were 
found the cement floors and adobe construction char
acteristic of other mounds. The 
door was sealed with a large stone. 
The fa�ade of the front wall was in 
the form of a f rame, in which were 
placed five terra cotta funeral urns. 
On either side of the one in the cen
ter was a death's  head of stucco. 
These funeral urns, which had been 
fastened to the wall with cement, 
were the covers of boxes of terra 
cotta resting on four feet, the corner 
of each box being decorated with 
symbolic faces. The inside o f  the 
tomb was found literally covered 
with food vessels, incense burners 
and the remains of a number of 
skeletons. The niches on e ither side 
of the walls also contained human 
rem·ains. All of the bones and 
skulls were painted red . There were 
several decapitated heads on the 
floor. The walls of the chamber 
were formerly entirely covered with 
plaster, but during the lapse of cen
turies, probably on account of the 
action of earthquakes, the greater 
part had fallen off They had, origi-
nally, been enti ' decorated with 
paintings in va ' ,",right colors, 

great numbers of magnificent jadeite ornaments and 
other votive offerings found. These embraced beauti
fully carved breast ornaments, necklaces, beads, ear
rings, miniature idols and various symbolic figures. 
Also fragments of mosaic work were found, the most in
teresting of which are two small circular mirrors made 
of bits of  highly polished hematite cemented to thin 
disks of pottery. A significant point brought out by the 

TEROPLE MOUND. 

excavations is the fact that they fully confirm the wl'i:t
ings of the old Spanish historians of that age as to 
the strange and elaborate burial customs employed by 
the Zapotecans. Also that the great underground tombs 
are properly ossuaries or places where the bones only 
of the dead were deposited. After a certain lapse of 
time, when the flesh had decayed, with elaborate cere-

mony the bones and decapitated heads 
"�Jere painted red and placed in the tomb 
with food an'd incense. Funeral urns 
were found to have been placed in series 
of five in front of the tombs. One prob
lem was definitely settled as to the exact 
character of the mounds ; those of rectan
gular shape were found to be burial 
places and contained the most important 
tombs, while the pyramidal ones were 
temple structures. The first detailed ac
count of these explorations herein out
lined are now given by Mr. Saville before 
the International Congress of American
ists at the Museum, where new arch::eo
logical and ethnological problems and 
the early history of the two Americas 
are being discussed. This will be follow
ed by the publication of two illustrated 
memoirs, one on the ruins of Mitla and 
the other on the excavations of the Zapo
tecan tombs ; these will be the latest and 
most exhaustive works on the culture of 
the ancient civilizations of Mexico in ex
istence. 

• • •  
A N e U'  Type o f  Electric L ocomotive. 

Some interesting tests have been car
ried out with a novel and interesting type of high
speed electric locomotive designed by Mr. Walter 
Reichel, the chief engineer to Messrs. Siemens & 
Halske, the eminent firm of electrical engineers, which 
in conjunction with the Allgemeine Elektricitiits
Gesellschaft has been carrying out the elaborate ex
periments in connection with high-speed electric trac
ti on. The body of this new locomotive is carried on 

two four-wheeled bogies, and 
to each axle a motor is fit
ted, making four motors in 
all. The special feature of 
this engine is that the mo
tors receive the current di
rect from the supply trol
ley at 10,000 volts potential, 
and the fitting of a motor 
to each axle dispenses with 
transformers and enables 
the weight to be consider
ably reduced, with a cor
responding reduction of en
ergy consumption. The rea
son for building a locomo
tive instead of another auto
mobile car, for these high
speed trials, was simply the 
lower cost. Owing to the 
imperfections of the perma
nent way, the maximum 

speed attained in the trials was only 105 kilometers 
( 66 miles ) an hour, but they afforded ample proof of 
the feasibility of using motors taking current at very 
much higher pressures than have hitherto been at
tempted. Pressures extending up to 11,000 volts were 
used in the trials without giving rise to difficulties of 
any kind. According to the engineer, the substitution 
of these motors in the Siemens & Halske high-speed 

car employed in last year's trials for 
the 1 1 5 0-volt motors and transformers 
then used, would reduce the weight 
from 96  to 76 metric tons. This car 
attained a speed of 160 kilometers in 
the former trials, and if, when carry
ing 50 passengers, it were coupled to 
a 4 2-ton car without motor equipment, 
the total weight, taking 7 tons as 
the weight of 100 passengers, would 
amount to 125 tons, or 1.25 ton per 
passenger. 

• • •  

PoU'er Exerted by Water. 

The tremendous power exerted by 
water in violent motion is well 
shown by some experiments carried 
out by English engineers to deter
mine the stress exerted upon the 
foundations of a lighthouse. Thomas 
Stevenson discovered that at Skerry
vore and Bell Rock pressures of 
6 ,083 pounds per square foot, and 
3,013 pounds, respectively, were to 
be encountered in ordinary weather. 
This is only about 42 pounds per 
square inch, and is doubtless much 
exceeded in severe storms. 
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TRAPS FOR THE UNWARY INVENTOR. 
We have had occasion from time to time to call at

tention to the practices of "Patent Sales Agents" in 
inducing patentees to place in their hands the sale of 
their patents. The ordinary method employed in car
rying out this work is to write to the inventor, in
forming him that his device has been carefully exam
ined and has been found to possess great merit ; that 
it is  believed by bringing the i nvention to the atten
tion of the proper people ( whoever they may be ) there 
will be no difficulty in finding a purchaser.  The fact is 
then adroitly set forth that in order to carry out 
this work, much time and labor will be required, 
and though the patent will be sold on a purely com
mission basis of from 5 to 1 0  per cent, or any other 
similar amount, in order to cover the necessary ex
penses for printing circulars, providing models, con
ducting correspondence, or for some other similar 
cause, a retaining fee is  required, payable in advance. 
This is  not the universal method employed by the 
" Sales Agents," but it  is the most popular method, and 
such offers should be carefully looked into. The in
tegrity of the parties should be thoroughly examined 
into before any credence is placed upon their claims. 

There is another method of  procedure, however, 
which has reached any considerable importance only 
within the last year or two. The service performed 
by these parties is an actual service for which the par
ties in question are perfectly entitled to proper remun
er ation. I n  some cases, however, the methods em
ployed by them are irregular, and the results to be 
obtained elusive. The very respectable character of 
the parties who solicit this class of business renders it 
necessary to make a thorough investigation before 
placing any business in their hands. As a rule, they 
advertise themselves as being bankers, or as being 
corporation lawyers, and the method of procedure is 
somewhat as follows : 

Soon after the inventor has received his patent and 
has received the usual notice in the Official Gazette, 
he will receive from Mr. A.  B. ,  a banker, a carefully 
and innocently written letter, stating that the said 
A. B .  has examined with great interest the inventor's 
patent and has not only become convinced of its great 
worth, but has a customer who wishes to invest in the 
i nvention. He states that before doing so, however, it 
is necessary to have a thorough examination made 
into the validity of the invention. Correspondence is 
solicited upon this subject, and later on the "banker" 
w ill advise the victim that he knows of a very com
petent lawyer, Mr. X. Y.,  who will undertake the 
examination into the validity of the patent and will 
report upon its status, and that it  is quite necessary to 
have the seMch made and the report prepared before 
the sale can be concluded. The fee for p:1aking the 
infringement search is, of course, very considerable, 
and when the report is rendered it is d rawn in such 
a way that the intended investor decides that he wi l i  
withdraw from further negotiation, and the sale is, 
therefore, never concluded and the matter is  quietly 
d ropped, the object of the whole transaction having 
been attained in the large fee which has been exacted 
from the inventor for the infringement opinion. 

The matter, however, may take a somewhat different 
form, and Mr. A.  B.  may write to the inventor and 
state, as in the former case, that he has a client who 
i-3 extremely anxious to purchase the invention. In 
order to carry out the ')lans of the client, however, it 
is necessary to form a stock company. The amount of 
stock at which the company is to be capitalized is 
generally placed at an enormous sum, according to the 
nature of the invention ; anywhere from $50 ,000 to 
$ 5 , 000,000 may be named as the proper amount at 
which the company should be capitalized. The inno
cent or unsophisticated inventor is  naturally dazzled 
by the enormous wealth which is soon to be his. In 
order to place the matter on a proper business basi s,  
however, it is  necessary that the company should be
come incorporated.  It is necessary that this work 
should be placed in the hands of a competent corpora
tion lawyer, and the latter is adroitly drawn into the 
transaction . The fee which he exacts for attending to 
this  service of incorporation i s  very liberal and is 
paid by the inventor. When the company is formed 
and the handsomely engraved stock has been issued.  
the inventor discovers that the interest of all  parties 
concerned, as in the former case, suddenly languishes, 
and the inventor awakes to the fact that he has parted 
with his patent to a phantom company and holds in 
lieu thereof a quantity of worthless stock with which 
he can do nothing. Of course, the character of the 
pretensions of the promoter can be tested by insisting 
upon a cash payment as part of  the consideration. and 
the inventor should refuse to make any advancement 
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for the incorporation of the company until such de
mand shall h ave been satisfied, or until the financial 
responsibility of the contracting parties has been care
fully looked into, and the desire of the purchasers to 
acquire an interest in the patent has been proved to be 
bona fide. 

.... . .  I .  
Prize for L o colootlve Drivi ng Mecha nlsDl.. 

The Verein Deutscher Maschinen-Ingenieure has of
fered the sum of 10,000 marks ( $ 2,500 ) in prizes for 
the invention of a d riving mechanism for passenger 
locomoti ves. 

Complete working drawings of a locomotive are 
wanted,  which is  capable of drawing on a straight
away . road a load of about 180  tons at an average speed 
of 72  miles per hour for three hours without stopping. 
The water supply can be replenished at intervals of 72 
miles. The maximum speed of the train should be 
1 5 0  kilometers ( 90 miles ) per hour. The inventor, 
besides furnishing a complete descri ption and state
ment of the efficiency of his locomotive, must also sup
ply a computed statement of disturbing motions. 

Furthermore, the Society offers a prize for the com
plete working drawings of a railroad coach which shall 
travel smoothly and safely at a speed of 90  miles an 
hour, and which i s  so constructed that the passengers 
will be as fully protected as possible in case of acci
dent. Particular attention should be given to apparatus 
for ventilating, heating and lighting the coach. The 
brakes should be of such type that the train can be 
brought to a standstill in a short time. Provision 
should also be made for the serving of refreshments to 
pa ssengers during the journey. 

In general the i nventor should keep in mind the 
provisions which have been made for the construction 
of  rolling stock for the main German lines, as well as 
the standard German gages. The car couplers may be 
of any approved style.  The d rawings are to be d rawn 
to a scale of 1 to 20 ; detai ls  on a scale of 1 to 1 ,  1 to 
5,  and 1 to 10. Participants in the contest should be 
Germans, or else employes of a locomotive o r  car 
works situated in Germany. The fi rst prize is 5 ,000 
marks ( $ 1 ,25 0 ) ; the second p rize i s  3 ,000 marks 
( $ 7 5 0 ) ; the third prize i s  2,000 marks ( $5 00 ) ; special 
prizes may also be awarded in the di scretion of the 
committee for special work. 

The Society retains the right to publish either full 
or partial descriptions of the designs which have re
ceived prizes. All plans must be submitted by 1 2  
o'clock M. o n  December 1,  1 9 0 2 ,  t o  the Secretary, So
ciety of German Locomotive Engineers, F. C.  Glaser, 
Berlin, S .  W., Lindenstrasse 80, I , Germany. The 
plans must be submitted under a nom (le p lume. which 
is written upon the drawings an d also upon a seal ed 
en velop inclosing the real name of the inventor. 

• ' .  I • 
A r t i ficial Marble io Denmark. 

The lack of marble in Denmark has led to many 
attempts to produce a substitute which would equal in 
decorative effect the natural product and would not 
exceed it in cost. 

Some success has been achieved in the manufacture 
of this article i n  Sweden, but the thin slabs would not 
keep their shape, inClining to bend and warp.  The 
veins were stiff and angular, and the soft transitions of 
color which make variegated marble a thing of beauty 
were wanting. 

A significant advance has been made in this industry 
by a Danish master builder, who is  producing a stone 
of such delicate transition of tints and play of color 
that it is  impossible to distinguish it from the natural 
product ; while as to cost of manufacture, it can com
pete with all other artificial marbles. The imitation 
of the more expeniiive species does not exceed in cost 
that of the cheaper ones. 

The inconvenience hitherto met with, that the mass 
had to be greased to prevent adhesion ( thereby de
stroying the crystalline surface characteristic of  tho 
genuine article ) ,  has been overcome. 

The process of manufacture is simple and easily 
learned, and the cost of the outfit does not exceed $ 1 7 5 .  
The article can be produced in any form desired
columns. plain or fluted, and capitals-as readily as 
flat slabs. It is claimed that even pictures may be 
made of this material. It  seems to have the durability 
of genuine marble, but its cost is only about one-tenth 
as much. At the p resent stage of the development of 
the industry, the maker is  able to produce a slab about 
half an inch thick at a cost of 14 cents per square foot. 

The inventor's name is  Soren Schongaard.  and his 
address is  Copenhagen. 

• l e i . 

Germany's match-making industry , in which about 
$9,000,000 is  vested.  is  said to be almoQt ruined hy the 
output of the American Diamoml Match Company's 
new factories near Mannheim. Six month s ago matcil
es made in German works were sold at $20  a case ; now 
they are selling at $16 a case,  which i s  a dollar below 
the cost of production by German machinery. The Dia· 
mond Match Company uses machinery made in the 
United Sta.tes. 
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Brief Notes Concerning Patents. 

According to the New York Sun, John W. Book
walter refused $1,000,000 for the patent rights of a now 
steel process which he has invented. By means of this 
p rocess it  i s  possible to remove impurities from iron 
at the side of the converter instead of at the bottom. 
It is said that less power is required and that a steel 
of greater purity i s  obtained. 

Hugo Jone, a chemist in the city laboratory of Chi
cago, has devised a battery for the production of elec· 
tricity di rectly from coal. The city is paying the ex
pense of the experiments which Mr. Jone is  carrying 
out. The new battery is  said to be in practical ann 
convenient form. 

On October 22, Professor Si dney Howe Short, the 
inventor of the first electric car operated in the t:'nited 
States, and consulting engineer of the Dick, Kerr 
Electrical Company, died after an operation for ap
pendicitis. He had been engaged in electrical work 
for twenty-fou r  years. Professor Short was graduated 
from the Ohio State University i n  1878 .  He established 
the Short Electric Railway of Columbus. He was a 
p rofessor in the Denver University for several years 
and during that time he invented his car, which was 
tried on the University's grounds. 

A lieutenant-colonel in the Swedish army, Mr. G. 
Baunerhjelm, has for some time experimented with 
w i reless telegraphy ( Marconi's  system ) .  It is claimed 
that he has recently made improvements in this line 
which, if practical, will be useful for military purposes 
and at sea. The newspapers state that he has in
vented an electric radiator or reflector which, com
bined with the Marconi system, can send the electri(; 
waves, and with them the message, in the desired di
rection. The drawback of the system seems to be that 
a telegram cannot be sent in a certain direction a 
longer distance than 25 or 30 miles, but for many pur
poses thi s  may be sufficient. The experiments will 
be continued, and further improvements may be made. 

An exhibition of the Carley life fioat which has been 
attracting an unubual amount of interest among ship
builders, yachtsmen and marine enthusiasts, was given 
September 23 on the lower bay off Romer Shoal Bea
con. The exhibition itself was most successful anci 
many eminent authorities volunteered the opinion that 
the Carley float was a most effective li fe-saving appli
ance. The float was easily tossed over the bulwarks 
of the steamer. Eighteen men jumped into the water 
and climbed into the float. This float was designed to 
hold fifteen people, yet the eighteen, whose aggregate 
weight was somewhere in the vicinity of 3 ,000 pounds, 
failed to submerge the cylinder, and experts admitted 
that it would save the lives of almost as many more 
clinging to the lifelines outside . 

A curious condition of affairs as to the rights of 
inventors who are also public servants, in the employ 
of muni cipal bodies at the time of an invention, oc
curred in England recently, One of the officers of the 
London County Council invented an apparatus to 
record th e force of water issuing from a hydrant, and 
the patent therefor was claimed and assigned to tile 
Board. It  thereafter appeared that the use of public 
funds for paying renewals was forbidden by law, so 
the Board was compelled to reassign the patent to 
the ori ginal inventor for his own benefit-ostensibly-
5ti pulating that the Board should have the use of the 
d evice without charge, free of royalties for the term 
of its life, and also that the name of the Council shoulel 
not be used in connection with the sale of the inven
tion to outside parties. This seems an ingeniou� 
stratagem to obtain the device without any payment" 
'� h atever, leaving the inventor to maintain the patent 
in force for the Board's use. Outsiders would scarcely 
care to invest in such an invention, when the chief 
source of profit-public use-was taken from it. 

An artiele in the Edinburgh Evening Dispatch on 
india-rubber h as brought the suggestion that the real 
inventor of waterproof was not Mackintosh , of Glas· 
gow, but Prof. J. Syme, of Edinbu rgh. It is claimeri 
en the authority of a book sent by Prof. Chiene, of 
Edinbu rgh University, that Prof. Syme published in 
1 8 1 8  an artiele in the Annals of Philosophy, announc
ing his discovery of benzene and its solvent power on 
caoutchouc. Having d issolved the rubber, Prof. Syme 
relates that he rendered various textures ( such as a 
silk cloak ) waterproof by brushing with a thin solt!
tion. The article did not appear in the Annals unti l 
some months after he had sent it, and not long after
ward Maekintosh took out a patent for applying the 
sol ution to make water-preof cloth . A correspondent 
�ays even i f  i t  were true that Syme discovered that 
benzene would dissolve india-rubber, that in no way 
proves that he invented waterproof. India-rubber can 
bp dis solved by many things, such as turpentine, naph
tha, and ether, and before 1820  india-rubber was dis
solyed and used for commercial purposes by Mackin
tosh, of Glasgow, who u�ed coal-tar naphtha, and by 
Hancock, of London, who u sed turpentine. 
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IMPROVED DRAWING COMPASSES. 
In order to draw a perfectly smooth ink line it is 

necessary to hold the drawing pen at such an angle 
that both blades wiJ] at all times bear evenly on the 
paper. While this is  a very easy thing to do with the 
ordinary drawing pen it i s  quite a different matter 
when a pen compass is used. In adjusting the pivot 
leg and drawing leg to a certain desired radius the 
draftsman has to operate not only the main joint at 
the handle, but also the knee joints in each leg, so that 
the needle and pen sections lie parallel with each other. 
This i s  a matter of  considerable difficulty for the 
novice and is often a source of annoyance to even the 
experienced draftsman. A very useful invention, 

- - --- -- -- ----

IMPROVED DRAWING COMPASSES. 

therefore, is the one herewith illustrated, for which 
patents have recently been granted to Mr. C .  Brandell, 
Austin Station, Cbicago, Ill. 

From tbe detail views 2 and 4 it will be observed 
that the main legs of tbis compass turn on separate 
pivots, spaced apart, also that the heels or pivotal ends 
of these legs are provided with gear sections which 
respectively mesh with each other, so that the legs 
move simultaneously to open or closed position. Out
side of these main legs are the auxiliary legs, also 
mounted on the two pivots mentioned. It will be ob
served, however, that the right auxiliary leg turns on 
the left pivot, while the left auxiliary leg turns on the 
right one. At their lower ends the two left legs are 
pivotally connected with the need le-point section and the 
two right legs with the socket for the pen or pencil .  
By reference to Figs. 1 and 3 it will be seen that these 
pivots at the lower ends of the legs are equally spaced 
and lie in the same horizontal plane as the main 
pivots at the top, so that when the legs are spread 
apart the needle-point and the pen or pencil, acting on 
the principle of the parallel ruler, always lie parallel 
with each other. If desired, a lengthening bar of 
special design may be used. The shank at one end of 
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this bar should lie parallel with the socket for the 
pen at the other end, but at right angles with the main 
bar. The extension bar may be made hollow to re
ceive an extension from the socket-piece, so that the 
p arts may be thereby adjusted to a greater radius. 
Since the tubular lengthening bar stands at right 
angles to the shank, and the pen or pencil at right 
angles to the bar, it follows that when the comp<"ss is 
opened or  closed, the pen or pencil will stand at right 
angles to the needle point, the same as if the lengthen· 
ing bar had not been used. 

e . • . •  

TOOL FOR W ITHDRA WING CASINGS FROM WELLS, 

A tool has recently been invented by Mr. S.  Bennison, 
of  Galveston, Tex., which is adapted for releasing and 
withdrawing the metal casing of an Artesian water
well or an oil well either entire or in sections when 
this is desired. 

