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GOVERNMEN T  DRY DOCK AT PORT ORCHARD, PUGET 

SOUND, WASHINGTON. 
BY A. M'L. HAWKS, C.B. 

By the successful docking of the United States 
steamer Monterey on April 22 of this year, the official 
test of the Government Dry Dock at Port Orchard, 
Washington, was made under the supervision of a 
commission consisting of Capt. Ludlow of the Monterey 
and Naval Constructor Baxter and Engineer Matson 
of the Mare Island Navy Yard. Plans and specifications 
for this dock were drawn under Mr. T. Endicott, C.E., 
U . S . N., of the Bureau of Yards and Docks. F. C.  
Prindle, C.E. ,  U . S . N . ,  has been in direct charge of con
struction. 

The new dock, which is 675 feet long by 130 feet wide 
on coping, and 579 feet long by 67 feet wide on the bot
tom, is the largest on the Pacific coast, and is at pres
ent the largest in the U nited States (the Brooklyn dock 
when completed will be 20 feet longer, but will have 2 
feet less water over the sill) and it takes rank as one of 
the big docks of the world. It will give this govern
JIlent pre-eminence in Pacific waters, as it alone can 
dock any vessel now afloat, avoiding a visit to Atlantic 
waters. In point of size it is considerably larger than 
its nearest competitors on the Pacific coast, being about 
140 feet longer than the Mare Island dock, and 200 feet 
longer than the Esquimault dock (nea� Victoria, B.C . ) ,  
while a s  to cost, it w a s  but about $600,000, a s  compared 
with $3, 000, 000 for each of the others. 

'I.'he work has been carried out by Byron Barlow & 
Company, of Tacoma, Washington, under contract dated 
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October 29, 1892. The original contract was for a dock 
529 feet long by 67 feet wide, and called for completion 
in 36 months. In March, 1893, it was supplemented by 
an agreement for lengthening the dock 50 feet, with a 
time allowance of 3� months ; and again, in July, 1893, 
some modifications were made and extra work added, 
with a further time allowance of 4 months. The origi
nal contract has been completed (together with the first 
supplement) for some time, and work under the second 
supplement is approaching complet.ion, everything per
taining to the dock itself being finished. 

The dock is built entirely of wood, save the concrete 
in the floor foundation and the concrete and masonry 
entrance. The entrance sill  is of green sandstone, with 
a dressed granite gate seat facing of the massive ma
sonry type, upon a concrete foundation of monolithic 
form resting on a pile and stringer grillage. The clear 
opening of the entrance IS 92 feet wide, with 30 feet 
depth of water over the sill at mean high water. 

The bottom of the dock rests on about 8, 000 piles, 
driven in a solid cluster down the center of the dock, 
where the keel blocks rest ; and in rows 4 feet between 
centers laterally and 3 feet between centers longitudin
ally over all the remainder of the bottom. 

These piles are capped with 12 inch X 12 inch longi
tudinal stringers, drift-bolted to the piles; and crossing 
these stringers are lateral timbers 14 inches X 16 inches, 
each being 72 feet long, the full width of the dock. Under 
this timber grill is a system of drains leading to the 
pump well. A mass of con crete 3 feet thick fills all the 
spaces in the grill to the level of the middle of the top 
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timbers and forms the floor of the dock. A false floor of 
3 inch plank is laid with a 7 inch space between the 
concrete and the planking, and with � inch spacing be
tween planks, for the purpose of readily dry ing the 
working floor. Sheet piling was driven, completely en
circling the bottom of the dock, to preven t leakage. 

The sides of the dock are founded on piles driven 
at an angle of about 30 degrees from the vertical, in 
rows 4 feet between centers laterally and 9 feet between 
centers up the slopes. Upon these piles are 10 inch X 
14 inch timbers standing on the incline of the side walls 
of the dOClk, securely tied to the lower part of the piles 
by braces, and butting against the 14 inch X 16 Inch 
lateral timbers in the bottom. Clay puddle is filled in 
to the level of these timbers, and directly on them are 
fastened the 11 inch X 11 inch stringers which form the 
altar steps of the dock. About 25 feet back from the 
top of the sides of the dock is driven another row of 
sheet piling entirely around the sides and end, to pre
vent any surface seepage d own behind the altars. 

The caisson gate wh ich closes the entrance of the 
dock is the largest in the world. It has a length of 
94'9 feet ; breadth at top, 13 feet ; extreme moulded 
breadth, 24 feet; and extreme depth, 39 feet. It is in 
the shape of a double ended boat, built of steel, having 
ItS greatest breadth at about one-half of its height. It 
has a top deck of wood, and a main and lower decks of 
steel. The top deck is clear, save for a windlass 
and the funnel of the boiler. On the main and lower 
decks are the boiler, engine and centrifugal pump, 

(Continued on page 266.) 
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J titutifit !tUttitJu. 
THE ARTISTIC ELEMENT IN ENGINEERING. 

Although we have recently spoken at some length on 
the question of the artistic element in engineering, we 
feel that the subject is of such practical importance as 
to warrant this early return to it. At the recent meet· 
ing of the American Association for the Advancement 
of Science, held in Buffalo, Prof. Frank O. Marvin made 
this matter the subj ect of a lengthy and admirable ad
dress, which will be found in the current issue of the 
SCIENTIFIC AMERICAN SUPPLEMENT. 

It is gratifying, b ut not a matter for surprise, that 
the interest in this question, which has recently been 
awakened, 01' rather reawakened, by Commissioner 
Wales' suggestions regarding the new East River 
Bridge, New York, has met with a hearty response from 
engineers and the technical press in general. That 
there is no necessary antagonism between that which 
is useful and that which is artistic is a fact which ap
pears to be now generally understood, and the day is 
coming when it will be realized that these two elements 
are, in the nature of things, closely associated in the 
best works of construction. 

Prof. Marvin defines the three elements of design as 
the scientific, the resthetic, and the financial, and claims 
that " the current engineering practice gi ves great at
tention to the first and last of these elements, but l ittle 
comparatively to the second. " While admitting the 
truth of this statement, it is but just to say that the 
fault does not lie with the engineer so much as in the 
conditions under which he works. The final voice 
which the financial element too often has in the deter
mination of designs and the awarding of contracts has 
tied the engineer down to a hard and fast considera
tion of the scientific elements of design alone. His 
knowledge is directed to a calculation of the least pos
sible amount of material that will serve the purpose ; 
and the general outlines into which he forms his design 
are determined by the same considerations. When the 
boards which control our public works and the man
agement of the great industrial corporations make it 
clearly understood that, in j udging competitive designs 
and awarding contracts, the artistic element will receive 
its full share of consideration, we shall see a marked 
effect upon engineering work as a whole. While a 
structure which is designed upon purely utilitarian 
lines will always have a certain beauty in the eyes of 
the professional man, who understands the meaning of 
its proportions, it does not follow that its outline will 
commend itself to the eye of the artist. Indeed, j udg
ing from the criticism in which those who profess to be 
artistically gifted more often than not indulge when 
speaking of engineering works, it would seem as though 
a design which is essentially scientific, and nothing 
more, can scarcely escape being essentially ugly. After 
making allowance, however, for the tendency to exag
geration which seems to be inseparable from artistic 
criticism, whether it be directed to a china vase or a 
steel viaduct, it remains true that the most scientific 
construction is not necessarily the most beautiful, and 
that a design whose proportions and details are modi
fied by abstract considerations of grace and beauty will 
probably cost something more, often considerably 
more, than one which is purely utilitarian-designed 
for the simple doing of useful work, without any regard 
for its appearance. 

If the three elements of design, the scientific, the 
resthetic, and the financial, were placed in the order in 
which, historically speaking, they have successively 
controlled the art of engineering in America, we should 
say that originally the financial element was the con
trolling influence. In the early days of engineering, 
when there was so much to be done and so little capital 
to do it with, considerations of imperative economy 
came first, and design had to be subordinated to the 
materials of construction. Where timber was cheap 
and metal dear, the more cumbersome material was 
freely used ; and fronl the same motives of economy 
the more bulky cast iron was placed where wrought 
iron or steel would have given equally reliable service 
and afforded a lighter and more artistic appearance. 
With the coming of the age of steel, and a more 
generous supply of capital, engineering developed more 
exact scientific methods. The old method of design, 
which was largely experimental and of the rule-of
thumb order, gave place to the formula and the testing 
machine. So thoroughly have American engineers 
worked out the scientii:.c method that they have 
evolved certain types ot construction which are strik
ingly different from anything to be found in any other 
part of the world. Indeed, it is safe to say, that for 
illustrations ot the strictest application of theoretical 
science to the art of construction, one must come to 
America. 

Having said this much, it must be admitted, on the 
other hand, that, judged from the standpoint of artistic 
merit, our engineering works do not equal those of 
France, at least in the department of civil engineering. 
The Frenchman is an artist to his finger tips, and he 
has shown the world that in the erection of great pub
lic works it is possible to produce dignity of outline, 
harmony of proportions, and teauty of detail, without XIII. T RA V i'lL AN [l EX l'LORATION.-Li Hung Chang's Trip Around the Worid.-So m e  of the Incidents of the Ch.lnese states·man's journeyo.-Aneedotes about the introduction of .ralhoads into China.-13 illustrations . . • • . • . . • • • • • • • • • • • • • • • • • • • ••••• . • • . • ••• • • • •  17303 
doing violence to the scientific elements of the design. 
Our engineers are masters of the science of deSign, and 
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there is no race that can build so swiftly or at less cost 
than we. It remains for us to develop that taste for 
the beautiful, and that mastery of Its prinCiples, which 
is the crowning glory of a race of builders, whatever 
be their age or clime. 

.... �. 
(JOIlIOUlllptiOIl of' Pet"oleum f"or Fuel. 

No official figures on the consumption of petroleum 
foriuel have been published since the statement pre
sented in the columns of the Shipping and Commer
cial List on January 17,  1 894. Then it was shown that 
the Ohio and Indiana oil .. fields had furnished for fuel 
purposes 7, 000, 000 barrels crude m 1890, a trifle over 
9, 500, 000 in 1891, about 1 1 , 000, 000 in 1 892, and 9, 000, 000 
in 1 893. The consumption dropped to 8, 000, 000 barrels 
in 1891, and last year the total sales of fuel were 7, 600,000 
barrels. Since January 1 the movement of crude for 
that purpose has continued at about the same ratio. 
The decline is owing to reduced production and higher 
prices. In 1 892, when consumption was at its highest 
point and producers were pushing the use of oil for fuel, 
the cost of Lima oil at the wells was 15 cents per barrel, 
in comparison with 72 cents as the average last year. The 
decreased yield of Pennsyl vania crude compelled refiners 
to give more consideration to the so-called Lima oil. 
By improved processes they brought the Ohio refined to 
perfection, and it is now as acceptable for export as any 
other grade of petroleum. For that reason much less 
crude is used for fuel, and unless production should 
largely increase, the volume uf business in fuel oil will 
continue to decrease, so far as the Ohio and Indiana 
fields are concerned. 

A different story comes from California, where the 
production last year was 800,000 barrels, against 400,000 
in 1 894, half of which was used for fuel and the bal
ance refined. Developments are rapidly increasing the 
oil wealth of that State, and until the oil is otherwise 
used great efforts are being made to push it forward as 
a fuel. It is now being used in locomotives with suc
cess, this feature being taken from Russia. The com
paratively new fuel is meeting with favor on the Pacific 
coast, as it cheapens the cost materially to many in
dustries and prevents a surplus. 

• I .... 
The Electric Sucker. 

In an article in Ueber Land und Meer on .. Electrical 
Phenomena in the Animal World," Dr. Fr5lich tells 
about a sucker first found in the Nile and its tributaries 
by modern scientific men in 1881, but well known to 
the ancient Egyptians as the" sucker thunderer god, " 
being worshiped as such in a sucker god temple in the 
city of the thunder sucker, or Oryrrhynchos. The rea
son they called it the thunder sucker instead of the 
•• thunder fish, " was because they knew of another fish, 
known to the English-speaking people as the electric 
cat (fish), to the Germans as the Zitterwels, or the shad 
that makes one tremble. It grows to a length of about 
a foot, of which the head and nose take up a quarter, 
and at the deepest part measures more than a quarter 
of its length. 

Just why the modern scientific men did not know of 
this fish before is a question a layman finds it hard to 
answer, except that the sucker is a bottomy fish. The 
old Egyptians probably learned of the animal after a 
Nile flood, when some philosopher was meditating over 
a mud puddle left b y  the receding water. He saw a 

funny fish struggling in the water, and, out of a desire 
for knowledge, reached for the fish and touched it. If 
there were any disciples of the philosopher hard by, 
they probably saw the philosopher act surprisingly-as 
the stoic Indian did when he got hold of a galvamc 
battery. Thereafter the fish was worshiped , having a 
name which associated it with the "thunder god of 
the skies, "  although the ancients knew nothing of elec
tricity according to the learned of to-day. 

A peculiar thing about the various electrical fish is 
that should one swim, even at a considerable distance 
fro m a human bather, the bather would khow of its 
proximity by an " electrIcal sensation, " while many of 
them have batteries actually fit to kill a horse on con
tact. These fish are far ahead of human beings in 
the matter of weapons, " for they stun their prey at a 

great distance in the water. " 
4 ...... 

Heat of" Flower-IiI. 

Herr G. Kraus has investigated the extent and pur
pose of the rise of temperature at the time of flowering 
within the spathe of various species of Acacere, Uycadere 
and Palmre. In Ceratozamia longifolia he found this 
elevation to take place only in the daytime, the maxi
mum attained being 38'5° C., or 1 1 '70 above that of the 
air. Similar results were obtained with Macrozamia. 
In the Acacere examined the period of maximum eleva
tion is more variable, but it is never in the night. In 
this order the seat of the elevation of temperature is 
not the reproductive organs themselves, but the club
shaped appendix to the inflorescence, and it is accom
panied by a rapid consumption of starch and sugar. 
All the plants in which this phenomenon occurs are en· 
tomophilous, and Dr. Stahl sees in it a contrivance for 
attracting insects to assist in pollination. - Annales 
J ard. Bot. Buitenzorg, 1896. 
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THE HEAVENS FOR OCTOBER. 

BY WILLIAM. R. BROOKS, M.A., F.R.A.B. 
MERCURY. 

J titutifit �tutritJu. 
Two KelDarkable Guns Cor (Joast Defense. 

The United States Ordnance Board is about to con
struct two guns of 16 inch and 12 inch caliber, both of 

Mercury is evening star at the opening of the month, them experhuental, and both possessing features of 
but too near the sun for observation. It comes into great interest and novelty. The 16 inch gun will be 
inferior conjunction on October eighth at four o'clock, remarkable for its weight and power, which will give it 

when it will be between the earth and sun. It then an undisputed claim to the title of the biggest gun in 
changes to morning star, and, pursuing its fleet onward 
course, it reaches its greatest western elongation 18° 26' 
on the twenty-fourth of the month, at 7 o'clock in the 
morning. This will be the best thue to observe Mer
cury as morning star, say for about a week before and 
after the 24th inst. Mercury will be in conjunction with 
the moon on the night of October sixth, when Mercury 
will be 2° north of the moon, which became new'- only 
seven hours before. 

VENUS. 

Venus is also evening star, and will begin to shine 
resplendently in the western gloaming during October. 
It is moving rapidly out from the sun's rays, and will 
be a conspicuous object for the rest of the year. By 
the middle of October it will- set an hour and a half 
after the sun. Venus will be in conjunction with the 
beautiful two-days old moon on the eighth at 4 o'clock 
in the afternoon, Venus being 5° 18' north of the moon. 
It will be in conjunction with Uranus on the early 
morning of the nineteenth, Venus being south of 
Uranus less than three-quarters of a degree. 

MARS. 

the world; the 12 inch weapon, which is to be a Brown 
segmental wire-wound gun, is being built to ascertain 
whether the good results which were obtained with the 
5 inch Brown gun, two years ago, can be repeated in 
a weapon of large caliber. 

The 16 inch gun will be 50 feet in length, will weigh 
125 tons, and will be capable of throwing a 2,370 pound 
projectile, with an initial velocity of 2,000 feet a second, 
to an extreme range of 16 miles. The charge of brown 
powder will weigh over half a ton. The outside dia
meter of the breech of the gun will be 5 feet 2 inches 
and the diameter of the breech opening 20 inches. The 
shell will be capable of penetrating 27� inches of steel 
at a distance of two miles. 

It will be noticed that while this is the most power
ful gun in the world, its caliber is not so great as that of 
some existing guns. There is no necessary connection 
between tho weight and power of a gun and its caliber. 

There are a couple of old. smooth bores in the vicinity 
of New York which already confer the distinction upon 
the United States government of possessing the larg
est calibered guns in existence, the diameter of the bore 
being 20 inches. Then, again, the English navy mounts 

This exceedingly interesting planet, which comes into some 16%; inch rifled guns and the Italian navy some 
opposition on the tenth of December next, and will 17 inch guns, of modern construction, which are of con
then be at its nearest approach to the earth at their siderably less power than the 16 inch gun now under 
opposition, may now be well observed by midnight. construction at the Watervliet Arsenal. 
On the first of the month it will be at a goo� elev�tion I There is only one big gun which will compare with 
at that hour, and by the last of October wIll be m eX- I the new weapon in power and this is the 16� inch 
cellent �osit!on �or telescopic scrutiny. Its hig� .north- Krupp breech loader exhibited at Chicago in 2 1893, 
ern decImatIOn IS very favorable for good defimtIOn. .[ which weighs 120 tons and fires a 2,204 pound shell with 

Already the great t�lescopes . 
are turned toward thIS an initial velocity of 1,981 feet a second. Its muzzle en

planet, and many of ItS markmgs have been seen to ergy is 60,002 foot tons, or 4,000 foot tons less than that 
wonderful advantage. Not only have the so-called of the Watervliet gun. 
canals been seen, but their duplication, a feature Sl) The comparative dimensions and performance of the 
long maintained by the able Italian astronomer Schia- great guns of the world are shown in the accompany
parelli alone, has been proved beyond a doubt. As ing table: 
opposition approaches, and the planet comes nearer to 
us, small telescopes of four to six inches aperture will 
reveal much to the persevering observer. 

About the 1st of October Mars is fifteen degrees east 
by north of Aldebaran, which star it now greatly sur
passes in brilliancy. Its rapil movement from night 
to night among the stars affords a splendid illustration 
of a planet's orbital motion. Mars will be in conjunc· 
tion with the moon on the 26th of the month, when 
t'�e planet will be three and one-half degrees south of 
the moon. 

JUPITER. 

Jupiter is in the morning sky, but, rising only about 
two hours before the sun, it is not well placed for tele
scopic observation. It is in conjunction with the 
moon on the 3d of the month, when it is one degree 
and forty minutes north of the moon, and again on 
the 31st, when it is two degrees and twenty-five minutes 
north of the moon. 

SATURN, URANUS AND NEPTUNE. 

Both Saturn and Uranus are low down in the western 
evening sky, and so near the sun as to be hidden from 
our view by his overpowering rays. Neptune is in the 
morning sky between the horns of Taurus, about two 
degrees west of the famous Crab nebula. 

COMETS. 

Three telescopic comets are now visible. Sperra's 
comet, discovered on August 31, and verified by the 
writer on September 4, is in Ursa Major, my latest ob
servation being on September 9, when it was in right 
ascension 14h. 11m. 20s.; declination north 55° 6'. It 
is moving easterly. 

Giacobini's comet was discovered at Nice, Septem
ber 4. It is in Serpentarius, and its positiqn at this 
writing is right ascension 17h. 4Om.; declination south 
9° 55'; moving southeast. 

Brooks' periodic comet, discovered by the writer in 
1889 and now returned to visibility after its seven years' 
journey around the sun, is apparently almost station
ary in Aquarius, on the left thigh of that figure. The 
position of the e.omet on October 1 is right ascension 
22h. 8m.; declination south 17° 29'. An illustrated article 
describing this comet was published in the SCIENTIFIC 
AMERICAN of August 22 of the present year. 

Smith Observatory, Geneva, N. Y. , September 18, 
1896. 

••••• 
'rhe Northland Under Water. 

The cabin decks of the steamship Northland, of the 
Great Northern line, lie under water in the slip where 
she was laid up for the winter at Duluth, Minn. It is 
suspected that the seacocks were opened the night of 
September 21, by some one, probably discharged em
ployes. The steamer cost $700,000, and is the finest on 
the lakes. The ruin of the interior decorations will 
make the loss considerable. She completed her season's 
trips between Duluth and Buffalo less than a fortnight 
ago. 

Builders. 

Watervliet Arsenal 16 
Krupp .. .. ........ . 16).2 
Armstrong.. .. .. . 16� 
Armstrong .. .. . . . . 117 

Penetration 
at muzzle. 

50 125 2.370 2,000 64,000 *33 in. steel 
46 120 2,204 ),981 1 60,000 42 in. iron 
4.3).2 110).2 1 ,800 �,087 54,390 37J1i " 

40 104 2,000 1,991l 55,030 38).2 .. 

* The equivalent penetration through iron would be abont 4 feet. 

At first thought it might seem that our government was 
taking a step backward in commencing the construction 
of these large guns at a time when foreign nations have 
abandoned them in favor of lighter weapons of 12 inch 
and 13 inch caliber; but, as a matter of fact, the con
ditions which put a stop to their construction have 
changed, and new conditions have arisen which call 
for these monster weapons to meet them. The 16%; 
inch guns failed, not in their destructive effects, which 
were enormous, but because of certain structural de
fects, which caused them to sag at the muzzle after 
firing a limited number of rounds. The system of 
building up adopted in the manufacture of large guns 
in the United States will entirely prevent this weakness. 
Moreover, at the time when the large guns fell into dis
favor it was found that guns of 12 inch and 13 inch 
caliber could be built which would effect an equal 
penetration through the best armor of that date. 

To-day, however, the introduction of the Harvey 
system of manufacture has raised the resisting power 
of armor plate so greatly that it bids fair to become 
more than a match for the 13 inch gun. Even at the 
testing grounds, where the shell has everything in its 
favor, it can scarcely get through a reforged Harvey 
plate; and when it is delivered at a passing ship, 
where the range is less certain, the blow less direct, 
and the exact location of the armor not known, the 
chances of penetrution are very slim. Now it is well 
understood that one successful penetration into the 
vitals of a ship is worth a dozen blows, however de· 
structive, that fail to get through. It is here that the 
value of the 125 ton gun comes in. Its penetration is 
about 35 per cent greater than that of the 13 inch gun, 
and its energy, or the crushing in effect which it exerts 
upon the side of the ship, is nearly double; the energy 
of the 13 inch gun being 33,627 foot tons and that of 
the 16 inch gun 64,000 foot tons. The gun now under 
construction is strictly experimental, and some idea of 
the costliness of these huge weapons is gained from the 
fact that it will take three years to complete it. 

The Ordnance and Fortification Board has recently 
made an allotment for a 12 inch Brown segmental wire
wound gun. This decision has been prompted by the 
successful tests of the 5 inch Brown gun two years ago, 
when 200 rounds were fired with very high pressures 
before any defect developed in the gun. Moreover, 

the British government has achieved such excellent re
sults with their wire-wound guns, built on the Long
ridge system, that they have adopted a 12 inch gun of 
this type as the main armament of the fleet. In the 
wire-wound gun the metal of the inner tube or liner is 
thrown into a state of initial compression by the enor
mous tension at which the wh'e wrapping is wound 
upon it. By this means it is able to withstand much 
greater powder pressures than a gun of the built up, 
hooped construction. As a consequence, a wire-wound 
gun may be built of the same weight as a hooped gun 
which will have far greater energy and penetration. 
What the system has done in the English navy is shown 
in the following comparison of its 12 inch hooped and 
12 inch wire guns. 

Natnre of Gnn. 
� it Ol 
� 

---
1� !n. h,?oped gun ... .. ......... .. 
12 m. WIre gun ................ . 

Tons. 
45 
46 

:g � Energy 
Developed. 

&3 0 
'0 � .s! '0 '0 ]� i ., � 1:1 • " 0= 
� � ::.l E-<dl �� 

� � ... Po< � -- -- -- -- --
Lb. F. S. F. T. F. T. F. T. 

714 1,892 18,060 420 61 
850 2,823 81,800 691 211l 

From this comparison it is seen that for the same 
total weight of weapon the energy is nearly doubll3 in 
the wire-wound gun. 

The peculiar feature of the Brown gun is that be
tween the inner tube and the wire coil is a set of steel 
staves, or longitudinal segments, which are bound to
gether by the steel wire "under a tension that will 
produce such a compression between the segments at 
their inner surface that they will not begin to open 
under ordinary powder pressures." The advantage of 
making the tube in segments is that a much higher 
quality of metal can be obtained than is possible in a 
solid tube. It will have the maximum longitudinal 
strength and a higher elastic limit for compression. 
Moreover, every segment may be carefully tested before 
it is put into the gun. 

We hope to give a more detailed description of the 
Brown segmental gun in a later issue. 

• I •• • 
Phosphorescence in DeveloplDent. 

A. Helheim draws attention to this subject in the 
Photographisches Archiv. After reciting the experi 
ments of Dr. N euhauss in 1892, Dr. Precht in 1895, and 
those of Lenard and Wolff in 1888, he writes that he 

. has had similar experience in studying the action of 
formaldehyde as a constituent of the developer. He 
made up a developer of-

Water . . . ... . .. ........ .. .. . .... . ........ ...... . . . 30 grammes. 
Pyrogallic acid .. . . . . ......... . . ......... .... ... ... , 1 gramme. 
Carbonate of soda . ... . .. . .. ............ . .. . . .. . ... . 1% grammes. 
Formaldehyde (40 per cent) .... . . . . ... .. ............. 2 grammes. 

The negative was over-exposed and fogged. After lay
ing aside a few minutes, the plate was seen to glimmer, 
first at the edges and then toward the center. The light 
was bluish-white, and observable even in presence of 
the dark room lamp. The phosphorescence appeared 
as soon as all moisture was absorbed from the surface, 
and lasted several minutes. Thinking the absorption 
an important factor, as the phosphorescence was im 
perceptible while the plate was in the dish, the writer 
tried the effect of another absorber of water, and added 
30 c. c. of alcohol to the developer. A very intense 
phosphorescence was at once visible. As it passed 
away, it could be revived by shaking the bottle. The 
addition of alcohol, of course, precipitated the car· 
bonate of soda, and produced shuilar conditions to those 
in the experiments of Lenard and Wolff, who poured 
pyrogallic acid developer into an equal quantity of 
saturated solution of alum.-British Journal of Photo
graphy. .. , . , . 