Two forms of the device are here illustrated ; that 
shown in Figs. 1 and 2 is a lifting implement and will 
operate very effectively to engage and grip the casing 
section which is to be bodily withdrawn. I t  will be 
observed that the tool comprises two chuck-jaws of 
semi·cylindrical form having a series of upwardly in
clined teeth cut on their peripheries. The jaws when 
assembled form a cylinder, through the axis of  which 
a tapering channel is formed to receive a wedge block 
of recta,ngular cross section. Preferably, the side faces 
of the wedge block are longitudinally fluted so as to 
reduce the frictional contact with the jaws and permit 
the introduction of a suitable lubricant. The lower 
ends of the chuck jaws and wedge blocks are tapered, 
so as to serve as a reamer for removing any dust or 
dirt that may h ave accumulated in the casing. The 
wedge block is  formed on the end of a hollow stem 
of sufficient length to reach the upper end of the well 
caSing. The jaws are yieldingly held together by spring 
bands which surround them at the top and the bottom, 
and in order to prevent the parts from getting lost 
down the well the jaws are secured to the stem of the 
wedge block by chains . 

Fig. 1 shows the position of the parts when lowering 
the device into the well ; when in proper position within 
the casing the stem is pulled upward and the. wedge 
block acts to spread the clutch jaws, sinking their 
teeth into the inner surface o f  the casing section, as 
shown in Fig. 2 .  Thus a firm grip is secured and the 
section may be drawn up upon the application of suffi
cient power. To loosen the casing in the bore wbe n 
the well is dry, water may be freely introduced through 
the bore of the hollow stem. 

In some instances, the sections must be removed one 
after the other, as it may be impossible to draw the 
casing intact from the bore of the well.  It will then 
be necessary to rotate the casing section, in order to 
unscrew it from the next section below. On such oc
casions the tool shown in Fig. 3 will be found w;:eful. 
The construction i n  this case differs from that just 
described only in the arrangement of the teeth, which 
in this case, are formed longitudinally on the clutch 
jaws. The cap secured to the upper end of stem is 
adapted to receive a lever which, after the jaws have 
been spread, may be operated to ,unscrew the casing 
section from the next lower section. 

• • 4 

OIL BURNER. 

The present licarcity of coal has brought into prom
inence many heating devices designed to burn a sub
stitute fuel. The oil burner which is illustrated here
with deserves special notice from the fact that it i s  
designed t o  be used in connection with the ordinary 

kitchen range ; the device, how
ever, is  not attached to the stove, 
but may be immediately removed 
when desired. The burner is 
adapted to burn crude petroleum 
and produce a very strong, hot 
flame. Due to its simplicity, the 
construction will be understood at 
a glance. The stove is provided 
with a stove-lid having a central 
opening to admit a down-draft 
tube. Below this tube is placed the 
burner proper, which is made in 
the form of a cup with a conical 
bottom. At the apex of this cone 
is a depression into which oil is  
dropped, as shown, from a suitable 
reservoi r. 

OIL BURNER FOR U SE IN KITCHEN RANGE. 

In operation, the oil will drop or 
run from the supply-pipe through 
the down-draft tube with such 
force that when it strikes the apex 
of  the cone it is atomized in the 
burner. Here it will be ignited,  
sending up a very strong flame, for 
all of  the other drafts or openings 
are closed and all ai r for support
ing combustion will be necessarily 

drawn downward through the down·draft tube, while 
the products of combustion will pass up through the 
stove-pipe. The inventor of this oil burner is Mr. E. 
Stewart, of 601 Milton Avenue, San Diego, Cal. 

. .. ' . 

SAW·TOOTH T OOL . 

The invention which is herewith illustrated p ro
vides a very convenient tool for operating on the teeth 
of cross-cut saws ; it  affords a means for setting the 
teeth and a means for straightening the teeth, and a 
device for spreading or swaging the drag-teeth, all of 
which features are embodied in a single tool. 

The device, as shown in Fig. 1 ,  comprises a body 
portion having near its lower end a lateral projection 
provided with a slot to receive a saw-tooth for the pur
pose of straightening the same. At the base of this 

�. 

A SIMPLE SAW-TOOTH TOOL. 

p rojection Is another slot used in setting the saw, as 
in Fig.  3 .  A clamping-boit passes through a longitud· 
inally disposed slot in an extension at the lower end of 
the tool, and is provided with a gage block adapted 
to bear against the face of the saw blade. After ad· 
justing this block to the required position against the 
blade and inserting the tooth in the slot above, a 
sharp tap with a hammer on the upper end of the tool 
will cause the proper bending or setting of the tooth. 

The upper end o f  the tool is provided with Rpaced 
members adapted to straddle the saw, as in Fig. 2, 
when it is  desired to swage the drag-teeth. At the 
base of these members is  a forming-tooth adapted to 
be inserted between the dou ble points of the saw-teeth ; 
now, by a sharp blow of a hammer the forming-tooth 
may be pressed down between these points to properly 
spread or swage the saw-teeth. From the foregoing 
description it will be seen that the tool fills all reo 
quirements in the proper . setting of cross-cut saws_ A 
p atent for this invention has recently been grant ed to 
Mr_ Torbjorn Olsen, 242  Meacham Street, Manistee, 
Mich_ 

TOOL FOR WITHDRAWING CASINGS FROM WELLS. 
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RECENTLY PATENTED INVENTIONS. building, and other at the Inside, so that the BuslntsS and Ptrsonal postman may deliver or collect mall from the 

outside of the wal l and the occupant of the 
Wants. 

Apparat u s  for Special P u rpose ... 

A PPARATl 'S .'OR BI PR Jo;G N AT I N G building may post or receive mall  from the In-
,,"OOD.-\\'. L.  S �I I TH . New York, N .  Y .  This side thereof. 
apparatus prov ides means fur t reat ing wood I 0 1 1  I,'H-" I  1,'ANER -J '" C ·  B _ Idl  d d I i h t k th B " L ' , . . . . Oli E, arnes I'ap y an un e r  I g p ressU l'e 0 ma

o 
e e 

boro, l'a. A simple and efficient boiler cleaner same fireproof. Means are prov ided m t he 
Is hereby provided which Is adapted to blow apparatus for regu lat ing the p ressu re. An 

HEAD THIS COLUMN CAREFULLY,-You wili lind inquiries for certain classes of articles 
numbered in consec utive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the pa rty desir
ing the mformation,' I n every ('ase U Is neees
sary to give the number or the Inquiry. 

llI U N N  &: CO. a u x i l iary test ing c y l inder Is employed In 0 1T  Impurities a t  the su rface of the water In 

which com parativel y  small s t rips of wood may the boller, and to discharge sediment at dlf-

be p l aced and subjected to the same t reatment ferent portions along the length of the boiler Marine Iron Work •. VhlCallo. Catalollue free. 
as the t i m bers In the main c y l i nder, so that at the bottom thereof. 

I u q u i r y  No. 33 1 1 .-�·or dealers In woud used by 
the t reatment may at t i mes be observed wlth- SCREW CONVEYER.-J. A .  Ml'rCHELL, pattern mahrs. 
out the e xpense of d l'awing 01T ·the large Brooklyn, N. Y. If an ordinary sc rew Is AVTos.-Duryea Power Co .. Readhll/, I'll. 
amount of solut ion in the main cylinder and re- placed In a conveyer t rough and material fed . I n q ll i ry N o. 33 1 � .-�-or manufllcturers of auto. 
moving t b e  wood t b e refrom. to It  along Its entire length, the mass of ma- I mO�l le parts. 

A PI'ARATI ' S  I.'On (; )'; N EUAT I N (; :\IO'l' I Y E  terlal gathered by the screw Is rol led entirely �'or hoistinl/ enilines. J. S. Mundy, Newark, N. J. 
1'0W E H.-L. I I .  ('OI'�:I.A li l>, Los Angeles, l'a l .  a round and the screw discharges no more In ' " q u l t· y  No. 33 1 3.-�-or makers of Ore alarm 
Mot lv," powe r w i t h  t h i s  In vent ion is generated a given period o f  revolutions than would be whistles. 

by b ringing water In conta(" t w i t h  mol ten or discharged In the same period were 'the ma- .. L S." Metal Polish. Indianapolis. Samples free. 
hot f U I·na',e s lag. The mol ten slag Is fed terlal fed merely for a distance a long the l u q u iry N o .  3314.-�'or a small nir pump to be 
IV. to the generato r  casing and brought Into dl - sc rew equal to Its pitch.  By means of this run by an electriC motur. 

rect con tact w i t h  wa ter eontal ned t herein. Invention, however, the screw may be fed Dies, tools, models. Am. Hardware Co . . Ottawa, I I I. 
Heat con t a ined I n  t he slag Is qu kkly absorbed a l ong Its entire length and owing to Its pe- . . ���f:!?: ��tyf.;�! �;';���ne��e m akers of tb. 
by the water, owing to the granulation of cullar form w i l l  discharge-say, for example, 
slag. In one revol u tion-an amount of material HBUdie &; Spoke Mchy. Ober Mfg. Co . . 10 Bell St., 

A I'PARA'lT S I.'O It ST EA :\I 1 NG CLOTH .- equal to that received by It  du ring such revo- CbBl/rin �·all •. O. 

l u tlon. m����i ry No. 3316.-�'or the makers of tbe Duplex W. HEBUOli, B rook lyn, N .  Y. :\1 1'. l l ebdon pro
vides I n  this in ven t ion an apparatus for shrink
Ing and finishing woolen eloth of all kinds. 
An improved devlee Is provided fO!' steaming 
the cloth du ring t h e  shrinking and fin i shing 
prol·ess. whleh Insures a thorough and even 
sett ing o f  the H bers to give a H rm and per
manent H n lsh to the cloth.  

SLAG STI':"A :\I-G E N I·; nATOH .-L. H. COPE-

SNOW-PLO W.-W. W. 1<'088,  Goodhar t ,  Sawmi l l  machinery and outOts man�factured by the 
Mich. This Improved snow plow Is a rranged Lane Mfg. Co .. Box 13, Montpelier, vi. 
for attachmen t to a road machine and Is l uq u l ry' N o, 331 7',-�'or manufaclurers of vendlnl/ 
adapted to open a road cove red w i t h  snow. machmes. 
The plow has a very simple and durable con- I .'011 SAU:.-Patent on reversilli/ mechamsm fer 
s tructlon and w l l l  move the snow sidewise laullches, etc. S. N.,  l!1:J Amity Street. Brooklyn. 
without req u i ring much power to move the I n q u i rj' N o .  33 1  S.-For parties to make email 
plow forward thl'ough the snow. steel or mal leable Iroll castWll/s. 

O I l  -BUUNFR - C  W S I EYERT, Los An-
Machinery designed and constructed. Gear CUttirll/. 

geles, • C a l .  • r,; r.
· 

Sle�ert is the Inventor of an 
'l'he Garvin Machine Co. ,149 Varick. cor. Spring St .. . N.Y.  

Improved device for burn ing oils, particularly m:'���!���e�'l,'y ��Jd9niil}��w���nufacturers of dynB
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HINTS TO CORRESPONDENTS. 
Names and Address lUust accompany all letters or 

no attention will b(� paid thereto. This Is for 
our i n form a t ion Ilud not fol' publication. 

References to fOl'IllPr u l't lcles or auswers should give 
date ot pa Ilel' and page or uumbel' of question. 

Inquiries not 1l1l£l.Wert'd in rt'nsoJlnblt� time should be repeated ; corl'l'st)()ntlcnts will bl'ar i n  mind that some U.IlSWCl'R I'pquh'(> not 11 little r('scarch, ulHi, 
though we endpu VOl' to reply to all either lJy 
letter or in tbis department, each must take his turn. 

Buyers wishing to pnrehuse any article not advcr
tised t n  our columns will lH.' fU l'llished with addresses of houscs m anufactul'ing or carrying the Same, 

Speoial Written Information nn IDlltt('rs of pt'rl'Sonal l'athel' than gl'lwrul i lltt'l'l'st can not 00 expected 
without rem ullera tion.  

Scientific American Supplements referl'cd to may be bad at the OIl,CI', Price 10 cl'nts cach. 
Books referred to promptly l'SuPlllied on recei pt {.r 

price. 

lIlinerals S('l1t for ex am i nation should be distinctly 
ma rked or la beled 

( 8728 ) C. K. B. asks how to reduce old 
platinum for a toning so l u t ion for arlsto p l a t i 
num paper. A .  Snap platinum e a n  only b e  
dissolved in a q u a  regia. Aqua r e g i a  Is a mix
ture of a pal·ts of st rong hydroeh lorlc add and 
1 part s t l'Ong n i l l' ic add. A f t e l' dissolv ing, 
evapora te off e xeess of a(' id and let the 1.lati
num chloride crysta l l ize o u t .  

( 8729 ) E. N. asks : 1. Would you 
kindly Inform me i f  paper cou l d  be made a 
conduc tor of ga l \'anic electrlclty, and If so. 

I,AliD, Los Angeles. C a l .  Two patents have 
been granted to :\1 1'.  Copeland under this t i t le.  
The steam generator which Is simple and 
durable In construction Is arranged to per
mit c o n t ro l  of the opel'8t 1ng parts by· the 
workmen to prevent escape of the steam when 
recharging with mol ten slag and to. insure 
I"t)mplete u t i l iz a t ion of the units of heat in the 
"lag for converting the water Into stea m .  

t h e  heavy oils.  s u c h  as crude petroleum. The 
device comprises certain novel features which 
co-operate to elTectively gasify the oil and m i x  
I t  with a l l' ,  so as to obtain thorough combus

Manufacturers of patent articies, dies. stampinll how ? A. Paper cannot be rende red a con
tools. l illht macbinery. QuadrillH Manufacturing Com· duetor, except by wetting I t  wi th some liquid 
pany. 18 South Canal Street, Chicago. which Is an electrolyte, such as water to 

tion. 
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c
':,��f��rtt� ��Il:t?:� which add o r  some salt  of a metal has been 

as it lellves �he mili . added. 2. I s  there any metal whleh has a 

The second Invent ion provides an Improved 
device for feeding the slag Into the rece iv i ng 
receptade contained In the dosed genera tor. 
:\Ieans are a l so prov ided for rea d i l y  emptying 
the conten ts of this receptade and breaking up 
01'  dividing the slag to insure u t i l ization of 
all the units of heat conta ined therein.  

PUM P.-G. E.  G IIEEX, G reencas tle,  Mo. 
This pump belongs to the c l ass commonly 
known as "doubleactlng"-that Is, pumps hav
Ing means for eauslng a cont inuous flow of 
water from the egress-tubes. Certain Im
proved details of 'constructlon a re provided by 
the Invention. 

OXyx. _ Hh!"he8t grade, domestic stock. unlimited 
white polish to It l ike s i l ver ? A .  T i n  and 

supply, low freillht ral.es. Very attractive proposition . nlt-kel w i l l  receive a polish l ike sl ive r  and 
Addre8e " Onyx," P. O. Box 77:;. New York. w i l l  ret ll i n  It  longer in the a i r, since they do 

Hardware. 
SA S I I -FASTENER.-E. A. S" C K ETT, J. C. 

Alil>ERSOli and G .  1'. BETTS,  Denver, Colo.  This 
Invention Is an improveme n t  i n  Ihat c lass of 
w indow-sash fasteners i n  which the body of 

1II0LD.-0. NOLAN, lII lnneapol ls, Minn. Mr. 
Nolan Is the Inventor of a n  Improved mold 
for fo rming artificial b u i lding stone. 'I'he 
princ ipal  object of the Invention Is to p ro 
v i d e  a mold of s i m p l e  construction I n  which 
the stone may be quickly and uniformly made. 

A UTOllIAT I C  STO V I� I' I PE DAlII PER.-R. 

I n q ll i r y  N o. 33�1 ,-�'or planting machine. for settinK and watering in one operation. 
Clippinlls of everything printed on allY subject In the 

A merlcan and foreillll pres8. Unlteod States Press Clip
plnl/ Burenu. 15H Lasalle Street, Chicugo, III. 

I U Q ll lry N o . 332\1.-'-or a patented box or crate whicb ('.an be take.n apart and returned to con signer, 
The Jargest manufacturer in th e world of merrY-KO 

rounds, sbooting /laHeries and band or.can!!. For prices 
and. terms write to C. W. Parker. Abi lene, Kall. 

I u q ll i ry � o .  33�3.-�'ur u macbine for preparing cotton for felt matt.resl$es. 

the devke Is secured to the sash or cas ing, G. S �IITH and J. H. :\IAT H l S, Forrest City, The celebrated " Horusby.Akroyd " Patent Safety Oil 
and a sl ldable member is eonneded therewith Ark. These Inventors provide the b ranch pipe li:n"ine is \milt by the De La Verllne RefrllleraLin" Ma· 
In such a mannel' that i t  locks the sash in of a furnace, range 01' beat ing stove with a 

cbine Company. FOQt of East 138tb Street, New York. 
one position when engaged with a socket novel, simple appl iance which Is operated by m!�:i���;. 

N o .  33�4.-For makers of brlck.making 
formed In the adjacen t  casing, or If the de- the expansion and contraction o f  the d raft Patent for Electric can as explained in this paper 
v ke be at tached t o  the casing then the en- pipe due to changes In Its temperature, so as October 4. �'or sale outright or State rigbts. J .  
gagement o f  tbe sl iding member Is w i t h  t h e  . 0  correspondingly adjust the damper I n  t h e  Salmon, 240 W est 2 3<1  Street. 
sash. pipe. and · thus automa t ical l y  control d raft I n quh'y No. 332ii.-�'or muke .. of Iil/ht g"soline 

SCRAPER I" UR l'A � S ,  K H1"l'L E S, ETC .- therethrough .  The damper Is applicable to or otber mOlors. 
J. W. t'IIAW �'Oll[), Appleton, \yls.  :.\1 1'. C raw- both vel·tlcal and horizontal pipes or ducts. Practical Novelty Cn . . 4:iO Walnnt St., Phil.delph la, 
ford's Invention Is an Imp roved device for A( ' I';TY L E N E-GA S  G I';� Jo; UATO H.-W. J. Pa .. issue a 52 p. book In culors, describln" th.i r m e, hod 

I d I I t k t t l  of keeping tbe clothiul/ in perfect sb ape. �'ree un �erap ng an c ean ng pans, po s, e es. ),on:lt.  San 1\1 a I'COS, Tex. 'I'hls generator be.-
request. kitchen utensils,  etc.  The device consists of longs to that class In whkh the carbld recep-

a straight bar and a curved bar, h a v i ng beveled l ade or holder Is a r ranged on the top of the dl���" iry N o .  3326.-�'or purties dealiug in rbo-
side edges and ends a n d  provided wi t h a gasometer o r  bel l  placed in a water tank. An , W AS"E().-�·irst-class machinery drau"htsman. One handle which extends bet ween the two bars Imp roved automatic valve mechan ism Is pro- with gas engine experience preferred. Address givinl/ 
and serves also as a brace. Any su rfaces v lded for elTecting the discharge of the car- reference •. to Holland 'l'orpedo Boat Company, New 
whether lIat o r  cu rved may be conveniently bide Into the water-receptacle, as may be re- SutTolk. Long Island, N. Y. 
scraped and c leaned w i t h  th is I millemen t .  qu l red to Increase the supply of gas. The I lIq u ll'Y N o .  3327' .-For an outfit for making half-

COlllB I NATI ON-LOl'K.-J. W. GONCE, Kln- operation of this mec hanism Is elTected by the tones. 
derhook, A l a .  1\11'. Gonce has Invented certain descent of the gasometer below a predeter- To A mbitious PflI'80 II 8. 
Improvements In key less combinat ion-locks m i ned point. A prominent buslnell8 man of New York Cltr writes 
wh k h have for t h e i r  object to s i m p l lfy the NON-INT EIu<'gR I NG H ORSI';S H O K -J . T. tbat he would like to come in tOllch immediately wll h a 
construction and reduce t he eost of manufac- . , I few well-recommended persous who are desirous of u BROACH, Chu rch land, " a. The �hoe · embody- h igher education. Thl. party has at his disposal a tu re, a lso to II l'e vent l i a bi l l t y  of dlsarrange- Ing this Invent ion overcomes the ne('es�lty for l imited number of �'ree Tuition Contrncts in the folmen t  or breakage of the parts.  the use of boots and leg p rotectors, a l lows the lowinl/ courMeM :  Electrical Engineerinl/ (including In-

DETAl' I J A B L I'; HA \\' l I A N I I LK-C. W. ' f h oe to be equipped with toe o r  side welgh'.s termr Wiring aud I.II/hlin". Electric Rltilways and 
STln: s .  New York, N. Y .  In a p revious In- o r  the weights may be d ispensed w i t h .  and 'l'elephone and Telel/mph Engineerll li/) , Practical 
ven t lon �I r. H t l tes produeed a saw handle the horse cannot cut the quarters of one leg I<:leCl riclty, J I Iu8tratiUl!, Caricllture. Ad-wri l lng, Jour
which could be conveniently deta('hed fl'om by the shoe on the other hoof . The a rtlde nallem .. Proof-readin". Bookkeeping and Stenollraphy. 
the saw blade. I l ls presen t Invent ion 1'1'0- when worn has a tenden('y to make the horge ��:�:e: ��:o��t��es:
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vldes certain improvemen t s  o n  t h e  original natura l l y  throw the hoof In an outward dlrec- beinl/ postalle. etc . . and you call pay these during the 
handle w hereby It Is rendered more simple tlon. IIrst four muntbs. W e  would strong'y recommend tbat 
and practicable a n d  the cost of manufacture you write to this "ent lemltu. if you are ambitious to 
Is reduced. Designs. 

get ahead. Address W. L. B., Box 3737, New York City, 
and enclose your references, and be sure and mention S PR I NG (,O l - PL I N (; I ' I � .- I<). ) JODD, Ade- DE S I GN l<'OIt A H A N DL E �'O R  S POONS Scientillc A mericnn. lalde. Sou t h  Austra lia . The sp I'iug l'oupling OIt S l lIl i LA lt A H1'I CLgS.-N. I I . A NIIll U S ,  I " q ll i ry N " .  a3�"'.- �'or machinery for compr�s.Is designed for seell l'lng toge ther two parts, Nebraska C ity.  Neb. The design Includ!'s the in" refuse . •• wduor "1' l it her I i"ht material Into special 

;",eh as conneet ing t he poles and shafts to a representat ion of a t runk of a tree with root blocks or forms, for use a, fuel 

vehide, o r  as In a J I -shae kle fO I'mlng the coup- branches extending a l ong the opposi te edges or Send for new and complete catalol/ue of ScientiHc 
llng bet ween two e h a i ns. rods.  o r  parts of of the upper portion of the bowl of a spoon. and other Books for sale by Munn &; Co . . 361 Broadway. 
machinery . I t  Is adapted to take the pl ace ' The t runk ext ends upwal'dly upon the face 

JIO"ew York. �'ree on aprliClttioll . 
In many Insta nces of a bol t  and n u t .  and con- of the spoon hand l e, and has d i verging in�nb'l-�:�:S �i�ii!n�b--;;��'in":,:��!r��

u
::�:;,� 

revolv· 
sists of a p i n  w i t h  a spring extension and a branches extending towal'd the middle of the 

I

l lI q ll h'Y N o .  3330,-�'or manufacturers of laundry det a ining l"a t e h .  all formed I n  one Il i.ee and same. I,'o l lage Is presented a l ongside the machinery. 
"apabl .. o f  being Inserted and w i thdrawn with- t r u n k  u pon the face of the handle. extendl nl'! T n q ll h'y N". 333 1 . - For manufacturers of stRm p
out the use of tools.  at the upper end a round the oppos i te sides o f :�

p
��(�f:

c 
��a�eIS:;::Snl�I;.�r, or some wblte metal Ie •• 

a panel .  On the rear of Ihe handle Is pro- I n q u i r y  N o. 333�.-For manufact.urers of slxduced the representation of t he trunk WI th nellny sticks of welduminillm. pat.enred by Power &; 
hranches extending a l ong the upper edges of �r�)�"i.er, said to be mRnufactured by W. W. Arm-. M l scellane o .. ..  I nventions. 

HA.."I l l LE-BO LT.-A. W. T.mRI l.J.. Salem. the bowl of the spoon and with foliage a long 
W. Va, This hand bolt Is designed for use the edg!'s of the handle. A t ree Is pI'odu�ed a�J)g!'�dre."r�; i!�;1�;d��re;:.'.anufacturers of bead. 
more espe<" ia i l y on seetional wooden rims of on the ba('k of t h e  handle nea l' i t "  upper pnd. l ll q n l t.y N ". 3334 .-For manufacturers of a rna. 
bu l l -whee ls employed In gas and oil wei l d r l l l - DES I GN FOR S HA DE C LOT I I . -.l .  H . chine for assortinl7 brl " l e  haIr. 

i ng machines. The bo l ts a re arra nged to se- "'llIGHT, New York, N. Y. !J'l>e d!'slgn eon- Cbl,�:����e�:r ... ff,;t�3r?.;t;;��{Il:.:a;���c;�r�� of a ma

I n q u i r y  No. 3336.-For manufacturel'll of chuck 
awls. 

not oxidize as readi l y .  

( 8730 ) H. S. asks : Is  banana oil made 
from fats and t he above name given to It, or 
Is there an o i l  e x t racted from bananas ? To 
what uses can I t  be pu t '!  A l so, Is there a 
form u l a  for I t s  manufacture artificlal ly 'l A . 
Banana o i l  Is the name given to amyl ace t ate 
on acco u n t  of its  simi larity I n odor to banan
as. I t Is manu fac t u red commercially from 
fuse I 0 1 1 .  I ts chief use i s  for varnish solven t. 
l i as a l i m i ted use as a n  a l·tlflclal  fruit t1avOl·. 
Methods for mak ing It can be found by con
s u l t ing all organic chem istry. 

( 8731 ) E. G. asks : 1. Is there any 
d!'Hnlte point or degree of heat at whleh 
water t u rns Into s team 'l A .  \Yater turns 
into steam at the t emperature of 2 1 2  deg. 
Fah. a t  mean atmospheric p ressure. 2.  Does 
this va ry m'udl o r  l i t t l e  under different p res
SIHes 'l A. Yes. Varies at a dee reaslng ratio 
from 3 deg. pel' pound a t  low pressu re to 1 . 1 
deg. at :;0 pounds and t U i  deg. at 1 00 pounds' 
preSSUl'e l}er squ are in('h .  :!. Is there any rule 
given on this subject . and if  so where ('an I t  bp 
obta lned 'l A. H u l l' S  a ud form u llll for t b e  
p roperties o f  s t e a m  a re given In l I aswe l 1 '8 
" Enginee r's Pocl{et· Book ." 4. ('an steam a t  
at mosphe rie p ressure be colder than bo i l ing 
water under high II l'egsure without being eon
densed Into water aga in 'l A .  The temperatUl'p 
of steam Is the same as that of the watel', 
when confined w i t h  the water in a boiler at 
all pressures. Steam when released from pres
sure Instan t l y  e xpands. by whlt-h its tempera
t U l'e fa l l s, and becomes cold .. r than the watpr 
from whlt-h It was l i berated. f) . Can water 
be made hotter t ha n  2 1 2  deg. Fall. w i thout 
turning Into steam und .. r h igh pressure 'i A. 
Water can be heated t o  any requ h'ed tpm
perature under the p ressure due to the tem
perature, bu t not to a h igher temperature than 
212 deg. I<'ah. under atmospheric p ressU l·e . 

( 873 2 )  E. L .  C .  asks : 1 .  What causes 
the sound made by plaelng the reeel vel' ove ,· 
the t ransm l t t pr. mo,'e not icea bly on short 
l l nes� and does sam!' inj Ul'e t h e  'l)hone 'l A. 
The sound In th!' receiver when I t  Is brough t 
over the t l'an8m i t t e r  is due to Induction. I t  
eannot Inj u I'e the re('elvel' I n  any way so fa l ' 
as we ('an SPf'. 2, A I'e<" ipe for redul l'ging 
old d ry batte des wh idl huve given o u t '! A. 
Dry cells are not rea l ly wo,·th ,·eeharglng. 
The small amount of zlne In a ("e l l  Is  proba b l y  
mostly u sed up in the first l ife of the ('el l .  I f  
t h e  m e t a l  o f  the outside of a d l'y ('I' l l  I s  
pu nched quite fu l l  o f  h o l e s  w i t  h a poln tert 
tool,  the ee l l  may be P)l t into 11 glass jar 
containing saturated solut ion of sa l a mmonlole 
and used as a wet ('1'1 1  for a w h i l e .  3 .  lIow 
many volts does the a vera,<,e medical �ndu,,
tlon coli give with one new d l'y cel l , regu l a t o r  
out, g i v i n g  the strongest eu rrent 'l A .  We d o  
n o t  k n o w  the v o l tage of a medieal col i unde l' 
the c t rcumstanC"f'R yon des(' ribe, No twu 
would probably have the same voltage. The 
only way t o  dp tl'rmine th" vol tage wou ld be 
to measure It. in the speela l  ('ase. -I .  lIow 
much doe" I t  eosl to reeh a rg" th" Improv!'d 
Fuller battery. and how long w i l l  same last : 

cUl'ely fasten the r i m  seetlons together an d slsts of rows of shei l-like figures, the Hgure s 
provide convenient handles for turning the spaced apart In one row being above the 
wheel .  spaces hetween the figures of an adjoining row. 

IIfA I L-BOX.-P. P. I .  Fn'E. Concord, N . C. J';ach Hgu r" consists of a n u m be r  o f  seg
An Improved m a i l  hox for use In del ivering mental nested l ines of va rying thickness. 
aud foi le!' ( i ng mail has been In,,!'nted by !lfr. NOTE.-Copi('s of Iln.v of these patent s wil l  he 
I�yte. I t  ( ·olll l l l· I.<,s 11 " t r l 1 ('(u l'" 1l ( IRlIt!'d to be furnished hl' \l[lIn 11 & Co. for ter. ('Cnt� cnch 
det In the wall  of a building, one side of the i Please state the name of the patentee, title 01 
structure being Iocate<l at the outsl<le Q! the the invention. u<l elate of this paper. 

I n quiry 'S n .  3337' .-For manufacturers of 
portable printtnll pressel'. 

fnqulrv No. :133t.i:.- For manufacturers of track 
velocipedes tor ratiroad inspection. 

IIllht, the battery working a ho u t  one-fou rth the 
Ume ? A. The pa l·ts of a Jo'u l l er bichromate 
(ell can b" pu r"haspd fl'om manufactu rers of 
"Iect rl<' a l  " " p p l ies. . . . How manv C. P. does 

8t���I�!�� No . 3339.-�·or .n macbine for darning the No .  1 bll l'n p r of a coal 011 la
'
mp give 'I A. 

Inquiry No. 3340.-For manufacturers of aoet1' 'fhe candle-power of a burner cannot be liven 
lene PI! elllllne.l. , except by measuring It, 
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INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

Ii  St " Foot and ar Power 
Screw Cutting 

Lathes 
October 2 1 ,  1 902, 

A N D  E A C H B E A R  I N O T H A T D A T E. 

1.8ee note at end of list about copies ot these patents.] 

Acid, apparatus for manufacturing sul-
furous, .J . Edmunds . . . . . . . . . . . . . . . . . .  7 1 1 , 485 

Acid estpl' of pUl'ucresol and making samp, 
oxalic, L. Kahl . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 572 

Adjustable In'uep, H. E. 'Vallis . . . . . . . . . . . .  7 1 1 ,Hl() 
Agricultural tool hundle, J. C .  Smith . . . . . . •  7 1 1 , 79 1  
Ail' COlllPI'PSSOl', F. 'V .  Gruschow . . . . . . . . . . .  7 1 1 , 703 
Air fpeding d('viee, 'Yo Sassl' . . . . . . . . . . . . . . .  7 1 1  6S1 The Pe rfect ion  of P ipe Thread ' Air liqu!'fying apparatus, J. F. Plaee . . . . . . �n:��g is admitted to be reacbed when our 

Ing 

±�����
l
i :hP::�i!:�\�a�hi;l�'; '(' : ·�j. · l�l;l'�;. ;· : : : :  7 1 1 , 780 No. 9� PIPE THREADING 

ArID l'Pst, adjustablp, C. Zilmlski . . . . . . . . . .  7 1 1 , 550 is used. As ��a�r�;:�t
n
e it is the 

:t�l����
'
��n 

f
l�l�����

. Ii: H: t�f�l�
l
.
S
::  :iii,Gi(): +� � :��t only one known that will cut and thread 

Awning, C . � .  Hamilton . . . . . . . . . . . . . • . . . .  7 1 1 , 850 i��. iI6�:���u:6t� l::[U���B�
a
t
t
��l

a
?t 

Bag huldl'l', A. P. FI'Ulldpll, Jr . . . . . . . . . . . . 7 1 1 , 561 has no arbitrary lead screw for deter-
Bag huldpl', H. L. Fishback . . . . . . . . . . . . . . 7 1 1 , 700 mIning style or pitch of thread to be 
Bake pall, C. E. & G. )1. Austin . . . . . . . . . .  7 1 1 , 81 :3  cut. W- Send, for ('atat()!}ue. 
Bale tie fastening and identification tag, I THE MERRELL MFG. CO. 

combined , F. P. Davis . . . . . . . . . . . . . . . .  7 1 1 , 83 1  �Ol Curtiss St.,  Toledo, Ohio. 

Bailing prps8, �I . Curry . . . . . . . . . . . . . . . . . 7 1 1 , 480 I· TH E 
�:��:el, 

S
��c.�

l
�rN�gg.

ba
H�'en & 'Yilliams . . . .  7 1 1 , 705 

M I ET�ze�ro� E ISS KEROSENE 
Battpry plate, storage, No '1'. Daboll . . . . . .  7 1 1 , 48 1 1 I to 60 H. P. and GAS ENGINE 
Battery plate, storage, E. H. V{inkes . . . . . 7 1 1 , 9 1 7  burns K}:RO,",}�:-iE chf'allt'r an�1 
Batt

:�rs£
la

i�:' s����d���;!; l.
nd 

H
l
.
if

t!l�l(��;���
l
: 7 1 1 , 488 :i�e;le�h�� ia�I:�l l I�·o el�(��;i�l."�:!�: 

Bt'am joint, flanged, J . Ellmorf' . . . . . . . . . . . .  7 1 1 , 69!) tery or flame used. Perfet't regula. 
Bparing box for shaft hangers, Ermt'lltrout ����n�if��e�I�(�tl�::.l'et;���i�'I�I:PI1,h�r�(� 
Beds�ea�

al
���:����n, 

. 
·Ii: 

. 
L.· 

. :B��tt� : : : : : : : : :  +l � : g�� Infi storag� battel'ies, pUlllping- Bud 
Beer stoPPf'r, G. Hirschell . . . . . . . . . . . . . . .  7 1 1 , 707 a l'

o
weA. I'Mf��z: 

Bplt fa�tening devic(>, H .  H .  Taylor . .  , . . . . .  7 1 1 , 798 1 28·13� l\Io'IT ST., NEW YORK. 
Bl'vpl, C .  Bolimer . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 464 ADOP'1'E)) B Y  
Bi(':rclp support, J. G .  Bealp . . . . . . . . . . . .  7 1 1 , 462 III .. li�,��·A'!��:�,�i�(���ple'd· 
Billiard or pool taule cushion, D. 'Y o ])p. A 

lant'�" . . . . . . . . . . • . . . . . . .  , . . . . . . . . . . . . . .  7 1 1 , 482 ;" : - ?::lr�:d�[urll;��:�:�;:��l'll��: 
Binder frame, 'V. G. Jones . . . . . . . . . • . . .  7 1 1 ,n01 position, HI01 . Gold Medal. Cha.rleston, S. c .• Exposition, 1 902. 
Binder, loos" leaf, L. G. Schult . . . . . . . . . . .  7 1 l .5:W 
Binder, temporary. J .  J . DutIy . . . . . . . . . . . .  7 1 1 , 65H ' 
Blasting, G. Thomson . . . . . . . . . . . . . . . . . . . .  7 1 1 . 545 I N DUCTION 
Bluing device, E .  C .  Full'S . . . . . . . . . . . . . . . .  7 1 1 , 92:1 
Boat raising or lowpring apparatus, ship's , CO I LS 
BOIl':�: �:;���ng" · ��r'n·v��iti(;l; : · · c: · ·  ·N�itl�>: 71 1 , 749 for experi-

BOO�
O
�dg� ' giidi'n'g 

. 
p�.�>��: 

. '"� .. . 
Gi�'�l�);�' : : : : : :  +n :��g ments in X rays and 

Bottie, I" .  '1'. Callahan . . . . . . . . . . . . . . . . . . . . 7 1 1 , 490 other electrical work. 

��nt�, fi:l
l
�!��re�hi�gf::.P

. }�. �': �!�!��i�> : : : : : :  +��:��� pr Catalogue Free. 
BotU(>, siphon,  C . L. Bastian • . . . . . . . . . . .  71 1 . 45S E S R I T·C H I E  & SONS B Bottle stupp"l', 8. I,emp . . . . . . . . . . . . . . . . .  7 1 1 , 869 1 ' • , ROOK L I N E ,  M ASS 
Bottles, etc. , machine for making, ('. 

Boucbel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 11 , 8 1 8 . Howard Two and Four Cycle 
Bowling aUpy, ball rcturnway, P. J. Rill· 

Bra�:
l
;ut·';��ii� · �i;�k . �dj,;�i�l:: 'I�" \Vil�;);l: �� Hili; '" . ,.  MAR I N E  

Brake shop, flang(>. \Y. D. Sargpnt . . . . . . . .  7 1 1 , 7 .. 10 � = �  "" >� :=:� AND 
Bri('k eutting machitH', H. L. �Iix  . . . . . . . . .  7 1 1 , 8Bn: 
Brush, C. H. Tpsch . . . . . . . . . . . . • . . . . . . . . . .  7 1 1 , ;)4-1 ' 
Brush, SCl"ulJ, l\I. Marqua . . . . . . . . . . . . . . . .  7 1 1 ,777 
Bucklt', ,Yo 1\'1. 'YtU'npl' . . . . . . . .  , . . . . . . . .  7 1 1 , 74S 
Building' material. A. Standau . . . . . . . . . . . .  71 1 , 541 I 

Burial vault, G. Bols!'r . . . . . . . . . . . . . . . . . . .  7 1 1 , 71 :1 
Bm·ller. �ep Hydrocarbon bUl'lwr. 
Button guard or rptailler, D. Samut'l .  . . . .  . 
Buttou, �1)i'iHg, G. ,,�. �lcGill . . . . . . . . . . .  . 
Buttou turuillg muehiIH', J. Hpurich . . . . . . .  . 
Calculating maehhw. J. Yl:-'rmphrPll . . . . . . .  . 
Calendar, S. D. Chumi)Pl's . . . . . . . . . . . . . . .  . 
Campl'R. A. C. Butlpr . . . . . . . . . . . . . . . . . . .  . 
Cameras, t'ombiIwd door and bpllows sup· 

port fol', J . I). Garfipld . . . . . . . . . . . . .  . 
Can oppnpl', "l". E. Xilt's . . . . . . . . . . . . . . . .  . 
('andlt:' holder, 1\1. Hammerstt:'in . . . . . . . . .  . 
Car brake, L. C. & "" . S. Johnson . . . . . . . .  . 
('ar brake, R. H. 'Yakpman . . . . . . . . . . . .  . 
Car buffe-l', railway, W. F. Ri('hRI'US . . . . .  . 
Car coupling, W. N. Henslt'Y . . . . . . . . . . .  . 
Car coupling, May & l�unz . . . . . . . . . . . . . .  . 
Car dumping apparatus, T. Long . . . . . . . . .  . 
Car, hand, J. Bridges • . . . . . . . . . . . . . . . . . . .  
Car rack, W. B. McCartby . . . . . . . . . . . . .  . 
Car seat, H. L. Flint . . . . . . . . • . . • . . . . . . . .  
Car side bearing, adjnstahlp, L. C .  Dpuison . 
Car starting device, 1;'. B. Sims . . . . . . . . .  . 

7 1 1 , n!J 
7 1 1 , 670 
7 1 1 , 72a 
7 1 1  , 81;7 
7 1 1 , 473 
7 1 1 , 891 

Cars, protecting rail for open, C. E .  Baltz . .  
Carbonating apparatus, liquid, )lalmstrom & 

�>\.ckermftn . . . . . . . . . . . . . . . . . . • . . . . . . . . .  7 1 1 . 57;' 
Carbonating liquids in bottlf's, pt('. , ap-

carb��l��l�� ��r
r, 

o�hf'r 
L

·m���;l
i:�� . ·�fit��"a·ti� 7 1 1 .

-t5!)  

solutioll fpedf'l' for, C.  L. Bastian . . . .  7 1 1 , 460 
Carbnrf'tpl', Npil & BrP<llow . . . . . . . . . . . . .  7 1 1 , 51 H 

�-����,,\��£- d 
� - -

AUTO MOBILE 
M OTORS 

Write for Cat. 
G rant Ferris Co.  

'['roy, N. Y. 

MADE $ 1 05 THE FIRST MONTH 

Carbul'ptpl'. pxplosive pngiIw, .T . R. & D. 
)1 . Lf:'ppo , . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , fl02 &: (,}Il�ollne Elllellie Co • • P. O. Box 1 1 1 4 3. )"alHIW! City, !'Ilo. 

Card, scorp, F. X. J. Harton . . . . . . . . . . • . . .  7 1 1 , 854 
card
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)�nS

a
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I
;.d�:�r.�;; �.':

i
�t

n
f.' ... r�:�;;r 7 1 1 ,840 ' Largest L ine  of Rubber Goods Made 

Cards from pappr stock. dip for cutting', F. I A8k for new hne for trade. or 
Cart��dg;

l
�\��

d 
sh�il' "��d��-: . i).' ·K·li�g�� : : : :  +� � : ��� : exclusive line for agents. rrhis 

('ash l'Pcf'pta('le for mf'chanical cashif'l'A, I is the season tor you lIOW. 