'rhe Load oC a Duat StorlD. 

Blown dust is a general and fanIiliar nuisance to 
housekeepers over the entire West. A minimum esti
mate, verified by direct observation, for the quantity 
of dust settling on floors during such storms is about a 
fourteenth of an ounce of dust on a surface of a square 
yard in half a day. A maximum estimate made on the 
basis of the above newspaper accounts would be at 
least five pounds to a square yard of surface for a storm 
lasting twenty-four hours. If we then suppose that a 
house that is twenty-four feet wide and thirty-two feet 
long has open crevices, which average a sixteenth of an 
inch in width and have a running length in windows 
and doors of one hundred and fifty feet, the wind may 
be supposed to enter half of these crevices with a 
velocity of five miles per hour for the time the storm 
lasts, or for twenty-four hours. The dust may be sup
posed to settle on not less than eighty-five square yards 
of surface, including floor space and horizontal surfaces 
of furniture. The minimum esthnate, based on these 
figures, gives us two hundred and twenty-five tons of 
dust to the cubic mile of air. The maximum esthuate 
would be one hundred and twenty-six thousand tons.
From Dust and Sand Storms in the West, by Prof. J. 
A. Udden, in Appletons' Popular Science Monthly. 
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AN IMPROVED RAIL FASTENIN G. 

A fastening with which the rail may be readily r.dj ust
ed laterally and longitudinally, the bolts being placed 
in position from above, is represented in the accom
panying illustration. It has been patented by Francis 
W. Wilson, and the improvement is being introduced 
by the New York Rail Insulation and Equipment Com
pany, of No. 200 Market Street, Newark, N. J . ,  manu
facturers of materials for track rail insulation which 
have been introduced on some large bridges and via
ducts, and applicable on all structures where auto
matic electrical signal devices are in use. Fig. 1 shows 
a cross section of the improved fastening, Fig. 2 being 
a view in perspective. On the rail plate, which rests on 
a metallic or other support, is a sound-deadening or 
insulating material on which rests .the base of the rail, 
each flange of which is engaged by a clip having an in-

WILSON'S RAIL FASTENING. 

clined surface, the sound-deadening or insulating ma
terial extending between the flange and the clip. The 
clip has an elongated aperture for the passage of a bolt, 
which also passes through an opening in an upper 
wedge-shaped clip whose base rests on an an gle iron 
secured to the metallic support. The bolt has at its 
lower end a flange or projection, directly over which 
one side of the bolt is flattened, forming a pathway for 
a key, preferably of soft iron or steel, so that when the 
key is driven down at the side of the bolt the lower 
end of the key will be curved outward by the flange 
to form a retaining lip engaging the under side of the 
support. \Vhen the lip is thus formed, as indicated on 
the right of the rail in Fig. 1, the bolt is drawn up by 
screwing up the nut resting on a washer on the upper 
cli p, whereby the rail clip is firmly secured in place. 
It is obvious that, by loosening the nut, the rail may 
be shifted longitudinally or laterally as desired. 

.. . . .  ., 
IN MEXIC A N  CATACOMBS. 

For a man who is not finical as to what becomes of 
his body after death, and wh o wants to economize in 
point of funeral expenses, Mexico is about as good a 
country in which to shuffle off this mortal coil as any. 
In fact, it  might be considered as quite the place for a 
gentleman in moderate circumstances to die, for there 
it is possible to get 
a third-class inter
ment including all 
the ad vantages of 
a first-rate burial, 
without the possi
bility 0 f y o u  r 
friends being a bit 
the wiser for at 
least five years. 
This is due to a 
system III vogue 
there of disposing 
of the dead, and 
while to the fru
gal man it o ff ers 
s o m e  i n d u c e 
ments, like all eco
nomy it is fraught 
with its inconve
n i ences. One of 
th ese is that a 
cheap interment 
means only a lease 
on a grave, with 
the corpse subject 
to removal at its 
expiration, a n d  
were most of us to 
die in Mexico we 
would rather pay 
a little extra and 
revel in the lux
ury of perpetual 
burial. 

J t itu tif it !mtritau. 
In some parts of Mexico the cemetery or panteon is 

inclosed with a great wall, which is nothing more or 
less than a huge vault, persons being buried in its sides. 
'.rhis wall is partitioned or compartmented off for that 
purpose. The graves or cells are about two feet wide, 
two feet high and six feet long, and are leased or sold 
outright to any who may have use for them. For $25 
you can rent a niche in the wall for five years, after 
which you must vacate for another tenant. Y our bones 
are then thrown into a charnel house, in a heap with a 
lot of other old bones, unless you should have become 
mummified in the meanwhile, in which case you are 
labeled and stood up against the wall, more out of re
spect for your staying qualities than any deference to 
your person. There your friends and relatives can 
come and visit you. If they had any inclination to 
steal you, they could easily do it, as you will be found 
to weigh not over five pounds. However, for an extra 
$25 you can get another five years' lease on your grave, 
and for $100 down you can get a guarantee that your 
bones will never be touched. 

The picture shown is the charnel house of the Pan
teon M unicipal of the city of Guanajuato, Mexico. It 
is an excellent one and will give a fair idea of the 
grewsome catacombs which are quite common through
out that country. In the foreground are the mum
mies, or, to be really correct, " stiffs, " as they are taken 
from the wall after their allotted time of burial. On 
their breasts can be distinctly seen the labels, telling 
who they are and from what niche they were removed. 
They are all known and called by their names when 
pomted out to visitors by those in charge. As can be 
seen in the illustration, that thoughtful-looking chap 
on the right was once a brilliant lawyer and a well 
known figure on the streets of Guanajuato. 

A true story is told of a woman who, after her hus
band's death, married again. One day she was paying 
a visit to this charnel house when she recognized the 
mummy of her first love leaning up against the wall. 
She went into hysterics at the ghastly sight, and as a 
result of this visit No. 1 was given a continuous place 
in the wall. 

There has been no reliable solution as yet for the 
cause of so many of these bodies mummifying, and as it 
seems to be a sort of kiln burning process t hat they go 
through, the question might present itself to the specu
lation of clay workers. In Mexico the sun is very hot, 
and it beats the livelong day on the wall of the pan
teon. 

As the compartments containing the bodies are all 
hermetically sealed, thIS i ntense heat is supposed to lile 
one of the causes in bringing about this mummified 
condition. \Vhether that is the case or not, they have 
certainly had a good burning when they are taken out, 
and it is yet to be decided whether the human clay is 
subject to vitrification in the right kind of a kiln. 

The foregoing facts were furnished to our contempo
rary Brick, to which we are indebted for the loan of 
the cut and particulars, by the Rev. J .  C .  Cartwright, 
of the Methodist Episcopal Mission, Guanaj uato, Mex
ico, who spent five years in that country and recently 
returned to Chicago for his health. Mr. Cartwright 
has made a deep study of Mexican life and habits. 

• • I • 
THE apparent diameter of the moon is greater in the 

Elorn valley (Finisterre, France), says Prometheus, 
than anywhere else. This is attributed to the high 
humidity of the air prevailing there. 

CURIOUS CATACOMBS IN MEXICO. 

A FRICTIONLESS BAND SAW GUIDE. 

The illustration represents a band saw guide de
signed to be practically frictionless, and with whieh 
there can be no perceptible vibration of the saw, thus 
insuring a clear cut through the wood. The improve
ment has been patented by John A. Martin, of Morgan
field, Ky. Fig. 1 shows the device in perspective, Fig. 
2 being a side view. The rear end piece of the frame is 
attached to a shallow cone block by two set screws, 
and a guide wheel carrying frame has pivotal bearings 
on screws passed through tapped openings in the side 
pieces. The upper end of the guide wheel carrying 
frame is adj ustable by a screw rotating in the back 
piece, and on the lower inclined end of this frame are 
boxings for the shaft of a grooved bearing wheel which 
engages the rear edge of the saw. Forward of this 
wheel are lateral guide or pressure disks adapted to 

MARTIN'S BAND SAW GUIDE. 

bear against the sides of the saw blade, and, by means 
of the screws in the shallow cone block, these disks 
may be given a small amount of lead or adjustment 
toward or from the base of the saw teeth, to prevent 
the saw from being pulled out of its pulleys when back
ing out of the work. 

. . .  ' . 
Celluloid a.. a MaterIal for Splill t  ... 

In the Central blatt fur Chirurgie, says the New York 
Medical Journal, Prof. Landerer and Dr. E. Kirsch 
mention the great drawbacks of plaster of Paris as a 
splint material-its weight and its proneness to become 
foul by absorbing sweat, urine, etc. They say that in 
the Medico-mechanical Institute of Stuttgart celluloid 
has been found an excellent substitute free from these 
disadvantages. A wide mouthed bottle is packed for 
about a quarter of its height with celluloid cut into 
small pieces and then filled with acetone. It is provid
ed with an airtight stopper to guard against evapora·· 
tion. From time to time it is opened and the contents 
are stirred with a stick. The celluloid dissolves III 
course of time. A plaster cast of the diseased or inj ur
ed part is covered with a moderately thick layer of felt 
or flann8i, and the celluloid solution is rubbed into 
this covering with the hands, which are to be protect · 
ed with leather gloves. This process should be repeat

ed from four to six 
times. '1' h e ad
vantages of t h e  
celluloid s p I i n  t s 
and c o r s e t s  are 
t h e  i r lightness, 
hardness, stabili
ty, elasticity, and 
cleanliness. 

A MUSTARD plas
ter made accord
ing to the follow 
ing directIOns will 
not b l i s t e r  the 
most s e n  s i t  i v e  
skin : T w o  tea,
spoonfuls of mus
tard, two of flour, 
two of g r 0 u n d 
ginger. Do not 
mix too dry. Place 
b e t w e e n  t w o  
pieces of old mus
lin and apply. If 
it burns too m uch 
at first, lay an ex
tra piece of mus
lin between it and 
the skin ; as the 
skin becomes ac
customed to the 
heat, take the ex
tra piece of muslin 
away. 
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Ca" rara's Ma rble quarries. 

The British vice consul at Spezia, in a report on the 
Carrara marble industry, says that last year the pro
duction of the quarries was 108, 951 tons of ordinary and 
statuary marble and 52, 360 tons of sawn and worked 
marble. 

The different kinds of marble in the market from the 
Massa-Carrara quarries are statuary or Carrara, pro
perly so called : Sicilian, veined, dove, and peacock. 
There are a few colored quarries, but their product is 
insignificant. Massa produces some colored marble. 
There is a quality of marble, perhaps the most rare, 
and for some purposes the most beautiful, known as 
" pavonazzo." or peacock. It has a creamy ground 
with b lood violet or purple markings or veins. Of the 
Sicilian (biancochiaro), blocks of almost any size can 
be obtained. It is only a question of transport. Blocks 
weighing as much as forty tons have been seen at Car
rara. A quarry of red marble has lately been worked 
near Garfagnana. 

The main valleys in which the quarries lie are the 
Ravaccione and Fantiscritti. To reach the Ravaccione 
a long valley of quarries has to be passed, at one end of 
which, named Crestola, the finest statuary marble is 
excavated, while at the other end the commonest 
" Sicilian " is found. Two explanations are given for 
naming the ordinary biancochiaro marble " SicilIan." 
One is that during the French occupation of Italy it 
was sent to Sicily and thence to England. The other 
that the vessels loading marble afterwal'd went to 
Sicily to complete their cargoes with fruit, etc. 

The number of quarries is estimated at 645, of which 
387 are worked. Of these, about 329 give SieiIian, 27 
statuary, 22 veined, 7 dove, and 2 peacock marble. The 
quarries give work to 4, 500 quarrymen, whose wages 
range from 8f. to 2f. a day. Another 1 , 000 men work in 
the towns a� the sawmills, studios, etc. ,  as sawyers, carv
ers, rub bers, and polishers. 

The conditions of labor in the marble district have 
undergone little change. Wages are much the same as 
they were twenty years ago, but the purchasing power 
has decreased, owing to the heavy taxation and en
hanced cost of living. Remedial measures to remove or 
mitigate the grievances that gave rise to the riots in 
1894 were proposed before they were quelled, but there 
has not been time to carry them all into effect. One of 
them, a fund to provide against accidents and their 
consequences, has been · raised by the addition of a 
small percentage to the tax levied on the output, 
known as " pedaggio. "  The sum thus raised during 
1895 was £1, 950, and five houses were built at the quar
ries to render first aid. 

Accidents and injuries are of daily occurrence. The 
serious ones are between 70 and 80 yearly, and those 
terminating fatally are about 8 per annum. The 
quarryman's life is not a pleasant one. He leaves his 
home often in -the small hours of the night, so as to be 
at his work soon after daylight. A huge slice of bread 
crammed i n t 0 his 
pocket is breakfast 
and dinner ; his sup
per will be a dish of 
c o  a r s e " minestra, " 
and perhaps a glass 
of sour wine ; meat 
he never tastes, un
less a little on Sun
d a y ; nevertheless, 
says the vice consul, 
he is a good fellow, 
rather rough spoken 
a n d  indifferent to 
his religious observ
ances, but thorough
ly honest. 

_ . ' 
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J citutific jlUtricau. 
THE NEW HIPPOPOTAMUS OF THE GARDEN OF 

PLANTS, OF PARIS. 

The most important of the acquisitions recently made 
by the Garden of Plants, of Paris, is that of a young 
male hippopotamus, a native of Senegal, which has 
j ust taken its place alongside of a female specimen that 
was presented to the menagerie in 1855 by Halim Pa
sha, brother of the Viceroy of Egypt. This female, 
during the course of her forty-one years of captivity, to 
which she was reduced at the tender age of one year 
and a half, mated with a male that entered the menage
rie at the same date, and that she had the misfortune 
to lose in 1881. atter a long union that was sometimes 
disturbed by his bad temper. S he, on the contrary, 
has always shown herself very gentle. As good a 

OPEN JAW OF HIPPOPOTAMUS. 

And this is what will become of young Keko in his 
turn, provided his life is spared. We were finally en
abled to see him, and found him charming (in so far as 
the hippopotamus is concerned), very lively, a little 
vicious, and full of promise. He is eight months old 
and already weighs over 400 pounds. H e  has up to the 
present been fed upon milk at the rate of fifteen gal
lons a day. His keeper heats his bath to 73' J!'. for fear 
he may take cold, since even now he has those aquatic 
habits that j ustify the name of his genus. It is less 
through the rareness of the species (which is essentially 
of African origin ) that is explained the limited number 
of hippopotamuses in menageries t.han through the 
difficulty of transporting these cumbersome amphib
ians. Hence the particular solicitude of the museum 
administration for the subj ects that it has the good 
fortune to own. -L'IIlustration. 

• • • • •  
Excava tions at .Je,·usa l c m. 

At the general meeting of the Palestine Exploration 
Fund this year, says the London Standard, Lieut. -Col. 
Watson read the annual report, which stated that the 
excavations at Jerusalem, for which a firman was 
granted by the Porte, have been carried on by Dr. 
Bliss with success. An interesting rockscarp has been 
traced for some distance along the side of an old wall of 
the city, south of the present wall, and followed for 
over 1 , 000 feet. In this line of wall the remains of sev
eral ancient towers and a gateway were discovered, and 
no less than four sills of this ancient gateway, belong
ing to four different periods, were found in situ, one 
above the other. Dr. Bliss wrote, saying that he knew 
of no more interesting example of a place where fou r  
disti nct periods might b e  studied i n  the short perpen
dicular space of four feet. 

Subsequently, on follo wing the wall toward Siloam, 
there was found near the bottom of the hill another 
gateway, also representing four distinct periods . .  A re
taining wall, across the mouth of the Tyropean Valley, 
was examined. It was still too early to know the full 
significance of these discoveries. 

Dr. Bliss, in a summary of the result!' of the excava
tions, stated that near Siloam, outside the city wall, in

mother as she was a patient spouse, she exhibited a teresting Roman baths were discovered. Their work, 
touching tenderness toward the four young ones that he added, had gone very smoothly. A buried wall was 
she brought successively into the world. Unfortunately no respecter of persons, and ran through the lands of a 
she had not the satisfaction of rearing these; but her Greek patriarch, a Moslem pasha, a Latin father or a 
family affliction does not seem to have led to a loss of Siloam fellah, with all of whom the excavators must 
appetite. At present, aside from the rolls thrown to come to some understanding, financial or otherwise. 
her by visitors, the following is her daily bill of fare : But he was glad to say that this understanding had 
Principal meal, one bundle of lucerne, one of hay, and a I always been friendly. Unfortunately, most of their 
few pecks of beets, carrot� and potatoes ; supper, forty work had been covered up ; a barley field had revealed 
gallons of a mash of fine gri ts. I its secrets, and once again was in superficial appear-

We noted these details this very week at the mu- ance a mere barley field. 
seum, whith er we went, to " interview " young Keko The excavations were not the only work which have 
(for such is the name of the new comer). Not having been carried on at Jerusalem under the auspices of the 
been able to obtain the favor of being immediately fund. The veteran explorer Herr von Schick has pur
presented to him, we in the first place paid a visit to sued investigations of a very interesting character 

within the city. His 
examination of me
diawal c h u r c h e s 
and c o n  v e n t s in 
Jerusalem a n d  of 
the quarter known 
as Bab Hytta threw 
a flood of light on 
t h e  conditions of 
the Holy City dur
ing the period cov
ered by the Cru
saders' occupation of 
it. 

The e x e c u t  i v e 
committee, in con
cluding its report, 
stated that, in order 
to carry out the 
objects of the fund 
effectively, a con
siderable i n c  l' e a s  e 
in its income was 
absolu tely and es
sentially necessary, 
o t h e r w i s e  the ex-

Little machinery is 
used except at the 
sawmills, and this is 
made in Italy. A 
good supply of iron 
for the saw blades 
c o m e s  from Ger
many, and is rolled 
out at U d i n e ,  in 
Italy. It is of better 
quality and cheaper 
than English. A few 
tools also come from 

THE NEW HIPPOPOTAMUS OF THE GARDEN OF PLANTS, OF PARIS. 

" ' � .. " .; cavations at Jeru
salem would have 
to be s u s p e n d e d . 
Having so lately 

Germany, but besides these saw blades and tools, other 
articles, such as machine belts, steel and hardware goods, 
which at one time were obtained exclusively in Eng
land, are now either manufactured in Italy or obtained 
in Germany. However, there is one article which is 
always imported from France, viz .. " lifting jacks, " as 
those made in Germany or England are not adapted to 
the requirements of the Carrara quarries. 

• 1 . ,  • 
A NEW source of vanadium compounds has been found 

on the South American Andes. On one of the high 
plateaus a mine of anthracite has been located, which. 
when burned, leaves an ash containing vanadium and 
silver. The vanadium is now being extracted for use 
in making aniliue black and coloring porcelain. 

the venerable widow, whom we have somewhat ne
glected in recent years. We had the pleasure of as
certaining that she was very well, and that she had 
not improved in beauty, but had used all her coquetry 
in preserving the dominant characteristic of her race
ugliness-in which, to use the expression of the natural
ist Vogt, the hippopotamus rivals the rhinoceros. A 
heavy, almost shapeless, mass, measuring 14 to 15 feet 
in length , and weighing more than 4, 500 pounds ; an 
obese belly distended like a leathern bottle upon short 
bandy legs ; a huge head terminating in a thick muz
zle and a monstrous mouth ; a naked skin of a dirty 
coppery color ; and there you have ·the beast. Our en
gravings give a faithful portrait of her, and one of 
them shows her open jaws armed with formidable teeth, 

obtained the firman from the Sultan for continuing 
these operations, which had been prosecuted to the 
present time with such unequaled success, their cessa
tion or delay would be a matter most deeply to be 
deplored. 

Sir Charles Wilson , the chairman, moved the adoption 
of the report, and said that the most interesting point 
they wished to solve next was the course of the wall in 
the Tyropean Valley, and which was the gate through 
which the last king of Jerusalem fled. He considered 
that Dr. Bliss had carried out the work in a remarka
bly successful manner and at a very cheap rate. Future 
experiments, he was afraid, would be more expensive, 
but he believed that the results would be worth the 
money laid out. 
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266 
GOVERNlttE�{T DRY DOCK AT PORT ORCHARD, PUGET 

SOUND, WASHINGTON. 

(Continued from first page. ) 
and the wheels for operating the gates below. A row 
of four 20 inch pipes runs through the hull about 8 
feet above the keel, and eight more are in a tier about 
15 feet above the keel. These are used in refilling the 
dock. Besides the ordinary pig iron ballast there is a 
chamber, with exterior connections, for water ballast. 
A 10 inch piece of timber is bolted to the steel keel, 
and to the face of this timber is copper fastened a 
strip of rubber 6 inches wide and about 1 71!  inch thiek 
in the middle and tapering to the edges. 

When a vessel is docked, this caisson is hauled into 
position by means of the steam windlass ; its draught 
is then regulated by means of the water ballasting, 
and when the pumps begin to lower the water inside 
the dock, the pressure of the external water forces it 
to a seat against the granite masonry facing, the rub
ber strip acting as a packing and making a perfectly 
watertight j oint. When a vessel is ready to come out 
of dock, the twelve 20 inch gates are opened and water 
pours into the dock through the pipes. When the 
water i nside the dock has risen to the level of that out
side, the small centrifugal on the caisson pumps out a 
portion of the water ballast until the caisson floats up 
from the seat. It is then swung clear and leaves the 
entrance of the dock entirely unobstructed. 

The boiler and pumping plant are located on the 
ril!"ht hand side of the dock entrance. They are in
stalled in a brick building, with stone trimmings, 
founded upon pile and concrete grillage. The boiler 
plant consists of six 

J c itut i f ic jlUtriclU. 
sion is that, in order to keep the baUoon beyond the 
reach of dangerous projectiles, it must be kept 5,000 
meters from the enemy and at an altitude of 800 meters, 
beyond which observations are uncertain. A battery 
of eight guns was placed at 5, 250 meters from the wind
lass. Firing was begun, but the balloon constantly 
changed its position. Men in shelter moved the wind
lass by means of a cable. This obliged the gunners to 
alter their pointing constantly. They fired eighty 
shells at it-all that were allowed for the experiIllent
and when the balloon was hauled down it was found 
that there were only three insignificant holes in it, 
which had little or no effect upon its ascending power. 
Eighty shrapnel shells represented 10, 000 balls and 
pieces of broken shells. From this it would appear 
that the captive balloon is much less subj ect to assault 
than we might suppose. Like the Irishman's h orse, it 
has only two faults : it is hard to catch, and it is good 
for nothing when caught. As Hoenig shows, it is not 
to be compared with bold and well mounted officers. 

• • I • 
Religious Origin of Scul p t u re. 

'Vhat evidence Greek records yield, though not ex
tensive, is to the point. Curtius, who, referring to 
actions of the singers and cOlnposers of hymns as well 
as to t hose of the plastic artists, says that , .  the service 
of the temple comprehends the whole variety of these 
efforts, " also says t hat " the earliest sculptors were 
persons of a sacerdotal character. " On another page he 
adds, concerning sculpture- " .  . . in this domain of 
artistic activity all things were bound by the decrees 
of the priests and by close relation with religion. 

The Future oC the Sahara. 
M. Bonnel de Mezi eres, member of the Maistre and 

Attanoux Missions, has, says the Paris correspondent 
of the London Daily News, expressed his opinion on 
the future of the Sahara, to the effect that there is no 
doubt that immense sand ocean will be in time changed 
into a fruitful territory. He says : 

" The Sahara rivers which I have crossed all hide a 
rich subterranean stratum of water, and form the nat
ural passages to the Soudan, on which, with very little 
trouble. vegetation can be largely developed. In the 
south of Temassinin and in the Igharghars there are 
groves of tamarind, gum trees, etc. , of two miles long, 
scarcely separated by grassy and clover-covered plains. 
The rivers, which in spring are full of water, are from 
three to ten miles wide. When the water retreats, the 
beds of the rivers are changed into rich meadows. The 
date seeds planted by Flatters at EI-Biod have grown 
without the least care into fine trees, and the same is 
the fact also of 'the seeds planted near the cisterns of 
Tebalhalet, in spite of the inconsiderate manner in 
which the Tuaregs get in the harvest. Trees are not so 
rare in the Sahara as is supposed. The Tuaregs often 
assured our expedition that we should have to march 
for two or three days without finding water, but very 
soon we found a little out of the path some filled up or 
otherwise purposely hidden wells. For the Tuaregs, 
who serve as guides to caravans, always choose the 
most difficult and desolate routes, in order to keep the 
caravans in a state of dependency. Caravans will be
come more frequent ; travelers will succeed each other, 
but the secret of the Sahara is well kept, and its repu-

tation of barrenness 
horizontal, eighty 4 
inch tube boilers, 6 
feet in diameter by 
16 feet in length. 
The pumping plant 
consists of three 42 
inch c e n t r i f u g a l  
pumps 14 feet high, 
each operated inde
pendently by a 24 by 
28 inch vertical en
gine of the marine 
type, and an auxili· 
ary 10 inch centrifu
gal, having its own 
independent engine, 
used for keeping the 
dock dry when emp
ty. These pumps all 
stand in a p u III p 
well, having its floor 
about 15 feet below 
mean high water or 
18 feet above the bot
tom of the d o c  k , 
making the extreme 
suction of the pumps 
about 20 feet. The 
total capacity of the' 
pumps is sufficient 
to empty the dock, 
which holds 13, 500,-
000 gallons at mean 
high water, In two 
hours. 

Work on the second THE PUGET SOUND DRY DOCK AND PUMPING PLANT. 

is s t i l  I preserved. 
For example, Oscar 
Lenz crossed the Sa
hara and r e a c h e d  
Timbuctoo without 
seeing anything but 
desert land, and yet 
he mentions that be
hind a chain of hills 
which he p a s  s e d  
there was a p i a  c e 
called by the natives 
' The Head of the 
Waters. '  Dr. Borth, 
who was for months 
in T u a r e g  camps, 
and was the guest 
and friend of the 
S h e i k  EI Bakey, 
was told innumera
ble facts about the 
traditions and man
ners of the land ; but 
its geography was 
hidden f r o  m him. 
When Lieut. Hourst 
and Lieut. Bluyet ex
plored the region and 
an arm of the Niger, 
they found a lake 
nearly one hundred 
m i l  e s I o n  g . And 
when the officers of 
the Timbuctoo ex
tended their excur
sions, they f 0 u n d 

supplemental c o n -
tract is being pushed for an early completion. A dredge 
with a " tulip " bucket is completing the excavation in 
the approach to the dock. A novel feature of this dredge 
is the operation of opening and closing the bucket by 
means of compressed air. A 36 inch cylinder is hung 
upon and connected with the stems of the leaves, and a 
steam hose pipe makes a flexible connection to the 
compressor. This method of opening and closing the 
bucket avoids entirely the waste of material spilled 
o73rboard by the old chain toggle, and the waste of 
time in hauling up and dumping loads of water when 
the bucket failed to grapple and fill. It makes the 
action of the bucket positive, easy, and quick. 