CaSi�g 
S
�l' ����l�� �dj��t�bi� ' g�ip · ·l:l;>��t;.�. 

7 1 1 . 6
H l 1 

Col lars do not wilt ; look like 
for, C.  L. Smith . . . . . . . . . . . . . . • . . . .  , . .  7 1 1 , m l  I 

linen ; never change color. 
('attle guard gatp, J. Jackson . . . . . . . . . . . .  7 1 1 , 864 Manufactured only by the 
Chair spats, making', H. B. Morris . . . . . . . . 7 1 1 , oRO Windsor  Coi lar  & Cuff Co. ,  
Chppsp knlfp, 1\1 . W.  lIIiraclp . . . . . . . . . . . . . .  7 1 1 , nOR I W '  

������
s
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f'
:�\;.l:· J���(>fl
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Cigar mf'asuring and cutting gage, D. Palm· " The Sha " 
grpn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 . nn rer Clasp or hu('klp, J. L. Thomson . . . . . . . . . . . .  7 1 1 .7-lfl 

('lip, L. ". Bog!a , J r  . . . . . . . . . . . . . . . . . . . . . . 7 1 1 , 8 1 7  
Cloc'k, plectri(' alarm, T. E. Hf'pt(>r . . . . . . . .  7 1 1 , 56S 
Clo('k, secondary plectri<'. J. J. Sto('kall, Sr. 7 1 1  , 64H 
Clock. watchman's, A. Bpp>r . . . . . . . . . . . . . •  7 1 1 , 71 2  
Clothps pin, S. G. �Ia(')1illan . . . . . . . . . . . . . .  7 1 1 ,51 3  
Coat hrlngpr, O .  Crawford . . . . . . . . . . . . . . . .  7 1 1 , 477 
Cokf' and thp rf'covpry of gaSPA thf'l'pfrom, 

apparatus for thf' manufacturp of, T. 
S. C .  Lo\vp . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

\'okp, mannfacturill�. T. S. C. Lowp . . . . .  . 
Cok .. OVPll. J. M. Hnnkpr . . . . . . . . . . . . . . . .  . 

7 1 1 , 904 
7 1 1 ,9n5 
7 1 1 , 500 

Collar support and lwcktip retaitwl', Graham 
& God(lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 659 

Commutatol'. f'lf'ctric, W. LOf'w('n . . . . . . . . . .  7 1 1 , 87:{ 
Coml))·pssOt'. ��. "yittenmpif'r . . . . . . . . . . . . . . .  7 1 1 . 689 
COll(' l'Ptf' mixf'r, Phillips & Guitwy . . . . . . . .  7 1 1 . 524 
COllllPC'ting rod, H. 1\1. �IcCall . . . • . . . . . . . .  7 1 1 , 732 
Controlling d(lvhy, T. 1'. Ford . . . . . . . . . . . .  7 1 1 . 84:� 
Convpypr, bucket, R. 'V .  Christian . . . . . . .  7 1 1 . 555 ' 
Convp�'pl' driving mpcbanisID, ,Yo .T. 

H\ypptsl'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
('ooking utellsil, A. E. Bronson, .lr . . . . . . . .  . 
Cookin� u tpnsil, .r. F. F(>rr:r . . . . . . . . . . . . .  . 
Cow tail holdf'r, ��. H, Wppd . . . . . • . . . . . . . . . .  
Crank, arljustahl(>. H. Janssen . . . . . . . . . . • .  
('ratl' . shipping, I{pmpf & Baul' . . . . . . . . • . . .  
Crucib1ps. l'e('harging sm(>ltprs ' ,  G, B. 

Rl'o\\'n . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  7 1 1 , 408 
Cl'u('ihlcs, Rhipld and funnel for rp('hargillg, 4 .. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 467 
CuP, "T .  K L;nm . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , SlOO 
Cultivator, ridin�, S. H .  Tinsman . . . . . . . •  7 1 1 , 747 
Cyclt' suppo)'t, R.  F. Corneil . . . . . .  7 1 1 , 7 1 7 ,  71 1 , 922 
Cylindprs and vulvf' cbpsts to suddlps, mpans 

for sl'('uring, S .  M. Vauclaiu . . . . . . . . .  7 1 1 , 886 
Damper for stovps, rangf's, pt(' . ,  N .  Bur-

(ilok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 711 60� 
Df'ad C'Plltpl'S, dcvi('(� for oVf'rcoming, A. R. 

' 
Grhlpl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 4H4 

Dpsk hrH('kl't .  A. R. Fpl'gnsson • . . . . . . . . . . .  7 1 1 , ('>21 
Df'ntal pnl'l)()�('s. (>lpC'tric h(latpr for (,ook 

& Pump)'villl' . . . . . . . . . . . . . . . . . .  : . . . . . .  7 1 1  82i 
DispH.sPs, a pparatus for tr(>atmf'nt of "Y. 

' 
T. 'Yt'lls . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  7 1 1 ,fll'r. 

Displu;\' stand. B. ZiIDmpl' . . . . . . . . . . . . . . . . .  7 1 1 , 61l0 
Dock, floating, J. E. Blaekwpll . . . . . . . . . . . .  7 1 1 , 552 
Boor ebpek. J. R. Bpck . . . . . . . . . . . . . . . . . .  7 1 1 . 4 f1'; 
])oor chpck, Voight & Jonf's . . . . . . . .  , . . . . .  7 1 1 , 5Slk 
Door cbpck, S. P. Watt . . . . . . . . . . . .  71 1 , 6R5, 7 1 1 , 6R6 
Door chp('k aud ('lospr, F. H. Rolfp . . . . . . . .  7 1 1 , !)lll 
Door stru('turp, l'Pvolving, T, Yn n l\: fl ll l lPl , .  71 1 , kO:t 
Druft p<]nn 1izpr. "� . Il . Rht'll . . . . . . , . ,  . . . . .  7 1 1 , 5:1R 
Braft PV.,lwr, I I .  A. Tt' P()�'l . . . . . . . . . . . .  7 t 1 . 7ml 
Draft �PRr. frktioll, J. Timms . . . . . . . . . . . .  7 1 1 , 91 4  
Draft rigging, P. 1\1. Canty • • . • • • . • • • • . • • •  71 1, 822 

A new foot power that can be applied to 
alJ l ight machinery. A kick �tarts the 
machine and an occasional kick keeps it 
gOing. Sena fol' our Booklet. 

SLOTKIN 6: PR.AGLlN, 
1 4 5A M u lbe rry St . ,  New York.  

ARMSTRO N G'S P I P E  TH R EAD I N G  
-A�D ·-

CUTTI NG·OFF M AC H I N ES 
Both Hand and Power. 
Water. G�!�e:l�dt(S����l1;�il _  

�il�� ���iSer�
in.§��lih;uyi,si{:.� 

untl1enmlly ackn ()1f)le(lged to be THE B EST. r:lr'Senttjor cntalo{1. 
THE A R.M S T R O N G  M F G .  C O .  

-=-�-= __ -=::-_____ 
B
=r

.:l ... dgepol't, C onn . 

" OLDS " 
OASOLINE 

ENGINES 
are remarkable for 

SIMPLICITY 
and ECONOMY 

1Vrite for Prices. 
O i d s  Motor Works, 

1328 .l etf. Ave .. 
Detroit. - - Mich. 

To Owners of G asol ine  E n g i nes,  
Automobi les,  L.au nches, Etc.  

Th, Auto= Sparker 
liot's aw:l.:" entirely with al l  �I:trtin� allil rUlIlI inK hutterie!!, their UnllO\':tlWe alld 
l'x llt'llse, No belt--no switl'h-Il(' hal
ttories. Can Ill' att:wlw�l to any t'nKillt' 
:�,I���t'Ut�;:,l�:�:(I,���,�;�: (.��';; tl)�. g-u:�r:tl l lt't II; 
Motsi nger  Device Mfg.  Co . ,  

1 4  Main St., Pendleton, Ind, 

Drafting g'al'ID€'nt patterns, E. J, Curran . . .  
Draw pl'f:'HS, 'V .  Langbein . . . . . . . . . . . . . . . . •  
Drill. See W�ll drill. 
Brill stock, machine, L. Gassard . . . . . . . • . . .  
Drop ga tl>, A. List . . . . . . . . . . . . . . . . . . . . .  . 
})l1�t eoUpctol', E. R. Dravpr . . . . . . . . . . . . .  . 

1.�s��.u �i
l
:)�ll�l' ltc��i(�: �!.C

C
�:!��Il · : : : : : : : : : : : : :  

}O�ll l1eutionul dl'vict', C .  S. Osborll . . . . . . . . .  . 
EIN·tt'it' eirenit ('ontrollpl', uutomuti(', .J . 

7 1 1 , 568 
7 1 1 . n:n 
7 1 1 ,760 
7 1 1 , 641 
7 1 1 , 4H6 
7 1 1 , 87fJ 

Ha('hs . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 . 7flO 
g}p('tri(' motor for v�'hidt·s, I I .  U. Os1nl l·l I .  71 1 , 520 
gh'ctl'il' motor�, Hwans for rt'gulnting, R. 

L\1I1<1� 'll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 1 , n67 
mpvator, c. W. Klrsob . . . . . . . . . . . . . . . . . . .  7 1 1 , 726 
I<;ngint' sparking m��('hallism, gas, J� . S. 

BO\Yt'1l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
EllUnlt'rating maehilll ' . I-I. Hodsdon . . . . . . .  . 
}<jthpl', mUlI llfuctnrt' of, .J. ,Yo Harris . . . . .  . 
I';Vl'llillg au<1 grading IlHl('hhw, g. P. 

71 1 , 052 
7 1 1 , 4HS 
7 1 1 . l}65 

Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  7 1 1 . 585 
Explosive engiIH', J. F. Hill . . . . . . . . . . . . . .  7 1 1 , 628 
Eypglassps, R. Rist'r . . . . . . . . . . . . . . . . . . . . .  7 1 1 . 735 
Fuuc!'t , B. Woodnall . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 609 
Faucpt, G. A. Blakp . . . . . . . . . . . . . . . . . . . . . . 7 1 1 . 755 
Faucpt, self· closing, G. A. Blakl· , . . . . . . . . .  7 1 1 , 754 
Faucpt, splf·closing, N. B. (;ossnr<1 . . . . . . . .  7 1 1  , �46 
Fencl', wir(>, F, R. Longstrt>pt . . . . . . . . . . . . . 7 1 1 , 574 
}1�illillg maehlne, rpcepta('ll', C .  II. Rounds. 71 1 , 680 
F11t('l', G. Scholl . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , :l3G 
Filtpr a ttachment, ,Yo rr. l�l'i<'ksOll . . . . . . .  7 1 1 , 836 
Filtpl's, watprWOl'kR, pt('. , indicating dpvi<'l' 

for, C. L. PaI'IllPh'l' . . . . . . . . . . . . . . . . . .  7 1 1  521 
Fire t'ngiIlPs, signal installation for, J. H. 

' 

� . r)"tl'I:S . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 7 1 8  
I' u·p pxtmg'll l NIll'l', autollath' J, B. 1\1ipsse 7 1 1 707 
I'�ir(' yxtingnishpr valvp, au t'OlUatie. C. ,Y o ' 

h.t't'stl'tt'l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 725 
Fil'l'lll'oof windows, sl'lf·closing sash for, 

Fish
( 'trH�: J�

l
;��

(
i�:�, :-\ .' .(� .

. 
'R�l�'di�k : : : : : : : : : :  

Fllpr, F. I I .  :\Ial'tin . . . . . . . . . . . . . . . . . . . . . .  . 
FhH' I 'xl'llmh·J'. .\. :\Imwh . . . . . . . . . . . . . .  . 
I':l�' PUP('l' vrotpl'tOl', I I .  It. Sipv('l·kropP . . .  . 
I' oeul vlal1P shuttt'l', Holst & Lungill . . . . .  . 
Folding tabh', A. F. C. Garbpll . . • . . . . . . . . .  
Food ehoPlH'r, H. O. Eyans • . . • . . . . . . . . .  
l<�ruit llipping machiIlP, \\�. K.  Allen . . .  : : : ��1lt'1, hl�wt'r a�l11 pulvprizpr, :\1. F. Williams .  

ns( , 1 .  B. Cook . . . . . . . . . . . . . . . . . . . . . . . .  . 
I" usp lJox, Stewart & Horn . . . . . . . . . . .  , . . .  . 
HallH' and gamp tablt', O. PryliJil . . . .  , . .  . 
Galll(' bOUl'd, hcJrspsh(w, C. J. Dorspy . . . . .  . 
GarnH'll t, II. Lopwpnhach . . . . . . . . . . . . .  . 
UarIDPut. skirtt'd union, L. J. Nil'duPI· . . .  : : : 
Gas hUttPI'Y, O. Britzkp . . . . . . . . . . . . .  , . .  , 
( ;as �pnpt'll tol', 8t1'('pt lamp, l�. B. Ludwig . .  
(;aullUt't, ( L  R. Fortt'S('l1t' . . . . . . . . . . . . . .  , 
UIHl"Is hlowing muehhw, ,Yo l l .  Tprlhulp . .  . (aOVI'S, pte. , fastpniug tlt'viep ftl l', J. n. 
Go.���·�

l
�
l
'�!:i�lit;�: 'i: ' )i.' · )i�j�;,ii�I� · : : : : : : : : :  

( ; raphophOl1l', lllultiplt', T. II. Maedonald . . .  . 
Uranu r,,'. porta hlp, 1>. 'V. ('l1swp11 . . . . . . . .  . 
Urinding whppl, .r. ,Yo FOl'stPl· . . . . . . . . . . .  . 
t :' rulJhing mudl ilH', J. Bloodgood . . . . . . . . .  . 
Hun sight, P. Junod . . . . . . . . . . . . . . . . . . . . .  . 
HUllS having l'Pcoil harl'i'18, IllPUlIS fol' in

stalling th�' l'P('ulwrating spring'S in ,  O. 
Bphllkp . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  . 

I1tlIlllllP1'. foot 1l0Wt'I', T. Hicks . . . . . . . . . .  . 
Hamllloek support, \,' . H. l\lol't'housl' . . . . . .  . 
I1a1Hknft"s. C. L. )Jpull' l' . . . . . . . . . . . . . . . . . .  . 
l landlt·. SI'P Agl'i('ultul'al tool handip. 
IIandlt·, H .  n .  �1 . Buzzl'll . . . . . . . . . . . . . .  . 
l lt 'ating' furllacl', ( ' . D. Huzard . .  , . .  , . . .  : : 
IIingt', .A.. B. Clark . . . . . . . . . . . . . . . . . . . . .  . 
Hing't', swillging window, (L H. Parkt.'l' . . .  . 
l lillge washpr, Hutifl'il'tioIl, B. A. )loorf' . .  . 
Hog ringpr, I�. g. King . . . . . . . . . . . . • . . .  
Hoisting U lIP:lrutns, A. E. "·hitt' . . . . . . . .  : : 
Hoisting IHl<'kl·t. C. �I . Uparing . . . . . . . . . . .  . 
Hook a IHl P,,'P, W. I I .  Collins . . . . . . . . .  , . . .  . 
Hook for uttul'hing hosp supporting pads. 

71 1 , t:l27 
71 1 , H20 
71 1 , ll07 
7 1 1 , GB1 
7 1 1 , O�2 
7 1 1 , Hal) 
7 1 1 , G62 
7 1 1 , 8::7 
7 1 1 , fll 2  
7 1 1 , HI;H 
7 1 1 , !l21 
71 1 . r,4:� 
7]  1 , 7;{4 I 
7 1 1 . 4S:; I 
71 1 , OWi 
7 1 1 , H77 
71 1 . tl 1 -t  
71 1 , 5 1 2  
7 1 1 , 844 
7 1 1 , HOIJ 

7 1 1  , l}!).! 
7 1 1 , 58a 
7 1 1 , 706 
7 1 1 , 470 
7 1 1 , 7H2 
71 1 , nn:� 
7 1 1 , f)07 

71 1 , H H  
71 1 , 7()t; 
7 1 1 , 57B 
71 1 , 77H 

7 1 1 , H21 
7 1 1 . 56G 
7 1 1 ,71 :l 
71 1 , 7 85 
71 1 , 7:11 
7 1 1 , 77:1 
7 1 1 , HOG 
7 1 1 , 4HB 
7 1 1 , S26 

1\1. H. Eist'man . . . . . . . . . . . . . . . . . . . . . . .  71 1 , 657 
Hopp�'r gutl· Hlld oppl'utiug ml'chanism tlwrp· 

for, C. O. Johmmll . . . . . . . . . . . .  , . .  , . . . .  7 1 1 , 6:;2 
TIorAt'slwp IUlII , n. COIll'o.r . . . . . . . . . . . . . . . . .  7 1 1 ,475 
Host' _ cOllpling uud uutomu ti e  vulvt·, 'V. H. 

h .. plh·l' . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  7 1 1 ,771 
Hosl' All PI10l·tt'l·, K .  M. Johnsoll . . . . . . . . . . . . . 7 1 1 .770 

I l Iot watt ' l' Iwatt· !". J. A. Jacohsoll . . . . . . . . .  71 1 ,571 
Hot n i l' }ll'a t� · l', " • .  P. IInrtfol'<1 . . . . . . . . . . .  7 1 1 , S!:i:1 
Huh atta {'hillg' dt'vi('l'. I. F. 'Yood . . . . . . . . . .  7 1 1 ,SSS 
I lu1 l , vt'hi('lt', Bh·dRoP & RUYl'll . . . . . . . . . . . .  71 1 . SHi 
I lydraulie or liquid motor or pUlllping av· 

paratus, F. I�. I Iprdmun . . . . . . . . . . . . .  7 1 1 , G(i2 
II,,"(ll'oeal'holl Iml'lwl', B. N. IIawt·s . . . . . . . .  , 7 1 1 , H5l) 
H.nll'O{'a rholl llUl'lIl' I', C. F. Jpllkins . . . . . . .  7 1 1 , B25 
I I�'(II'()('a l'hon VUI) I I l' lml'l I � ' I', liqllitl, A .  
I ('p ����.

I
:
('
�l,t�

I'
�tpil; · : : : : : : : : : : : : : : : : : : : : : : : : :  

I 1Ulul'tion ('oil, 1\1 .  H. (' lawson . . . . . . . . . . . .  . 
Ink wl'll, Ul ltolllUth', A. �1. T�·lt·l· . . . . . . . . .  . 
Immlatol', c. l Ioh�'l't . . . . . . . . . . . . . . . . . . . .  . 
.Jt ·WI'IIT. IlWHHR fot' f� II'millg elawR in u 1'ti� 

7 1 1 ,018 
7 1 1 , 71:14 
7 1 1 , 6ll5 
7 1 1 ,684 
7 1 1 , 029 

dt'l"I of, Ford & Stohli' . . . . . . . . . . . . . . . .  7 1 1 ,560 
.Tournal hox oil �UUl'tl, I�\ IIaehlllul ln . . . . . . .  71 l , S49 

���:��i. ·�l·tt�I�:ll I��::;lll.llH�� i';u'(it=t: ' : : : : : : : : : : : : : :  
7 1 1 ,

SS
9 

L"d,,� fa"tt'lI l" ', .r . 1'. I1ngl",s . . . . . . . . . . . .  n� ;¥�� 
Lamp ( ·u l·boll 1101llt· 1', l'1l'etric' U l'(' , .J . A. 

I IpUIl;\' . . . . . . . . . . . . . . • . . . . . . .  , . . . . . . . .  . 
Lamv. tlpsk, A. H. Fpl'gu8son . . . . . . . . . . .  . 
Lamp, hUl l tt'I" 1't, H.. (' . K l'nschk�' . . . . . . . . .  . 
Lamp. hl('Hl ltlpS('put ,  L. S. Pfo11 tA . . . . . . . .  . 
Lamv. ill('a lHlps(,(,llt 1'1l'ct l'i(', J . . J. Roollt'v . .  
Lantt ' l'H hohlt'l'. II .  I I .  Huh-hillS . . . . . .  : . .  . 
Lutlw nlinl'lllt 'nt gng-t', Fox & Shuw . . . . . . .  . 
Ll'H tlWl' strap  ('nttil1� mu('hhlt', ,,�. 1'\ ��� . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lt'd�t'r It'uf, \\�. n . .  Tom·s . . . . . . . . .  , . . . . .  . 
Lt'vt'l H t t 'H'hnH�Jlt. spit·it, 'V. Ovens . . . . . .  . 
Lill s11vportiIlg' d('vi<-p, .J. �1. BlItl'lll'r . . . . .  . 
Liftiu� .1H (·k, (' . :\lykolaslwk . . . . . . . . . . . . .  . 