As soon as dredging is completed the walls of the 
slip will be constructed, and it is expected the entire 
contract will be completed well within the time limit. 

• • • • • 
The Destrnctio n  of [Ullitary Bal l o ons. 

Foreign experiments show that the only possible ene
my of a balloon is the shrapnel shell, says the Army 
and Navy Journal. Experiments with these shells have 
been made with balloons at elevations ranging from 200 
to 800 meters and at a distance of from 3,000 to 5, 000 
meters from the firing ground. O ut of thirty shrapnel 
shells the Russian artillerymen put twenty-five balls 
through a balloon 300 meters high and 3, 200 meters from 
the firing ground. At 5, 000 meters from the firing 
ground the Germans made twenty holes in a balloon 
250 meters high out of twenty-six shrapnel shells. But 
when the air ship was 800 meters in the air an d the firing 
distance 5,000 meters, only two balls strucl � it out of 
sixty-five shells and three balls out of eighty shells dur
ing the experiments last year in Austria. The conclu-

They [artists] were regarded as persons in the service of 
the divine religion. " 

The extent to which sculpture subserved religious 
purposes may be judged from the statement of Mahaffy 
that-

" The greatest sculptors, painters, and architects had 
lavished labor and design upon the buildings [of the 
oracle of Delphi]. Though Nero had carried off 500 
bronze statues, the traveler estimated the remaining 
works of art at 3, 000, and yet these seem to have been 
almost all statues."  

, As showing the course of professional development 
it. , may be remarked that though, in archaic Greek 
sculpture, the modes of representing the various deities 
were, as in Egypt and India, so completely fixed in re
spect of attitudes, clothing, and appurtenances that. 
change was sacrilege, the art of the sculptor, thus pre
vented from growing while his semi-priestly function 
was under priestly control, simultaneously began to ac
quire freedom and to lose its sacred character when, in 
such places as the pediments of temples, figures, other 
than divine, and subj ects o,ther than those of worship, 
came to be represented. Apparently through transi
tions of this kind it was that sculpture became secular
ized. Men engaged in chiseling out statues and reliefs 
in fulfillment of priestly dictates were regarded sim
ply as a superior class of artisans, and did not receive 
credit as artists. But when no longer thus entirely con
trolled they executed works independently, they gained 
applause by their artistic skill and " became prominent 
celebrities, whose studios were frequented by kings."
Herbert Spencer, in Appletons' Popular Science 
Monthly. 

that not only one but 
more than twenty lakes existed, all very large, and 
stretching far to the north into the very heart of the 
supposed arid Sahara. If there be no water, and, 
therefore, no vegetation, where does the charcoal come 
from which is sold by the Tuaregs ? Where do they 
find nourishment for the numerous camels, horses, 
sheep, asses and goats they possess ?" 

A Novel Plan of Buildiug. 

A German inventor has built a house of tubes, whose 
advantages are, he says, a constant temperature and, 
incidentally, strength, comfort, and beauty. He first 
put up a frame of water tubing, allowing continuous 
circulation to a stream of water. Around this frame 
he put up his house in the ordinary way. The pecu
liarity is that all floors and ceilings are crossed and 
recrossed by the water pipes. The water, having 
passed through horizontal tubes under the floors and 
ceilings, passes through the vertical tubes until all have 
been gone through. In the summer, fresh, cool water 
circulates under pressure through the network of tubes, 
cools off the walls, and, after having run its course, 
flows considerably warmer than when it entered. In 
its course it has absorbed much heat, which it carries 
away. During the long and severe winter the water 
entering through the basement IS first heated to nearly 
100 degrees and then forced through the ceiling. Of 
course much of the heat is left all over the house, and 
at the outlet the temperature of the water is about 
40 degrees. The speed of the circulation of water can 
be regulated so as to allow fixing a certain tempera
ture, equal throughout the building. -Stone. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



'rhe (lh i u ese Po"t O:ftice. * 

The Chinese government-so a recent telegraphic 
message from Peking informs us-has requested Sir 
Robert Hart, of the Imperial Maritime Customs, ·�o re
organize the postal system of the empire. This de
cision affords another proof that China is awakening 
at last to a proper consciousness of its backward state, 
and allows one

' 
to indulge the hope that efforts will 

soon be made in other directions to bring the country 
more into line with modern progress. The Chinese 
post, as it stands, is altogether different from anything 
to be found in any other country which pretends to 
civilization. It is in the hands of private individuals. 
There is a special courier service for the conveyance of 
imperial edicts and other official dispatches ; but this 
corresponds to the corps of Queen's messengers which we 
have in Great Britain, and is altogether distinct from 
t he postal system. An exception must be made also in 
the case of treaty ports, where the different nations 
ha\-e their own post offices, the various consuls being 
regarded as the postmasters for their several countries. 
They take charge of and transmit communications in
tended for foreign countries, and they are responsible 
(with limited responsibility) for communications ad
dressed to dwellers in the district over which their 
j urisdiction extends. Foreigners living in the interior 
or away from the treaty ports must make their own ar
ran gements for transmitting their letters and packages 
to the nearest consul, who will see that they are for
warded. Save when a friend or neighbor is making a 
journey to that particular place, the only course at 
their disposal-assuming that they do not care to em
ploy a special messenger-is to intrust the matter to a 
native " letter shop."  

These letter shops are found in great numbers in 
every town of the empire, and not even the most insig
nificant village is without one or more. In Shanghai 
alone there are something like 200, and the rates of 
transmission are kept low by reason of the competition. 
For this same reason the shopkeepers are very obliging, 
and the service they afford is, under the difficult na
ture of the circumstances, singularly satisfactory. 
They cannot afford to risk their reputation by bad 
work, and it says much for the system, as it is carried 
out, that those foreigners who are under the necessity 
of availing themselves of it speak well of it in regard 
to security, though naturally they do not say much for 
it in the matter of rapid delivery. The letter shop 
men do not use stamps, but their particular " chop " 
or seal is always affixed to the envelope or package
for packages of moderate size and weight artl carried ; 
and they will insure the sender against loss. When 
given in at a " letter shop " the contents of an envelope 
are displayed before it is sealed and stamped with the 
" chop " of the shop. Charges for transmission of val
uables are made on a percentage of declared value, 
and, as with letters, these differ according to the dis
tance to be carried. A receipt is given, and the shop
keeper then becomes responsible either for its safe 
delivery with unbroken seal or for its return to the 
sender, 

Owing, as we have hinted, to the competition that 
exists in large cities and thickly populated districts, 
t his is necessary if the shopkeeper hopes to retain 
hi� (!Ul'ltOlllers. tn some parts of the empire about 
two-thirds of the expense of transmission is paid by 
the sender, the remainder being collected from the re
ceiver ; thus the shop is secured against entire loss 
from transient customers. Another feature much ap
preciated by native merchants is that of keeping an 
open account with the shop. Charges are entered 
against regular customers and settlements are made 
monthly. In case of loss it is seldom necessary to call 
in the aid of courts, the force of competition being 
sufficient to insure reasonable settlement. The em
ployes of th@ several shops go from house to house 
seeking customers. In the northern provinces, where 
horses are plentiful and roads relatively good, the 
letter carriers commonly use horses or donkeys, which 
are supplied at stations '  about ten miles apart. Each 
messenger carries from seventy to eighty pounds of 
postal matter, and travels about five miles an hour. 
\Vhen he arrives at a station, a few minutes only are 
allowed to change horses and he is off again till the 
end of his route is reached, when the bag is given to a 
fresh man, who starts at once, now matter what may 
be the hour of the day or night , and regardless of 
wind, rain, heat or cold, until he, too, has completed 
his service and handed the parcel to a third messenger, 
and thus it reaches its destination. For short distances, 
and in all the central and southern parts of China, the 
messenger travels on foot at a rapid pace. This service 
would be liable to highway robbery, but the robber 
bands of each district collect blackmail, and for the sums 
paid them regularly they not only do not molest the 
messengers themselves, but agree to keep others from 
doing so. 

There are two kinds of stamps known among dealers 
as Chinese stamps. The first was introduced by Sir 
Robert Hart (who is to reorganize the whole system), and 
is used only in the customs service. The other is a local 

• F.rom the St. ;Tames's Gazette. 

J titutifit  �tUtritau. 
Shanghai stamp used by a company carrying letters 
about the city of Shanghai and to outposts where 
there are foreign consuls, chiefly on the Yangtze River 
and to the ports of N ingpo and Foochow in the south ; 
Chefoo, Tien-Tsin and Peking in the north. These 
two systems are entirely in the hands of foreigners. 

The Chinese government and the Chinese people 
have for some years been toying with this question of 
postal reform. Four years ago, for instance, the Taotai 
Sheng at Chefoo offered prizes for the four best essays 
on " How to Establish a Chinese Imperial Post Office. " 
There were about fifty competitors, and the prizes 
were duly delivered. Some of the essayists proposed 
the enlargement of the courier system ; others the use 
of the offices and employes of the telegraph companies, 
where they exist, and still others suggested plans closely 
modeled upon western systems. 

One argument for the establishment of a government 
system was based on the large revenue to be secured that 
now goes i nto the hands of the English, French, Ameri
can, Japanese and German postal agents at the treaty 
ports. It is well known that large revenue is collected, 
especially by the Japanese and E nglish offices. One 
essayist argued that these government offices should be 
established because during the war with France, in 
1884, the commanders of the French fleet were accus
tomed to receive letters of great importance to them 
through the foreign offices in China, and the Chinese 
were unable to intercept them, as they might have done 
had they then had an imperial government post office. 

Another writer thought branch Chinese post offices 
should be established at San Francisco, New York, 
London, Singapore, Australia, etc. , where many 
Chinese live, j ust as those countries have their branch 
offices in every open port in China. Another proposed 
rates varying with distance and with the value of 
letters. He also recommended the use of an imperial 
stamp which should have the symbol of a circling 
dragoon, corresponding with that, of the coins now 
issued in the K wang-tung Province, and the words 
" Chung Kwo Yin Cheng Chu "-i. e. , Imperial Chinese 
Post Office-and the value of each stamp expressed in 
Chinese and Manchu characters. Some of these pro
posals are unworkable, but all betray a very sensible 
appreciation of the acivantage� of a thorough and 
comprehensive postal system. 

. . . � . 
Fate or tbe C lticallo'o WO l'ld's Fair Buildi ngs. 

The 'Vorld's Columbian Exposition Salvage Company 
have completed their task of removing the buildings of 
the late World's Fair at Chicago, says the Iron Age. 
It has stretched over a period of two and a half years, 
during which time an immense amount of labor has 
been done. A few buildings have been permitted to 
remain, but they stand only to serve special purposes, 
and are only faintly suggestive of the architectural 
glories which once graced Jackson Park. At the north 
end of the park stands the Art Palace, now the Colum
bian Museum, with its thousands of unique treasures. 
Over by the lake shore is the once beautiful German 
Building in dilapidation ; farther south is to be seen 
the sham Convent of La Rabida. The Goddess of Lib
erty still occupies h er lofty pedestal, with her cap gone 
and several of her fingers missing. The old whaler 
Progress still incumbers the lagoon, because nobody 
wants to buy it. The vessel was offered the other day 
for $30. Here the reminders of 1893 end. But what 
h as become of all the rest of the structures that once 
filled the park ? There are " bits " of the W O1'ld's Fair 
at the present time all over the world-in Europe, in 
Asia, in Africa, in the two Americas, in Australia. 

The story of the principal buildings is soon told. In 
the main it  may be told in one word-ashes. Every
body knows the fate of the cold storage building and 
later of the Peristyle, Music Hall and Casino. Every
body, too, remembers that grand pyrotechnic display
the great fire of July 3, 1894-when the Manufactures 
Building, Machinery Hall, the Agricultural Building, 
the Mines and Mining Building, the Electrical Building, 
the Administration Building, the Terminal Station, 
and a num bel' of minor structures were consumed. 
Those fires left but one article of salvage-the steel. 
This material for the most part went to two places
the rolling mills of the Illinois Steel Company and the 
steel furnaces at Pittsburg. 

Of the remaining buildings a portion of one was re
moved to Springfield, Ill. , two were taken to Kansas 
City, one was moved over in Stony Island Avenue, Chi
('ago, and still another was worked over into a flat 
build:ng. These are the only structures that preserve 
anything like their integrity. The structural iron of 
United States Government Building was sold to th e 
Lane Bridge Works. The trusses from the boiler house 
went to Muncie, Ind. The trusses of the annex to the 
Transportation Building went to Milwaukee. 

The N ew York Building, one of the most costly of the 
State edifices, was almost a complete failure as salvage. 
The fine mural paintings by Millet were on the plaster 
and had to be sacrificed. The Iowa and Ohio buildings 
were annexed to other buildings and were scarcely 
worth tearing down. The 'l'exas Building was another 
failure from the standpoint of the wreckers. Only part 
of the Illinois Building, it will be remembered, was 

left by :fire-the rest went up in smoke one Sunday 
afternoon. The Washington Building, that excited 
such comment by its massive logs, was torn down and 
the timbers for the most part sawed up. 

J. C. Rogers, of Kansas City, secured the Wisconsin 
State Building and the Victoria Building. In addition 
he bought portions of other structures. The 'Wisconsin 
Building has been reconstructed at Grand Avenue and 
Seventh Street, Kansas City, where it has been opened 
as a " gentlemen's club. " The building has been chris
tened " The Wisconsin. " He is now reconstructing and 
fitting up the Victoria Building, in Kansas City, for a 
private residence. Among the equipments of this house 
will be the six oil paintings formerly in the dome of the 
United States Government Building. 

Mr. Meyers bought the Pennsylvania Building, had 
it torn down carefully, and used the material in the 
erection of a flat building at Emerald Avenue and Forty
third Street. 

The Rhode Island Building was secured by Dr. Wil
loughby and moved to Stony Island Avenue and Seven
tieth Street. 

Of the twenty buildings bought by the wrecking 
company the seven largest were burned, leaving only 
the steel as salvage. The other thirteen did not have 
as much material together as one of those burned. 
The figures of the company show that the cost of labor 
in taking down these thirteen and removing the debris 
of the other seven was $150, 000. 

Over 500, 000 square feet of glass was sold to cornice 
men and florists. The latter used it in building green
houses and the former sold it in their trade. 

All the gutta percha pipe used at the 'W orld's Fair 
was sold to the United States Commission of Fisheries, 
at Gloucester, Mass. , for $250. The underground pipe 
on the gro unds went to the John Davis Company, Chi
cago, and was sold to small towns. 

The Fisheries Building had little salvage, but it was 
the one building in demand. Mr. Rogers started the 
ball rolling when he put in a bid for the glass. Then 
followed innumerable applications for frogs, lizards, 
fish, 'and other ornaments from the columns. These 
little plaster ornaments were soon at a premium, and a 
few of them are now being hel d at a fairly good p rice. 

There are thousands of flag poles all over the '\Vest 
that were in use in some capacity or other at the fair. 
Schools, convents and universities bought specimens of 
staff work, some but a few pieces and others large col
lections. 

The fire of July 3, 1894, was especially disastrous to 
the art interests of the fair. All the figures from the 
main buildings were taken down, with the expectation 
that there would be a demand for them, and more 
money could be made from them than froIll the regular 
salvage. Most of the little angels from the Women's 
Building, the symbolic figures, reliefs, and so forth, 
were put in the Electrical Building, where it was in
tended to exhibit them prior to putting them on sale. 
The fire carne and swept them all away. A few mem
orable souvenirs, however, were saved. President H. 
N .  Higinbotham secured the fOllr lions that kept guard 
at the base of the obelisk near the south lagoon. They 
now lord it over inoffensive ducks and chickens at Mr. 
Higinbotham'S farm at Elgin. 

The statue of Ben Franklin that stood in front of the 
Electricity Building, the work of Carl Rohl Smith, was 
bought by the U niversity of Pennsylvania, and is now 
in Philadelphia. The statue of Columbus that stood 
before the Administration Building is now in the Field 
Columbian Museum. The city of Denver bought the 
Indian on horseback, and cowboy, the two statues that 
excited such comIllent during the time the fair was be
ing held. The park commissioners still own the group 
that stood about the main basin. One of the groups of 
the four races is in the museum of Jackson Park, the 
others were burned. Minerva and Julius Cresar stand 
near the museum building. The celebrated Golden 
Gateway is still intact. It is being held by a local 
dealer in statuary, and was recently offered to the city 
of Cleveland for $1, 200. 

Difference Betwcen I n dia B n bber aud G utta 
P .. .. cha. 

" India rubber is of a soft, gummy nature, not very 
tenacious, astonishingly elastic. " 

" Gutta percha is fibrous, extremely tenacious, and 
without much elasticity or flexibility. " 

" India rub bel' once reduced to a liquid state by heat, 
appears like tar and is unfit for further use ."  

" Gutta percha may be melted and cooled any num
ber of times without inj ury for future manufacture. " 

" India rubber corning in contact with oily or fatty 
substances is soon decomposed and ruined. " 

" Gutta percha is not decomposed by coming in con
tact with oily or fatty substances. " 

" India rubber is ruined by coming in contact with 
sulphuric, muriatic, and other acids. " 

" Gutta percha resists the action of these and nearly 
all acids. " 

" India rubber is a conductor of heat, cold and elec
tricity. " 

" Gutta percha is a non-conductor of heat, cold, and 
electricity. "-The Formulary . 
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A JET PROPELLED LIFEBOAT. haps open to question ; it is quite possible that even in 

The illustration represents a lifeboat of strong and these races they are less developed than in ancestral 
simple construction, arranged to be propelled by forms. But Retzius proceeds to contend that Euro
means of jets discharged either forward or backward, peans have undergone gradual change in their skele
and provided with substantial floats rigidly connected tons from generation to generation ; they no longer 
with the hull on each side to hold the boat steady sit on their haunches, and have gradually lost the 
and break the force of the waves. This boat forms power to do so, and as a consequence " Thomson's 
the subject of a patent issued to William F. James, facets " have disappeared ; and he concludes that " it 
of Denton, Texas. One of the small figures is a sec- is, therefore, we Europeans who, on account of 
tional view of one of the revoluble hatches, of which the changed habits, have undergone changes, and it is 
boat has two, and the other is a cross sec-
tion of the boat on the line of its front 
revoluble hatch. The central hull has bulk
heads forming five watertight compartments, 
of which the middle one is used as an engine 
and boiler room, while from the two adja
cent compartments ladders extend up into 
outlet towers, closed at their upper ends by 
revoluble hatches. Each of these hatches 

the osteological peculiarities cease to be evident. 
Young children, as we know, can and do sit upon their 
haunches, and can move their legs and ankles in a way 
that an adult, unless he is fairly athletic, finds it im
possible to do ; and it appears probable that the dis
appearance of the facets in the adult is closely connect
ed with the ossification of the bone, which will obliter
ate the · facets now no longer brought into use. It 
would be interesting to examine in this connection the 
leg bones of " contortionists " and others who make a 

free use of their legs and ankles, for a very 
little practice enables even civilized men to 
employ exaggerated movements of their 
limbs. Another point to which attention 
might be directed (which indeed may have 
been looked into) is the character of the ar
ticulation of the bones of the great toe in 
those races which make use of this digit. 
A casual observation on the skeleton of an 

opens on a platform supported above the Andaman shows that the articular surface of 
deck, and ladders lead from the platform to the first metatarsal with the entocuneiform 
the top of the floats. The propulsion of the is distinctly more rounded than in a Euro-
boat is effected by means of a pump 10- pean-a feature in which there is an ap-
cated in the engine compartment, by which proach to the condition in the apes. It 
water is drawn in centrally at the bottom of might have been presumed that some dif-
the hull, and expelled through pipes at its ference, similar to that in Europeans and 
rear or front end, according as the boat is to Punjabites, would be found in digitigrade 
be propelled forward or backward. This and plantigrade mammals ; but the result 
suction of a powerful pump in the center of of a brief examination of skeletons of such 
the vessel is designed to materially assist in forms is sufficiently surprising to be referred 
keeping the boat steady in the water. Simi- to : for instance, in the lion there is a facet 
lar pipes also extend from the pump to the of the same kind as, but not reall y homo-
front and rear ends of the floats, the vessel logous with, ThomRon's facet, at the lower 
being steered either to the right or left by end of the tibia. This is absent in the bear 
forcing water through one of the pipes in and the dog : it is also absent in the sea 
one of the sets, and the auxiliary pipes in otter. It is present, however, in the beaver 
t he floats being also used when desired in and other rodents ; it exists in some rumi-
the propulsion of the vessel forward or nants, as well as in the horse, but is only 
backward. Other pipes lead to openings in slightly developed in the tapir, and is ab-
the sides of the floats, where their discharge sent in the SuidaJ. -Nature. 
is directed downward and outward, to assist - � • , • 
to turn the vessAl, to keep it from drifting THE DISINFEC TING BOAT OF THE NEW 

on to a wreck or rocks, and to keep it from YORK STATE BOARD OF HEALTH. 

capsizing when in the trough of the sea. BY T. O'CONOR SLOANE, PH.D. 
The pump is also connected by suitable The most important work of the New 
pipes with the various compartments and THE WILLIAM F. JAMES LIFEBOAT. York State Board of Health is, perhaps, 
the interior of the floats, to pump out that done in the port of New York under 
water, should they become accidentally flooded. As in us that these changes have gradually been in- the administration of Dr. A. H.  Doty, health officer 
the boat has no rudder or screw propelier, it is de- herited. "  o f  t h e  port. The department under his superin
signed to stand the roughest weather without being But here it seems to me that Darwinians would tendence has charge of all ships arriving at the port 
damaged or disabled, and when the boat approaches a join issue with Retzius. His own and other observa- of New York, inspecting them and their passengers, 
wreck the platform and hatches may be readily reached tions show that the changes are not inherited ; for the to determine the state of their bills of health, quar
by those who are rescued, the interior of the central characters of the bones are inherited from the ances- antining passengers from an infected port, if neces-
hull being then conveniently accessible. tral apelike forms, and it is, surely, only on account of sary, and in general conserving the safety, not merely 

• ' .  • individual habit that the peculiarities are not present of the city and State, but to a great extent of the entire 
The Inh eritance of Acqn lred Characters. in the adult. It is by no means clear what is the " ac- country. The admission of infected matter, whether 

Prof. Retzius has lately published an account. of quired " character on which Retzius hangs his views. the source of infection be passengers, clothing or cargo, 
certain observations on the fmtus of Swedes, which, in Is it the osteological peculiarity, or the habit of using m:ght spread disease far and wide through the land. 
connection with similar observations recorded by Sur- chairs to sit upon, instead of employing the squatting On the shores of Staten Island, near Fort Wadsworth, 
geon Havelock Charles on the Punj abite, he believes posture ? His own researches show that the osteologi- is the health station of the port. It includes, besides 
to support the Lamarckian view that acquired char- cal characters are not acquired, while the habit of the official residences, an office building recently com
acters are inherited. He endeavors to show that the walking upright and sitting on chairs is distinctly ac- pleted, with laboratory and full disinfecting appliances, 
evidence in support of the theory is to be found in quired, and it is in relation to this acquirement that a dock and fleet of vessels, the most novel and charac-
our own skeletons. Some years ago, teristic of which we describe in the pres-
Prof. Arthur Thomson pointed out that ent issue. 
in certain races of men who habitually This boat, the James W. 'Vadsworth, 
adopt a " squatting position, " the tibia represents a complete disinfecting plant, 
and astragalus present additional articu- adapted to the treatment of suspected 
lar facets, allowing greater flexure of these persons, of clothing, bedding, luggage 
bones upon one another than is possible of all descriptions, and of holds of 
(or at any rate normal) in Europeans ships. She was arranged to produce a 
and other civilized races who have given perfect disinfecting boat, the work being 
up squatting, and in which these facets done under the superintendence of MI'. 
are absent. Accompanying these facets E. M. Skinner, of the Department of 
there is a retroversion of the head of the Health. 
tibia. Both these characters are present Near the stern of the boat and placed 
in apes and in certain prehistoric races, amidships is the sterilizing oven. Thb 
and Surgeon Havelock Charles described, is a double sided boiler-like structure 
a year or two back, a series of instances which is open at its fore and aft ends 
of their presence not only in the adult and which is traversed by an iron cage 
Punj abite, but in the tootus. At the meet- running on wheels. Its ends are closed, 
ing of the British Association at Oxford, when it is in operation, by doors fast-
Prof. A. Macalister exhibited these speci- ened with lag screws making a hermeti-
mens, as well as similar specimens taken cal joint. The oven is connected to the 
from British infants, and a discussion fol- steam boiler, so that it can be heated by 
lowed on the meaning of these peculiari- steam between the walls of the oven, giv-
ties. Now Retzius (" Ueber die Verer· ing dry heat, and if desired, steam can be 
bung erworb enel- Eigenschaften , "  Biol. blown directly into th e oven, so as to 
U ntersuch. ,  N F. "Ii) records these same give wet heat. The oven is used for dis-
chELracters in fmtal Swedes, from an early infecting clothing, bedding and baggage 
age, even up to eight months ; and re- of all descriptions. Fore and aft of it 
viewing the facts, he comes to the conclu- are hatchways leading to the upper deck. 
sion-in which I think most of us would The material to be treated may be lower-
agree-that the presence of these chard,c- ed through the after hatch directly into 
ters, viz . ,  the retroversion of the head of the cage, which is then rolled into the 
the tibia, and " Thomson's facets, "  is a oven. The oven is closed, steam is turned 
more primitive condition than their ab- on, and the articles are disinfected and 
sence in normal Europeans of the present passed out by the forward hatch, th e  
day : that they have been inherited from cage being withdrawn through the for-
early times ; and in those peoples which ward end of the oven. The cage travers-
habitually adopt the " squatting " posi- ing fore and aft comes directly under one 
tion t hey have become gradually further THE NEW YORK STATE HEALTH BOARD'S DISINFECTING STEAMER or the other hatch as desired. On either 
developed. This last conclusion is per- JAMES W. WADSWORTH. side of the oven are separate rooms fitted 
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with stalls for bathing, each set of bath rooms having 
a disrobing apartment immediately aft and a dressing 
room immediately forward. 

The passengers to be disinfected are received from 
the ship upon the upper deck of the Wadsworth. 
Descending to the main deck, the women pass to the 
right and the men to the left to the disrobing rooms. 
Removing their clothes, these are passed by them and 
the attendants to the sterilizing oven amidships, where 
the articles are thrown into the cage, rolled into the 
oven and treated at a temperature high enough to 
destroy all germs. The immigrants meanwhile go 
into the bath rooms and are sprayed, in extreme 
cases a disi nfecting solution being used. After the 
treatment in the bath they go forward and enter 
the dressing room, into which their clothes are 
passed after treatment in the sterilizing oven. It 
will be seen that the feature of this portion of 
the boat is having the baths and sterilizing oven 
all parallel with each otber, so that, as the pas
sengers are disinfected in the bath rooms, their 
clothes are being treated in the oven illlmediatply 
by their sides. After dressing, the passengers go 
further forward and are ready for admission to 
the country. 

For the disi nfecting of ships a sulphur furnace 
is provided. This is forward in the boat, and holds 
eight pailfuls of sulphur divided among four pans 
in which it is burnt, producing sulphurous acid 
gas. A fan blower exhausts the gas from the 
furnace and delivers it through distributing pipes 
lying athwart the upper deck. To these pipes 
hose can be attached either on the starboard or 
port sides for the purpose of disinfecting ships. A 
very few minutes' operation of the powerful ap
paratus suffices to fill every nook and cranny of 
the ship with sulphurous acid gas. Near the 
upper deck is maintained a large tank for solution 
of bichloride of mercury. In this a solution of 
bichloride of any desired strength is kept, and a 
complete system of piping, with force pump, is 
supplied for its distribution. It can be used in the 
bath room for sprays, and lines of hose can be 
taken into ships for washing down the wood 
work and other portions wherever disease germs may 
be suspected. 

Lead lining of the bulkheads and floors is used 
wherever it is thought advisable, and the lines on 
which the work is carried out are such that any one 
passing from the stern to the bow of the boat must go 
through the disinfecting department. Dr. A. H. Doty, 
in carrying out his ideas on this boat, has produced a 
wonderfully efficient apparatus, and one which may 
be accepted as a model for future work. 

The principal iron work, such as the disinfecting 
tank and sulphur furnace, were executed by the firm 
of Yolk & Murdoch, of Charleston, N. C. Our thanks 
are specially due to Capt. Edward Crawford, chief 
disinfecter of the department, for information and cour
tesies received. 

� titutifit �lUtti,au. 
goods they wish to introduce, and who, further, 
have a knowledge of the language of the country 
they may visit. This is the way in which Germany 
has, to a great extent, built up and extended her 
foreign trade. I am sure that, If the American mer
cblJ,nts would try this plan, they would soon be con
vinced of the great advantage it has ove:- the present 
one of scattering advertising circulars broadcast 
through Europe. 

" What the merchants here wish to see are the goods 

THE BATH ROOM. 

any infringement of the patent. Not infrequently I 
have heard of excellent American inventions copied or 
slightly altered and put on the market by Germans and 
sold at a much cheaper price and under their origina) 
name, thereby injuring American trade. 

" Perhaps it would not be an unwise plan for leading 
American firms to unite in sending abroad competent 
persons to study the requirements and tastes of for 
eigners and to report the information for the benefit of 
the firms concerned. This is especially recommended 

where technical knowledge is required to explain 
the workmg and construction of machinery. 

" Complaint has also been made that American 
merchants confine their trade too much to agents 
at seaport places in Europe, instead of p:1tting 
themselves more in connection with the merchants 
in the interior. 

" I  would furtheI' suggest the practicability of 
establishing a central bureau in the United States, 
supported by the contributions of exporting mer
chants. 'rhis bureau would �end out capable men 
to study and ascertain the requirements of foreign 
countries and the best means of supplying them, 
and report such information to the central bureau 
for the benefit of its memb ers. " 

Consul 'ringle, of Brunswick, in response to 
similar letters, su ggests the fo llowing : 

" An association of American firm s, say forty in 
number, might agree to contri bute $50 a month 
per member fO!' a �'ear to a common fund, which 
would thus amount to $2, 000 per month, or $24, 000 
annually. A competent manager should then be 
selected and an illlport headquarters established 
in Hamburg. 'l'he manager should employ a corps 
of ten German traveling m en. The larger towns 
in Germany should be visited in turn by the entire 
corps, each member of which would be thor
oughly familiarized with four articles. An exhibi
tion room would be hired, samples carefully ar
ranged, and the different merchants of the city in 
the various lines personally called upon and in
vited to inspect the articles in which they were 
especially interested. The merits of the various 
samples would then be fully set forth and trial 

and some one who can satisfactorily explain to them ' ol'ders solicited. All orders, as well as business detail, 
their charactel' and quality. I will give here an illus- would be handled and controlled by the Hamburg 
tratlOn of what happened in this respect in recent office. The corps of workers would remain long 
years with a firm who wished to introduce in Germany enough in one town to exhaust its possibilities thor
a very useful and practical patented machine. After oughly and would then move on to another, until, 
having tried in vain to do so by sending out advertise- by the time the year was at an end, the entire empire 
ments, an agent was sent. over who thoroughly under- would have been covered. Should the results warrant 
stood the construction and working of this machine. it, the arrangelllent could then be continued another 
This agent has now been in Germany for about two year or individual firms could establish their own agents 
years, and he informed me the other day that he had a in Hamburg on the foundations already made. " 
business during the past year of about $200, 000 with • , . '  .. 
this one machme alone. Candles in Chi na. 

" I think that if the vario us trade journals that are It is not generally known, says the Progressive Age, 
taking the greatest interest in ascertaining through the that several large firms at Tientsin occupy themselves 
consuls the new enterprises, etc. , req uiring American wholly with the importation of candles. Very large 
manufactures, would work with a view of interesting quantities of these luminants are imported into Shang-

• , • , • American manufacturers and exporters in this method hai from Holland, but it is not often possible to find 
HoW" to Wi Il F O I'elgn Markets. of doing b usiness abroad, they would achieve vastly their place of manufacture, owing to the fact that large 

One of the greatest competitors of the United States better results than by their present mode ot procedure. ports such as London and Hamburg- are responsible 
for the foreign trade of the world is Germany. The I This should be observed especially in the case of pat- for the shipment and the contracts of delivery. In the 
manufacturers here are " carrying the war into Africa " ented articles, where, in many instances, there is no year 1894, 1 , 000, 000 pounds of En glish candles were 
by endeavoring to establish a large market for their person d irectly interested and on the spot to prevent I imported into Shanghai , and the present payment fOr 
goods in Ger- a p a c k e t of 
many itself. In from 9 to 10 

response to let- oz. is 1 '85 taels, 
tel's sent over and for a pack-
to Consul Wa- et of 12 to 16  
mer, a t  Col- oz. , 2 '40 taels. 
ogne, inquiring These a.re the 
as to the best sizes mostly In 
suggestions for 
i n t r o d  u c ing 
A m e r i c a n  
m a n  u factures 
and products 
in the German 
rn a  r k e t ,  he 
writes : 

" I  have re
p e a t e d l y, i n  
my reports t o  
t 11 e Depart
ment of State, 
c a l l  e d special 
a t t e n t i o n  to 
what I consid
er to be the 
best method of 
e x t e n d i n g 
Alllerican trade 
ab:'oad, a n d  
t h a t  is the 
sending out of 
proper repre
s e n t a t i v e s ,  
men who are 
thoroughly ac
quainted with 
the class of THE SULI'HU,R FURNACE. :rHE DISINFECTING OVEN, 

favor with the 
Chinese c o n 
sUlllers. Most 
of the illlport 
firms of Shang
hai do business 
III this trade, 
but it is ex
tn�mely likely 
t II a t III the 
n ear f u  t u  r e  
J apanese COlIl
petition w i l l 
threaten it ; in 
this, as in other 
trades, b u s  y 
J a p a n  h a s  
cornmE'n ced op
eratlOllS. 
--- . .  ---

THE j uice of 
a p i n e a p p l e  
cuts the mem
brane from the 
t h 1' 0  a t  of a 
diphtheria pa
t, i e n t  w h e n 
nothing e I s e 
wilL 
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Science Note ... 
The degree of LL. D. has been conferred by Harvard 

University on Prof. Alexander Graham Bell. 
In 1894 the Academie des Sciences opened a subscrip

tion for the erection of a statue to Lavoisier, who died 
in 1794. Some $9, 500 has been collected, and the exe
cution of the statue has been given to M. Barrias. The 
Czar of Russia has been a large contributor. 

A piece of furniture is now made to keep bicycles in. 
lt is of handsomely carved wood and intended to stand 
in a hall. lt comes in two parts. The lower, which is 
made a little higher than the wheels, opens with two 
broad doors, while the upper is much narrower, being 
intended to accommodate the handles and saddles. A 
shelf is provided to hold any extras one may have, as 
hats or gloves. 

According to C. E. Benham, although a little of the 
color of the pearl is caused by striations or fine grooves 
on the surface of the nacre, the greater part of the color 
is produced by interference of the rays of light by 
reflection from the outer and inner surfaces of the thin 
layers of nacre forming the substance of the pearl. 
The colors of a pearl have, therefore, a similar origin to 
those of a soap bubble or the iridescence of ancient 
glass which has been scaled by time. 

According to recent experiments described in the 
Medical Record, each pint of air breathed in by an 
adult contains about 15,000 microbes. In some places 
the number is as high as a million, but the average 
city number is about as stated. This microbe-laden air 
is taken into the air passages, and when it is thrown 
out it is quite sterile. The air has further been found 
to be sterile in the naso-pharyngeal cavity. The infer
ence is that the nose is a most powerful microbe de
stroyer, and this fact shows also how important it is to 
draw the air through the nasal passages. 

Mr. �Witmer Stone refuses to accept the idea of Gatka 
that feathers can actually change their color without 
moulting. unless they are bleached or worn off. He also 
concludes that the annual moulting is a physiological 
necessity and is common to all birds ; w hereas the spring 
moult and striking changes of pluma!!"e effected by abra
sion are not physiological necessities, but depend in 
extent on the height of development and coloration in 
the adult plumage, and do not necessarily bear any re
lation to the systematic position of the species. 

Experiments made some time back with a new pho
tochronograph have served to correct some of our 
notions connected with the velocity of projectiles. It 
appears that in the case of the gun employed, being a 
3/� inch field gun, firing a shell weighing 14)4 pounds, 
with a powder charge of 3;l4 pounds, the proj ectile 
attained its maximum of velocity at a point situated 
672' feet from the muzzle, the increase of velocity from 
the muzzle up to this point being 2� per cent. From 
this point the velocity gradually decreased, and at 99 
feet from the muzzle it had fallen off so far as to be 
equal to the muzzle velocity.-Revue de l'Armee BeIge. 

Potassium platino-cyanide is still preferred by Jack
son, the English physicist, as the fluorescent substance 
in experiments with Roentgen rays. He gets twice as 
much light as from calcium tungstate, and is able, with 
moderate electric energy, to see distinctly the bones in 
the thickest part of the body, the jawbones in action, 
and the outline of the skull. He uses two-thirds of an 
ounce of the potassium salt in a mucilaginous vehicle 
over a six inch disk of black cardboard, and affirms 
that Edison tried too little. Zickler, a German experi
menter, has made radiographs with and without visible 
fluorescence, and finds the latter results equal or better 
than the former, with the same exposure, thus demon
strating that the rays have a direct chemical action on 
the plates. 

The observers at the ' Blue Hill Observatory, near 
Boston, have sent word to William A. Eddy, of Bay
onne, that a three pound meteorograph, made by 
Richaud, of Paris, was raised by them by means of two 
and one-eighth miles of piano wire, on July 20, to a 
height of 5,961 feet above the hill, thus breaking all 
kite altitude records. Three Eddy kites, made by Fer
gusson, passed through and beyond the clouds, and 
were only visible at intervals between breaks in the 
clouds. The kites and instruments remained at the 
highest point half an hour and exerted a pull of from 
110 to 120 pounds. The recording instruments showed 
that the air was very dry above the clou4s and about 
18° colder than at the earth's surface. The ascension 
was managed by Messrs. Rotch, Clayton, and Fergusson. 

The farmers of North Holland, says a correspondent 
of the Gas World, have come into possession of a very 
interesting source of lighting. About forty years ago 
borings for water in the polders round the Haarlem 
Lake, at farms below the level of the surrounding sea. 
brought up inflammable gas ; but, as this gave no light, 
it was neglected. Now, however, this gas is being svs
tematically bored for, and it com es up mixed with 
sweet water, making this water effervesce. The effer
vescing water is brought under a gas holder, and the 
gas is liberated while the water flows on. About six 
cubic feet per hour are thus collected from each boring, 
and the singular result is that many outlying farms, 
away on the polders of North Holland. below sea level, 
are brightly lit up at night by incandescent burners. 

J t itut ifit �mtrintu. 
Silver Mining-Method of Mining and Reducing. 

BY WILLIAM P. KmBIE. 
Silver, like gold, has been known from the earliest 

times. The silver mines of Mexico were, until only a 
few years ago, the richest in the world. Their estimated 
yearly production is 1, 500, 000 pounds pure metal. '1'he 
recent discoveries made in the western regions of the 
United States, however, appear to have increased the 
silver yield in this country to such an extent that our 
mines now produce two-thirds of the entire silver in the 
world. Chile and Peru come next, while in E uropean 
countries, Spain is the most productive, the richest 
mines being those of Hiendelaeneina, in the province 
of Guadalaxara, which were first opened in 1846. 

These mines have yielded millions of wealth, but 
their product since 1859 has very materially declined. 
Next in order are the Saxony, Austria, and Harz dis
tricts in North Germany. The silver mines in Norway 
are also valuable . 

Great Britain has no silver mines, properly speaking, 
but since the introduction of a process for the desilver
izing of lead smelted from argentiferous galena, a large 
quantity is annually produced in this way. 

The forms in which silver is found are many, but 
only a few need be mentioned. Very frequently it is 
found native, in crystallized amorphous masses, which 
generally are of considerable size. One piece found at 
Kongsberg, Norway, weighed 500 pounds. 

The quantity of silver found in the metallic state, 
however, is comparatively small. Its principal ores are 
sulphides or sulphurets-silver glance, or sulphuret of 
silver, containing, when pure, 87 parts silver and 13 of 
sulphur; brittle silver ore, or sulphuret of silver and 
antimony, having 68'5 silver and 14'7 antimony, 16 '4 
sulphur, and carmine silver ore. The greater part 
of the produce obtained in Mexico is gotten from these 
ores. Besides these a great deal of silver is found 
mixAd with other metals such as copper and gold. 

THE REDUCTION OF SILVER. 

The process that is simplest in ordinary smelting is 
applied only to the richest ores. These are crushed and 
mixed with slag, lead and a fraction of iron ore and 
lime. The whole is then heated in a furnace with char
coal, which brings down the silver and lead at the same 
time as an alloy. The silver is afterward separated by 
cupellation. 

Many of the richer ores, however, are not pure enough 
to be treated with advantage by roasting them with 
lead, etc. ; and another plan, known as the amalgama
tion process, is now in common use. In amalgamation, 
the vein stuff is ground to a powder. A little sulphuret 
of iron and about 10 per cent of common salt is added, 
and the mixture heated in a furnace to a temperature 
sufficient to expel water, and in part arsenic and zinc. 
After about two hours the sulphur of the sulphurets 
takes fire, and is burned off as sulphurous acid, or con
verted into SUlphuric acid, so that the metals become 
oxides and sulphates. The temperature of the furnace 
is next raised, when the chlorine of the common salt 
forms volatile chlorides with zinc, iron, and antimony, 
and a fixed chloride with silver. The contents of the 
furnace are continually stirred during the roasting, so 
that in a given time they form a coarse powder. 

After being ground to a fine powder the product is 
mixed with water and iron in proportion of 10 cwt. 
and 1 cwt. respectively, the mixture being effected in 
wood casks shaped like a barrel. During the amalga
mation the iron decomposes the chlorides-in the roasted 
ore, forming chloride of iron, while the dopper is some
what reduced to subchloride and metallic copper. 

If there is not enough iron present to convert the 
copper into subchloride, then the mercury will be wasted 
in the next stage by conversion into i ts subchloride. 
Quicksilver to the amount of 5 cwt. is next run into each 
of the casks, which are set in motion and continue for 
about 22 hours at the rate of about 13 revolutions per 
minute. The result of this is that the silver, being pre
cipitated by the presence of metallic copper, is then dis
solved by the mercury, but the amalgam so formed is a 
complex one. 

In order to separate the amalgam from the earthy 
matter, the casks, which are only about two-thirds full, 
are now filled with water, the dilution casting aside all 
chloride of silver held in solution by the salt, and kept 
revolving tor about two hours ; after which, by means of 
a stop cock, the amalgam is to flow into the amalgam 
chamber, and the rest of the contents into the washer. 

The quicksilver is next separated from the amalgam 
by means of bags through which the mercury flows by 
its own weight and is afterward squeezed through on a 
flat surface. The result of this operation is that the 
amalgam of mercury, s ilver, etc. , is left in the bags, its 
actual composition being mercury 83 per cent, silver 10 
per cent, copper and l ead 5 per cent. 

Finally, the quicksilver of the amalgam itself is sepa
rated by heat in a distilling" furnace. Here the amal
gam is put into a row of iron pots, which go into a 
large receiver. 'When h eat is applied, the q uicksilver 
volatilizes, and is condensed in a pipe attached to the 
retort, from which it is collected in launders. The im
pure silver left in the retort is refined by fusion and 
subsequent cupellation. 

Cycle Notes. 
A strong solution of washing soda (sodium carbonate) 

in hot water will be found to be excellent as a cleansing 
agent for dirty lamps. 

It has been generally supposed that a bicyclist was 
comparatively safe in a thunderstorm, owing to the 
insulation from the ground affordcd by the pneumatic 
tires. The recent death of a Chicago cyclist from light
ning, while riding 011 the wheel, would seem to prove 
that this immunity does not exist. The tires, the ma
chine, and the clothing of the cyclist are very liable to 
become soaked with rain, affording an excellent con
ductor for the electrical bolt. 

Bicycling is to be made easy by a new " house-to
house cycle cleaning and insurance company, " just 
floated in London with a capital of $1, 500,000. lt will 
establish depots for the cleaning, storing, repairing, 
and sale of cycles, and for an annual payment of $6. 50 
by subscribers will send people to their houses to clean 
their machines, will insure them for $500 against death 
and $250 against serious personal inj uries while cycling, 
will store their machines when not in use, and teach 
them to ride. 

According to English statistics, the yearly loss attri
buted to the bicycle craze is as follows in various trades 
and professions : Manufacturers of articles for riding 
and driving, £9,000,000 sterling ; dealers in horses and 
forage, £4,000,000 ; carriage makers, £3,000, 000 ; harness 
makers, £2, 000,000 ; piano manufacturers, £3,000,000 ; 
watch makers and jewelers, £2, 500,000 ; tobacconists, 
£1,500,000 ; horse cars and omnibuses, £600, 000 ; owners 
of restaurants, £500,000 ; and physicians, £400, 000.
Technische Zeitung's Correspondenz. 

Covers to fit over wheels may be made of handsome 
cretonne or plain materials, outlined with some appro
priate design. The seams should be bound with bright 
colored braids. These covers are very attractive and 
will serve the double purpose of protecting the bicycle 
and one's clothing, where the machine has to be kept 
in small rooms or halls in summer cottages. A cover 
made of rubber or waterproof cloth would be of advan
tage at the seashore or where the bicycles are kept 
in wire-inclosed piazzas. A rubber cover is also 
now made to fasten over lamps to keep off the 
dust. 

The valve of a bicycle tire is sometimes the cause of 
grave trouble, and one may suspect that he has been 
the victim of a slight puncture, when all the trouble is 
in the valve. No matter how the valve is constructed, 
an essential part of every one is a rubber washer. 1' ... 8 
everybody knows, rubber will, in the course of a few 
months, lose its quality and become " dead, " and when 
this happens it is not strange that the valve fails to 
hold air. Some valves are so constructed that a rider 
with the least degree of mechanical skill can remove 
the plunger in case of necessity and apply a new wash
er, thus making the valve airtight again ; and, so far 
as riders are concerned, such a valve would seem to 
have points of superiority over any other. A widely 
used valve, however, is so made that the plunger and 
washer can only beg ot at from the inside, that is, by 
the removal of the entire stem, a job which no one but 
a regular repairer would undertake. The repair men, 
as a rule, speak highly of this valve ; how far their 
opinion is formed by the fact that cyclists must come 
to them in case repairs are necessary, is a matter for 
conjecture. Happily, the valve in question does not 
get out of order readily. Many valves are constructed 
with a coil spring to hold the plunger in place ; others 
accomplish the same end through the elastic power of 
the rubber forming the plunger. The pressure of the 
air when the pump is applied compresses the spring or 
stretches the rubber, allowing the air to pass into the 
tire, and the air pressure immediately restores the 
plunger to its position, with the washer held tightly in 
place. Riders have been known, when something ap
peared to be wrong with a valve, to put a drop of oil 
in it, forgetting that the effect of oil 011 rubber is any
thing but good, and that a valve is never in need of oil 
to make it work properly. The cap of a valve is com
monly an essential part of it, although it ought not to 
be. At the same time, it will often happen that a 
valve which, when tested with the cap off, will show a 
slight leakage of air, will be found airtight with the 
cap firmly screwed in place. In fact, the caps of some 
valves are provided with a rubber lin ing at the inner 
end, so as to make as tight a joint as possible. In any 
event, it is unwise to use a tire when the cap of the 
valve has been lost, since dust and dirt are sure to 
enter and be the cause of trouble. Apropos of what is 
said about valves that leak and cause trouble, it not 
infrequently happens that a valve which allows the air 
to escape slowly when the bicycle is not in use will 
serve its purpose all right when the machine is ridden. 
The reason for this is that the air pressure on the inside 
of the valve is increased by the rider's weight and the 
washer thus pressed firmly into its place, shutting off 
the escape of air. Of course, such a valve is not a good 
thing to have, but at the same time a rider may feel 
reasonably safe in going out for a day's rUll, even if his 
tire was " flat " in the morning. In such a case, though, 
it would be a great mistake not to carry a pump.-New 
York Tribune. 
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A NEW DIRIGIBLE BALLOON. 

At the Berlin Industrial Exhibition there is to be 
seen a wonderful dirigible balloon. On August 28 and 
29 this b alloon rose to the height of about sixty-five 
feet, and was propelled in all directions, even against 
t he wind. The public were allowed to give the direc
tions, so that there should be no doubt as to the genuine 
powers of the 
new aerial ves
sel. Dr. Wolf
ert, t h e  de
signer of the 
balloon, claims 
that it can be 
steered against 
any wind at 
a n y altitude, 
but t h i s  has 
n )t yet been 
tested. 

'. 

J c itut if i c !mtricau. 
nic. :Many races rest with their legs crossed like our 
tailors ; some kneel, others crouch. It is important, 
we are told, to understand these different attitudes, 
and see under what influences they vary. The 
primitive savages crouch down, while their women 
kneel, this crouching and kneeling posture being so 
natural to them that they can sleep thus easily. A 

sides are raised at right and left, and upborne by four 
cylindrical legs. The white races of Europe and 
America sit when they rest ; they know that crouching 
causes fatigue, and they only resort to it when t h ey 
desire to pick up something. If the white man can 
find no seat, he sits on the ground with his legs Ol l t
stretched. The women, however retain the habits o f  

their primi t i ve 
ancestors, and 
exhibit great 
f a c i l i t y i n  
k n e e l  i n g at 
w o r k. T h e  
Semites, on the 
c o n  t r a r y ,  
make no use of 
chairs. :Mus
sulmans cross 
their 1 e g s  in 
what they caU 
t h e  Turkish 
fashion, but i n  
Turkey a n d  
P e r s i a  t h e  
favorite posi
tion is kneel
ing. I n v i  t e d  
guests in Per
sian s a l o o n s  
who know the 
correct thing 
p l a c e  them
selves on their 
knees against 
the wall ,  the 
t a i l  0 r 's atti
tude being re
garded as very 
uncivil. 

"\Vei:l;hing Ice 
by Mea sure. 

The motive 
power of this 
e l li p t i c a l l y  
built balloon 
i s  an e i g h  t 
horse p o w e r  
engine driving 
a d o u b l e  
bladed ship's 
propeller, hav
ing a diameter 
of about three 
yards. I t i s  
placed in front 
of the basket, 
while b e l o w  
the car is an
other propeller 
of the s a m e  
dimensions, for 
upward a n d  
d o w n w a r d  
m o v e m e n t . 
These prouel
lers r' }ke JOO 
revolutions per 
minute. T h e  
monster b a 1 - THE BERLIN INDUSTRIAL EXHIBITION -THE STEERABLE BALLOON. 

A correspon
dent of t h e  
l,N estern Drug
gist eomplains 
that he is con
t i n  u a I I  y de-

loon is o v e r  
thirty yards long, and in the center the diameter certain knowledge of outside civilization brings on atti
is about ten yards. The basket, from its shape, is tudes with legs crossed, and higher civilization brings 
called a " gallerie, " and is five yards long. It is con- in the chair ; but at first the SItter will not place him
structed of bamboo, and is fastened to the balloon in self squarely with both legs hanging, but raises one 
such a way as to form an integral part of its bulky and puts it on the seat. The children of the black 
sl14ainer. N either part can have separate movement. races usual ly kneel like their mothers, but rarel y  
T he method o f  fastening the two i s  the secret o f  the crouch. The fetish worshiping negro, who i s  far 
inventor, Dr. 'Wolfert, who will make no statement from contact with white men, crouches, though m a 
about it. He had made fifty-three ascents with other ·different way. On some of the sources of the Nile they 
smaller b alloons of his construction. On :May 20 he make use of supports from 7 to 11  inches hIgh out of 
made an ascent from the Royal Department of Military pieces of wood. Sometimes it is a round stlCk sup
Aeronauts' drill ground. This latest and largest of ported by a central foot, at other times a sq uare whose 
his progeny he 
has christened 
" D e  u t s c h
land,"  and it 
is hinted that 
the f o  r m  of 
the balloon is 
not dissimilar 
from that or
dered by the 
S panish g o  v
ernment f o r  
use against the 
Cuban revolu
tionists. W e 
a r e  indebted 
t o  t h e  S t . 
J ames Budget 
for the photo
graphs a n d  
copy. 