7 1 1 , 567 
7 1 1 , 622 
7 1 1 ,�n 
7 1 1 , 52:l 
7 1 1  , f):�2 
7 1 1 , 50 1  
7 1 1 , 7 6:1 

7 1 1 , 5 1 S  
71 1 , HO() 
7 1 1 , SHO 
7 1 1 , �no 
71 1 ,7�2 

LillotYllt' . . lll : l('hhll' t l'illll1l iH� lllt'('han il"llll, F, . � . " ll"iI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , S07 
L�qu�d suVpl.,· apparatus, E. rL\ �lcKaig . . . .  7 1 1 , 071 
LHIUl ll nnd� ' l' IH·PSSUl"P. llHll'hinl'ry fol' thl> 

Pl'Odll('tlOU of, Vogt & VOll Ht'ekling-
Li8t:�:�

IR
�:�H.il il;;.: ' i�: ' �i��tth�\·,:s· ' : : : : : : : : : : : : 

7 1 1 , 5117 

L,wk, F. A. nleburdsoll . . . . . . . . . . . . . . . . .  +11 ;g�� 
Lo('kl't. F. ( ' .  :\Jillpr . . . . . . . . . . . . . . . . . . . .  7 1 1 . 5 1 H  
LO('OlllOth'p (lpobstl'l1('tor, E. P. Hollis . .  : :  71 1 ,5f)!) 
Log l"H ft , A. F. Griffiths . . . . . . . . . . . . . . . . . .  7 1 1 , S47 
Loom tilling l'l'llh'llishing lll('('hanism, C .  F. 

Rt1llt· 1' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 7:lf) 
Loom juC'qnurd. G. Hovt' . . . . . • . . . . . . . . . . .  : 7 1 1  , 4f1fl 
Loom pickel' stick ('hp('k devicp, M. ])1.1. 

I110nt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 6BS 
LOOl

�
l,S, �

�
h l'l'ad purt(>l' fol' filling replpllishing, 

_ .  " . ltopt'r . . . . . . . . . . . . . . . . . . • . . . . . . .  
LUI�g tl'stillg mlH'h itH', B.  ])OlllH' • • • • • • • • • •  
�Itl l i  potu'h, J. I I .  & P. J .  I Iuttoll . . . . . . .  . 
�Ia t l'ix . muking muehhlt'. O. B. Shepard . . .  . 

71 1 , 7:17 
7 1 1 , HfJ7 
7 1 1 . 502 
7 1 1 , (1);1 

�lt'mmrlBg' alld drafting dt'vi('p for garmPllts, A .  Adell.pl'J{ . . . . . . . . . . . . . . . . . . . . . • . . .  7 1 1 . 01 1  
:\It 'a�ll l'ing instl'umpllt. rr .  H .  rrilt'.\' . . . . . . .  : 7 1 1 . XUl 
�It'a t llP('(llp H l lti Ia l'dt'I', rr. I I .  ::\!t>uns . . . . .  7 1 1 , ri7S 
:\It 'at pOUlHlpl'. )£. Pl'tPl's, l'Pi�RUP . . . . . . . . . .  1 2. 0-4ri 
�It'('hani('a l lllon·mpnt . F. I�. IIt'I�(hna1 t  . . • .  7 1 1 . ()();� 
�It·l't '� 'rizing' HPPU l'utus. P. Hahn . . . . . . • • .  7 1 1 . H2:� 
:\Il' tal ('rillll.ing' maehhw, II. ll. I rvin . . . . . .  7 1 1 , 0:n 
:\It'tl ll drt'AsiIlg' llluchitw ('a rril' 1', Stiker & 

Burton . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  7 1 1 , H-lS 
)I"tul workmg lll HChiIlP feed lllPehauislll R 1\1. ,Yo I 1Hn�Oll . . . . . . . . . • . . . . . .  7 1 1 '8£)1' 71] Hr'l2 
:\["tuis f('om tlH'il' 01'P8, I'pdlieing, 1\1 . RntIlt'Il: 

" 
ht'l'g . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  7 1 1 , 7:�S 

:\Idullie hoo}) for vPsst>ls, .J. R. Rostwi<'k . .  7 1 1 , mH 
��i

'
S.

llli�h .!.
it' 1��.

IH� tl�t
i!llfi��tt'lI (> l', G. rr . .. \bt'l . .  7 1 1 , 751 

:\Iil lin� ma('hint' , R. E. Nohll· . . . . . . . . . . . . . . .  71 1 ,04:t 
:\[ol(�t

l
'll7tl l t ' i;:;u

l 

. . .  
( .
. 
O�I.

l �)�·�.��I:�� . . .  
n
.
l :l.

( ·.}�
i� I.

P
.
'
. , . .  �: 

�[ol'l i l l�, lllt"tJlllic "trip, D. UP)·Il111 • • • . • • •  +1 1 :��� 
�IHS) ('1I 1 hll"ltl' l l I l1 t ' l lt ,  F. .r. l IpPIH· . . . . . . . . . .  7 1 1 .  70f) 
�[l1���·;;:lli l !�

I St.
l'
.
lI.
l�l:'� I.

t: . . . 
1�I,

P
.
('
.
h
.t� 

l � i.
('
.
a
,
l: . . .  

I� . . .  
( ' . 

:>:pcktip hohJtor. I': . •  \rlll"l rolll( . . . . . . .  : . .  : :  �: l : �;� 
�:��

1l
1]�;!:�:

g 
I �

I
I\II��·l

l.I/I
Il
� �i(�l�;.l!;;;�

t . . . . . . . . . . .  7 1 1  , !:inti 

X1It loek. F. CuYallHl'o . . . . . .  : : : : ' . . • . . . .  +n :��� 
XutA, pt( ' . , 111 11('hine for faeillg. · i ;. · ·  " r: 

.TanH·� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

g��t
l
: �::)(;II�:pnlt{l��:�:�:::1 I�. \�.l(I.:

I.�n h�rs . . . . . . . . . . . . . 
( �I't. �l'll (l ill� Hppa l'll tuR, " ' . ,,;.' " '�f')('I(l : : : : : : :  
I Iwkll lg', P . . J .  Fli l l l l . . . . . . . . . . . .  . 

7 1 1 '004 1 
7 1 1 .46\ 1 
71 1 . nO:l 
71 1 , fl;)O 
7 1 1 , 7 1 i 1  

PHf'ki llg': 1l1t: tH l l i (' pistoll l l 1 ld vltlv�� ' ;'(; ti: . . \� 
J. CUlllllllg��:nt,��a �� ��� s��i " " "  71l ,4i� j 

li se your own papeL 
Any pen, any ink, no pre" 

Government Officials, Colonists, Farmers. 
will find it invaluable, 

EvelY man who writes letter::; should write for price� 
if his stationer does not keep it. We manufacture 

" Ditmars" Typewriter Ribbons 
and Carbon Paper, 

PEN-CARBON MANIFOLD CO., Dept. I . 145·7·9 Centre St" New York, U.S.A, 

WireCloth, Wire Lath, 
Electrica.lly -Welded 
Wire Fa.brics 
and Perforated Metal of all 

Kinds 
Manufactured by 

CLINTON W I R E  CLOTH COM PANY , CLI NTON ,  MASS. 
Nliw YORK CHICAGO SAN FRANCISCO 

I N" S I S T ba�fng 
H E R C U L E S  
F L OAT S 
posiri�e���. i��b����a���aratus. 

4.·0, 000 in USe on high pressure. 
HERCULES FLOAT WORKS, 

Box 372, 
Springfield , Mass. 

") � ': /:" Automatic  Machines 6 1;= J 
FOR 

U �Q Q ?  fr���I��t�!a!!�!t C--... a.......D � to cuts. We can furnish rna---..., - 1] � chines or goods, as desired. 

� _ 
or Sena for Cataloaue. 

B LA K E  & J O H N S O N ,  
P .  O. Box 7,  __ _ WATERBURY, CONN. 

Beware of the U oseen 
germs that lurk in your drink. 
ing water. Purify the water by 
the most perfect system of 
filtration. 

The Berkefeld Filter 
is constructed on hy�ienic and scientific 
principles and it retains every particle 
of soHd matter in the water, turning 

the latter out perfectly pure. One gal10n of pure water 
in foul' minutes. Easy to clean and care for. 

B E R. K E F E L D  F I LT E R.  c o. 
4 Cedar St., New York 

The Fran k l i n  Mode l  Shop .  
�xp�rimental work fOJ: inventors; any· 

���tl�te l��\�\:� ����I.n��J�;�teu��oi 
colleges. Exhiroition models. Introduc
tion t'alllple� of patented articles. Spe
Cial tools for making metal novelties. 
InvpntiollS I lerfected. Drs wings and de-
�
i
:�J fu�

l 
�,�u��:' �.rom inventors' idea:5. 

PA RSEJ , L  & WEED, 
129-131 West 31st IStreet, New York. 

RUBBER STAMP MAKING. - T H I S  
article describe� a simple method of making rubber 
stamp� with inexpensive apparatus. A thoruujiithly 
pra�tical �rtic1e written by an amateur who has had ex
uerIence I1l rubber stamp making. One iUustration 
Contained in H UPPL l+.:\l 1i:NT 1 1 1 0 0 Price lO cents. For 
sa le by Munn & ( '0. and all newsdealers, 

ARTESIAN 
W�lls, Oil and Gas Weils drliled 
by contract to any depth from 50 
to 3OCK) feet. We also manufac ... 
�':t��e�n��

u
��:rl

h 
:ri�

ry
;�!np�!�� 

same. Portable Horse Power 
��b���

n
��� l�

e
�g' l&

i
}��t. 

Wri te us stating exactly what 
ie required and send for illus .. 
trated catalogue. Address 

,..::=_,-"' . .,., .• • ..  , E�.ERING A N D  SUPPLY CO NEW YOr.K. U. S. A, ' 

Queen Trans its and Leve ls 
H igh G rade I nst r u m ents with the Latest I m p rovements .  
169 page I<:n- 240 page Math. 
g I ll e e r l n  g ematicaJ Cata Catalogue 011 I THE QUEEN I I " g u e o� ap: appl I CatIOn . plication . 

E N G I N EERS '  A N D  D RAFTS M E N ' S  S UPPLIES. QUEEN & CO Optical and Scientillc 
., Instrument Works, 

59 Fifth Ave .,  New York.  1 0 1 0  Chest n u t  St . ,  Phl la.  

© 1902 SCIENTIFIC AMERICAN, INC.
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BACKUS 
GAS &, GASOLI N E  ENGINE  

Simple,  Economical, Durable. 
Suitable  for all kinds of work. 

BAC KUS WATER M OTOR, cheapest power known . 

Write for circular and prices. 

BACKUS WATER MOTOR CO.,  Newark, N.J . , U .S.A. 

Apple Economical Gas Engine Igniters 
Are l'ositi vely the best 
built for StatiOnary, 
Automobile an,I :\Iarme 
Gas Engines, either touch 

Wej�;��h:):��e�)���h; 
manufacture of Igniting 
D y n a m o l':, MagnetosJ 
��?

r
�::{teCf��S, p�l

:� 
mattH. The Dayton EI('ctrlcul lIanfg_ 

(lompany. !"o. tlO South St. Clair St., Dayton, Ohio, U. S. A. 
�ew Yo� k stock carried h.v Cha!4 K. ?!oIdler, 97 Reade Street, N. Y.; 

Phlladel"hlR Office, The Bourse ; Chicago Office, 1 9-21 La Salle Street. St. Louis stock canierl by A. L. Dyke. Linmar Building, Boston Stock 
carried by Elec.tric Gas Lighting Co" 195 Devonshire !".lreet, Boston, �Ja.��. 
fo��:clfic ��e

n & Hayden Co., San Francisco, Distributing Agents 

I PR INT M Y  OWN CARDS 
Circulars, newspaper. Press, $fi. 

Larger size, $1"'.00. Money s"ver. Bill' p r o fi t s p r i n t i!lg for others. 
Type B�ttinlit easy, rules �ent. Write 
for catalflg, presses, type, paper, etc., to 
factory, The Press Co. ,  Me r iden , Con n . 

THE M I D G ET DYNAMO O R  M OTOR.  
wei

f.
bt � pounds. Will U"bt our 6 

�J>ip�fo ��ft�.
el

�s
e
;����rP�ii��: 

velop 1-32 b. p. Wound 
for volta�es .. or 6 as de
sired . Other voltages up 
to 110 to order. 

or Send stamp .tor 
illustrated circulars. 

INDUSTRIAL RAILWAYS 
For Contractors, P1antations. Factories, Etc. 

Planned, built and equipped. 

RAILS, S WITC HES, T URN TABLES, 
WHEELS, AX LES, Etc. 

CARS of every description always in stock. 
A R TH U R  KO P P E L ,  Dept . P, 

6 6·68 Broad St . ,  New York. 
Write for Catalogue No. 30. YJ< THE(LlPprR(LlP 

rrIts triangular sbape prevents entan/iZlins and . gives three times 

, 

the Cap�Clty of any otber Clip for attachIng paoers together. . 
Best d: Olu?;'pest. All Statianers. 

CLIPPER lUFG. CO ..  
New York, 

B R A SS OR STEEL. U. S. A. 
For tree samples and information write to 'US. 

�""""� , TUBULAR � I��I�!�� pe�!��: 
1 1' will not blow or jar out. 
IT !(Ives a clear, wbite H"ht. 
1'1' IS lIke an engine bead

It}{bt. 
I 'I' tbrows tbe light strai"bt 

ahead from 200 to 300 ft. 
I T burns kerosen e, � Send jor book ( free) . 
R. E. DI ETZ CO . ,  6 0 Laight Street. New York. 

Mentum this paper and act special discount. 
""""-ESTABLISH ED 1 B 4 0 . --AJ  .... � .... ".. 

To the Widow and Cbildren, the 
future is dark with clouds, if the 
bread-winner dies without making 
provision for his family . A Life 
Policy in the Travelers Insurance 
Company provides support and shel
ter. and is frequently the means of 
takiug care of the mortgage on the 
house. 

You cannot afford to neglect the 
safeguards of the Travelers Insurance 
Company's Life Policies. 

The Accident Policies of the Trav
elers gl1arante � a weekly income in 
case of disability from accident. 
There are other im portant benefits. 

Agents in every town ; or write 
flY/' imteresting literature. 

75he TRAVELERS 
INSURANCE COMPANY 

Ha.rtford. Conn. 
(Founded 1se3.) 

Scientific American NOVEMBER I ,  1902. 

Packing, plastic homogeneous, C.  H .  Jaeger. 
Padlock, permutation, I. "'�illiams . • . . . • . . •  
Pail, C. L. \,rilsOIl . . . . . . . . . . . . . . . . . . • . . • . •  

711,866 
711,608 
711,808 

Paper watermarking device, E. R. & O. 
F. Behrend . . . . .  . . . . . . . .. . . . . . . . . • . . . .  7 1 1,815 

Parcel gripper, Hermann & Schuster . . . • . • .  711,856 
Paste receptacle, A. N .  Ritz . . . . . . . . . . . • . •  711,679 
Paste receptacle and brush, A. N. Ritz . • . . .  711,678 
Pen, fountain, N .  C. Stiles • • . • . . • • . . . . . • . .  7 1 1,709 
Pen extractor, H.  H .  Lewis . • • • . . . . . . . . . . .  711,775 
Pbotograpb and making same, color, M.  

711,875 
7 1 1 , 617 
711,741 

& H .  M .  Miley . . . . . . . . . . . . . . . . . . . . . .  . 
Photographic film spool, J. T. Clarke . . . . .  . 
Pbotograpblc plate bolder, R. Scbuttauf . . .  . 
Pbotograpblc printing apparatus, A. F.  

Hewitt . . .  . . • . . .  . . . .  . .  . .  . .  . . . .  . . . . . .  . .  711,857 
Piano players, fastening for mechanical, 

J. A .  Smltb . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 540 
Plate holder, magazine, K. Michaelis . • . .  711,515 
Playing ball, H .  S. ,Cbapman • . . . . . . . . . . • .  71 1 , 474 
Playing ball, E.  Kempsball . . . . • • . . . . . . . . .  7 1 1 , 508 
Playing ball, F.  H.  Rlcbards . . . • • . •  711,529, 711,530 
Plow, B. G. Reeves . . . . . . . . . . . . . . . . . . . . . . •  711,531 
Plow land gage attacbment, V.  T.  GIl-

cbrist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 711,892 
Pneumatic tool, W. M. Holden . . . • . . . • • . • •  711,859 
Pocket books, etc. , trimming or binding 

for, F. Dostal . . . . . . . . . . . . . . . . . . . . . . .  711 , 834 
Pole, vehicle, B. "r. Berry . . . . . . . . . . . . • . . •  711,613 
Printer's quoin, A. Cox: . . . . . . . . . . . . . . . . . . .  7 1 1 , 829 
Printing and folding macblne, W. Scott . . . .  71 1 ,742 
Printing cylinder, W. W. Grier . . . . . . . . . . .  711,495 
Printing press bed motion, H.  Hartt . . . . . •  7 1 1 , 625 
P�inting press feed gage, E.  L. MegilL . . . . .  7 1 1 ,779 
Printing, silk, M. Ducat, et al . . . • . . . . . . •  7 1 1 , 835 
Propeller, steering, V. Sjostrom . . . . . . • . . •  7 1 1 , 884 
Pulley, catch, A.  H.  Hover . . . . . . . . . . . . . . . •  711 ,570 
Pump, deep well, A. J. "rebster, et aI . . . . .  7 1 1 , 804 
Pump, double action, E. Byars . . . . . . . . . . . •  7 1 1 , 654 
Dumping engine, steam, J. A. Groshon . . . .  7 1 1 , 702 
Pumping water under hydraulic power, 

means for, J. D .  Hobbs . . . . . . . . . . . . . . .  7 1 1 , 858 
Pyrometer, E. H.  Earnshaw . . . . . . . . . . . . . . .  7 1 1 , 484 
Rack. See Car rack. 
Rail· joint, N .  F. Anderson . . . . . . . . . . . . . . .  . 
Rail joint, R. Weir, Jr . . . . . . . . . . . . . . . . . .  . 
Rail joint, N. P. Park . . . . . . . . . . . . . . . . . .  . 
Rail joint, J. Hassteniner • • . . . . . . . . . . . .  
Rail joint, A. Howard . . . . . . . . . . . . . . . . . . .  . 
Rail testing apparatus, F. Stahl . . . . . . . . .  . 
Railway coupling, W. T. Van Dorn . . . • . . • .  
Railway rail joint, L. T. 'Vever . . . . . . . . .  . 
Ramie, china grass, etc. , treatment of, 

7 1 1 , 456 
7 1 1 , 604 
71 1 , 644 
7 1 1 . 764 
711 . 862 
7 1 1 , 793 
7 1 1 , 549 
7 1 1 , 687 

C. ::\Iasse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  711,577 
Retort for subliming sulfur, A. Alonzo-Con-

soli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 1 ,81 1 
Revolution indicator, E.  & E. J. Lavens . . .  7 1 1 , 635 
Rolling mill, R. Mengelbier . . . . . . . . . . . . . .  7 1 1 , 927 
Rope guide, W. G. Poulson . . . . . . . . . . . . . .  7 1 1 , 786 
Rotary engine, M. W. Wallace . . . . . . . . . . . . 7 1 1 , 60 0  

���:�� �!��g�:: r. �: if��{�'�l; ' : : : : : : : : : : : :  +1t:+�6 
Rule, J. A. Traut . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 547 
Sutche1, folding, J. Trevethan . . . . . . . . . . . .  7 1 1 , 802 
Saw clamp, W. B. Thomas . . . . . . . . . . . . . . . .  7 1 1 , 745 
Scalper and bolter, G. R. Davidson . . . . . . . .  7 1 1 , 830 
Scissors and shears, J. P. Jackson . . . . . . . . .  7 1 1 , 503 
Screw threading trenails, etc. , machine for, 

A. Collpt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 ,716 
Scythe snath fastener, R.  B. Edwa rds . . . .  7 1 1 , 558 
Seeding machine furrow opener, Heath & 

Baseman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Set apparatus, L. B. Gurley . . . . . . . . . . . .  . 
Sewed warp fabric, J. W. Hyatt . . . . . . . .  . 
Sewing machine, H. C. Pptf'rs . . . . . . . . . . . .  . 