'r h e Postore 
of Repose. 

frauded in the 
ice delivered for his soda fountain, and weighing not 
being exactly practicable, he wants to know if he 
cannot find the true weight of a chunk of ice by meas
urernent. 

St. Louis druggists are not alone in their complaint 
about short weight on ice, and the explanation for the 
diminutive size of a 100 pound chunk of ice, namely, 
that it is the coldness of it which has contracted it so, 
will be as familiar to them as to their brethren m ill 
luck in Chicago. As to the question of our correspond
ent, that is entirely apropos, and we take pleasure in 
assisting him. 'rhe calculation is q ui te simple if we 

remem ber that 

E u r o  p eans 
who take their 
rest either sit
ting or lying 
down are apt 
to s u p p o s e  
t h a t  IS t h e  
most natural, 
if not univer
sal , posture of 
r e  p o s e . Dr. 
R e g n a u l t , 
ho wever, d e
clares that in 
this belief we 
are w r o n g , 
says t h  e En
g 1 1  s h .Macha- BASKET AND MOTOR OF THE STEERABLE BALLOON. 

one cubic foot 
o f  w a t e r  
w e i g h s  62 '5  
pounds. 0 n f 
c u b i c f o o t 
equals 12 X 1 2 
X 12, or 1 , 728 
cubic inches. 
Dividing this 
by the number 
of pounds of 
water gives us 
1 , 728 -;- 62 '5 = 

27 '65. Hence, 
one pound of 
w a t e r  meas
ures 27 '65 cubic 
inches, which 
for 100 pounds 
m a k e s  2, 765 
cubic inches. 
W h i l e  i c e 
blocks, as de
livered, are not 
always of ex
a c  t I y rectan
g u  I a r shape, 
yet in a ma
jority of cases 
the w e i g h t  
could be deter
mined approxi
m a t e l y  cor
rect. We would 
a d v i s e  o u r  
readers to try 
this plan, ap
pealing to the 
scales w h e n  
t h e  i r figures 
are doubted. 
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J t itu tifit jlUttitlu. 
Fo rge a l l d  Bench. tools, such as swages, tongs, etc. Special tools can be 

The large brick forge and leather bellows, so often kept on tbe inside, as tbe lid can be secured by a lock ; 
poetized and made the theme for the artist's pencil, is tbis makes a good receptacle for small forgings not com
rapidly becoming a tbing of the past, and ere long it pleted, or can be kept for patterns as well as for tools. 
will be known only as a memory, or through verse and One of the drawers should be kept for slates, paper, 
canvas. The little old dingy shop, with its buge forge chalk, etc. 

to other employes for personal injuries caused by the 
explosion of the boiler. 

An employer is not required to use the most improv
ed kinds of machinery in his factory. It is sufficient 
that the machinery was reasonably safe and suitable 
for the purpose for which it was used. 

and dust-begri med bellows, served well its time and de- Such a bench will last a lifetime, cost but little, if 
serves its history, but it, like everything else in these any, more than a plain wood bench to construct, can 
days of progress, must give way to more modern be moved easily and kept clean and in order with but 
met bods. The portable forge and hand or power little trouble. -The Hub. 
blower furnish a neater and more perfect forge than .. I • I .. 

An employer is not bound to anticipate every prob
able risk which may happen in the use of a machine, 
but discbarges his duty if he give such general instruc
tions as will enable the employe to comprehend the 
danger. 

the old brick one in its palmiest days, and no modern Points i n an Employe r's Liability to Empl o yes. 

smith would think of fitting up a n e w  shop with any A workman does not assume a risk where he knows 
other. The advantages of these forges are their com-

I 
there is some danger without appreciating it. 

pactness and simplicity and assured draught. The small An employer is bound to use reasonable care to see 
blower, whet her worked by band or power, gives a tbat machinery used by his workmen is in proper con
uniform blast, and one that can be regulated at will. dition. 

When an employe's duty to inspect and repair ma
chinery is incident to his use of the machinery in a 
common employment with other workmen, tbe em
ployer is not liable to fellow workmen for the neg
ligence of such employe. 

The portability of t hese forges is another feature in The mere fact that a workman received an injury 
their favor, while the room oce-upied by one is much raises no prefoumption of negligence on the part of his 
less than that required for tbe brick. Its construction employer. 
invites cleanliness, and as a result there is none of tbat A workman does not assume tbe risk of inj uries from 
accum ulation of waste of all kinds so common with a latent defect in macbinery, because his opportunity 
the brick forge. E very manufacturer of these forges, of discovery is the same as his employer's. 

An employer who calls a surgeon to aid an injured 
employe is not liable for the negligence or malpractice 
of the surgeon, provided the latter had knowledge and 
skill ordinarily possessed by other surgeons, and the 
employer had no reason to suspect that the surgeon 
would fail in his duty. 

while claiming special merit for his own, claims for An employer is bound to give notice of latent dan
them greatly superior heating power over the brick, gers, among which the employe is required to work, 
and a sh orter consumption of coal. Combining, there-

I 
and of which the employer has knowledge or should 

fore, as these forges do, cheapness, utility, and superi- have had knowledge. 
ority in all respects, there can be no excuse for fitting I A person entering the service of another assumes all 
up a factory with the brick forges or retaining the old I risks naturally incident to that employment, including 
ones. the danger of injury by the fault or negligence of a fel-

An employe of mature years who was removed from 
one employment to another, without obj ection by him, 
cannot recover from his employer for inj uries received 
through his unfamiliarity with the machinery which 
he was required to operate, unless his employer knew 
of his inexperience in that direction, or was informed 
of it by tbe employe. 

Another important improvement in the smith shop low workman. 
is the portable tool bench. T his is  built of iron tubing The mere fact that an employe was careless in doing 
(gas pipe), with board top and two drawers for storage a certain piece of work does not show tbat he was a 
of small articles, one being fitted up for dies, taps, and reckless and incompetent workman, whom it was negli-
other fine tools. I gence to employ or keep. 

The bench should stand 33 inches high when on the Where a workman knows that the appliances with 
rollers, and be about 31 inches square. The bench is which he works are defective, and he does not complain 
inclosed on three sides to the depth of 20 inches ; on I to his employer, or representative, of their condition, 
the fourth side it is inclosed by a fixed board extending I' he assumes the risk of their use. 

When the conditions of a mill and the relative situa
tions of the deceased and his fellow workmen would 
suggest to a person of common intelligence menacing 
and obvious perils from the use and operation of the 
macbinery, an employe who continues to work in it 
assumes the risk, though it arises from the negligence 
of the employer, and the latter is not liable for the 
death of the employe.-The Manufacturer. 

• • • •  
Motor Carriages for Postal Sel·vice. 

10 inches below the top, to which is hinged a board of The fact that a superintendent assures a workman 
like depth. This lid is provided with hinged legs, the that there is no danger, and tells him to return to work, 
feet of which run on ratchet irons by which the lid is does not relieve the workman of the assumption of the 
supported, converting it into a shelf. The drawers are risk, he being of full age and knowing the danger. 
placed below the flooring or bottom. The tool racks Tbe mere fact that a manufacturer hires an unlicens
are of round iron, and arranged to hold all the bench ed engineer to run his boiler does not render him liable 

Motor carriages of the Daimler type are employed by 
the post office authorities at Colombo, C eylon, for car
rying mail bags and packages to the post office and to 
the railway station. A saving of sixty per cent has been 
effected by using these carriages instead of wagons 
driven by horses.-Uhland's Wochenschrift. 

RECENTLY PATENTED INVENT IONS. 

Balhvay Appliances. 

tions being secured together and arranged . on opposite and the grain entering at the upper end is taken up by 
sides of the cushion, while �pokes extend from the sock· the buckets and discharged at aifferent points to fall 
ets in tbe casing to the rim. downward over the steam pipes, bemg then again taken 

CAR COUPLING. -A n d r u s  S. Weaver, 
Newark, N. Y. This coupling h"" a swinging knuckle,  
and the invention provides a simple automatic means for 
throwing the knuckle to an o�en position on releasing its 
locking mecbanism, tbe construction of the coupling be
ing strong and serviceable, relieving shock on the coup· 
ling head while coupling cars and in starting a heavily 
loaded train. Spring yielding augle levers have anti · 
friction roller engagement with curved lIanges on later
ally extended portions of the head, and the shank of the 
coupler extends tbrough a hanger which supports a roller 
on which tbe sbank portion of the coupler may move. 
The coupler may be readily attached to any car, and a 
broken part may be readily replaced by a new one. 

BICYCLE WIND SCREEN. -Thomas L. up by the buckets and delivered, when thorougbly dried, 
Monaghan, New York City. This is a light and simple at discharge openings. 

D eST AND D RAUGHT ARRESTER. -

device, readily attachable to a bicycle, to shield tb e rider SEPARATOR .-A lphonse F. Gaien nie, 
from the force of a head wind, and so constructed as to La FourChe, La. Two patents have been granted this 
divide or cut the wind, thns reducing the resistance. inventor for improvements in separators employed in 
The screen is made with a wire frame, a cross bar of connection with vacuum pans and similar apparatus for 
which swings in a clip loosely engaging tb� steering 

I 
separating and collecting the vapors and minute particles 

bead, and on the handle bar are bands carrymg fingers of liquid, the inventions providing a simple and inexpen
wbich engage the ends of braces. When the screen is in sive construction designed to be �ery effective, and being 
position i ts upper forward end is above the plaue of the I also adapted for separating oil and grease from exhaust 
handle bar, and the rider, by stooping, may readily place steam. The construction is sucb that the vapors passed 
bis head bebind and within the screen, which may be through the separator follow a somewhat devions or cir. 
folded together out of the way when not .... quired for cuitous path and deposit the liquid carried in suspension 
use. upon plates, whence it lIows downward to the lower por-

WATER HEATER. -Albert E. Simons tion of the separator, the plates having inclined surfaces 
and Edward Hixon, Cbicago, Dl. To heat the feed wa- or being connected by depending flanges. Hayes C. Scboyer. Altoona, Pa. To protect tbe occupant 

of a seat in a car from the draught and dust of an open 
window opposite the seat j ust in front, tbis inventor has 
devised a novel protecting plate and means of clam ping 
it to tbe back of the seat in the rear of the open window. 
The plate may be of cardboard or a suitable panel of 
wood or thin metal, of a size to be carried in a hand 
satchel if desired, and tbe clamp is mainly composed of 
bent and coiled wire, bracing and steadying the plate, 
and baving bowed or arched side arms designed to bind 
firmly on the upper edge of a car seat. The device 
is inexpensive, can be couveniently carried and quickly 
applied. 

ter of boilers by live or exhanst steam, or both, according PIPE JOINT. -Joh n  A. Nelson , Nebras-to this invention, the water supply pipe is surrounded by a 
steam pipe or jacket connected with tbe liVA steam supply, 
and a steam pipe connected With the exhaust is passed 
tbrough tbe water pipe, tbe steam in both cases lIowing 
in au opposite direction to the lIow of water, wherebY 
the feed water will be gradually heated, being first sub· 
jected to steam at a low temperature and IInally to high 
temperature steam. Exbaust steam may be used in both 
the inner and outer pipes if  desired. 

Electrical . 

PRINTING PRESS I MPRESSION ADJUST
MENT.-Clarence O. Duffy, Owensborougb, Ky. Instead 
of adjusting tbe Impression by separately moving four 
screw bolts and nuts, as customary heretofore, tbis im-

A. provement provides for making such adjustment by roo 
Mustain, Rincon , New Mexico. For transporting mail, tating one shaft by a hand wheeL The several bolts are 
express and otber matter, at a high speed and low cost, made movable in a socket and in tbe bead of eacb bol t  
over a n  elevated railroad track, this invention provides a and in tbe side of the socket are coincident slots in which 
frame m which turn carrying globes having treads to is movable a wedge, the wedges being connected iu pairs 
travel on the track ralls. The globes bave their axles for simultaneous adjustment by means of centrally can. 
journaled in the frame, and the frames have coupling nected links, nuts and a rotatable shaft cut w ith a right 
devices by which several of tbem Illay be connected to and a left hand tbread. There are springs for retracting 
form a train, wbich i. preferably driven by a motor from the platen, and it. adjnstment up or down is instantaue. 
an electric trolley wire, a small motor being supported ously effected, the platen being kept perfectly parallel to on tbe frame to operate a brake mechauism . The globes ttle type wbile being adjnsted. 

A SPHERICAL CAR. - S h ad rll.ch 

form wbeels for the support of the frame, as well as reo EMBOSSING ROLLER. - Ferdinand H. ceptacles for the material transported. Redeker and Frank J. TimmArwilke, Cincinnati, o. 
I NTERCHA N GEABLE SIGN. -Wal ter J. For tbe inexpensive omamenting at picture mouldings 

Scott and Harold w. S honnard, New York Ci ty. Tbis and similar articles tbese inventors have deviJ;ed an em. 
sigu is composed of groupings of incandescent lamps ar· bossing rol ler baviug a peripheral rim adapted to receive 
ranged to be intercbangeable and to be assembled in an and support separate embossing characters, and permit
automatic or semi·automatic way, by suitable mecban· ting of easily and rapidly changing tbe cbaracters on the 
ism, to exhi bit word SignS. The invention covers a novel roller to produce any desired lettering or ornamentation 
reservoir wheel to bold the letters or type, and deliver without requiring the use of costly dies. Tbe device is 
them to and receive them from the visual sign board or applicable on mOUldings covered with plasLic composi. 
display frame, for the public announcement of news ·or tions or directly on the WOOd, aud any desired name of a 
ud vertisements. business house, firm, etc. ,  may tbus be readily embossed 

IU i s ce l l a n e o n s. 
W HEEL FOR BICYCLES. -Alfred P. Le 

Gras,. Louisville, Ky.  In this wbeel the bub is provided 
with a pneumatic cusbion, the construction being ligbt 
and simple and well adapted for Iigbt road vehicles, 
as wel l as for bicyc les, this cushion being so ar· 
ranged that it is  not liable to be perforated or worn, as 
are the ordinary pneumatic tires. The hnb is sleeve
like, and a chambered ctlshion secured to it has an an· 
nular hollow enlargement on its periphery, a casiug pro· 
vided With sockets and composed of two aunular sec· 

upon tbe work. 
STEAM DRYING MACHINE. - Henry 

Cutler, Wilbrabam, Mass . A patent on a similar grain 
drier was fvrmerly granted to the same mventor, and 
this Invention provides an improved machine of strong 
and simple construction, and very effective in operation, 
wbich is not liable to get clogl;ed or out of order, and is 
arranged to prevent leakage and freezing. A bucket 
frame revolves witbin a stationary casing wbicb bas an 
inlet and outlet for tbe material to be dried, aud held 
stationary within the frame is a bundle of steam pipes. 
The bucket frame and casing are in an inclined position, 

ka City, Neb. Tbis is an improved j oint for use on 
stove pipes, water conductors, etc.,  facilitating the can· 
nectine: and disconnecting of the pipe sections by screw· 
ing one into the other. Each pipe section is made with 
an extension beyond and at one side of the seam, a 
thread formed in the section beginning at the extensIOn 
and terminating at the seam at the side opposite to that 
on which the extension Is formed. The two sections 
thus made readily screw in to each other to the extent of 
one revolution, tbe projecting ends or extendons form· 
ing stops. 

BOTTLE STOPPER. -John A. Wood· 
wortb, Windsor, Canada. This invention is for a stopper 
with which a bott.\e may be sealed so that, wben once 
corked, it cannot be opened withont destroying the seal 
for the cork, thus preventing the bottle from being reo 
filled and sold as an original package. The neck at the 
bottle has at Its top a collar or rim, in one · side of wblch 
tbe ends of fastening wires are IIxed in the casting or 
manufacture of tbe bottle, apertures being also formed 
in the opposite side of tbe rim, and when the bottle is 
corked tbe wires are passed over the cork aud secured by 
twistmg in tbe apertures, the ends being cut off so that 
the wire cannot be untwisted . 

.BOTTLE STOPPER. -Eliot E. Ford and 
Charles Schlundt, Rltbway. N. J. This stopper is for 
bottles containing liquids under pressure, it being so 
made that liquids may be forced into the bottle tbrough 
the stopper and reuun therr original high pressure. The 
stopper bas a metal head portion baving openings sepa· 
rated by a bridge, extended downward from which is a 
stem, and tbe neck portion of the head is engaged by a 
rubber valve stopper. The filling pressure forces the 
rubber valve away from the stem suthciently to form a 
passage, and wben tbe bottle is full and removed from 
the filler the mternal pressure forces the valve against 
the stem, preventing the reduction of gas pressure by 
leakage. 

FOOD COMPOUND. --Joh n  H. Kellogg, 
Battle Creek, Micb. This inventor bas devised a new 
article of manufacture by a special union or admixture 
of digested cereals and nuts m certain proportions, pro· 
ducing a food tbat IS very superior for making fat and 
blood. The IInal product, whose preparation is de· 
scribed in the patent, Is composed of completely di· 
gested starch, completely emulsilled nut oil, and nut 
meal in the form of thoroughly cooked and. llnely di· 

vided proteids or vegetable casein and albumen. This 
food also possesses peptogenic properties whereby It 
aids digestion of other foods. 

GAS BURNER . -Albert Wanner, Jr. , 
Hoboken, N. J. This burner is made with a base, and is 
adapted to removably support a he.stlng burner and its 
appurteuances, such as a rest for a cnrling iron, etc., or 
an illuminating burner with its globe holder and globe 
The invention: provides an efficient heating burner of 
strong and ornamental construction which will preclude 
the possibility of gas ignitiug at the air inlets, while 
provision is made for maintaining a full and· steady 
supply of gas to the series of flame orifices with which 
the burner is provided. 

BURGLAR ALARM. -Oscar B. Weaver, 
Williamsport, Pa. This alarm is adapted to be secured 
to the inner side of the door above the lock, and be 
sounded upon the turning of the door knob. The alarm 
IS adapted to be easily connected with or disconnected 
from the door knob by means of a latch on an arm hav· 
ing a forked lower end engaging the sleeve portion of 
the knob. 

B O O T  RACK . - Walter S. Lam bert, 
Geneseo, Ill. To exhibit boots in stores, holding them 
out of contact, so that the goods will not become rubbed 
and shopworn, thIS inventor has devised a rack com· 
posed of vertical staudards supporting pairs of hori· 
zontal bars on which are placed mortised cross bars 
wbose outer ends form arms for the support of a single 
boot each, the legs of the boots being passed upon the 
arms, with the sales outward. The construction is strong 
and inexpensive. 

PAPER Box. -- Alexandre F. Girard , 
Waco, Texas. This is a knockdown box, to be sold in a 
lIattened out position to take up small space and readily 
set up in box form, when it may be easil y and securely 
locked. The invention affords an improved blank for 
this purpose, curved or cut..away edges allowing the 
locks to fit closely against the side portions to avoid un
seemly bulges of the corners, while permitting a nice 
adjustment between tbe top and bottom of the box. 

SUSPENDERS. - James S. Holt and 
William E. Eldred, Seattle, Washington. These sus· 
penders are adapted to be readily attached to or detached 
from the tronsers, and are designed to allow free move· 
mem of the wearer's body from side to side without 
mnch strain or pnll au the shoulders, each of the sus· 
pender ends readily adjusting themselves in riugs con
nected with the shoulder straps at tbe back 'Uld front, 
while the sboulder straps may b� readily disconnected 
from the trousers without unbuttoning. 

DISPLAY DEVICE FOR STORES. -Wil

Ham H. Knautz, Blue Earth City, Minn. To sbow to tbe 
best advantage bandkercblefs, gloves, scarfs, etc .• tbis 
inventor bang!' a skeleton frame by a cbain or cord from 
an overbead support, tbe frame being counterbalanced 
by an interposed balance sleeve, which permits of readily 
moving tbe frame up or down as desired. On the frame 
are clips or clamps to hold tbe articles to be exbibited, 
wbere tbey may be readily inspected by tbe purchaser, 
and tbe wbole device is very neat, simple and inex
pensive. 

NOTE.-Copies of any of the above patents will be 
furnisbed by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 

ONE THOUSAND POINTERS FOR MACHIN· 
ISTS AND ENGINEERS . By C h arles 
McShane. Ch ieago : Gri ffi n  & Win
ter". Pages 342. Price $1. 50. 

This book is by a practical machinist, and relates es· 
pecially to work on locomotives. It is designed to be an 
efficient guide and teacher for the apprentice, and a 
ready reference book for the machinist, as it gives a di· 
gest of the points gained by a modern progressive ma· 
chinist in a great variety of work during many years. 

SEWERAGE AND SEWAGE DISPOSAL. By 
Henry R()b i n solJ ,  C. E. Ne w York : 
Spon & C h arnb0rlain. Pp. 192. 
Pri ce $3. 50. 

The author of this book is a well known English engi. 
neer who treats the subject from a thoroughly scientific 
standpoint. The worl< has chapters on House Drainage, 
River Pollution, Irrigation, Ensilage, Precipitation, 
Sewage Sludge, and Filtration. 'l'he book has elaborate 
calculations of flow in sewers, and of discharges and ve· 
locities in oval and circular sewers. 
THE H O U SE WARMING MANUAL. Com

p i l ed b y  Sid n ey P. Joh nston. Chi
cago : The A m erican Artisan Press. 
Pp. 270. Price $3. 50. 

This is a compilation of prize essays on the best 
methed of heating a special house, the plans of which 
are given, by hot water. steam. and warm air. The differ
ent essays give dimensions of pipes and the location of 
the various parts of the apparatus, with detailed esti· 
mates of cost. One of the valuable points of the book is 
the discussion of the subject of ventilation. 
BUILDING CO NSTRUCTION AND SUPER-

INTENDEN CE. By 1<'. E. Kidd er, a r
c h i tect. Part 1. Mason's Work. Pp. 
409. 8vo. 250 i l l nstrations. Price $4. 

This is a carefully prepared, handsomely printed book, 
intended as a guide m selecting materials for architec· 
tnral masonry and giving the most approved methods of 
doing the various kinds of work, the latter being largely 
the result of the author's observatIOn and experience. 
It has numerous valuable tables and an excellent chapter 
on specifications. A second volume in preparation by 
the same publisher will treat of wood construction and 
finisbing. 
RUHMKORFF INDUCTION COILS. By H. 

S. Norrie. New York :  S pon & Cham
berlain. Pp. 133. Price, paper 50 
cents. 

Thi. is a handy little book designed to help the ex· 
perimenter who desires to follow out some of the inter· 
esting pbenomena which have recently assumed such 
importance in the electrical world. The construction and 
operation of the Ruhmkorff and Tesla coils are described, 
witb chapters on contact breakers, condensers, spectrum 
analysis, currents ill vacuo, primary and secondary bat
teries, etc , while the discussion of abstruse electrical 
theories is generally avoided. 
MORRISON'S PRACTICAL ENGINEER AND 

MECHANIC'S GUIDE. By William A. 
M u J rison. Boston : P ubli!<hed by 
the auth or. Pp. 144. Price $1 . 

This is an especially useful little handbook for me
chanics who have come up to fill positions as engineers, 
without having been especially educated therefor. The 
author hilS filled important positions as an engineer, and 
the information given in the book is largely from the ac· 
cumulations of his many years of practical experience. 

MECHANICAL DRAWING : A COURSR FOR 
EVE NING SCHOOLS AND SELF IN
STRUCTION. By Louis Ro u i l lion. 
Boston : ThE' Pran g E d u cational 
Com pan y. Pp. 86 an d 29 sh eets of 
drawings. Price $1.25. 

This i8 a most excellent and comprehensive work by 
the accomplished and highly successful professor of this 
speCialty at the Pratt Institute, Brooklyn. The sheets 
and instructions cover the evening school work of two 
school terms of twenty·four weeks each, two or three 
evenings a week. The author has placed a good deal of 
valuable matter within small compass, and the style is so 
simple and direct that the youngest beginner will find no 
difficulty, with such help, in prosecuting the study of me· 
chanical drawing. 
MY'l'HS OF THE NEW 'VORLD. By Daniel 

G. Brinten.  P b lladelphia : David 
Me Kay. Pp. 360. Price $2. 

rl'hc author of this work. a professor of American 
archreology and linguistIcs in the University of Penn· 
sylvania. has written a series of books on the language 
and literature and the state of knowledge among the 
nati ves of America before the Europeans came here, and 
is acknowledged to be one of the leading authorities in 
this field. The present hook is .. a study of an o oscure 
portion of the intellectual history of our country," aided 
by the light obtained through such investigations, and is 
thus intended more for the thoughtful general reader than 
the antiquary. 
THE W HITE PINE : A STUDY. By Gifford 

Pmc b ot and Henrv S. Graves. Ne w 
York : T h e  Century Com pan y. Pp. 

102. Price $1. 
This excellently gotten up monogram on the most im· 

portant lumbering tree in North America is primarily de· 
signed to hasten the general introduction of right methods 
of forest management. Mr. Pinchot has especial quali· 
fications for speaking to some purpose on the subject, as 
he has been a consulting forester at Mr. Vanderbilt's 
BIl tmore Forest. in North Carolina 'rhe n"�turalist will 
be pleased with the accuracy of detail aud the commer· 
cial expert wlll be pleased with the valuable data given 
touching merchantable tImber, etc. 

A h andso[]] e catalogue has bE'en issueo 
by Pott's Shorthand College, of Williamsport, Pa. , of 
which John G. Henderson is principal and proprietor. 
It has some fine half tone illustrations, and sets forth in 
plain and simple form some of the m08t important things 
to be considered and sought after by those taking up 
ste""graphy as a means of livelihood. 

J't itutif ic jlUttiClu. 
l1le charge for insertion 'U1U.it:r this head t.S one Doi.l.ar a lint 

jor each -tnserrion : about eit)n.t words w a line. Ad-veT-

ti.sements must be receivea at publication office as earill as 
ThU1'sdav morning to appear 'm rJ�r iollowi1t{1 week's issue 

Marine Iron Works. ChiCago. Catalogue free. 
• , C. S." metal polish . Indlanapolis. Samples free. 
Presses & Dles. FerracuT.f> Macn. Co., BrIdgeton • .8. J . 

Handle & Spoke Mcbr. Ober Latbe Co.,Chagrin FaUs.O. 
Try us for manufacturing your wire or sheet metal 

specialties. The Enterprise Mfg. Co .• Akron, O. 
Screw machines. millin� macmnes. ana drill presses. 

'rbB  Garvin �lacb. Co •• "aight and Canal Sts . •  :'i'ew York. 
Carpenters.-Make more mODey. Go into concrete COD

struction, Ransome system. 758 Monadnuck B lk., Cbi'go. 
Tbe celebrated " Hornsby-Akroyd " Patent Safety Oil 

Engine is built by tbe De La Vergne Refrigerating Ma
chme Company. Foot of East 133th Street, New York. 

'rhe best book for electrlClans and beginners in eJec
tl'icity is " Experimental Science." by Oeo. ll. Hopkins. 
By mail. $4 , �lunn & Co .• publishers,Wl Broadway. N. Y. 

Stay wit.h your job. and witb your wages pay install
ments for a prOfitable olive orchard. Booklet free. 
Wbiting's Olive Colony. Byrne Buildmg, Los Angeles, 
Cal. 

Cripple Creek.-Its History to date, Illustrated. Just 
out, wit b correct map and costly full page views natural 
RS life. This great book wi l l be sent free prepaid with 
our big 56 col. family paper 3 montbs  on trial for 25c. 
(stamps or silver) ; club of 5, $1. Latest mining news. 
Mention the SCIENTIFIC AMERICAN and address. Illus
trated Weekly. Denver, Colo. 

No. 4 is also used for anatomical injections. Higher 
temperatures, for metal baths in laboratories, may be 
obtained by the following mixtures : 1 part tin and 2 
parts lead melt at 441'50 Fah. ; 1 part tin and l part lead 
melt at 371'70 Fah. ; 2 parts tin and 1 part lead melt at 
3400 Fah. ; 63 parts tin and 37 parts lead melt at 344'70 
Fah. 

TO INVENTORS . 
An expel'lence of nearly fifty years. and tbe preparation of more tban one tJundred thousand applications for oa

tenLS at borne and abroad. enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywbere. A 
synopsis of tbe patent laws of the United States and all 
foreIgn countries may b� bad on applicatIOn, and persons 
contemplating t h e  securmg of patents, either at borne or 
abroad. are lllviLed to wrIte to this office for prices. 
which are low, in accordance with the tImes and our ex
tensive facilities for conducting the business. Addres!'! 
�lU.8N & CO., office SCIKNTU'IC AMERICAN, 361 Broad
way. :'\ew York. 

ElectriC motors. automatic regulator for, H .  P. 
J\-ierriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •. :>67,651 

Eleotric signal, C. P. Wilkmson . . . . . . . • . . . • . . . . . . . .  567,7b9 
Electric track signal. C. P. 'ViLkinson . . . . . . . . . . . . . .  567,760 
Electrical condenser, N. '}'esla . . . . . . . . . . . . . . . . . . . . . .  567,818 
ElectriCity. producimr. J. R Payson. Jr . . . . . . . . . . .  007,721 
�mbossil1g roller, H.edeker & Timmerwilke . . . . .  _ , _  567.918 
Engine. See Direct acting engine. Steam engine. 
Engine. F. C, Rinsche . . . . . . . . . . . . . . . . . . . . . .  _ • . . . . . .  '>67.725 
Engine steering device. traction. G. C. �tevensnn. 567,696 
lI'abric and prQ(�ucing finished edges thereon, T .  W. Bracher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flIi7.948 
Farm gate. W. H. H. West . . . . . . . . . . . . . . . . . . . . . . . . . . • 567,670 
Faucet, lIquid, J. H. Beare . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;:'67,877 
Fence wire windmg device. C. Heitsch . . . . . . . . . . . .  567 .713 
Fence wirmg macbille. W. A .  Dillon . . . . . . . . . . . . . . . . 007,.185 
Fil e  box or document case. A. C. Burler . . . . • . . . . . .  667,633 
�'ire dog', H. J. Lewis . . . . . . . . . . . . . . . . . • . . • . . . . . . • . . . . 567,786 
Fire escape, M. R lfitzbugh . . . . . . . . . . . . . . . . . . . . . . . .. 567.642 
]fly screen, W. L. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,828 
Food compound, J .  H. Kellogg- . . . . • . . • . . . . . . . . . . . . . . 067,901 
Fruit jar. P. Plnl i p  . . . . . . . . . . . . . . ' "  . • • • . • • . . . • • . . . . 567.610 
Fruit pitter. Al lman & In�bam . . . . . . . . . . . . . . .  " . . . .  561i.702 
FUrnace. See EmeLtinll furnace. 
Furnace. R. L. Fuciata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,611 Furniture, adjustable, G A. Bot::rick . . . . . . . . . . . . . . .  567.762 }1-'urnitul'e. cbangeable. J. Horneburg . . . . . . . . . . . . . . .  567.595 
Furrower, marker ana coverer, com biDed, A. S .  

Linthicnm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,904 
Game board. W. A.. Conklin . . . . . . . . . . . . . . . . . . . . . . . ' " 567.885 
Garbage. apparatus for treatment of, W. S. Ricb-

I NDEX OF INVENTI O N S  ardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  507.724 
Garment fastening, 8. �paugh . . . . . . . . . . . . . . . . . . . . . . 567,843 
Garment stretcber. L. B. Cadmus . . . . . . . . . . . . . . . . . . .  56�.733 
Gas burner, A. Wanner, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  b67.870 
Gas generating apparatus, H. Eldridge . . . . . . . . . . . . .  567.641 
Gas holder. R. M . Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.764 
Gate. See .!farm gate. Railway gate. 
Gate. M. C. Malter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  067.008 

For w h i c h  Lett er. Paten t  of t h e  

United State. were Granted 

September 15. 1 896, Gate. J .  W. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,772 
Glass bottles, etc . •  mach me for manufacturing, C 

Fjmmet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.739 
" N D  EA CH B E A R I N G  THAT DA'I' E .  8��r�'b\�l.:r�'\(i:W:iiur.iou: : : : : : : : : : : : : : . : : : : : : : : :  �ai� 
[See note at end of list about copies of these patents.] 

Grain binder, L. J. Fel l ay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,826 
Grain binders. knot tying device for automatic, G. H. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . .  567.737 
Grain binders. knotting' mechanism for auto-

Alarm. See Burg-Iar alarm. G r
atiC, Jb

·
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Albumen, obtsmmg, n. Finkler . . . . . . . . . . . . . . . . . . 567,706 G��n�i;��;��in:,
a
l�'lt. tyi�be: . . .  : . . .  � . .  ��:5a;63i, 567:638 Alloys of iron and cbromlum, prOdUCIng, R. W .  Hair cutter's comb, P .  W .  Matbews . . . . . . . . . . . . . . . .  567,910 Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  567,;57 Hand le bar, adjustable. Galt & Rankin . . . . . . . . . . . . • 567,853 Almond .bell er. A. H. CO]le . . . . . . . . . . . . . . . . . . . . . . . . . .  567.736 Harness, H. C. Detzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007,850 Ancbor,.H. A. Hou.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,680 I Harvester. J. F. A. p
.
Pleby . . . . . . . . . . . . . . . . . . . . . . . . . . .  007,933 AnnunCiator, street, H. P. Fl:ear . . . . . . . . . . . . . . . . . . . .  567,64.3 Harvester. potato. J. P. Brennan. . . . . . . . .  . . . . . .  . 567.846 Armature for dynamo electrIC machines. HaeI'er I Harvester. self bmoing. J .  F. Appleby . . . . . . . . . . . . 567,934 

J=iI'-:;end for new and complete CatalOgue at 8cientlfJc & Gikeleiter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 567,746 Harvesters. knottine. mecbanism for twine bind-
and other Rooks for sale by Munn & Co .. 361 Broadway. Armor plates. llpparatu8 to be used in manufac- ing, G. W. Wbittington . . . . . . . . . . . . . . . . . . . . . . . . . .  567,627 
�ew York. Frep on aoplif'at.iQll. 

HINTS TO CORRESPONDENTS. 
N a lD e N  a n d  A c1d l'eJ;8 must accompany all letters 

or no attention will be paid thereto. This is for our 
information and not for publication. 

.l c ff> r t' I I (· P ,,",  to former articles or answers should 
give date of paper and page or number of question. 

I n q  11 i I· i .- .  not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

B n }. (' I'S wisbing to purchase any article not advertised 
in our columns will be furnished with addresses of 
honses manufacturing or carrying the same. 

S p e c i a l  " · I· i t l p J I . n fU I' II"' 1. I O I l on matrers of 
personal rather than general interest cannot be 
expected without remuneration. 

Sc i e n 1. i H (' A "  • •  ' I' i (' a l l  S I I P l. I f' lIl e n t li  referred 
to may be had at the office. PrIce 10 cents each. 

Ro o k "  referred to promptly supplied on receipt of 

Au;g::��h�·r:������S�'k: 'Abbott : : : : : : : : : : : : :  : ::. : �+:�!� Ha���\:�y .t.��.8.
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�����: �'.�.'. 567,803 Autograph ic re�ister. K ing & Carbart . . . . . . . . . . . . . . 567.785 Harvestmg machinery. J. F. Appleby . . . . . . . . . . . . .  567,935 Axle skein and box, J. Szalay . . . . . . . . . . . . . . . . . . . . . . . .  567,6G5 Rat box or holder. J .  W. VOgt . . . . . . . . . . . . . . . . . . . . .  567,929 Axle support. revoluble, ( 'uri & Faulkner . . . . . . . . . . 567,582 Hats and hat brims, apparatus for pressing. sbap-Band cutter and feeder. J .  E. Fisher . . . . . . . . . . . . . . . . 567,587 ing and curling. H. Atherton . . . . . . . . . . . . . . . . . . . .  567.573 Batl1ing apparatus. G. W. McLarty . . . . . . . . . . . . . . . . . 567,915 Hay and fodder raCk, combined, T. Meyer . . . . . . . . .  567 ,838 ������ ���� ���.
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sHis�;'��;V�:�: : : : : :  : : : : : : : : : : : g�m� He'�tev�w.
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i
Z:���.� . �� . ��l��, . .  � .  !J:. 567,618 Bearing, ball, C. H . Chapman . . . . . . . .  . . . . . . . . . . . . .. 567.849 Heater. See Water heater. 
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sse

: : : : : : : : :
. g8H3� I ���gg� �¥�t'::"�:'i,"orwa�e��l: ii". HaiioweU: : : : : :  ���:��� Bedstead spring supportmg frame, H. Quinn . . . . . . 567.656 1 Hinge, spring", J. Scb lutter . . . . . . . . . . . . . . . . . . . . . . . . . • 567.727 

���t�
l
,
i
��if�e-i';;�;��h;"p;s:j""Go(idwin: : : : :  : : : : . : : :  g�Hlil ��';,"����;bi�� �e�;��: ifA:·Maiiegoi<i : : : : : . : : .  : : : :  ggg:g Bicycle, W .  S .  Bellows . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  567.936 Hub boring device, C. E. Roberts . . . . . . . . . . . . . . . . . . .  567.795 

:l���l�: 6���u�:.���: : : : : : : : : : � : : : · : : : : : : : : ::�+:��: �i:�� I!r��ii�
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u
iIfg:v�:;g���·.�: �:����:.: �+:� BiCYCle bearing, H. E. & J.  F. Dodge . . . . . . . . . . . . . .  567.851 IndicaTor. See �tation indicator. BIcycle brake, E. J. De Bergue . . . . . . . . . . . . . . . . . . . • .  567.949 Inkstand, J . L. Powley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.792 Bicycle br:tkP-. S. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,650 Insect powder du�·tributpr, C. D. Cutts . . . . . . . . . . . . . . 567.64.0 Bicycle handle bar. R. M. Snyder . . . . . . . . . . . . . . . . . . .  567,e6..� Insulator crossover for trolley wires, A. Hanson. 567,184 Bicycl e  l(lck, rI'. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.807 Jar. See Fruit jar 

Bicycl e  saddle, R. O. Barler . . . . . . . . . . . . . . . . . . . . . . . . . .  61)7,634 I Joint. See Pipe joint. Bicycle spring motor. C. young . . . . . . . . .. . . . 567.629. 5€7.630 Kettle bolder and strainer, W. G. Bolus . . . . . . . . . . .  567,763 Bicycle supporting frame. E. C. Waterman . . . . . . . .  567.620 Kneader. dougb ,  W. J .  Wood • . . . . . . . . . . . . . . . . . . . . . .  567.777 Bicycle  wl'eel. A. P. Le Gras . . . . . . . . . . . . . . . . . . . . . . . .  567,H35 Knitting maC'hine need le. 8. Woodward . . . . . . . . . . .  567.931 Bit. See Bridle bit. Ladder bracket. adjustable, H. M. St.illman . . . . .. . . 567,755 
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n, 'iV: ������.����" : ':::. ?JiUl� Boiler. See Upright boiler. Water tube boiler. I.Jamp, electriC arc, J .  McLaullbhn . . . . . . . . . . . . . . . . . .  567.840 Boiler. T. E. Button . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,940 Lamp. electric arc, P. R. Salberg . . . . . . . . . . . . . . . . . . . .  067.691 
Bone cutting machine. L. W. Gibson . . . . . . . . . . . . . . . 567,854 I Lamp. gas g enerating. F. Rossbach-Rousset . . . . . . . 567.773 
Bookbinders' �lUlngmaChine. J .  V. GaUcher . . . . . . 567.742 I[ Larnos, automat.ic flame extinguisher for, E. J .  
BOut raCk. W . . .  Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.U03 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  567.677 
Bottle, Coocb & Lawre"ce . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.808 Lantern. miner's. R. Delzell . . . . . . . . . . . . . . . . . . . . . . . . .  567.889 
Bottle. L. M. La Rue . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . .  567.717 1 Latbe tool hQ l der. N. Nelson . . . . . . . . . . . . • . . . . . . . . . . .  567,685 
Bottle, P. h Raymond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5e7.917 Lawn rake, W. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,002 

price. 
U i II 4" " 41 I '" sent f.or examination 

marked or labeled. 

Bottle cap or nipple, mucilag-e, J. N. Clark . . . . . . . . . 567,704 Lawn sprinkler, G. H. Newell . . . . . . . . . . . . . . . . • • . . . . .  567,916 
should be distinctly Bottle device, Don-refilling, W. H. Payne . . . . . . .  '" 5\W, 750 Lifter. See Stove lifter. 
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e
lglrandej : : :  g�f:�� (6964) M. O. a ks a process for m aki n g  Box. See File box. Hat box. Paper box. Tooth LoadinJ'l machinery. wagon. W. E. Ewbank . . . . . . . .  567,765 

a tooth soap like Wright's myrrh tooth soap, and the in- Bra��:t�
erS��

x
Ladder bracket. LO

c�;utiiro�\�l1.e 1i'>1�·10����1��t������k. Per-
gredients that enter into its manufacture. A. Vegetable Brake. Se� Bicycle brake. Vebicle brake. Lock. S. Piotrouski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,687 
Tonic tooth wash: ��f�:eb:l\\rau���!t{� :aPe

u
fg:feio;': ·dr;.w: · 'N": E: 567,664 

tg����'li::,
e
.re�: �ef.eJr

e
i�h::::::::::::::. '::::::. : : ��:�1� 

Soap bark ground • • • • . • • • . . . . . . . . . . . . • • • . 2 lb. Bri£�t��; 'X: M: 'Peiiciie-tou'::::::::::::::::::: 
.::::: : �:�6il tgg��?��';,�t�I;;�tg�glt':·.�: .��.���: : : :: : : : : : : : : : : : :  : :  E:lf:�� 

Water . . . . . . . . . . . . . . . . . , • • • • . . . . . . . . . . . .  1 gal. g���;\':'��'b�H���tser:;'yih'e : : : : : :  : :: . : : : : . : : : : : : : : :  �E�:��� rfl,'.?t�tJ.�
r
a��·a��t��II��·coi ie(;iing; ·ii: W: ·i.ibbey tlH� Add honey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 oz. Buildings, protective system for, C. Burgher . . . . . .  567.577 Mail col1ecting POUcll, D. di B. Savo l gnan . . . . . . . . .  56�,920 

Simmer in warm water .everal hours ; let it stand over· ��f=l� �l��:g: ['�\�e'i'"v�r ':::::::::::::::::::::: : ���;�� �������i�fE�?J���
e
w�L�vSa�.:':ie: : : : : : : : : : : : : : : : : :  ?Ji�:�� 

night ; strain through muslin. To the fluid product add Burner. See Gas burner. Vapor burner. Match makin� machine. J . M. Van Doren . . . . . . . . . .  567.�7 
an equal amount of alcohol in which has been dissolved : ���f���'R�;t

i
if�1���: .�:.�:.�.����: : : : : : : : : : : : : : : : : : :  ���:�� ���!l g���\�� :fi���i�to�' k'tr;:�: : : : : : : : : :  : : : : : : ?Ji+:U� 

Gum myrrh . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1 oz. �:�e
o
r���r�i-�'a�b�;'aiti8' for '  BUPpl�'iD�' ·SUgar; 

567.722 Me
��ll���

t
��iJ.

t
S·iriif.����.�� . � .. �� . :������.t����� 567.75{: 

Oil teaberry . . . . .  . . . .  . . . . . . . .  . . . . . . . .  ' .  1 oz. 
car�o�gng:!: j: (�aiiaDiiiie·. ·. ·. ·.·. ·. ·.·.·. ·. ·.·. ·.·. · .
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.. .. .. : �+::1� tig��� ms��h���·t:ripl������fd: · · · � · · · · · · · · · · · · · · 5(j7

,95:� 
Color with red sanders, digest one week and filter. �:� gg���i��: t: §.. :a�������:::::::::::::::. :::: :: : gg�:W5 ifgf6�.
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. Brown, Jr . . .  5t7,8S! (6965) C. E. P. �ays : Can you gi ve m e Car coupling, H. SCha�1l'er . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.866 Motors. rp!,ulating admission of current to. F. E. 
• 

I Car fender. W. J. McClpnaban . . . . . . . . . . . . . . . . . . . . . . 507.914 Herdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.714 
a receipt for a blondine solution that will bleach the hair Car signaling Iigbt, M. P. Crawford . . . . . . . . . . . . . . . . .  567,941 Nozzle. spray, J. D. Shuots . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,�2ii 
white, and also one that will color it red ? A. Gaseous b:�s s�:fJ�:�i':

ala�cii�· i��:�atus ' f�r ' raiiway: 
567.�98 g��;�� �]�����6fJi���!irln':����S&

A
Br�g;,���.i�:: :.: �i:�� 

chlorine and hydrogen peroxide are effectual agents in , W. T. Hami!ton . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . .  567.856 Ordnance. gas op!',rated, H. !:3. MaxIm . . . . . . . . . . . . . .  567.604 
bleaching hair. The hair should be thoroughly cleaned, carll�;far��.
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567.791 
with a warm solution of soda then washed with water Cars. movable arm support for, G. H. Poor . . . . . . . .  567,655 Blanke . . . . . . . . . . . . . . . . . . . . . . .  c • •

• • • • • • • • • • • • • • • • • • 567.933 
While moist it is put into a' jar and chlorine gas intro: 8��i�lel

,
ab��. 8D.K��P�;ioCk : : : : : : : : : : : : : : : : : : : · : : :  ��;tg �!�,;:;;,�.

e
x.1: 8i·r!�·�I.I: : : : : : ::::::: : :: : : : : : : ::: : : . : ��+:�� 

duced until the air in the jar ]ooks greenish Allow it Case. See Packing case. Paper cutting and trimming machine. guil lotine, 
to 8ta�d for twenty·four hours, and if nece8�ary repeat. 8:f�Tts�a��o�· �!s�n�

s
i�J��aiiiB '  fo'r ·free·iiig:su"I -· 

567,844 Pater !r:.il;�: ·mac·ll{ne·s: i;uip'fee'd ·reg·�iaior· for: 
567,576 

We have no directions for coloring the hair red. ehJ�iV': 1" :.���:;.�.��
r
: : :: : : :: : : :: :::::::: . : . : : : : :  tlU�� pap�r �ec��'f':c1�: 'Li: Laniii : : : : :  : : : : : : : : : : : : :  : : : : :  g�f:t� 

(6966) A B sav " ' Can you o-ive me 

I 
Cbair �eat. W. Crouch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.639 Patt�rns, producing' and coating. W. P. Smitb . . . .  567,694 

• 
• •. .::'i • 

• � char�mg app�ratus. H. H� Ca�pbel1 . . . . . . . . . . . . . . .  567.848 Peggmg norn, \Vblttemore & GJass . . . . . . . . . . . . . . . .  567.626 
formula of a compound fluid, which WIll plate all metals qb;lflot, cyclO1dal , W. D. Cromn . . . . . . . . . . . .

. 
567,580. 567,581 Penllolder. J. E. Murp!'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56p89 

by rubbing it on with a soft rag. A. 1. Silver nitrate, � 3���,
ek�gg;t� ·�;�:�iliion � � : � : : : : : : : � : : : : : : : : : : : :  ggi:��6 ����g����: d?;�b�ag<in �1�':e,

t
�� ·ii: Eme·rsoii::.: �7:�� 

parts ; salt, 2 parts ; cream of tartar, 14 parts. Pulverize gt�:� g���e�:�f�:!ftf�:r���b:;:�,
e�: �·a1z���.

s
.��: :  ��+:81� ���fg����{��CiE

l
:!�:f?���d:c·i�g.�\

i
8�?;.iarce·au: : ��:�� and mix. 2. For thin plating rlis80lve in 10 01' 12 drops Cigarette machines, tape or belt for contmuous. Piar.o, F. Teupe _ . . .  c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,668 

of wai�r and add silver nitrate� 2 parts ; potassium cyan� ChP�e����\�s'&' Atwater : : : : : :  . . .  : : : . : : : : : : : : : : : : : : :  ��+:�� Pia
d�C����Sb��I�

t
:&

a
3t���

t
!�. ��.�� �n.� .  ��.r . .  ���.� 567,796 ide. 6 parts. Rnb on the object. Cloth finis bing macbine. electromagnetic pin ex- Pigeonnoles, d isplay drawer attacbment for, J. D. 

tractor attacbment for, A. C. Shuttlewortb . . .. 567,619 Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,820 
(6967) �. L. M. writes :  We h ave one 8���et!�ia���p�r#�iy.

ung : : : : : : : : : : : : : : : : : : : : : : : �i:�� �i�����p1Yn:,./'�f�o6ioUd : : : : : : : : : : : : : : : : : : : : : : : : : : �g+:��� telephone WIfe placed on telegraph poles four feet from I' Coin cont'olied apparatus, M. Barnes . . . . . . . . . . . . . .  567.761 Pipe jOlllt. J. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.862 
relegraph wires, but our telephones repeat all nie8�ages �g��in�t1�n���k������ci

o��i . . . . . . . . . . . . . . . . . . . . .  567.698 ��f;h::�c��t�i-;.�����:.��: ::::::::::::: :::::::::::: �+.��� pass!ng. What causes it, as there is no connection ex- Commutato:r:, Haerer & Glkeleiter . . . . . . . . . . . . . . . . . .  567.745 Pneumapc diB£atcb �ube sWif:,cb. C. F. Pike . . . . . . .  567.�� 
cept wood ? A. It is caused by induction, and may need ggg��'ie��:�"c!el·e�s :"�fet�T�t:�arveC · · ·. ::::: : :  ?Jii'��� �g�

e
cg�J'}�1��e� �

a
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n
l��ii� : : : : :  : : : : : : : : : �Ug;, 

through metallic circuit to overcome the trouble. Cooker. steam. ·r. C. Maddux . . . . . . . . . . . . . . . . . . . . . . . . 567,858 Pot or pitcher. F. Zahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.802 
Corn. separating and col lectinl! lZerms from, J. G. Press, K. S .  Blanc>hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.t:35 

(6968) G. A. F . say� : I h ave m en tion O'NeIll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.790 Printing, Beck & Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  567,878 
in Stcele's " Fourteen Weeks in Chemistry " of fusible g���:��l� W�\}�e�g �'. ������: : : : : : :  : : : : : . : : : : : : : . : : ��:� p
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l\��: Ft/::;l�·�:�\
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metal, an alloy composed of bismuth, lead, and tin. Can couX�e60�\����.�.��.� . ��.� .��.�������� . �
a��e.

l�� .�:. 567.891 pri��r:: pr(��s· · impres8ion adjusi�eni: · ·C: · ·O: 567,886 
YOll give me the proportiuns of the respective metals ?  A. Coupllng. Ree Car coupling. Pipe coupling-. Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.8P'2 
1 .  D'Arcets : Bismuth. 8; lead, 5 ;  tin. 3 parts. This CouplinIZ device. J. Rieppel . .  . . . . . . . . . . . . . . . . . . . . . . . . 567.614 Printing- press. web. l<l. H. Wilcomb. . . . . . . . . . .  . .  567.776 
melts below 2120 Fah. 2. Walker's ' Bismuth, 8 ;  tin, ���T:;.th!Yr,�.P:��ge:te: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �+:��� p

ri
����1g.r��

s
ft· ���[���

s
.��:. ��.�����.

n�.�
i
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4 � lead, 5 parts ; antimony, 1 part. The metals should 8��t���' ���o�:�a' ��tfer:
aCSi�!� ' cutter: ' ·  Corn� 567,608 p

ri
����9�1;�:ef�r.

f
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.�����. 567.730 

be repeatedly melted and poured into drops nntil they stalk cutter. Printi ng, producing rel ief ]llates for, O. C. 
can be well mixed, previous to fu,ing them together. 3. 8��I�r

s�J�?e�����tB�;'�k��i�er : : : : : : : : ::::56"7.R82; ?Jiz,:�� PU
I
�����:iatus fo;: '<iissoeiaijrii, wood; 'L: Eni;ei� 
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,
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Onion's : Lead, 3 ;  tin. 2 ;  bismuth, 5 parts. Melts at Cye1ing machine driving g-ear . . T. J. Marshall . . . . . . .  567.787 mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  067.822 
1970 Fah. 4. If to the latter, after removing it from the gre�

ta§::��rif:ir�w�g ��:�
eriCks . . . . . . . . . . . . . . . . •  567,5t;9 ���� ��Fv

k
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t
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fire, one part of warm quicksilver be added� it will re- Digging machi.ne, earth. J. H, Stephens . . . . . . . . . . .  567.fl22 Pumpi:nl! apparatu s. P. Frichette . . . . . . . . . . . . . . . . . . .  567 ,741 
main liquid at 1700 Fah., and become a firm solid only at E���C�I:��
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HaY 'an'ci ·fod·der· rack: · · · · ·  