7 1 1 , 626 
7 1 1 , 848 
7 1 1 , 898 
7 1 1 , 909 

Sewing maehine brake, T. Stankewicz, 
et a!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 542 

Shade guide, Shield, and curtain pole 
bracket, combined window, 1\1. A. Allen. 7 1 1 , 455 

Sbade roller, C.  H. Brigdl'll . . . . . . . . . . . . . . .  7 1 1 ,757 
Shade roller support, B. )fcKenzie . . . . . . . .  7 1 1 , 582 
Sharpening band cutter knives, machine for, 

H.  C. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  71 1 , 865 
Sheet metal bending or flanging lllaehine, 

Obambers & Bullard . . . . . . . . . . 711 ,471 , 711,472 
Sheets to be punched and for rdpnsillg same, 

adjuster for retaining', F.  Sutherland . .  
Shelf support, C . .  Chm(·l1tzek . . . . . . . . . . .  . 
Shingle machine, G. W. Roppr . . . . . . . . . . . .  . 
Show case bracket, G. C. "'right . . . . . . . . .  . 
Shutter lock, J. A. Cook . . . . . . . . . . . . . . . .  . 
Sign, illuminated, H. S. Kemp . . . . . . . . . . .  . 
Sign, portable electrically illuminated, H .  

7 1 1 , 744 
7 1 1 . 759 
71 1 , 533 
7 1 1 , 610 
7 1 1 , 696 
711 , 868 

S. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 867 
Signaling apparatus, electric, A. F.  Hauss. 711,893 
Sink and connection th('refor, Fountain & 

Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 845 
Siphon head,: C. I .. . Bastian . . . . . . . . . . . • . . .  7 1 1 , 461 
Skid, E .  B. Richardson . . . . . . . . . . . . . . . . . . . .  7 1 1 , 677 
Smokeless combustion furnace, C .  Wegener. 7 1 1 , 805 

Issues Free.  
IIHOSE who subscribe at once t o  The Youth's Compa.nion for J903 will 

receive all the issues for the remaining weeks of J 902 free from the time 
of subscription, in addition to the J 903 Volume. . (SEE OFFER BELOW.) 

The Novem�er and Dece!f1ber I55�es will contain a number of noteworthy articles and stories by prominent wrIters, a few of whom are mentioned below : 

COPYftlGHTED BY PACH BROS. 

THEODORE ROO SEVELT contributes an article 
of unusual public interest on The Presidency. 
(This highly important article was written before �f r. 
Roosevelt received his nomination as Vice-President.) 

C. A. STEPHENS, That Merry Golden Wedding. 
A series of unusual stories. 

THE DUKE OF A RGYLL, 
The Ventures of Robert Bruce. 

JUSTICE DAVID J. B REWER, The Supreme Court. 

SARAH ORNE JEWETT, A Thanksgiving Story. 

T. P. O'CONNOR, 

HENRY VAN DYKE, 

Prime Ministers' Wives. 

Keeping Christmas. 

WINSTON SPENCER CHURCHILL, M. P., 
On the Flank of the Army. 

PROFESSOR SIMON NEWCOMB, 

SARAH BARNWELL ELLIOTT, 

Are Other Worlds Inhabited ? 

A Christmas Story. 

Pull Illustrated A n n o uncem e n t  of the 1 903 Volume sent with Sample Copies 
or the Paper to a ny address, Free. 

Annual Subscription Offer. 
Every New Subscriber for 1 903 who will mention this publication or cut ou t this 

slip and send it at once witb name, address and $ 1 .  'is will receive: 

FREE- All the issues of The Youth's Companion for the remaining 
weeks of 1 902. 

- The Thanksgiving. Christmas and New Year's Double Numbers. 
- The Youth's Companion Calendar for 1 903, llthographed in ------- twelve colors and gold. 

And The Companion for the fifty-two weeks of 1 903,- more than 250 stories. 
SO special articles, etc.,- till January, 1 904, for $ 1 .'15. ED1l9 

THE YOUTH'S COMPANION, BOSTON, MASS. 

Cutting Dies. The " Wolverine " Three 
Cylinder Gasoline Ma
rine Engine .  

Smoking pipe, R. N .  Barger . . . . . . . . . . . . . .  7 1 1 , 6Bl 
Snap book. A. R. Clarke . . . . . . . . . . . . . . . . .  711. 655 , FOR PAPE R, CLOTH, 

The only reversing and self
starting gasoHne engine on 
the market. Lightest engine fo the power built. Pradi
cal l \· no vibration. Absolute
ly safe. :;;:'in�le, double aud 
triple marillt' �nd station'lry 
motors froll l  l}{ to 30 H .  P . •  

Soap boiling and finishing macbhw. L. ; RUBBE R. ETC. 

soap
G�t����; u',��bil��; 'i,: . G;)tt��h�ik . : : : : : :  m:!�� i All kinds, tor use with mallet 

Soap saver, P. Ll'(>Ili . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 87'2 or under a press. 
W O L , E R I N E  

��l��::ln�yf:!�l� ' h�::e\�:gM�"
· J�(�:�t·� . : : : : : : : : +ll :�k� Til E 1I0GGSON & PETTIS C O  • •  N ew )laven, COlin. 

Spinning frnme, }l�. A .. Breeze . . . . . . . • . . . . . .  7 1 1 ,756 

MOTOR WOR KS, 
G rand Rapids.  M i c h .  

Splice bar. �'. Lieske . . . . . . . . . . . . . . . . . . . . .  744,776 
Stave tu ppring ma-chine, W. H .  Voss . . • . . .  71 1 , 599 
Stf'um hoiler, Downie & Messner . . . . . . . • . .  7 1 1 , 557 
Stl'um bolier, D. P. McQueen . . . . . .  , . .  , . . .  7 1 1 , 7&1 

FOR 

Steam boiler, W. Hopkins . . . . . . . . . • . . . . . . .  7 1 1 , 860 Only two wires are needed between the 

e 
�heam engine, P; H. White . . . . . . • . . . . . . . . .  71 1 , 606 instruments. Perfect talking. Perfect • - ; 

���:� h
t(����r, 

F� ' b�r��\������ . : : : : : : : : : : : : : : :  +lI:�� From 9-in .  to 13· in. swing. ��:l�ggu!r:���tdino�vdi!t��ks !�Sr� I!!!!ImIJ 
Stoker, mechanical, E. McConnell . .  7 1 1 , 668, 7 1 1 , 669 Arranced for Steam or 1 .000 ft. Our transmitters are very clear • Storage battery, F. Sedgwick . . . . . . . . . . . . . 71 1 , 537 ��8ia���:;"1�:!��!r.

ede 
��a�t�\�r

a
��rbo

e
n�

s
i��

e
d�;:�ti��s

d
�e�� Storage battery, D. E. Wispman . . . . . . . . . . . 7 1 1 ,710 Send jor Catalogue. with each instrument. Stove, heating, J. W. Hpupr . . . . . . . . . . . . . .  7 1 1 , 627 1 ;���!�!��!!t Ei) ���::. s

;::;�;i;lg
W�n�' �1?e���vi�g "�;�; " M: 7 1 1 , 688 <Ii W. F· t!'�b?i;h���m::S CO . ATWATER KENT MFG. W ORKS, • 

"". einrich . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 1 ,  603 i;;;;;;;;;;;;;;;;;;;;;;;;1;99;9;
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G U N S M ITHS.  TOOL 
MAKERS, EXPER I ·  
M E N TAL & R E PA I R  
WOR K .  ETC 

Syringe thermometer attachment, fountain, 
�'. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 1 , 509 

Table. See Folding table. 
Tabulating machine, D. E.  Felt • • • • • • • • • • • • •  7 1 1 , 487 
Ta bula tor, F.  Ra binnovitz . . . • . • • • • • . • • • • • •  711 ,787 
Tackle block, A.  B. Tarbox . . . • . . • . • • • • • • . .  7 1 1 ,797 
Tank. H. Bradsbaw . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 465 
Telautomotor, H. Shopmak(�r . . . . . . . . . . • • .  71 1 ,743 
Telegraph paper, machine for producing per-

forated, G. H .  Hackett . . . . . . . . . . . . . .  ; .  7 1 1 , 660 
Telephone inclosure, A. J. Parke . .  7 1 1 , 588, 7 1 1 , 581) 
Telephone receiver, W. M. Minpr . . . . . . . . . .  7 1 1 , 640 
Telephone switchboard plug, H. P. Clau-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,556 
Telephone transmitters or sppaking tubes, 

mouthpiece for, J. W. Brown . . . . . . .  711,615 
Textile' c'Overed molds, machine for making, 

G. W. Swift, Jr . . . . . . . . . . . . . . . . . . . . . . .  711 , 595 
Thill coupling anti rattler and bolt lock, J. 

G. Lesher . . . . . . . . . . . . . . . . . . . . . . . . • . . •  711,636 
Thread cutting attachment for spools, F .  

E.  Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  711,784 
Threshing machine feed apparatus, W. 

Scbafer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 647 
Ticket case, J. G. Warner . . . . . . . . . . . . . . . .  7 1 1 , 601 
Tile floor, Inlaid, E. M. Henderson . . . • • • • . .  71 1 , 661 
Tire, W. M. Lottrldl'P . . . . . . . . . . . . . . . . . . . .  7 1 1 .729 
Tire tll'btenel', H .  P. Hill . . . . . . . . . . . . . .  71 1 , 894 
Tobacco, device for forming continuous rolls 

of, E. Merkert . . . . . . . . . . . . . . . . . . . . . . .  7 1 1 , 639 
Toha('{'o extract and ntcotin, ohtaining, C. F. 

Gloystern . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  71 1 ,92'1 
Tobacco tags, mHehiIH' for forming and ap-

plying, Rpf'kamp & .  Hampe . . . . . . . . . . . . .  71 1 , 882 
Tool db;monnting instrnment, ].of. Steudner . .  7 1 1 ,912 
Toy, dancing, .T . Travis . . . . . . . . . . . . . . . . • .  71 1 ,548 
Trace hook, C.  H. & A .  D. Grant . . . . . . • . . . •  7 1 1 , 701 
Traveling hag Pl;otpctOl', G. B. Rubens . . . . . .  71 1 , 8�1 
Tree felling , apparatus, "r. P. Kirlf}('l' . . . . . .  7 1 1 , 573 
Truck, street car, Horllhrook & Woodcock . 7 1 1 , 861 
Truck comb, J. A. Stiles . . . . . . . . . . . . . . . .  71 1 , 8R5 
Typewriter, . H . . I(ochpndorfel' . . . . .  " . . . . . . . . .  7 1 1 , 727 
Typewriting machine, .r. �Ioor(l . . . . . . . . . . . .  71 1 . 5 1 7  
Unloading apparatus, 11\ H. Kinrll . . . . . . . . .  711,772 
Unloading mechanism, vehicle, V. R. 

Brown'ing . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  71 1 , 71 4 
Vacuum pan, M. Ekenberg , . . . . . . . . . . . . . . . .  71 1 , 7 1 9  
Valve, R. · Meyer . . . . . . . . . . . . . . • • • • • • • . . . .  71 1 ,7RO 
Valve, W. A. Smltb ' . . . . . . . . . . . . . . . . . . . . . . .  71 1 , 792 
Valve, float, J. L. Mayfield . • . • • . • • • • • • • . .  711 , 874 
Valve operating mechanism, J. C. Hum-

pbreys . . . . . . . . . . . . . . . . . . •  • . • • • •  • . .  . . . . 711 , 863 
Valve, retaining, W. G. Lamh . . . • • . . • • . • •  711,774 
Valve, wnter heater controlling and revers

LUCAS' Q U EST I O N S  A N D A N S W E R S  
FOR MARINE E NGINEERS 

JU ST PUBLIS HED 

A complete practical handbook for en
gineers and firemen, containing 807 ques
tions fully answered and explained ; 300 
illustrations and diagrams with 12  large 
folders ; 1 ,000 Index referen ces ; hand. 
somely bound ; size 5x7 %X1 j( ; weight 24 

T H E O. A U D E L  & C O .  

N O VV' 

OF ALL GRADES 

ounces. The most complete treatise ever 
published. 

PRICE TWO DOLLARS 
to any address ill the world. Money reo 
funded if not satisfactory. Send for free 
booklet of sample questions. 

63 Fifth Ave., New York City 

R E A DY .  

Cotnpressed Air 
ITS PRODUCTION, USES AND APPLICATIONS. 

By GARDN ER D. HISCOX, M. E. 
AUTHOR O F " MECHA N I C A l. MOVEMENTS." 

LAR G E  8VO. 820 PAG ES .
' 547 I LLUSTRATI ONS.  

PRICE. bound in Cloth. $5.00. Half Morocco. $6.50. 
A complete treatise on the subject of COIn pressed Air, cOlllprisin g its physica1 and operative 

p.roperties from a VaCUU1l1 to its liquid fornl. Its thernlodynanlics, compression, transmission, expan
SIon , and its uses for power purposes in mining and el1gilleerill� work ; pneumatic 1110tors, shop tools, 
air blasts for cleaning and painting. The Sand Blast, air lifts, pun1l?ing of water, acids and oils i 
aeration and purification of water supply ; railway propulsion, pneumatIc tube tranSlllission, retrigera
tion. The Air Brake, and nu merous appliances in which compressed air is a 11105t convenient and 
economical vehicle for work-with air tables of compression, expansion and physical properties. 

A most comprehensive work on the snbject of Compressed Air. 
___ A special illu strated circnlar of this book � 
� will be sent to any address on application. """JI' 

M U N N  ing, F. W. Rohertshaw, reissue . . . . . . . .  12,046 
Vapor burner, incandescent, L. S. Pfouts . •  71 1 ,522 
Vaporizer, formaldehyde, J. W. �]ngland . . . .  711,7� 
Varnish, manufacturing, A. L. Tedesco • • • •  711,596 

(C&lltinued on paue Z99) , Publishers of the Scientific American, 
&- c o . �  

361 proacharay. New York. 

© 1902 SCIENTIFIC AMERICAN, INC.
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HENRY CAREY BA IRD & CO., 
INnt."'STRIAL PU .BLISH ERS,BOOKSELLERS & IMPORTERS, 

8 1 0  Walnnt St. , Philadelphia, Pa., U.S.A. 

S=:ti�r ffo�rs. agzd 
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Metallurgy, ltlining, j!rOSPfCUng, ltlineralo!/1l, Geology, 
Assrtying, Analysis, etc.; a Vata/ague of .Books on Steam 
and the Steam Engint', Machinery, etc.; a Catalogue oj 
:::�k�u��t��;ggalo����n��d��c�!���Yhr:V��i��;e:��{i 
ellery branch of SCience applied to the Arts, sent free and 
tree of postaae to anyone in any part oj the world w1w 
will furnish nis address. 

A YEAR'S 
SUPPLY O F  

CIGARS 
FREE 

,\\Te guarantee YOU two  yeam' smokin� for the price of one, 
because we have ��ut loost' £rolll thl;' jIJiJiJers, who have tak"en 
th� produet of our fartury for years, and go .lirect to YOU 
with the sallie time-testeci lmmcis of Cig-ars, sellill� them by 

���cl'�(;Xpll����f:�ro�:!I�f· J:(�tb��:l�:I�ill;:�'t�'�� R��l�::� 
three profitll, III y o u r  pocket. 

lBS�L�!h�t
is
:� ';����:�:�I�;�I'���:�!t\: °t� ��L���Ct;�

t
,
o ����:�; 

Ils,·lng one-halt' of· your MIIIOkhlJ( t.·xpeulles-if 
not-if you are not in every way entirely satisfied-yoll get 

YOUR !lIONEY BACK 
eheerfully and wil lingly. Send for FRF:F: hook let whieh ex
plains everything' : shows how we sell high-gralle l'igars from 4c. to 01.'., others from �c. to :1c., in hoxes of 25 or 50, �:x'press 

���K��l ;'oC:;� (��:l!�:rll"�kn���,.\��l\a� If�: �i,/ 2f���0I'ted clgars7 
ReferenC'es, any llank7 any Agellcy, any Customer. 

JNO. B. ROGER8 & (0" 421·B Water 8t., Binghamton, N. Y. 

Scientific American. 
Vault cover. J.  Armstrong • • . • . • • • • • • • • • •  
Vehicle construction, E.  H .  Phipps • • • • • • • •  
Vehicle, ice, }1'. H .  Obpr . . . . . . . • . • • • • • • • • •  
Vehicle running gear, J1\ Schmitz . • • • • • • • •  
Vehicle spring gear, W. L. Manning . • • • • • .  
Vending machine, }I'. A. Knapp . . . . . • • • • • • •  
Vise, E.  S.  & B. L. \V illiamsoll . . . . . . . . . . . • •  
Voting machine, J .  Blocher _ . . . . . . . • . • • • • • •  
\Vagon brake, J .  R .  J ohmmn . . . . • . . • • • • • • •  
'Vagon, dumping, 'V .  A .  Shupp . . . . . . . . . . . • .  
W'agon, dumping, E .  P .  Lc Gore . . . . • . . . . • •  
",Vagon for street cleaning purposes, push, 

711,457 
711,675 
711,587 
7 1 1 , 592 
7 1 1 , 576 
7 1 1 , 634 
71 1 , 607 
7 1 1 ,919 
7 1 1 , 505 
7 1 1 , 539 
711,665 

'1'. Hill . . • • . . . . . . . . . . . • . . • . . . . . . . . . . • •  7 1 1 Jl95 
Washboard, -A. H. Stockert . . . . . . • . . . . . . . • •  71 1 ,"'195 
".rashing antI wringing machine, G. Mc-

Kissic . . . . . . • . . . . . . . . . . . . . . . • . . . . . • • . •  71 1 , 072 
Washing machine gearing, 11. Sawyer . . . . .  7 1 1 , 5a4 
'Yuteh lJarl'el, V .  S.  Corpy . . . . . . . . . . . . . • . • .  7 1 1 , 476 
Watch dial fastening, "'�. "-T. Dickerson . . . .  7 1 1 , S�:1 
'Yater heater, F .  H .  Engels . . . . . . .. . . . . . . . .  7 1 1 . 559 
Water tube boiler, J. E. Thornycroft . . • . .  7 ] 1 , 546 
Water t ube boil"r, M .  H .  Plunkett . . . . . . . . 7 1 1 , 645 
",Vatf"l' powpr motor, _ D. K. Bryson . . . . . . . . . •  7 1 1 , 758 
Weather strip. B. F .  Grand.tall' . . . . . . . . . . 7 1 1 , 4!ll 
1\Tef'ding implement, R. R. Bi"iggs . . . . . . . . . .  7 1 1 , 55:{ 
-"Tell drill, oil or other, W. E. Johnston . . . . 7 1 1 , 506 
Wells of oil or gas, automatic co:utroller for 

flowing, C .  P.  Estes . . . . . . . . . . . . . . . . . .  1 1 1 ,721 
Whip, D .  C .  Hull . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1 , 897 
Winch , P.  B.  Clarke . . . . . . . . . . . . . . . . . . . . .  11 1 , H25 
Winding engine, H. N. Covell . . . . . . . . . . . . •  7 1 1 , 6 1 H  
Windmill regulator, W. E .  Piper . . . . . . . . .  71 1 , 67G 
Window frame7 IC .Jorgensen . . . . . . . . . . . .  7 1 1 , 6:3:{ 
Window, sheet metal, C. D. Pruden . . . .  , . .  71 1 ,52(:. 
Wirp rope block, A. B. Tarbox . . . . . . . . . . .  7 1 1 , 796 
Wire stretcher, O. Andrew . . . . . . . . . . . . . .  71 1 , 651 
Wire weaving machine, W .  J. Wright ,  

7 1 1 , 809, 71 1 , 8 1 0  
"''''ork support, B.  M. W .  Hanson . • • . . . . . . . . .  71 1 , 722 
'Vrappillg machine, O. N. Nord . . . . . . . . . .. . . 71 1 , 586 
,,"'rest plank, L. Gassard . . . . . . • • . • . . . . • . .  711 , 564 

DESIGNS. 
Brackf't, w a l l ,  F .  C .  Potter . . . . . . . . . . • • . .  
Braid,  ,r. S('hllck . . . . . . . . . . . . . . . . . . . . . . .  . 
Disb, covpr. R. L . •  Johnson . . . . . . . . . . . . . .  . 
Hammo('k fa} )ri('7 I. E. Palmpr . . . . .  RH, 1 1 !), 
Lum p })nd,r , 'V. Gray . . . . . . . . . • . . . . . . . . . . .  
SpOOIl. souvt'nir, E .  L. Deacon . . . . . . . . . . .  . 

T RADE MARKS. 
Apparel, certain named wearing, R. E. 

L()\ve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boots and shops, leu tller, L. A. Crossett . .  
Brpud, I) ips, cakps, uud uiscuits, G .  R .  

I Skililuall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

36, 111 
36, 1 1 8  
:]6, 1 1 4  
:16. 1 20 
:16, 1 16 
36. 1 1 5  

39,054 
39,060 

11 Hands On '0 me 
The second hand, 

the minute hand, 
the hour hand, run 

in unison on an 

ELGIN 
Watch 

Perfect in construction ; positive in 
performance. Every genuine Elgin 

has the word "Elgin" engraved on 
the works. Illustrated art booklet free. 

ELGnr NATIONAL WATCH COMPAl'I'Y, Elgin. 111. 