567.804 
1400 Fah. 5. Another : BiBmuth, 2 ; lead, 5 ;  tin, 3 Ei����s�c.i�ia�·.�� .����t�: : : : : : : :
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: � : : : : : : : : � : : :  &�i:��Z ii:n;��

t
����d� �re���1c.Fj .'ric'l����iiii : : : : : : : : : : : : : ·�+:�1f parts. Melt. ill boiling water. Nos. 1, 2, 3, and 5 are Doubletree, G. G. F. BoswelL .  . . . . . . . . . . . . . . . . . . . . . .  567.939 Rai lway ('rossing sig-nal. C. Selden . . . . . . .  . . . . . . . . .  5117,753 

used to make toy spoons to surprise children by their B�::lrl�l�a���ri'L��E.eg�iih· ·:::::::::::::::::.: ?JiU�� ii:n:�� ��\�Cl�:C:jH���{ll.e : : : : : : : : . : : : : : : : : : : : : : : : : g�i:goJ 
melting in hot liquors. A little mercury (as in 4) m�y be Drying machine, steam. H. Cut ler . . . . . . . . . . . . . . . . . .  567.RS7 Railwa'· switch , street. A. Scbmackers. . . . . . . . . .  567,9n 
added to lower their melting points. Nos. 1 and 2 are g�:� �ru� �����tR�������: .�'. �'. ���.�::�.�

.
::::::::: ��:�� �:n�:�s:

i
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d
:�J· ·daiiger 'sigrtal 

567.632 
specially adapted for makingelect.rotype moulds. French Egl; beater, H. W. MaBon . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.n09 for. W. '1'. ( '. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,865 
cliche mouJds are made with the alloy No. 2. These �r:c�r��c�·I!1'a�·d��i��: R: 'Skeeil::::::: 

.::::::::::: ��:��� �:���l s::gL�;11 �ak!�IJ���eii rake: · · · · · · · · ·  j • • • •
• •  

567,806 
aJloys are a]�o used to form pencils for writin�, a�s? as 

I �1:���:� c��gtii�:��y
a
nna�g,

c�.
tw:·8o����::::::: � : �i:?: ::��£e��r

e
:nc��

r
�.&Fi��.��.� : : : : : : : : : : : : : : : : : : : : : : : : .���� metal baths m the laboratory or for soft soldermg Jomts. Electric machine, dynamo, H. W. LIbbey . . . . . . . . . •  067.71U Recording slip. W. A. Rawley . .  ' " .  . . . . . . . . . . • • . . .  , 567,594 
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274 
Refrigerator car door. C. Boucbard . . . . . . . . • • • . . .  0 .  667,880 Register. :;ee Autographic register. Ribbon roB core, G. E. Grimm . . . . • • . • . • • • • • . . . . • . . . 567,898 Rol ler. I:;ee Ern b08sing roller. 
��?:��J���es��tr�.I�CO:b�eJ:O��W·. 'Siiyder: : : :  ��:� Ruler and marker, combined. C. Schnorbergel' . . . . 567.616 
�:��beapr:�i��i::Cbiiie; J: '1'1: · !'.·ock·.i : : : : : : : : : : : : : : : :  �+:�� 
�::� :::;:�:�: �eJ�I�:it��� ���: : : .'  : : :  .. ..  : : .'  : :567.620:�:�¥ Saw lZuide. band. J. A .  �larttn . . . . . , . . . . . . . . . . . . . . • . .  567,859 Screen. See 1-'1'" screen. V ehicle wmd screen. Scrubbing macliine. J. S. Hitchcock . . . . . . . . . . . . . . . . 567.944 Seeder. J. Custer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .  567,780 Selvage on fabrics, macbine for makiDJ;l, '1\ W. Bracber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,779 
�:����t�a�·i:e.G��tt��i�ei::::::::::::::::::�.7.,���: ��:m Sewing macbine. T. A. Macaulay . . . . . . . . . . . . . . . . . . . 567,603 Sewing machine attachment, P. Olson . . . . . . . . . . .  567,652 Sewin� mach ine clamping device, buttonbole. R. L. Plumley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.723 Sbeller. See Almond sheller. Sifter. A. Ranson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.711 Sign, interchangeable electric, Scott and Shon. nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,924 Sbmal. See Electric sigI!al. Electric track sig-nal. Railway crossing Ingnal. Signal operating device, J. L. Keefe . . . . . . . . . . . . . . . . 567.716 Slot machine, U. F. Neubert. . . . . . . . . . . . . . . . . . . . . . . . .  567,683 Smelting furnace, electric, J. A. Vincent . . . . . . . . . . 567.699 
�oagi�����s Of. ���. ����.����.s . . ��� . . �.��.l.�i.��� . �:. 567.7M Soldel'ing block. V.  H. Ballard . . . . . . . . . . . . . . . . . . . . . . 567,67! Spark arrester, T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,601 Spinn ing frame builder mechanism, C. Whitaker 567,930 !Spool holder. J. H. Griffitb . . . . . . . . . . . . . . . . . . . . . . . . . . 567,743 Sprinkler. See Lawn sprlllkler� Square. J. P. Jobn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.832 Station indicato!', O. J. Merritt . . . . . . . . . . . . . . . . . . . . . . 567,911 Station indicator striker arm. O. J. Merritt . . . . . . . . 567,912 �team en�ine, W. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . 567,805 
�l���r.''.�lg��eW':'HL��c;�an: : : : : : : : : : : : : : : : : : :  : : : : : :  ��:itb Stopper. See Bottle stopper. Store service apparatus, J. J. Weldon . . . . . . . . . . . . . . 567,701 Stove, lamp, J .  HirscDhorn . . . . . . . . . . . . . . . . . . . . . . . . . .  567.943 
����:��!��, \��f:&dMl�r������: .�: .L: .���s���t��: : �;:�� Sweep rake, A. Punteney . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i€7.771 Swi tch. See Pneumatic dispatch tube Bwitcb. Railway switch. Telephone switcb. Tag makinJo! and stringing machine, J. Flet..che� . . 567,809 
f:g�l:;; �ea��J�r�rJdeii::::::::. ::::::::::::�.7:�: i�H�1 Telepbone. R. F. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.688 Telepbcne switch ,  E. E. Ries . . . . . . . .  . . . . . . . . . .  . .  567,794-Telescope in oomblnation with compasses, R. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,867 Tbill sh ifter. vebicle. ( ; .  W. !Snyder . . . . . . . . . . . . . . . .. 567.817 Thrashing machine. H. H. Lamont . . . . . . . . . . . . . . . . . 567.648 '.£'ie. See RaIlway tie. Time lock. E. Stockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,623 Tin plate, toughening, chilling and cleaning, W. F. Herbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,830 TinniDIl or galvanizing metals, A. 8. Ramage . . . . 567,612 Tire, pneumatiC', J. G. l\loomy . . . . . . . . . . . . . . . . . . . . . 567,SH!l Tire tightener, S & T. Forbes . . . . . . . . . . . . . . . . . . . . .  567,782 
�g�r'h��d'i�!j,':."s��':,���� ��'h�i'i;!; J�l'tz �:. �i.��.� : :  : :  ?,lH:��� Tootb powder box, J. P. Hendrick. Jr . . . . . . . . . . . . . . 567,912 '1'oy. optical. R. Pilkington . . . . . . . . . . . . . . . . . . . . . . . . . . 567,863 Transportation, means for. S. A. Mustain . • . . . . . . .  567,861 Tree l imb supporter, fruit. E. Morgan . . . . . . . . . . . . .  567.813 Trol ley catcber, O. R. Sackett . . . . . . . . . . . . . . . . . . . . . . .  567.690 Trol ley contact device, R. Skeen . . . . . . . . . . . . . . . . . . .  567,754-Trolley guard, F. S. Birtb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.879 Trough. See Watering trougb. Truck, car, '1\ C. Dn Pont . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.864 TrucK frame. car. E. CliO' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.579 Trucks, journal and journal box for railway, Abbenzeller & Faunce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.673 Twistio2 macbine. fringe, \ v .  GledhilL . . . . . . . . . . . .  567,590 Typ.ewriting machine, Blackstock & Conley . . . . . . .  567,937 Typewriting machine. U. B. Webb .. . . . . . . . . . . . . . . . .  567.799 l;mbrella sbeatb. H. Gocbnauer . . . . . . . . . . . . . . . . . . . . 567.827 Upright boiler. 1'. J. McGratb . . . . . . . . . . . . . . . . . . . . . . 567.768 Valve mechanism for wster p:as apparatus. O. N. Guldlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,7G9 Valve operatinJ;t mechanism, engine, J. D. Wil ... I iamson. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567,671 Vapor burner. bydrocarbon. H. Ruppel . . . . . . . . . . . .  567.659 Vebicle brake, C. B. Faircbild . . . . . . . . . . . . . . . . . . . . . . .  567.951 Vebic!e stop, W. F. Redding . . . . . . . . . . . . . . . . . . . . . . . . 567.812 Vehicle wind screen. T. L. Monagban . . . . . . . . . . . . . .  567.860 Veil fastener, C. E. Luce . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567,907 V esseh�. apparatuB for raisiDJ! sunken, F. Gutten ... berg, . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  567,744 Violin, McKenzie & Rising . . . . . . . . . . . . . . . . . . . . . . . . . .  567.€07 Voting machine, ballot printing. A. O. Abbott . . . .  567,572 
�:fs�%;�g �g���!t�d���rRfc:!�J!�i.���: : : : : : : : : : :  �f:8i� 
;::gt�: �a�ti����b��\��g����t�: .�.������ :  : :  : : :  �i:�J: Washing machines, automatiC water regulator for, E. WIlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.729 Water beater, Simons & Hixon . . . . . . . . . . . . . . . . . . . . . 567,868 Water. purifying, T. Royle . . . . . . . . . . . . . . . . . . . . . . . . . .  567.919 Water purifying apparatus. J. B. Ureer . . . . . . . . . . . .  567,829 Water tube boiler, vertical, M.. MiHer . . . . . . . . . . . . . . 5S7,913 Watering trougb, A. H. Wilson . . . . . . . . . .. . . . . . . . . . . 537,G72 Windin" apparatus. cop, S. W. Wardwell, Jr . . . . . .. 567.871 Window. Sanford & Kilby . . . . . . . . . . . . . . . . . . . . . . . . . .  567.661 Wood grinding apparatus, E. F. Mi!lard . . . . . . . . . . .  567,720 Wrench. See Buggy wrench. Lock jaw wrencb. P1pe wrench. Ratchet wrench. Wrencb. J. M. Flower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 067,588 

TRA D E  M A RKS. 
Boots and sboes. James A. Banister Company . . . . . 28,877 Boots and sboes, men's, boys', youtbs', women's misses' and children's, B. A. COl' bin & Sun. 28.875, 28.876 Dental cbairs. amalgams. alloys, and teeth flBinp: materials. Consolidated Dental Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.882 Filters. United States Universal fi�i1ter Company . .  28.883 Lamp burners, Scovil ] ManufacturIng Company . . .  28,884 Lard. leaf. Parker, Webb & Companv . . . . . . . . . . . . . . .  28,880 Lye or soda, caustic, Pennsylvania Salt Manufac-turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,881 Mineral waters and med icina1 preparations COD-taininll the same. J. E. Paul . .  . . . . . . . . . . . . . . . . . . . . 28,878 Salt, sugar aDd spices or other condim( nts, except-ing bakiDe- soda, saleratus and baking powders, R. N. Fitzgerald . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . 

D ESIGNS. 

Badge, C. W. T"emaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.016 
�:��� gf,tff. ���::';�a�· Il: D.���.����: : :  .'2ti,Oi4: ��:81� Bicycle crank sbatt, W. S. Ward . . . . . . . . . . . . . . . . . . . .  26.032 Bicycle shaft and crank. W. >I. Ward . . . . . . . . . . . . . . . .  26,031 Box, G. B Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,025 Button. F. B. S. Beardsley . . " . . . . . . . . . . . . . . . . . . . . . . . .  26.012 Calendar stand. A. Ferber . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.026 Can, ash, E. Ettenheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.041 Carpet, A. K. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.046 to 26.055 Carpet, A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,056, 26,C57 Corset, A. J. Claveloux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,044 Cycle hanger. U. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,033 DrInk ing vessel. ];-". P. Derr . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.023 Electric lig bt fixture, S. H. Davis . . . . . . .  . . . . . . . . . .  26,034 FI!ter case. liquid. J. (I:l l is . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.029 Game boarel, F. J. Candee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,042 
8�;����:�'t.'lfii.e�: .Il·. ��.l���� : : : : : : : : : : : : . : : : : : : : �:gz:J Gas or vapor burnert C. F. Allen . . . . . . . . . . . . . . . . . . . . . 26,03& Guitar, C. Knutsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,043 Ironin2 tool. O. A. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.040 Knife or fork bandle. H. C. Hart . . . . . . . . . . . . . . . . . . . .  28.017 Knife or scraper, W. P. Mc()onnel. . . . . . . . . . . . . . . . . .  26,019 Knives. forks, etc . •  handle for. �'I.. L. Wallace . . . . . . 26,018 Lamp shade holder, W. E. Bal! . .  . . . . . . . . . . . . . . . . . . . .  28,022 Nozzle. Park & WIlliston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,028 �f."�I�C� '£':�e�e�·. �a::I.��: : : : : : : : : : : : :  : : : : : : : : : : : : : �:�� 
Pulley block, W. J. & G. Lane .. . . . . . . . . . . . . . . . .  " . . .  26.o.'18 R.lZc)T wiper. P. J. Bertucci . . . . . . . . . . . . . . . . . . . . . . . . . 2ti.02O Saddle pommel plate, E J. Toof. . . . . . . . . . . . . . . . . . . . . 26.030 Screw, thumb. F. C. Von Heydebrand und der Lasa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.O'l7 
���:���fc.P����82i����.��: : : : : : : : : : : : : : : : : : : :  �J�� 
an} �����i'i� �h: f���g��:���,fl;:t�ri� ���e:[ai�l�i�{ issued since 1863. will be furnished from this office for 
�� CiJi:Bpa��n��:!�id.le:�� s:::U�:ht� n���:n2 ���b�� BroadwQ.Y, New York. Special rates will be given wbere 
a large number of copies are desired at one time. 

( : a n a d i n n  D a rt" U I ",  may now b e  obtamed b y  tne ID� ventors for any of tbe inventions named in the fureiloing list, provided they are simple. a l a  �(lst of $4-0 eacb. If coIDpBcated .the COBt wi ll  be a Jit,tle more. )i�or full instructions address MunD &; (".0., 361 Kroad�ay. �ew \' ork. Other foreign patena may also be obtained. 

J , itutifi, !mtri,au. 
)ll{ilverfisements.  

O lt l l l l'( A  R Y ltA '!' E,.. . 
I n lili d e  l' ae-e. e u c h  i U M e r r.i o n  .. ..  7 ;)  c e n t _  n l i n e  
B n C I.: P IL U' e .  f" n � iI i U liiI f" J' r i o n  ... .. ..  - S 1 . 0 0  a l i ll f'  

ilr For some classes of Advertise'Tltents, SpeciaL and 
Higher rates are required. 

T h e  abov(:. are cnal'6les per afla..Le line -----: abo llt eight worJs per Ilne. 'J'h ls notice shows Lhe widtD of the 11ue. lnd is set, in agate typ�. "GinE"raVinU8 may head adver. tisemenLs at t.he same i'ate per agaT,e hne. ov measure· menL, as t.he let,tel' press. AdvertI sements must be received at Publi cat ion Office 3.8 eadv as 'rhursday mornina LO appear iI ) the J(lI l owing week's iS811(;'. 

Star * 
Lathes 

foot power 
Screw . • •  

• • .  cuttin, 
Automatic 
Cross feed 

9 and l l - i nch Swing. 
New and Original Features 

Send for Catalogue B. 
Sf"neca Falls Mfg. Company, 
d95 Vater St., Seneca Falls. N. Y 

AMERICAN PATENTS. - AN INTER-esting and valuable tab l� showinJ;! the number of patents granted for the various su bjects upon which petitions have heen filed from the beginning down to December 
31. 1894. Contained 1 U  8Cl h: :'\ T I FlC AMItIHCA:S S(" p. 
PLEM EYT. No. I OO:!. Pr ice 10 cents. To be had al  this office and from al l newsdealers 

Direct Coupled Engines and Dynamos for 
MAR I N E  and LOCAL 

LIGHT PLANTS Equipment complete and unsurpassed. FJlectric Motors anaM�lt��:::�: �
ii�t�o �np� For particulars, address 

BE LKNAP MOTOR CO.  
HOME O]'FICE, 

Port land,  M e . ,  U. S. A. Tbames Bldg., N.Y. 
H U B B E LL 

M ach i ne ry and Tool Mfr. 
I m p t'oved 'rap ping llIachilles 

C R E WS 
Machine Screws f')r el ectrical purposes. 

Sample box free. 
B R I DGEPOR'I', C ON N .  

SENSITIVE DRI  LL 
A tool adapted for light drilling. 

Constructed specially for the use 
of Bicycle Manufacturers. 

c. N". c.A.�-Y, 

� ;  l Q U I NT'S  . . .  

A Book of Tools !�d��:tdrillin��!l! �� trical, or any medium 8l7;ed machine work. 'ViiI drill, ream, hub mill and tap without moving work. You want to know about H am
mers or Nickel-Plating Outfits ? 
Then send for "A Book of Tools. " 

" A  BOOK OF TOOLS " is the most c o m p l e t e  C a t a ]  o g  ue ever issued : contains 550 pages, .over 2,000 i l lustrations, prices are given. 
ar A copy of this book sent. postpaid, to any 

address upon receipt of 25 cents in stamps. 

DETROI T ,  M I C H .  

LAT H E S  
FOR 

C U NSM ITHS, TOOL 
M A K ER S ,  E X PE R I ·  
M ENTA L A N n  R EPA I R  
W O R K ,  ETC. 

Send for I1lus. Oatalog. _;�I!�I���tl� W' F .  & I no .  Barnes C o .  
1999 Ruby Street, 

ROCKFORD, ILL. 

The Curtis Balanced Steam Trap 
Combines more Superior ' Feature�i���:;�heo�:Jket. 

ar Send for circular S. O. 
{Jiving particulars. 

D ' ESTE & S E E LEY CO. 
!J9·33 H averhill St., 

BOSTON. 

HOUSE DOOR 
HARGERS� 

Tbe first made witb adjustable track. 
The track can be put up in 30 minutes. 

ar Send for Book. 

Tro l ley Track Mfg. Co., Ho lyoke, Mass. 

with Automatic 
Turret Head 

JOHN STARK 

Chas. Cburcb1ll & Co. 

SerOi Maehinos 
and General Line of Macbine 

Sbop Tools. 
H i l l , O larke & Co. 

1 6 0  O liver S t  • • BO!!lTON. 

16 S. Cnnal St •• C bicago . 

M AN U FACTURE UF BlCY CLES . -A very comprebpnsive art ic le l! lv in� the deta i l s of con .. struction of every parL ot these vebicles. Wi th 15 enI!ravings. Conta i l led in SCl Ji: N TIFIC A M E U I (,AN S(T p. I ' I . E M E :,\ T. No. !t O�. Price 10 cents. '1'0 be had at t h i !office and from a l l  newsdealers. 

BUy  T E L E P H O N E S  
That Are Good--Not Cheap Things 

'i'he Richmond, Ky., Telephone Co. tried other apparatus, which failed to o(Jerate satisfactorily and speak highl y  for the " Western " put in place of it. 
Hundreds of similar cases may be cited affecting the apparatus of nearly all so-called competitors. 

WESTERN T E L E P H O N E  CONSTRUCT I O N  C O .  
250 South C l i nton Street , Ch icago 

The Largest Manufacturers of Telephones in the U. S. 

A. D. Q U I N T , 
4 C l i nt o n  St.,  Hartford, Con n ,  U .  S. A. 

\iTEAM ;"R8�ii�;-1 
• Cheapest to install and I . SlAM P operate. Capacity guar-
l anteed. Catalogs sent. 

t • • • • • • • • • • • • �A:!��tg;������ If· DO YOUR OWN Save money I Make 
• �" ... �: money priuting for 

PRINTING otbers I T.ype.setting easy. PrInted rules 
$5. PRES.S Cor �����SfO�yc::���IJ�: . . cards, cIrcul�rs, .&c etc. to factory. . .  ' Press for prmtmg KELSEY & Co. a small naper. $40. Meriden. Conn 

T H E  " S P R I N C F I E L O "  
Vi and 2 0  inch 

CRA N K  S H A P E RS.  
��h��:tiJ�n�tnipe����11h�t���! keto Has many points of superiority over others. 
Send for Oircular 0 S. Address 
SPR I N G F I E L D  MACH.  TOOL CO. 

D u ra b l e-Eas i l y  A o p l i e d .  'J.1bis roofing i �  manufactured from natural Trinidad asphalt materials, and will not dry up and become brittle under exposure to the weather as coal· tar roofings do. ar Send for 
free sample of roof 12 years old, 
with circular and price list to 
W A lt lt E !'  C H E M I (J A L  &; lU I<· G .  (;0 • •  
s:; Fu l ton �tl'eel, 

l'i e w  Yol'l ••  U .  :; . A . 

A Boiler Feeder 
For High Pressures 

WORKS AT 150 TO 250 LBS. STEAM 
as easily as 

OUR STOCK INJECTOR AT 25 TO 150 LBS. 
May we tell you about it 1 

P ENBERT H Y  I N J E(J T O n.  C O . ,  
1 1 6  Seventh Street, D ETRO I T, M I (J H .  

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL I RO N  TOW ERS 
PLAI N 

ALL WOOD TOWERS. 
ELEVATED TAN KS 

for Antomatic Fire Sprinkler Plants. 
Louisiana Red Cypress Tanks 

a Specialty. 
W. E �  CALDW E LL CO.,  

2 1 9  E. Mai n Street, 
LOUISVI LLE. Ky .• U. S. A. 

�r�Er�Il�e�r�� �L!m�s�n�96
eL�P!.� 

I M PROVED 

ADJ USTABLE 

" S "  W R E N C H .  
Strong, Durable. For Circular, address 

REM I S  &; CA L L  H A It U WA ItI<: & TOO L  C I I .  
P ,  II . H O I  1400. Springfield, Mass., U. ,... A. 

Architecture fj;;;�,?= 
Architectural 

Mechanical Drawing ; 
Electricity : Mechan· 
ics ; Plumbing ; Min· 
ing; Civil Engineering 
in all B r a n c h e s j  
Steam Engineering 
( Loco., Stat'y and 
Marine) 

The International 
()orrespolldence Schools 

'!] Carpenters, 
Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi� 
neers, Dranghtsmen, 
Miners, Civi l  1 , gi· 
neers, etc. Rfjerences Everywhere. .Pree Cir. cular. Slate Subject 
yuu wish tu Study. 
II 1} t 2 Scranton, Fa. 

AUTOMOBILE C A R R I A G E S ;  THE 
Parli� .Bordeaux-Paris Race {)f.-Brief account of the performance of the vehicle8 that obtained the prizes in 
I he competition instituted by the Petit J � u rllul.  With 9 i l l ustrations. Contai ned i n  SCIENTIFIC A ME RICAN 
S U PP L K M ENT. No. 1 O:! 3 .  Price 10 cents. '1'0 be had at thiA  office and from a ! J  newsdealers. 

- =  T H E  D D  

ar E�'l'A n L I � H E J) HH 5 .  
The M ost Popu lar Scient ific Paper i n  the World 

Only S3.00 a Y ear, Inc l uding' Po.taKe. 
Weeh: l y ·  .. S2 X n m b e l's  a Y e ar. 

'r h i !ii n' i de l y  circu l n t e d  and splendidly illustrated 
papel' is published weekly. Every number contains six. 
teen pages vt useful information and a large number of 
original eng'raving-s of new inventions and discoveries, 
representing- Engineerln� Works, Steam Machinery, 
New Inventions, NoveltIes in Mechanic�, .Manufactures, 
Chemistry, 'F.lectricity.TelelZraphy. Photograpby, Al'chi
tecture, Agriculture, H rti ulture, Natural History, 
etc. Complete list of Patents each week. 

'1' (0 1'111 ", uf � lI h",(� .. i ll t i n ll . -One copy of the SCIEN
TIFIC A LJ ERICAN wiJI be sent for one year - 52 numbers
postage prepaid, to any sut-scriber in the United States, 
Cannda, or Mexico, on receipt of 'I' h l 'ee l ) o l l a 1'!!! by 
tbe publisbers ; six montbs, $1.50; three months, $1.00. 

(: 1 11 h lrii . - Special rates for several names, and to Post" 
masters. Write for partlCulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders. drafts. etc., payable to 

ill UI'i I'( &; (J () . . 3 1n I I I'llll d w a y ,  l\ e w  Yo"',. 
--11,--

Jdttltitit �ttttritatl JUppltttttnt 
This is a separate and distinct publication frOm THE 

HCI ENTJlI'IC AMERIC A :" ,  but is uniform therew1th in 
size. every number containing sixteen large pages full 
of eng-ravings, many of wnich are taken from foreign 
papers anc. accompanied with translated descriptions. 
THE ScmNTIFI C AMERI CAN SUPPLEMENT is publisbed 
weekly, and mcludes a very wide range of contents. It 
preseJ:.ts the most. recent papers by eminent writers in 
all the principal departments of Science and tbe Useful 
Arts, embraCing Biology, Geology, Mineralogy, �atural 
History, Geography ArchreoJoliZY, Astronomy, Chemis
try, Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway En!!ineeripg, Mining, Sbip Building, 
Marinp. Engineering, Photography, Technology. Manu· 
facturing Indust.ries, Sanitary Engineerinll', Agriculture. 
HortIculture, DomestiC Economy, Riography. Medicine. 
etc. A vast amount of fresb and valuable Information 
obtainable in no other publication. 

The most important Engineering Works. Mecbanlsms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Cauada, and Mexico. $5.00 a year ; or one copy of the 
SI'IENTIFIC A MERICA N and one copy of tbe SUPPLE. 
M ENT, bot.b mailed for one year to one address for $7.00. 
Single copies, 10 cents . .Ado ress and remit by postal 
order, express money order, or check, 

lU U I'iN & (J O . ,  3 6 1  U r o adway, New Yo)·k. 