5 1 250 TO 53600 ���!�:!: 
ERS-BOTH MEN .t. WOMEN ----�;.;;.....,. At home or traveling. Let UI 

A Handy Book 
To Ha.ve �::!�;)l(�':� ����l<���l'gS�"'��'s i.sI1r�e;'����I�� . ���: : :  Removed to 182 lIllk Street. I CPlllPll t ,  hydraulic, Southern Cpmeut Cio . . . .  

(,pl"pals eel·tuin named prepan'd Atlas Oats 

39.077 
39. 072 
39 062 
39;099 

start you. Our Puritan Water 
StiJJ-a wonderful invention. 
Great seller-big money maker. 
Enormous demand. Over 00,(0) al
ready sold. Everybody buys. It 
purifies the foulest water by dis

Monlgomery &< Co. 's  Tool Catalog u e  
N e w  S�aDdard h Autogas " Battery sets for I C(H�panY . . . . . . . . . . . . . . . . .  .' . . . . . . . . . . .  . AutoI?oblles. Autocycles an4 Lau�lChes. Relia� Coffet's, Southprn Coffee Co . . . . . . . . . . . . . . .  . ble. blg

C
ly e

�
dorsed. IJong' hfe. Standard U. H. ('01'Sl:'t8, I{ ops Bros. . . . . . . . . . . . . . . .  39,056, 

39,079 
39,084 
39, 057 on'-removes every impurity. 

It 1s i l lustrated throughout ana de
'scribe� and prices Tools. 7U4 pa�es. G}4x � i nl!!. r.r l t e  latest edition. with dis� 
count sheet hy mail for 25 cents. Naval atter es. J:l.egular 8-cell set, oak case, $5. Cotton thl'pads, Npw England Cotton Y arn 

J���i��:
ol

��!!;kfn�
re, w����: , MO)li TGOMERY & CO., 

Push the but· 
ton, it light�. 
For all uses 
where candles, 
lampfoi, etc . •  are !Iff( NEW STANDARD 1 \ 1 \ \ 
g;ll&ii?U�; 

e�2 Electric Searchlight. 
pre!'lS prepaid. Extra batteries. 35 cents. 

WM. R O C H E, Inventor and Sole :nfr., 
4� Vesey , Street. New Y ork, N. Y. 

,��ort��:.�:�;�;����r':���iI\t 
• Dividend.Paying Mining. Oil and iii • Smelter Stocks. Listed and iii 
• .Vnlisted. our Specialty. iii � iii 

• DB����}B�!k���i�! !e�� ' I • Members N. Y. Consolidated Stock Exchange. iii l66 BROADWAY & 1 7  NEW ST . •  N E W  YORK.  iii 
Booklets gh·ing OUT succeSRfnl plan for realizing the l arge � 

• lnterelil.t snd profltlil. of legitilllate mil.ill�, oil :md C» 
smelter investments, SilO. blanks, full particulars, ete., li'ent \U' 
free on application. f1} .eEEee�eeEEe�eEEe�ElEli· 

GAS ENGINE 
IGNITERS 
for Marine, 8tationary and 
Automobile enllines. Will 
save their cost many times 
over in oue year. 

Write fur Circulars. 
The Car l i s l e  & Fi nch Co . .  2:{:{ E .  Clifton A ,"'e., Cincinnati, 0 

la.
Watch THE two million people who buy 

Ingersoll Watches every year, 
them because they bear the 
guarantee for accurate time made by 
any watchmakers , and because eight mil
lion people who have bought and carried 
them are loud in their  praises. 

II  you .... n t  the best w.tch, ask .ny dealer for aD 
and see that you ,et it. I f  you don't, send 

lis a o<O"'ar .nd you will receive one by mail. prepaid. 
aooklet FREE. .Addre .. Dept. 2 • 

IOIIT • •• INGERSOLL " BlO •• 67 Cortlanat St., No Y. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, 055 
Dust and moisture a iJ!'Iorbing compound, H .  

I{lwcht & C o .  • . . . . . . . . . . . . . . . . . . . . . . .  39, 097 
Fahrics, prella ration for finishing textile, 

II.  A. Metz . . . . . . . . . . . . . . . . . . . . . . . .  . 
Figs, Protopazzi Bros. . . . . . . . . . . . . . . . . . . . .  . 
Fish, curpd or dried, Davis Bros . . . . . . . . .  . 
Flour, P. A. & S. Small . . . • . . . . . . . . . . . . . .  
I1�loul', whPllt,  A. - J.  Toomey . . . . . . . . . . . • . . . •  I1�I()ur, whpat, Acme Milling Co . . . . . . . . . . • .  
Foodstuffs, cprtain numed, 11. J .  Connell . . .  . 
Foods. c(>l'('al, Tl'Yu hita Food Co . . . . . . . . . .  . 
Fruits and vegetalJles, dried and evaporated, 

39,098 
39,075 
39,On 
39, 083 
39.081 
39,082 
39, 078 
39,080 

Filters. Saves lives-pre-
b�ft��;:::

r
!\'ise��:.�

e
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o
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NEW -PLAN AND OFFER 
M'F'G CO. ,12 Harrison Bldg.,Clnclnnati . O. 

M A T C H  F ACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN SuP. 
PLEMENT l I t 3. Price 10 cents. For sale hy Munn & 
Co. and all newsdealers. 

105 Fulton St., New York City. 

I1ar:;:���, ���'��'r,
' 

'0: ·E: 'D��i� ' : : : : : : : : : : : : :  ��:�I� C OLD GALVANIZING S8'\'e all the Spelter consumed in galvanizing by the hot. JUo{'pss 
Ice pads, Savin rcp Pad Company . 39,063 to 39,065 , �!st

u
:�
n
�r::-i;

a
::���:����::��

i
�;��� ���;:

s
PI:c:�s

e 
:�����el;tlri;�:=I� Lt"nsl:'s, T. :MundortI . . . . . . . . . . . . . . . . . . . . . .  39,071 protection to any kind of work to make it rl!st-proof even ag'nin�t JoIu,lt 

Medicinal compound for internal and ex- air and sea wat�r. Our Patent Process is now in use all over the country. Our licensees include U. S. Government, The Stundllrd Ull 
terllal usp, liquid, F .  Buono . . . . . . . . . .  39,089 Co., Hel'reshotr Boat Bulldln .. Co., Town .. end & nowney, Armour Packing Co. Licenses granted 011 royal ty haslS. 

�Iedicinal preparatioll possessing tonic and Sample and cllstom work done at our factory, 109-l IO W. 11th St. !\lain Uffice, 34� Broadway. U. S. ELECT.RO.GALV AN IZ'I:S U CO. 
laxative propertips, G. R .  "rhht�','

O!)2, 39,093 
____________________________________________ _ 

Mpdicine for either intf'rnal or external use, 
C .  J .  Brainard . . . . . . . . . . . . . . . . • . . . . . .  39,090 

Medicine having tonic and laxative prop-
erties, Smith, Kline & Frpnch Co . . . . . .  39,091 

MiIlPrals, metals, and metalloids and chemi-
cals produced therefrom, G i rones. & Hen-
rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, 100 

Oils, illuminating, Anglo-American on Co. , 
39, 095. 

Paint, Ohio V a rnish Co . . . . . . . .  ' , " . . . . . . .  . 
Paint, roof and 113rn, Haley & Tener . . . . . . .  . 
PapPI' and envelops, writing, Z. & W. M. 

39,096 
:19, 102 
39, 103 

Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,067 
Pens, C.  Howard Hunt Ppn Co . . . . . . . . . . . .  39,066 
Portraits, pietnl't"s, photogra phs, and photo

buttons, Mptropolitan Art Co . . . . . . . . . .  39,070 
Puhlieatiolls, cprtain nampd, Pharus Vpl'lag 

GesplIschaft mit Beschranter Haftung . 39,069 
Puhlication o r  magazine, periodical, E.  

Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,068 
Rt"mf"dy for consumption, Victor V .  May 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,088 
Remedy in pill and tablet form for certain 

nampd dispasps, ppter-Rauer Drug Co . . 39,094 
RublJf'r g'oods, cprtlliu named spamlt"ss, Mil-IIPI' Rubl)(,1" Mfg. Co. . . . . . . . . . . . . . . . . .  39,061 
Sash fa�tpnprs, sash loeks, sash cord and 

wpig-ht fastt-BPrs, and stop adjustpl's, H. 
R. I vps Company . . . . . . . . . . . . . . . . . . . .  . 

�IHWrkrallt, IIunck BrotlwI's Producp Co . . .  . 
Rhinglp machhH's. G. E.  Davis . . . . . . . . . . .  . 
Rt'wing maf'hhws, sewing maehinp attach-

mt'nts, and parts thpreof, Ringer ::\Ianu
fuctnring Co. . . . . . . . . . . . . . . . •  39, 1 08, 

RIHws, ,\Vompn's,  C. W. Portf'r . • . . . • . . . . . . .  
RtiffplH'rs, garment, A .  M. Webpr . . . . . • • . . .  
Stovps, gasolhw, Kinsey Mfg. Co . . . . . . • . . .  
'ri1��s and m a sonry, R .  Gnastavino Co . . . . .  . 
Tonics and flavoring extracts, vpgetable, B. 

39. 1 06 
39,076 
39, 1 10 

29. 1 09 
:W, 05!l 
:19, 058 
39. 1 0 7  
39, 105 

F. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,086 
Toni('s, ointments, and kidney remedies, A. 

l�. l\IcBpp . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Varnishps, Ohio V a rnish Co . . . . . . . . . . . . . . .  . 
'Vhips, L. H. Bpals & Son Co . . . . . . . . . . . . .  . 

:19.087 
:19, 1 01 
39, 1 04 

"Thiskp�' and upvpragps containing samp, 
Kennedy Distilling Co • • . . . . • . • . . •  � . . . . . 39,085 

LABELS . 

"AlpinC' , "  for whooping cough compound, A .  
�Ial'k('rt . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  9, 507 

" Alwhor Brand , "  for underwpa r, Tahor, 
Hochner & Tabor . . • . . . . . . . . . . . . . . . . . . .  9,501 

" Bpltin e , "  for a preservatIve and fillpr for 

"Dr.
hf"��S;a:'s ��iJlfi'ir

L��bOL(:f�, " ; ' f�; ' ��di��i��: 9, 509 , 

.T. Poray-Kaczorowski . . . . . . . . . . . . . . . . . .  9, 508 
"Elk Brand, "  for pickles, Davpnport Vhwgnl' 

& Pickling Works . . . . . . . . . . . . . . . . . . . . .  n,5m 
"La J)o('trina, " for cigars, Amp ri('ull Litho-

graphic Co. • • . • . . . . . . . . . . . . . . . . . . . . . . . .  9 , 504 
"MadamI' Rtpvpns' Famous Pari�htn H u i r  

Toni c . "  f o r  hair toni(', L . . J .  Rh·vpnR . . .  9, 505 
" Onion Skin Finish Carbon Papt�r, " for car-

bon paper, Amprican Rihhon & Carhon 
Co • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  "', 502 

"Vttal1te , "  for hair tonic, H. S. Ford . . • . . . •  9,506 

PRINTS. 

"Abbott's T h e  O riginal Angostura Bitters, " 
for angostura bittf'rs, C. W. Ahhott 
& e,o. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56G 

"Pratts Foods I ndependence Hall in 1 776. " 
for animal and poultry foods, Pratt 
F�()od Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565 

"Thf' Tabard Inn Lihrary . "  for hooks, Book-
lovprs' Lihrary . . . . . . . . . . . . . . . . . • • . • . . •  567 

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

Canadian patents may now bp obtained by the In
ventors for any of the inventions named in the fore
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

Send this coupon for particulars of such a policy i.sued at your age. 
THE EQUITABLE SOCI ET V ,  1 20 Broadway, New York. Dept. No. 29. 

Please send me information regarding an Endowment for $ . . . . . . . . . . . . 
if issued at . . . . . . . . . . . years of age. 

Name . . . . . . . . . . . . . . ·. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

© 1902 SCIENTIFIC AMERICAN, INC.



ENORM OVSLY 
The Largest SALE 

CO R. K  TIPS 
PLAiN 

Cigarettes 
O R  15C 

SURBRUG COMPANY, Makers 

The No. 4 
YOST 

WRITING 
MACHINE 

rl'be d i�tinctive features o f  the Yost Ma-
g����i.r�{�����t8r�!��1�n�1����tt�k��� duratHhty"are shown in perfection in the No. 4 1lullel . 

Yost Writing Machine Co. 
NEW YORK CITY. LONDON, ENO. 

'7.50 for 5-S HOT SOUVENIR MAUSI.:R RIFLE 
j":IJ,l urt·d at  SaDtlap; re ll e  oDI,.; p&!U miMID!!' . 

$ 1 0,00 for oervic"",l.>le guD with box \:tga. . t 2 . 8 ij, fon guD Uk. ne .. 
with 'porting model .t.oek aDd 00:1 1Itf:1. Mauser_ "" the be ... hlgb.power rlae mad.. RarI.g. 2 IDn." pebutRliOD tbrou.gh J,!i iDch iron. Send 13.50; (Un _t C.O.D. 

for baI_ IoIId er.�,, ; uamio.atioD ,\lowed. 6,000,000 Cartridg_, 126. pel' 1 ,000. �. for kpon 0Jdcrt F. B.l.N�'£IUU.N, or» B_roall"." If.w I.rllr.. 

Scientific Amertcan 

NEW BOOKS, ETC, 
S UBlIIAHlNE WARFAHE, PAST,  PltES�;N'r A N D  

FUTl'HE. B y  Herbert C .  Fyfe. With 
an Introduction by Admiral the Hon. 
Sir Edmund Robert Fremantie, 
G.C.B.,  C.M.G.,  and a Chapter on 
The Probable Future of Submarine 
Boat Construction, by Sir Edward 
J. Reed, M.P. London : Grant 
Richards. New York : D. P. Dutton. 
1902 .  Pp. xxviii, 3 3 2 .  8vo. 

KLIP-KLIP The Pocket 
Manic u re � 

Trilll!;,tilt'!',slulJ,e)o,alHt 
cJeallS, :lIId keeps the 
nails in Vt'rfed ('OIH\ i ·  
tion. A ('omplett 1 1 1:111· 
icure for man, WOIII:III 
or (·hilt!. Si lver stee l ,  
nickel.plated. S e n t  
�t paid 0 11  receipt of 
���i:r

if���r
it 25c 

I n  view of the great attention that has 
been given to the subject of submarine warfare 
during the last fi fty years, and more particu· 
larly in the last deeade, i t  is surprising that 
there has been suell a dearth of popu lar l i tera· i 
ture dealing with this subject . The want. KLI P·KLl P CO .• 5 6 3  So.  C l inton St .. Rochester, N . Y . 

however, has been admirably suppl ied by the �A 
BOON IN BRAKE BLOC KS. 

present work. The only book devoted t o  the � 'rbe acknow]edged leader in it8 1iI�e is 
subje('t is one published by a l ieutenant of the 

�� �:����'�U�fl�f:: :c���: �!fr�� f�r :�d 
] )ani�h navy some fifteen years ago but as the 

-- serviceability., In use by QuJder8 of t�e high· � , ' .  est �rade carrlRl{es and wa�ons. Morgan 
mod�rn subma rine has been developed SInce Potter, Flshkill.on·Hudson, N. Y., U. tS. A. 

that dat�. the pages of !\I r. Fyfe's work w i l l ' 
have a l l  the interest that attaches to a thor
oughly novel treatise.  'rhe text of this work 
is c learly written and the subject is fu l ly 
i l lustrat�d w i t h  halftone engravings and l ine 
cuts,  sho wing the submarine to rpedo boa t both 
ashore and afloat.  The f rontispie<'e is a fine 
engraving showing the Russian battleship 
" Itetvisan " and the linited States submarine 
boat " H o l l a nd" in drydock a t  the sam� tim�. 
There are <,hapters of the book devoted to a I 
des("rip tion of the modern British and ( ' n i ted 
tHates submarine. which is  pra<" t ie a l l y  t he 
same thing as saying that they a re devoted to 
the desc ription of the " H o l l and" boat. as this  
type is b e i n g  u s e d  with p r a c t i c a l l y  l i t t l e  var'a· 
t ion by both navies. Excellent ("hapters are 
those entit led "The "Iorality of Submarine 
\Yarfa re: ' and "The Sublna rine in Action:'  the 
latter dealing with the actual experience as 
gained with these craft. Due credit is given 
to the efforts of early Inventors, and a whole 
chapter i s  given to the submarine during 
America's civil war. rJ'Ihe work ean be cor
dially recommended to those who wish to be 
in tou("h with the latest deve lopments of this 
type of war c raft. 

WI:"D VELOCITY AN]) FLUCTUATIONS OF 
WATER LEVEL ON LAKE ERIE. Pre· 
pared under the direction of Willis 
L .  Moore, Chief of U.  S.  Weather 
Bureau. By Alfred J. Henry, Pro
fessor of Meteorology. Washington : 

NOVEMBER Il 1902. 
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Government Printing Office. 1902.  

METEOROLOGICAL OBSERVATIONS MADE A T  
TIl E  PERTH OBSERVATOHY AND OTHt;U 
PLACES IN WESTEUN AUSTUAUA Duu· 
ING THE YEAH 1900.  Under the di· 
rection of W. Ernest Cooke, M.A.,  
F.R.A.S. ,  Government Astronomer. 
Perth. 1901. Pp. 1 21 -

THE RELIABILITY OF THE WHITE 
HAS BEEN PROVED BEYOND QUESTION. 

I n  the sooell1i1e Reliahility Co ntest from New York to Boston and return ar
ranged by the Automobile Club of America, three White Steam Stan hopes cov�red 
the distance, without stop or trouble of any kind, a perfect performance. 

Two White Delivery Wagons (the only delivery wllgon s  ever completing an 
endurance contest) t also proved t h eir reliability by coming through without mishap. 
. These remarkahl e results i mmediately following the English endurance rullIn whIch the W h ite was one of the two mach ines out of seventy to make a perfect 
record-proves beyond a shadow of doubt the perfection and trustworthiness of the 
White motive power. It can he depended npon a t  all times and under all  conditions. 

Write ftJr full particulars, illcludilll( Prof. Thurston's report on OUr steam !!ellerator, alld the official reports of important elldUrallCe contests. 

THE E A.STERN OBUQUE Auc OF THE UNITED 
STATES AND OSCULATING SPHEROlll . 
By Charles A. Shott, U. S. Coast and 
Geodetic Survey. Special Publica· 
tion No. 7 .  Washington : Govern· 
ment Printing Office. 1902.  Pp. 393 . WHITE SEWING MACHINE CO. (Automobile Department) , Cleveland, Ohio 
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One 'BEST' Light 
Gives more Light than 

Six Electric Lights, or Ten 
Kerosene Lamps or One 

Hundred Candles, and 
Costs less 1han 

Kerosene. 
Bums 90% Air 10% Gas 

Air hi  free. The Lamp Dlakes aU 
tbe ga8 p('('ded. f::f�e�r;Kt�l'iou�eilhl�� ��1 t 

N", 'i..,.oke 1 No Odo r !  Hang or set 
it anywhere. Over 100 Styles. 

AOENTS W II.NTED 

THE BEST LIGHT CO .. 
fl7 E. 6th St., tanton, Ohio. 

d U ST P U B L I S H E D  

Practical Pointers 
For Paten tees 

C9ntalnlng Valuable IoIormatlon and Advice on 
THE SALE OF PATENTS. 

��s��':.��de��1� �v���o�:�� N:!���� ��J�°ln;��l��: 
By F. 

A. CRESEE, M. E. 
144 Pages. Cloth. Price, $1 .00. 
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r!TENT� 
THE WEALTH 

P!TENT� Stars m the Cluster GiJ Centaun. By 
Solon I .  Bailey, Associ�te Professor Of NATIONS of Astronomy. Cambndge, M ass . : . 
Published by the Observatory. 1902.  _____________ _ 

Quarto. Pp. 252 .  

STU])IES IN HETEUOGENESIS. 
ton Bastian. Part I I .  
Edinburgh : Williams I Large 8vo. Pp. 147, 
$1 .50 .  

By H. Chari· 
London and 
& Norgate. 
xvii .  Price 

! SllBJECT LIST OF WORKS ON DOMESTIC 
ECONOMY, FOODS AN]) BEVERAGES.  In· 
cluding the culture of cacao, coffee, 
barley, hops, sugar, tea and the 
grape. I n  the Library of the Patent 
Office, London. 1902.  Pp. 136 .  

ELEMENTARY COAL MINING. By George 
L. Kerr, M.E., M. Inst.M.E. London : 
Charles Griffin & Co., Ltd.  Phila· 
delphia : J. B. Lippincott Company. 
1902. Pp. 225. 16mo. Price $1 .25 .  

T h i s  book is a n  abridged edition of Kerr'R 
" Practical ('oal Mining." and was publ ished 
with the view of 'meeting the requirements of 
those ("ommencing the study o f  mining. No 
doubt the book will probably also be of service 
to miners and workmen who may desire to 

THIS Is the most pract.ical, up·tv·date bonk pub- obtain some theoretical  knowledge of their  lished in the interest of pa
.
tentees, setting forth work . 

��n��te�t';,\!!O?� t'::R�Wi� PJie\�ep�';,�t��C��s�� We have received from Alexander written expreSSlY for Patentees by a practical 

A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 

grant licenses 'to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with yoti in person or by letter as to the probable patent
ability of your invention. 

some ofJth�e��g:i ::c��:B�:r��v���cir��!i ���eJ!��ce of Koeh, of Darmstadt, three large folios which 
It gives exactly that information and advice about may w e l l  be reckoned among the most hand· 

�:��6�n:J'�,:g�rdt�g�i���u;gc�:sr��������ln'{.1�;: i�d some architectural publications which have 
will save the cost of many expenSIve experiments as come t o  our notice. The three works form ::!\i�n�Ulf c6�\�r��en�t:d;'��tf:ea���t� ����y����j�: part of a series on interior decoration written 
tlou and is published in the interest. of the Patentee by well  recognized masters of that art. The 

�¥g:m��?o����l��PJ:�B i�itr:ni:�leb�\�St�C�&�Ti<i���� three works which we have received are w rlt-
Iy bandle his patent successfully, economically and ten respectively by Mr. Baillie Scott, of Lon· 

pro¥����;' ava8t =ount of valuable inform3tion alon� don : !\I r . Charles Rennie Mackintosh, of Glas· 

���e���;.!'� r":a�i��\r f�g�'i%�I:;gn��J;;n�iI;:J'e':r�1: gow : and Leopold Bauer. of Vienna. The pub. 
tent l i cat ions have been prepared with a care that pa • orSend for lliscriptive rircular. does cred : t  to their authors. ArtIstically they 

M U ]I(  ]I( &.. C O . ..  I I�ave nothing t o  be desired. The print ing is 

Publi8h8l'8, 36 1 Broadway, New York. admirable and the plates beautifully colored. 

Hand Book on Patents, Trade Marks, Etc. ,  Sent Free on Appl ication. 

MUNN CO . •  Solicitors 'if Patents. 
Branch Office. Main Omce, 625 F Street, Washington, D. C. 361 B�OADW A Y. NEW YO�K. 
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and profit by my experience ? If you are in doubt how you can improve 
your position in life ; if you feel that your work is not what you are best fit

ted for ; that you are not earn ing as much salary as you ought-write to me at once. 
I wish that you might sit for one short half hour in one of the easy chairs in my 

l ibrary ; then we could talk to each other face to face. However, you can write me. 
Tell me what you are doing, and how much you are earning. Tell me whether you like 

your present employment. Perhaps you feel that your talent demands another line of 
work , yet you dare not consider giving up your present employment, because you must 
live. Perhaps you would l ike some one to advise you what to do. 

My position as President of a great educational institution brings me into close and 
confidential relations with young people in all parts of the country. Whatever your 

d ifficulty may be, it is  more than likely that I have given advice to many others si milar
ly troubled . Few men have been more fortunate than I i n  having an opportunity to 
study the needs of the young people of our counrry, and the best method of starting 
them right. 

Our school , the Correspondence Institute of America, of Scranton, Pa.,  offers 
the following courses for home study : 

ELECTRICA L ENGINEERING (including INTERIOR WIRING and LIGHTING, ELEC= 
TRIC RAILWAYS, and TELEPHONE and TELEGRAPH ENGINEERI NG), 

PRACTICAL ELECTRICITY, ILLUSTRATING, CARICATURE, AD- WRITING, 
JOURNALlSn, PROOF-READING, BOOKKEEPING and STENOGRAPHY. 

I have said that I would help you , and I will do so if you will place yourself 
in my hands. Send in your name and address and some recommendations ,  and the 
Directors of my school will , I believe, issue you a 

FREE TVITION CONTRACT 
This contract means that there will absolutely be n o  expense to you for tuition 

while you are studying w ith the school , even though you may study for two or three 

30 1 

years . The only cost to you will be the expense of postage and instruction papers . / 
an d these incidental expenses may be taken care of by you during the first four 
months. Furthermore, this contract reads that no tuition fee will be col lected from 
you until the school has placed you in a permanent position . Take my advice, and 
look into this Free Tuition Contract. 

I would state also that our Sales Department finds a market for our student 's 
work in Illustrating and Ad-Writing. I don 't mean to say that they buy everything 
that is sent in to them ; they do buy, however, good work. 

If any of our courses interest you, be sure and mention the subj ect when you write me. Address a personal letter to my private office, and tel l me 
what your trouble seems to be.  If, through my experience, my advice may be of value to you, I shall be pleased to give you all the assistance in my power. 

.A L T  F .  C L A R K �  PR E S I D E N T  

COR RESPONDENCE INSTITUTE of AMERICA Box 689. SC�ANTON, PA. 

WAR OFF ICE  
FOR TRACTO RS 

COM PETITION 
FOR 

P U R P OSES .  M ILITARY 
The Competition for Tractors for Military 
Purposes which was announced for the 
Spring of 1903 wi\! be postponed until the 
month of October, 1903. 
Intending Competitors should apply on 
the 1st of October, 1�()2. fur forms of entry 
for this Competition to the Secretary, 

Mechanical Transport Committee, 
War Office, Horse Guards, 

Whitehall, i:\. W. 

These 1m'ms rnmst be completecl and returned to the Secre
tary, Mechanical 1'ransJ-Ifwt Committee, not later than 
January 1, mOB. 

vegetable gardening, grain strowlng, 
culture, poultry. climate, 80il ,  water, 

power, markets, manufacturing fa
cilities, wages, etc. 

For printed matter and other information write 
CALIFORNI A  PROMOTION C O M M ITTEE 

Bepreaelltilli Itate commerclll OrBalllzatloll1 
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SAN fRANCISCO. CALIFORNIA 

They are l\iechanically Correct, 
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N OW R E A D Y  S E N D  FOR C O PY 
11�JEFFR[Y M FG .  CO COLUMBUS,O U S A  

Patented Specialties Wanted 
We want to buy or manufacture, on royalty, patented 

articles of merit of any kind. 
Pan·American Acetylene Co . ,  4 9 1 E l l i cott Sq. ,  Buffalo.  

PUZZLE  J " Mental Nn1 s."-Can you crack 'em ? 
" Kuots. "-l00 catch problems. 

B 0 0 K S l "  14UO Conundrums and Riddles." 
.. Great American Puzzle Book." 

l Oco each, all 4 for 30c., postpaid. 
Home S u p p l y  C o . ,  Dept.  5 6 ,  1 3 2 Nassau St . ,  New York.  

PRACTI C A L  BOOK on ELECTRIC BELLS 
Showing how any one can put up. PrICe 10 cents. 

Gente. & Miller, 1503 Columbia Av .. l'hUade\phla, Pa. 

H A ROW ARE �Pe��!rlt�:�h�����
ing

�x���hie���i 
work and Models. i'fc»;>'T & MOORl'. 851)th A v., Chicago 
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M

s10':J� \�tfe�8: 
Wimshurst Machine. Telegraph Instrument. ElectrIc 
Bell, 6 Books, 10 cents each. MATHE MATICIANS WANTED I Bnbier Pub. Co., Box S, Lynn, MaS� 

" 
I can place a few hi�h-grade mathematicians in a T H I S  B E ATS N EW J E RS E Y . " 

position to earn $4.000 to $10,000 a year, with con�enial I Cbarters procured under South Dakota laws for a few 
and luxnriant surroundin"rs. htate age, education and dollarE. Write for Corporation laws, blanks, by-laws 
�1�f:��1��ia. 

Address PRES ] J)ENT, P. O. Box 1584, 
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L
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s�t Hecretary 
'''or Men Bnd " r  ODlen. If you are well and strong we c'l-a 
l Ilstruet you ill a few months. Instruction by mail or at our Insti
tute. Six private tuton;, graduate!'! from Yal .. anti Hun�Hrian Uni
yersitie!'l. VlT e hHve no tmllhle ill fi ndilllC pO!'litiolls for our gradUates. 
Frt'e instrlletion by mail (the only ('ost being' pO!'ltage awl Instruction 
papers w hile you are studying witt. liS). "'Trite tor finelv-illustrat-
eu IJro!'lpeetns of our J nstit'nte, 

• 

Mft<' I.c,\-'y InMtitute of" .·hYMI('sl Culture, 
Corre!'!{JOIulence Dept. �. HOTEl, ST, (' RORG E, BROOKLYN, N. Y. 

H A R P E R S 
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$1.50 

Vultures 
A 
Novel of 
Russian 
Intrigue 
This is a n  exciting 
novel of love and ad
venture. The attaches 

HENR.Y 

of the dinlomatic foreign 
offi e < '  play an im!,ortant part . 

by 

SETON MERRIMAN 
Author tif 

"75he Sowers" 
HARPER 6. B ROTHERS. Fra n klin Square. New York 
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MVG. co . . �99 Clinton Street, �liIwaukee Wi • .  

neer. Drawings and Designs for Special Work. 
CHAS. W. G RAHA M ,  1 0 6 E. 2 8th Street, New York. 

EXPERT MODEL MAKERS, Models, Patterns, 
Dies & Novelties. F.xperiment

a\ work. WAGNER MFG. Co., 9 Mohawk St., Chicago, 111 .  
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Cement and Eng i neer ing N ews, 162 La Salle St., Chicago 

�d H A N D  GAS and GASOLINE EN GINES 
'Save 30 to 1)0 per cent. Second hand engines In 
stock from 1 to 20 h. p., a11 makes, all prices. Suitable for 
every power purpose. We can meet your wants, All 
engines in tboro�h order and guaranteed. Write for 
illustrated lists and state your wants. 

Callison Motor Co .. 271 West St., New York. 

I AIENTS In every county in the State to sell 
T r a n s p a r e n t  Handle Pocket 

WANTE D  Knives. Good commissions paid. 
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tions by which anyone can build a Launch or Row Boat 
for one·tentb the factory price. Address 

I BROOKS BOAT Ml<'G. CO., Bay City, Mich. 

SMALL  SPR INGS OF EVERY DESCR I PT ION  
F L AT O R  R O U N D  W I R E , S T E E L O R  B R A S S . 
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THE 
W I N T O N  

Beyond question the most luxuriouB and 
completp. h igh grade automobile ever man
ufactured in America. 
It. will be in the bands of agents and at 
our brauch depots in a very few weeks. 
Twenty H. P. motor, new body desillll, etc. 
If interested in knowing more, write us. 

THF. WINTON MOTOR CA RRIAGE CO •• 
Faetory and General Offices, CLEVELA ND, 0., U.S.A. 

NEW YORK CHICAGO BOSTON PHJ LADELPHIA 

S I An varieties at lowe�t prtces. Best Railroad ca OS Track and Wag-on o r  Stock Scales made. 
Also lOOJ useful artICles. including Sates, 
Sewing .\-lachines, Bicycle�. Touls. etc. Save 

Money. Lists Free. CHICAGO SCAL E co., Chicago, III 

Crestmobi l e  
PRICE $600 

Speed and Comfort 

CREST � F G. CO., 
Cambrldae, WBS&' 

PRICE $700. 
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e
::�r�gr,;g Imaginable has been said in commendation of lts style and beauty. Get our catalog. . 

SPAULDING AUTOMOBILE & MOTOR CO . ,  Buffalo, N. Y.  

O U R  STEAilI C A RRIAGES EXCEL I N  

EASE of HANDLING 

r 

Reliability, Runninll 
�:3�t��:b. �����p. 
ble to tell all about 
tbem here. Write 
us for catalogue. In
quiries cbeerfully 
answered. Desir
able 8Ilents wanted. 
THE CONRAD 
MOTOR CARRIAGE 

M PANY, 
1417 Niagara St. 
BUI;:FALO, N. Y. 

'I 'ired 
Razor 

! f a  razor doesn't cut properly It 
hasn' t been sharpened properly. 
You can ' t  keep a good raz o r  good 
without a good razor strop. 

TORREY 
STROPS 

are better than others be· 
cause t h ey are m ade solely to 
sharpen razors. 

Torre .... ('u�hion Strops, 5Oe , 75et $1.00, IL")J a : l l l$2.00. Torrey Swing Strop;; , 50c ,  'l;)c,  $ 1 .00 a n d  $l .f.O. Foe:. t postpaid if 
your dealer callnot.supply y o u .  Send40 
tor trial  pa{' k n ge of Torrey's Strop 
Dressi I lg '  goud for Rny strop. Catalogue 
and yal uable book all s h :t y i llg and keep· 
ing a razor in ordeT sent free on request. 

SPECIAL SCISSORS OFFER. 
Send 25 cents and the address of a man 

who s h aves . a n d  we will send you 8. pair 
of Torrey's Best 'l5·cent Scissors-large, 
medium. or small. Money refunded if 
not satisfactory. 

J. It. TO'RREY " CO. , P. O. Box .4" Woreeater, B&a8. 

Scientific America!\. 

Waltham Watches. 
" Rich in good works." 

UThe Perfedea American Watch, " an illustrate" 
'hook 

of interesting information ahout watches, will he sent 
free uoon request. 

·American Waltham Walch Company, 
Waltham, Mass. 

Employer 
and 

Operator 
agree in praise of the Remington 

TYPEWRITER 
To the Employer it means more 

and better work. 

To the Operator it means quicker 
and easier work. 

WYCKOFF, SEAMANS & BENEDICT 
(Remington Typewriter Company) 

327 BROADWAY NEw YORK. 

SA VE COAL BILLS 
by  reducing friction on  the piston-rod. 
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Iron Co., Pottstown, Pa. Its s l iding wedges auto
matically adjust themselves to the ·rod with the 
Jeast possible pressure, lessening friction. and SRV
insr time, trouble and packing, hB well as fuel. F R E E rr��� �\�el !n����� �i��;r��
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enough uP.P. P." to pack his en�ine or pump. 
Send dimensions of stuffing box. 

QUAKER CITY R U B BER CO • •  

40,. Market St., Philadelphia. Pa .. U.S.A. 

PATENT AERIAL 

ROPE TRAMW AY 

' 1 I VELOCITY OF ICE BOATS.-A COL-Hlyne' -Apper'On Automobl e l ection of Interestiul< letters to �he editor of the SOIEN-U � '" TIFIC AMERICAN on the questIOn of the speed of Ice The Most Practical Automobile in the World. �a�r
t
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LON G I!ilLANU EN UrRAN CE CONTEST. trated with 10 explanatory diagrams. Contained in SCI-
WE WON both years ; the only make to do so. ENTIFIC AMERICAN �UPPLEM ENT, No. 214. Price 10 

EVERY TYPE WE MAKE HAS cents. To be had at this office and from all newsdealers. 
WON THE 
BLUE R I BBON.  
Surrey, 9 h. p., 
(four pSSRtmgers), 

'U, 800. 
Phaetun, 9 h. p., 
(two passengers), 

.1,500. 
RunabouJb. p., 
(two passengers), 

.1,200. 
We have never entered a contest that we have not won . 

We ���\��z�r 
f�e;o:�hine8 on ��l��l���l:r;iih all 

our latest improvements ready for immediate delivery. 

THE HAYNES·APPERSON COMPANY, KOKOMO, IND .  (Th� olde�t makers o f  gasoline cars i n  America. 
The details of a motor car cannot be perfected in one season). 

NIW INGLAND WATCHIS 
have a world-wide reputation 
gained by results as accurate 
!�:�
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complete watches. Catalogs 
sent on req nest. 

T H E  N E W  E N C LA N D  WATCH CO. 
3 7  & 39 Maiden Lane 131 Wabasb Ave., 

New York Chicago. 
Ulaus Spreckels Building, San Francisco. 

Orient Motor Cycle. 

Fitted witb the New Orient 3 H. P. Motor. 
�peed over 40 l\lilps per hour. 

The Most Powerful Motor Bicycle in the World. 
Write for Particulars. Agents Wanted. 

W ALTHAM MFG. CO .. Waltham. Mass. 

Paint or Whitewash the 
Easy .. Economical Way 

Save 90% 
Hook's Pneumatic Coating Machine 
Equals Twenty Men With Brushes 
will paint or whitewash in one-tenth the 
time it takes by hand, with better results 
as to appearance and durability ; cleaner 
than brush-work ; no scaffolds nor ladders 
required. No one spendi ng $35.00 for paint. 
ing or whitewashing can afford not to ha·ve 
this wonderful labor-saving device. Any· 
one can operate it. Figure out the saving In labor. 

" STAY-THERE " PAINT 
(Weatber·proof and Flre·proof) 

A substitute for oil paillt at one_fifth the cost. Better 
and as cheap as whitewasb. 

Our twenty-four page book tells the tale. We shall ap
preciate your enquiry. D lOKERMAN'S DURABLE 9 

AMERrcA� DESK '" STOOL CO., "t1.'1(1 !,,�\I 33 Howard St., just East of <liM B'way. U�Jt'J ' New York City. _ ___ _ _ 

P. B. HOOK, I1021 Hook Bldg .. Hudson, Mich., U. S. A. 

NOVEMBER I ,  190�. 

�ff4i�A�5 
-M AD E. AT KE.Y WE.STJ-

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest I:lends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 

C OLD GALVAN I Z I N G . 
A M E R I CAN PROCE S S .  N O  R O YA LT I ES. 

SAMPLES A N o l N FORMATION O N  APPLICAT I O N . 

FREE  

N I C K E L 
AND 

ElectrD- Plating 
Apparatus and Material. 

THE 

& V a n W i n k le 
co., 

Ne",' n l' li .  � . J .  
136 Liberty St., N .  Y. 

30 & S2 S. Canal St. 
CbiC8ll0. 

S PECIAL OFFER 
to the Readers '!f 

fShe Scientific Am erican. 
(;ood for at) days. 

A Beautiful Imported China Tea Ret (56 pieces). or Toi· 
let Set, Parlor Lump. Clock. \Vatch . and many other 
articles too numerous to mention. FllEE with club 
order of 20 Ib�. of our New Crop 'l'ea, 6Oc. a lb., or 20 Ibs. 
of Great American BaKing Powder, 450. R. lb. 1'hi s  ad
vertisement must accompany order by mail or at store. 

THE HREAT A MERICAN TEA CO • •  
P. O. Box 289. 31 and 33 Vesey St., New York. 

AI N SL[['S 
NOVEMBER NUMBER 

OUT TO-DA Y. 

160 n· Sr"o. OF CLEVC>l rH ... � FICTION B Y  
. FanrousAuthors of the day 

30 STORICS. STORI£TT£S. 310 
7 DIALOGUCS. C S S A  Y S  7 AND POCMS • • • • •  

Complete In thIs Nunrber. 

�� A 
lIIIercenary 

lIIIarriage. " 
A Nov.1 by Cthel Watts Mumford 

"The Pace of an Ange l . "  by ROBERT H ICHENS 
"The (JUded Oang, " by EDOAR SAL TUS 
"The Champions of Charity , "  by CAROLINE DUER 
" Among tbe Philistines, " by HERBERT E. HAMBLEN 
"The Tlt-Tat-Toe Club, - ·  \ly CAROLYN WELLS 

Anrong Other ContrIbutors a .. e ,  

LLOYD OSBOURNE, OEO . BARRY MALLON, 
NORnAN DUII.CAN, JULIEN OORDON, 
ELIZABETH DUER, HARVEY SUTHERLAND, 
KATE nASTERSON ,PRANK DEMPSTER SHERMAN 
E. S. V AN ZILE, O EOROE H. BRENNAN, 
JOE LINCOLN, ELLA WHEE ... ER WILCOX. 

And Others. 

On Sale Everywhere 

15 W��NI�J�g��;���;.�� 15 
_____ has been printed, w e  urge onr 
plltroll8 to Necure their AINSLEE'S to·clay. The 

tENTS �:��:ft��t���i����.
was sold out. within two CEN fS 

noiWER AIR PUMP SltA:C�;��(,�� 1'"1 M A LT B Y ADDR E S S  N �  I I  e l l  NTO N 5T BROOKLYN NY 

BE RRYM A N  Heaters 
BENJ. F.  KELLEY & SON,  9 1  Liberty St . ,  New York. 

Manufacturers of the ( K FI.Ll�Y PATENT) Improved 
Berryman water tube Feed Water Heater and P\�ri1ter. 
A thoroughly up·to-date, re1iable and efficient iteater. 
Made to stand the highest pressure and 80 constructed 
as to be utterly indestructible by the heavie.dt boHer 
pressure it is possible to car:ly. Write for cata10flue. 

TH E HIGHEST EFFICIENCY 

J ESSO P  S S - E LTHB�'b[r 
F O R  T O O L S ,  S AW 5 E: TC . 

W"! .J E S SOP & S O N S  t.:2 91 JOHN 5T. NEW YORK 

© 1902 SCIENTIFIC AMERICAN, INC.