--�--

�t\iI{lht9 �{tithnt. 
THE SCIEN TIFIC AM ERICAN BUILDING ED 1 TION Is 

lB�ued monthly. $2.50 a year. Single copies, 25 cents. 
ThirtYLtwo large quarto palles. forming a large and 
�plendid Magazine of Architecture. richly adorned with 
eLegant plates and Jtber tine engravings ; illustrating the 
most interesting exampi es ot modern Architectural 
Construction and allIed subjects. 

A speCial feature is the presentation in eacb number 
of a variety ot the lat.est and best plans for private resi� 
dencefl. city and country, including tbose of very mod
erate cost as weH as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plan8. Descriptions, Locations, Estimated Cost, etc. 

'I'he elegance and cbeapness of this magnificent work 
have won for it the l , al'�est Cit'clI lati on of any 
Arcbitectural publIcation in the world. Sold by all 
newsdeaiers. $2.50 a year. Remit to 

lU U N N  &; (JO., 3 6 1  Broadway, N e w  York. 

--�--

�l"vort �ditiou 
of the SCIENTIFIC AM ERICAN. witb wbich Is Incor
porated " LA AMERICA CI ENTIFICA E INDUSTRIAL," 
or Spanish edition of the SCIEN T I FIC AMERICAN is pub· 
lish ed monthly. and is uniform In size and typography 
with the SCI1!.NTI F I C AMER I CAN. Every number con· 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu· 
lates thro11g'hout Cuba, tbe West Indies, Mexico. Cen. 
tral and South America, Spain and Spanish possessions 
-wherever the 8lJamsh language IS spoken. THE S C I .  
ENT I F ! C  AMERICAN EX PORT EDITlON has n. large 
guaranteed clfculation in aJl commercial places through· 
out the world. $3.00 a year, p08tpaid, to any part of the 
world. Single copies, 25 cents. 

c..-r Manufact.urers and others who desire LD secure 
foreign trade may bave large and bandsc.mely displayed 
announcemeU"'s publisbed in this edition at a very 
moderate cost. Rates upon application. 

ill U l'i 1'i  &; " II . . P u blishers. 
361 BI'oadway, � ew York. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



5 Advertisement Writer • • • 
should subscribe for THE INLAND PBINTEB. , - Its advertisements are an object lesson in � type composition. He should adv 

it also, and get his name before n. . 
era every month. Subscriptions, er 
year; '1.00 for 6 months. n.e ter 
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Everybody knows 
how much easier ItlS 
to raise a weight on 
an Inclined plane 
than to lift it vertI
cally. That's where 
the light stroke of 
the Densmore comes 
In. Our free pam
phlet tells the rest. 
FROM THE U. S. OOVERNnENT. 

DEPARTMENT O F  THE INTERIOR, 
Washington, Nov. 23, l895. 

Densmore Typewriter Company. 
Gentlemen :-We have now in nse in the Bureaus of 
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conclude tbey are Jliving entire satisfaction. Respect'y, 
(Signed) HIRAM BUCKING H A M, Oustodian. 

D E N S M O R E  T Y P E W R I T E R  CO. ,  3 1 6  B roadway, N .  Y .  

WIRE 

·r .. �y h a v e  R t o n e  t h at' s a l l  t h ,.i r fnvn • • • • •  

Machinery for making WI R E any articles from 

Automatic wire forming machine department is In 
charge of R. C. ManvUle. 

Machinery for making sheet metal goods. 
THE W ATE�BU�Y MACHINE CO. ,  

P .  O .  Box 1025, 
WATERBURY, CONN., U. S. A. 

The Chicago Gas & Gasol ine Engine 
The simplest gas and .. asoline 

engine on the market. Has no 
equal for ·absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
strengtb. Oatalogu. Bent on 
application. 

MANUFACTURED BY 
J .  J .  N O RilI A N  CO . . 

48 "A" South Clinton St., CHICAGO, ILL. 

GREAT R E D U C TION IN 

RUSSIAN PATENTS 
N E W  .. A W N O W I N  FORCE. 
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price formerly was from $� to $tOO for a patent of from 3 to 10 years. Annual taxes will b", payable. The appli
cation should be filed before the Issue of the United 
States patent. 

Patents granted under the old law may, if still in 
���:'tg: ��}�'i.��!¥e�

h
b� 

f
;.!�f��nJ� Ya':��I��'!"tL':.i 

would have become due If the new law had been in 
operation at the time the application was filed. 

For full particulars address, 

M U N N  &, CO. , 36 1 B roadway, New York. 

1/' YQU, W(l,nt the best Lathe and Drill 
IIiiiIIIflr- GBUGKS BUY 

WES'l'CO'l"l"S.  
S t  .. o n g . s  t 

c:t'Pba't1:f;fy I1Ind. Dwrabil
itll, Oheap I1Ind. 

\Ve.tcot t  C h l l ('k Vo . . O n e i d a ,  N .  Y . ,  U. �. A .  
Ask Jor catalogu. in Engllsh, hench Spanlsh <Y1" German. 

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 

ALCO  VA P O R  LA U N C H  
E n g i n e  and H e l m  C o n l ro l l e d  from Bow 
Latest improved and only 12 to 1 Motor 
now ready for tlle market. 18 to 40 ft. Launches. 2. 3, 6 aLd 1 horse power. 

II' � 'ell 
��';.,,:��.
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l'larine V apor Enaine ( ! o  •• J e�'sey C i ty. � .  J .  

FOR S A L E ! 
Three 60 horse power Lowe BoUers, pressure 1n-

�g��1i1�n,
a
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c
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by October 1st to make room for others. Also one 000 
lb. Bement & lil.iles Steam Hammer in good condition. 
Addre-s ·  all comunlcatlons to T h e  U nion llIetalUc C a l" l l' i d1te V o m p n n y ,  B ,"idaepol't, C o n n .  

MADE DF FINE CLDTH IN All POPULAR STYLES, 
Equalin Fitand Wear to linest line 

Not to be laundered ; when so
i
led reverse, then discard. 

LUXURIOUS and ECONOMICAL. 
��!� ��!.!:���i�!n:���}��i:\���,::�i�:\�::: 
��:J:��;:r '!�d';:l!if 3:;!i��thior

s
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REvERSIBLE COLLA R Co. 69 Milk St., Boston, M ...... 

J , itut if i,  �mtri,au. 

ST U DY A 
T H O M E 

BY O U R  EFFIC I ENT CORRESPO N D E N C E  METHOD, 

E LECTRI C ITY, M EC H A N I CAL  � 
DRAWI N I ,  M E C H A N I CS ,  OR 12-page 

STEAM E N I I N E E R I N I .  
Ca�<;,�ue 

I NSTITUTE FOR H O M E  STUDY OF E N G I N E E R I N G ,  
46·47 Blackslone B u i l d i n g ,  CLEVELAN D ,  O H I O  

TUBULAR 
DRIVING LAMP.. 
I � �Il\

h
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IT gives a clear, While light. 
IT is like an engine head-

I
i�ht. 

1'1' !h�':I
s
f��:i.I�tt.M��

t 
I T burns kerosene, 

Send for bo'k U .... ) . 
R. E. D I ETZ CO.,  60 Laighl Slree�I '  New York.  

Mention t h ls  pap.". and O.t special dlscownt. 
�ESTABLISH E D  1 840.  

SMALL MOTORS for All Purposes, 
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t,:he best manufactured. Specially adapted fo 
all kinds of li�ht work

i 
sewln� machine outfits 

M O T O R  l: O . . Manufacturers of Electric 
Mot-ors and Electrical 8pecialties, 1 2 �  
lll i tc h e l l  St.,  PROVJ D E N UE, R .  I .  

SAVE � YOUR FU�L 
By using our (stove pipe) RADIATOR. 

With Hs 120 Cross Tubes, 
ONE Itove or furnace does the work ot 
TWO. Drop postal for proofs froIIl 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the first order from each neighborhood 
filled a\; WHOLESALE price, &lid secures 
au agency. Write at once. 

ROCHESTER RADIA TOR COMPANY, 
8S FllrnllCfl St., ROCHESTER, N. r. 

to take the Civil Service Examin .... 
tions now being held throughout 
t�� a���:! p�i�

e
:xa!i�r;�:2p� 

rent Office. Full information re .. 
garding pOSitions, salaries. dates 
of examinations, etc. FREE. if you 
mention the SCIENTIFIC AMERI
CAN. Write to.day. 

Nai l .  Correspondence I n slilule, 
C. S .  Dept. Wash i ngton.  D .  C.  

�" " " " " " " " " " " '� 
i �,��[�I� i � �M.ERICAN' continue to examine improve. � � for tnventors."'

ents. and to act as Solicitors of Patents � � In this line of bu.iness they have had 'lll!arly J!liJty � __ years' experie,!,"e, and now have wnequaled facilities for --- the preparatl9n of Patent DraWings. Rpeciflcatlons, and � � the prosecutIOn of App l ications for Patents In the � __ United States, Canada, and Foreign Countries. Messrs. ---- Munn. & Co. also attend to the_preparation of Caveats. � � Cop:!,rIghts for Books, Labels, Reissues, ASSignments. � and Reports on Iufringements of Patents. All business ---� �'!,t;"s��\.�!�y
t
�::d�t��'i:��. 

special care and prompt- � 
A pamphlet sent free of char!,e on application con. � � taining full information about Patents and how to pro � � cure them ; directions concerning Labels, Copyrillhts: � DeSigns, Patents.l Appeals, Reissues, InfriIUl'ements � __ �:t�'i:t�"e���' Rejected Cases. Hints on the sale of � 

� We al,o send, Jre. of charo •. a SynOPSIS of Iforeign � � Patent Law�, showing fbe cost and method of securing � � Patents In all the principal countries of the world. � 
� M U N N  &. CO. , SOLIC ITORS OF' PATENTS. � 
� 36 1 B ROADWA Y ,  N EW Y O R K .  
__ BRANCH OFFICES. - No. 622 and 624 F .street PacifiC � 
___ Building, near 7th Street. W ASHDIGTON D C � 
� , . .  � 
�" " " " " " " " " " " '� 

O N LY PRACTI CAL MAGAZ I N E  CAM ERA The Scientific American 
R.eference Book. 

S U N A RT'S 
" VENI ,  V IO l  VICI ," 
SU NART MAGAZINE,  

A most usefnl little bound book of lliO pages, com· 
prIsing, probahly, the most extensive variety of stand. 
ard, practical, condensed luformatlon ever furnished 
to the public for so small a price, only 26 cents. 

Amonll Its content.s are : The Last Census of the 
United States (l8!lO), by States, Territories, and Coun· 
ties ; Tabie of Cities having over 8,000 Inhabitants ; 
Map of the Unite<! States -miniature ontline ; ·The 
Patent Laws full text) ; The Trade Mark Law (full 
text) ; The Copyright Law (full text) : The Principal 
Mechanical Movements-illustrated by l5ll small di .... 
grams-of value to inventors and desilmers Qf mechan
ism ; lledallion Portraits of Distinguished American 
Inventors ; Valuable Tables relat.ing to Steam, Elec
tricity, Heat, Metals, Weights, and Measures. pr' Sent by mai! to anv lIMn"ess on .. eceJ!pt of pric., 
''!3 cents. 

MUNN & CO. , Publishers, 
361 Broadway., New York. 

How to Repair Bicycles 
A 1 1  I l I lI s t r a t e d  Trellt i s  .. , covering the entire sub-
�'i.c,t''::�t�rl'.!i
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in stamps. 
T H E  FRASSE CO. , 

21 WIlI'ren St., New York, N. Y. 

E X> G-E T c> c> x.. a 
are oft.en nearly rnined by using a grind
stone nol adapted to the work. Our 

��i�r: f����":d��:r::yv:���y of grits 
� �\1a'U 'we s e n f L  yo u, o ur Catalogut, 1I 1f 1 u:.h 'will gi'L'e yo u some information ? 

GR . .\ FT O N  "'TON E U O iU I' .\ N Y, 
No. SO River Street. GRAFTON, OHIO· 

S U NART FOLD I N G S .  

Send for Illustrated Cam· 
logne-2 cent stamp. 

S U N A It'l' P H O '1'O CO .. ltO C II I<:S'1'Elt, N. Y .  �@O($) O n  bright metal sur· 
laces. ),:ladl l nery. "" .I'  
1'oo!s. etc .. absolutely 

. .  p r t:! v e n t e d  b y  u s i n g  
'- MANNOCITI N •. F.IoOORSEO BV LEADI"'Q FlRJIt!i. 

___ _  __tal. Z5C�PIS:I�" Otto Goetl.e, 118 Broad St.. New York 

,V A NTEP-Partner with capital to join Inventor ex
perimenting and In taking out forel�n patents on Pro
pulsion of Marine Vessels, for which United States 
����e �a:e��� E��t���aw:��", �:J��,

a
� p
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s
s
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THE INSIDE ROUTE �llain B ELT ING of Various Styles, ELEVATO RS,  GONV E Y O RS,'A COAl. M I N I N G  and HANDLING MACHIN ERY. . 

l"he J E FF R E Y  M A N U FACTURINC CO., COLU M B US, o. 
pr BerIci lor 4AU � "0.- Jkanchea: ClUc .... ao-Nlllw YORK. 
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PROPOSALS. 
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day, October 7, 1896, indorsed U Proposals for Construe
ti9n of foundations of New York Tower of New East 
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the New East River Bridge, at nr near the foot of De
lap.cey Street. In the City of New York. In accordance 
WIth the proposed form of contract and the plans and 
specifications therefor. All bids shall be Inclosed In 
����O':de�1P'6"o��::��ge;� �fIM

a
M�;"Pk,,:��

e
ltfv�� Bridge, and presented to him on .that day and at that �our at �aid ofllce, and such bids WIll be opened at pubhc meetm.g by tbe Commtssioners on that day at two o·clock. Copies of the specifications and the general 
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g: will be given at tbe office of the Chief Engineer. No. 84 Broadway, Brooklyn. Proposals will be made upon a 10rm provided therefor, and only those proposals will be considered which are complete, jn proper form com .. 

ply with the requirements therein stated, and are o':ft'ered by 
E
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fled check for $5,000, payable to the order of 'Richard 
Deeve�. � Treasurer of the New Flast River Bridge 
f�:':�'i"i��

e
ft"h�: �f8y�il��;t��� e��'i:'���.!'lcl�::"wBl be reqUtred to give a bond in the penal sum of ,125 ouo, in the form annexed to the proposed form of contract, with two approved sureties or an approved surety com .. pany, conditioned for the prompt and faithfUl performance of the contract and ita covenants and the work thereunder. The CommiSSioners reserve the right to reject any and all of the proposals offered and to accept anL proposal offered. ANDREW D. BAIRD Presid.nt F. B. THURBER, Secreta'1"J/. 

, .  

Light and tine machmery to orde!,; models and elec
trical work speCialty. E. O. CHAB-IO, NEWARK, N. J .  

Shorthand by' M ai l  Thorou�hly taught by re� 
lesson he.. Potts tshorthand P8��';;'e, �m�:;.,�,�� 
I 'J ,.liIl (IIiLANTERNS WANTED ==DE�g=.,,� lL ,llJ I)HARBACH " co. 809 Filbert St.Phila.PLI 

D I E  S :�g:�o J.��:: ��;�:
l
m"o"a�r�[:.

e
i�1 G1tfr��f:b 32 to 38 South 6th Street, BROOKLYN, N. Y. 

VOL:\ E Y  W. li AISON If, CO. 
mICTION PULLEYS,  CLUTCHES, ann ELEVATORS 

PRO V I D EN UE, It. I. 

D I XO N ' S  69 1 saves wear of chain, pre
vents rust and increases 

CY C L E C H A I N ease, speed �nd comfort. 

G RA P H IT E .�W-nd lolt WIll pay you to 
�v cents for sample. 

JOS. D I X O N  CRUCIBLE CO. ,  J ERSEY CITY,  N. J .  

Y O U  U S E  G R I N DSTO N E S ?  
If so, we can supply you. All sizes m O li l l r ed and 11 1 1 1 1 1 0 1 1 11 1 .· 1 1 .  always 
kept In stock. Remember, we make a 
speclaltyof selecting stOnes for all specia! purposes. W' Ask for cataloaue. 
T h e  (! l . KV E L A N D  �T ON E ( : 0 .  

lid Floor. Wilshire. Cleveland, O.  

����ei: BO OKKEEPI N G  F�o?� 
Best Self·Instructor. A B RA H A M S O N 'S 
B O O K K E E P I N C  C H A R T 

All neceSSilry . questions answered by author 
free by mail. References. Money refunded 
if not satisfactory. Price $. to any address. 

W A R R E N  D E A N  & C O .  2 3 3  CLI NTON H A L L  N EW Y O R K  C ITY 
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)!/{llveriisemenis. 
O R U I IS A R Y  IL\ 'r E S .  

I O l!li d p.  P asre. P H dl i l l l!l el'r i o n  . ..  , ;;  c e n r liii a l i n t'  Unci, IJ a!re. IPIU� " i l l � e l' ( i u H  . .. .. $ 1 . 0 0 n l i n e  �
r 
�te!�e cr�':!�:i. Advertuements, Sp<cia! and 

'rb e · above are charlIes per agate l i ne - about e i ght 
�ords per line. This notice shows the widtb of the line, 
a.nd is  set in agatp ty: 'e .  F.n�ravings may h ead Rever ... 
t l sements at th e same rate per agate i ine. by measurea 
ment, as the l etter presE. Adverti3ements must, be 
received at. Publication Office as early &s r.Phursdav 
morninll to appear in tbe foliowing week's issue. 

(ribUnt � BICVdt 
Tested and True. 

The Easi e.t R n n D l n ll'  W h e e l  In the World. 

Pi'"" Send fo,· Oata!ogWJ. 

THE  BLACK M FG .  CO . ,  

Typewriter 
----- Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 

. cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

THE BICYCLE : ITS INFLUENCE IN 
H ealt h  and Dis eaae . - B y  G. �1. Ill lmmoad. M.D.  A valuable and i n teres t i n u  paper I n  which the flubJect is ex
h a u s t i vely treated from t h e  fo l l o win� stan d points : 1.  
The nse o f  the cycle by p ersons tn heal th . 2. T h e  use of 

�\h�� ii���� �y g�;����l:;�:t"�O?�f:()!l.ed ���'loX;;�ii. 
To be h ad at thiS office and from all newsdealers. 

AGE"!�,!!:TtD FoR FINE TOOLS IN EYrRYSHOP. 
" CATALOGUE U.H.BESLY &. CO. 

" : 

� 
i i i , 
I , 

AND AGENCY. CHICAGO, I LL.U.S.A.-

The 
American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany own s Letters-
Patent No. 463, 5 6 9 ,  gran ted 

to Emile Berliner .r\ oy e m -

b e r  1 7 , 1 8 9 1 ,  f o r  a combi n ed 
Telegraph and Teleph(me, 
coyering all forms of 
Microphone T ransmitters 
or contact Telephones. 

l .. ___ .. _ .. ___ . __ .. , ___ ._ .. _ ... �._._ .. _ 

J c itutific  !lUtticau. 
lJllze :Qo. 2 :Qammond 

• I M P RESeI O N -ln variably uniform. 
1 A LI G N ME IS 'I'-Perfect and permanent 

'rO U C H-Soft, lIgb t and elastic. 

Po I" I' EED-200 words a minnte. ssesses D U R A B I L ITY-The fewest parts .ne best made 
V A B I E'I' Y -12 languages, 37 styles of type, paper or 

.. cards of any WIdth or size on one macbiIie. 
PORTA B 1 L I 'l'¥-WeighB OlllY nineteen POWlds 

complete, with traveling oose. 

THE HAMMOND TYPEWRITER CO. , - 401 East 62d Street, .. NEW YORK 

� HAVE YO U lOT O U R  CAT- P R E I STMAN S A F ETY O I L  E N G I N E  
ALOGUE L FOR 1 898 OF H A thorough!1/. "",ccessf"l commercia! En-

CAS A N D  CASOLI N E  STATIONA RY E NGINES 
(line usilni/ a Safe OU."-Franklin Institute 

No Extra Insurance, No 
CASOL I N E  TRACTION E N G I N ES Steam

j
No Gas, No Gasoline. 

COM BINED E N G I N E S  A N D  P UMPS �AI�o��e���t. E5'h������ 
CASOLINE PORTABLE E NGIN ES Nine GoverI!ments. Used for 

USED ANY PLACE 
nearly every purpose. 

BY A N Y  O N E  
P K E I S T M A N  /I< C O  . .  l n corp 'd ,  

FOR ANY PU RPOSE 
:)30 B O lU S ., B I d" . .  PH I LA D E L P H IA, PA . 

CHARTER GAS E N G I N E  CO., Box 1 48. Sterl i n g ,  I I I .  

At I P · BICYCles, W9.tcbe8 Guns, Buggies H:lrness, 

-4 rICO Sewmg lolaehinee OrgsD8. PiaDOS Sa.tu,Tools 
Seales of all v'lrieties all'd 1000 other articles Lists f'ree,  CHICAGO SCALE (,0 • ChIcago lH. 

1'his bel��:'in�
e

I:lJ;�
ih

�r Horse 

\V E B S '!'ER 2M actual horse power 

GAS E NGINE 
for $ t � O ,  leS8 10% discount for cash. 

���s���f::i(;ttUlfI':ib��J'I��,j o,u!bt 
t herefore we can make thesllrice. Box-

�a��r
f��if:'i>�t

G:s'i:���. 0 pounds. 

. Pi'"" Write for Specia� Catalogue. 
W E BSTE R  M ' F ' G  CO . 

11174 West 15th Street, CHlCAbo. 
DAMON-PEETS CO. , 44 Beekman St. , N. V. 

are tbe Eastem Agents for the 
WEBSTER GAS A N D  GAS O LE N E  E N G I N ES 

They keep all sizes In stock. and caD show them In 
operation. Pi'"" Oata!ogues free. 

A GOOD TRIlIG 
An Electric Stove for $4.00 

No. t 7 0 1 -PortRble Stove� inch
es diameter, mounted on enameled slate 
base. Hot III two minutes. Just the thing 
to boil an egg, warm the baby's milk, make 
a toddy or any hot drink. · .suitabl e for 
a physician's oftlce

b�!�:s�W�i:8�:�! 
box complete with cord 

fr:.r.f�'la�:a
v�t!�; ��'lI 

whether the lamp sock
ets are F.dlson. West
inghouse, or T.-H. 

Send for one and try it. 
WE MAKE T H E  BEST 

CAR H EATERS. 

American Electric Heat ing  Corporation,  
BRANCH OFFICES 

Havemeyer Bid"., New York 
Monadnock Bldg., Chicago. 

THE ACKNO\+lLEOGEO 

[OCTOBER 3,  1 896. 

The $5 .� 
�OCKET KODAK 

EASTl!rtAN RODAR 00., ;;!':.:,":.::::r:e:::;"/." ROCHESTER, N. Y. 

Nickel Silver 
Watches, • 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been a.dcJecL 

Our '91 Model 

Trump Cyclometer, 
the JO,ooo mile wheel recorder, 

are all shown in our new catalogues, which 
will be sent to alL 

The Waterbury Watch Co. 

PERFECT 
PULVERI ZER 

Of Al l  Refractory Substances 
I s  the U C riffin M i l l ," whose first cost, wear,  and operating ex
pense is much less than stamp mills, and which yields a larger product 
at less cost than any other m ill, with perfect success in every instance. 

It will  work by either the wet o r  dry process, and deliver a uni
formly sized finish ed product of from 30 to 350 M e sh, with equal facility. 
Its capacity is 3 to 4 tons per hour on Phosphate Rock, I � to 2 tons per 

hour on Portland Cement, Quartz Ores, etc.  

and illustrated descriptive catalogue sent free by mail on application to 

in teresti n ll  history o f  t.he c y c l e  from U s  orillin up to t h e  
prei!ient t ime. 'l' h e  Urst crank-driven bicycle. The 
. •  bone-s baker " and its 8UCCeSEIors. 'l'h e  tricycle. The 
modern wheel . Cycl e bui ldi n g  a science. POints of im
pro\"elll e n t. .  rl' h e  p n e u m at i c  tire. A h a n d  and foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. I (I I :! . Price 10 cents. To be 

_____ W E  B E R ' 5 PAT E N T bad at this office and from .U newsdealers. 

rn HOT 
�WATIR 

BAG 
made suitable for al l purposes; 
can be converted Into foot re
ceptacle or fitted to any part 
of the body with comfort. In-
dorsed fl y�e:rd����:t?i:'!��i 

it write for descriptive 
circnlar with full paril
culars iTee. Pi'"" Agents 'wanted • 
.1 ah ant &: Weber, 

1 60 S. Howard �t . .  A k r o n .  O h i o. 

Andrew If. Kellogg 
409, 411, 413, 415 Pearl Street, 

New York __________ a-

Printer 
Special Facilities for the production of all kinds of 

Catalogue Work 

LODJl DlsUuJce TelepholJe, 2601 CortllUJdt 

tbt ., 
Pboto= 
EnQra�ing$ 

(Half-tone an d Line work) In 

"The Scientific American," 
" Puck," 

and other leading periodicals, are made by 

The MOSS P hoto-Engraving 00. 
2 7 3  & 275  M u l berry Street, N e w  Yo rk. 

The Pionee\��g�0ir�FeSS\.':.�
e
��ta.bllshment 

P- Write for Prtces and Specvm&n8. 

C R E E N F I E L D  

Steam Engine Works. 
Established 1874. 

Manufacturers of Greenfield Sta. 
tlonary, Portable and Yacht 

ENG I N ES A N D  BOILERS. 
AlSO Horizontal, Automatlo 

and Variable Cut-oif Engines. Shell from Q to 73 Horae-Power. 
Also Vertical and HorlzontaJ and 

M":'J 19����, ��:t:'B�PS 
W. G. &: G. GREEI'i F J ELD, 

ER8t N ewal'k ,  N . J .  

I 

I C E iU A C H I IS  ES, Codis. Engine 'll Brewer.' 
and Bottl ers' Machinery, '.l'H1Il VILTIIlR MFG. Co., 899 Clinton Street. Milwaukee. Wis. 

J E SSO P'S S T E E LTHlE��r 
F O R  T O O L S ,  S AW S  E TC. W'!! J E S SOP & S O N S  L: �  91 JOHN S T  NEW YORK 

PRINTING INKS 
The SCIENTIFIC AMERICAN Is printed · with <-'liAS. 

ENEU J OHNSON & CO.'S INK, Tenth and Lombard Sta., Philadelphia, and 47 Rose St., opp. Dnane. New Yorll: 
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